
■r

GEOPHYSICAL INSTITUTE
cc
00
CO
co
i/^UNIVERSITY 
^OF ALASKA

9 COLLEGE,
ALASKA

UAO i.iia

^ 0-

SEA ICE STRENGTH
by

H. R. PEYTON

D«c*inb*r 1966

FINAL REPORT
Supperfad by D*partm*nt of th« Navy 

Offic* of Naval Roioarth 
Contract Nonr-2601(01)

Contract Authority No NR 307-a47/7-6-65

* I

:ini



Authority No: NR 307-247/7-6-65 
Name of Contractor: Office of Naval Research 
Date of Contract. January 1958 - December 1965 
Amount of Contract: $202,348 
Contract Number: Nonr-2601(01) 
Contract Expiration Date: December 1965 
Project Scientist: H. R. Peyton 

Geophysical Institute 
University of Alaska 



OIOFWSICAL INSTITUTfc 

of the 

UNIVERSITY OF ALASKA 

SEA ICE STRENGTH 

by 

H. R. Peyton 

Final Report 

Prepared for 

Department of the liwy 
Office of Naval Research 

under 

Contract Nonr-2601(01) 

December 1966 

Principal Inrastlgator: Approved 

H. R. Peyton 
K. B. Mather 
Director 



pp
If
m
I
I

F

SEA ICE STRENGTH

Is cy'* r.* tK* U^< I- ♦♦'N »o»-
a*t#n»l«a*low o* •»c*i»'lc»* prop**^l«» '■‘* *'•-

Apfl(r««l(V r* ‘;'^J.■‘'<3S »»S •«<» '■ 0»S'Z'' O* **'*' ©***
%»<y* p'l 4' *- ' * » •»«*||«. '♦ prowt*lo»*«
♦or 'r ••Ms •'♦•' * •*'PO.,<3»- ••r* K.*- »ro* 4l8i»*#r 1#Q. n#v*P 
pt«**nni>» r* > w*rir>u» t*»OM O* ro«pl#*'or.



Abstract 

This report contains the results from a study of the mechanical and structural 
properties of sea tee; the study commenced In 1958 and was completed In 
late 1965. Most of the experimental work Is based upon stress-strain tests 
In both direct compression and direct tension. Approximately 3800 of these 

tests were made. 

Those parameters anticipated to have significant effect upon strength were 
measured: temperature, salinity, rate of loading, crystal size, crystallo¬ 
graphic orientation, history of the Ice and depth in the Ice sheet. All 
of these are found to be slgnlfIf leant except that the history factor Itself 
tended to be determined by the other parameters. 

The analysis was accomplished primarily by the testing of models by linear 
multiple regression. The models selected yield good results with multiple 
correlation coefficients between 0.70 and 0.98 over a range of petrofabrlc 

types. 

Sea Ice is shown to be complex and its description requires five classi¬ 
fications of petrofabrlc types, each of which exhibit somewhat different 
characteristics. The load rate proved to be a highly significant parameter 
In both strength and stiffness In most cases. Ice falling In tension is 
somewhat less sensitive to load rate than is Ice In compression. 

The Interrelated effects of salinity and temperature were studied using 
the brine volume concept. This study yielded positive confirmation of 
the brine volume concept, evidence of solid salt reinforcement, and evidence 
of failure plane selectivity to bypass strongly reinforced planes. These 
aspects pertain to both tension and compression failure modes. 

Depth In the Ice sheet Is shown to be a strength factor when related to 
each of three parameters; rate of loading, brine volume and solid salt 

reinforcement. 

Additional work accomplished In conjunction with construction of large 
offshore oil drilling platforms had provided significant Informât on concerning 
oscillatory failure of sea ice In compression and strength reduct cn at 
very high load rates. The Ice failure force oscillation Is an ice property 
and is not primarily a function of the response of the structure. The 
amplitude of oscillation Is large and at a frequency In the range of 
space frame structures. The failing ice may cause forced resonant vibration 
in structures, and the forces are large enough to resonantly vibrare <-tructure 

weighing several thousand tons. 



Preface 

The work accomplished under the Office of Naval Research Arctic Project 
is covered In Chapters 1-9. Chapter 10 Is Included as additional work 
which grew directly from that supported by ONR. This additional work is 
a practical application of sea Ice mechanics to the design and construction 
of offshore drilling platforms In Cook Inlet, Alaska. At the present time 
there are eleven such platforms In various stages of design, construct on, 
or operation. A representative structure costs 10 million dollars exclusive 
of well drilling expenses, contains 2500 tons of steel, and provides conduits 
for drl11Ing 32 wells. 
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Chapter I 

INTRODUCTION 

.1 GENERAL PROPERTIES, A REVIEW 

,1.1 Basic Properities of 'o:1. Pure Ice is a crystal!ne material, 
and its properties can be rather well described by the parameters which 

ive been used in the description of most other crystaline materials. 
The general topic of this research is that of Ice strength and a de- 

ription of strength based on phy.ical nroperties. 

The most important physical property of pure ice in the context of 
this investigation is that of ice crystal tvpe which occurs at pressures 
and temperatures within range found in nature on the earth's surface. 
Thi type is a simple hexagonal crystal and Is one in which the atmlc 
spacing and bond strength vary greatly within the crystal (I). 

A useful analog model of the ice crystal is that of a stack of plastic 
. Rites between which are sandwiched layers of stiff grease. The b> <a- 
lonal pattern Is in the plane of the plastic sheets and represents 
the plane of greatest atomic bond strength. The crystal axis perpen¬ 
dicular to the plates is the optic or C-axis. 

The stacked plate analogy is particularly useful in visualizing the 
effects of temperature, rare of load application and direction of load 
application on deformation and strength. 

The temperature effect can he envisioned with the model observed at 
temperatures of -I00°C and +I00°C. At the colder temperature, the 
plastic plates are brittle and exhibit elastic properties. The grease 
layers also act elastically with little evidence of viscous behavior. 
At the warmer temperatures, both layers exhibit strong viscous behavior 
with the grease layers being nearly liguid. 

It is seen that temperature influences the amount and rate of deforma¬ 
tion due to loading. The rate of load application is also seen to 
have a strong influence on the amount of deformation that would occur 
prior to fracture of the crystal. The sensitivity to rat^ of load 
application is particularly evident when the load is applied In a manner 
such that shear stresses force the plastic plates to slide over each 
other. Very slow rates of loading result in large deformations prior 
to ai lure and afford the opportunity for fracture at small total loads. 
On ihe other hand, extremely rapid loading rates result in small deforma¬ 
tions.,by the time the total stress has reached a large value,and frac¬ 
ture occurs. Generally, the slow loading rates result In relatively 
viscous deformation and low failure strengths. Rapid loading rates 
result in relatively elastic deformation and high failures strengths. 

The model clearly Indicates the strong influence of the direction of 
load application on deformation and failure strength. The greatest 
deformation and least strength obviously occurs if the plates slide 
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over each other; deformation along the basal plane of the crystal. 
Greater strength and less deformation occurs if the force is applied 
perpendicular to the basal plane or parallel to the basal plane. 

The characteristics of single ice crystals as described here in analog 
form have been studied in some detail by Nakaya (?> and others (3,4). 
The viscous and elastic properties associated with temperature, load 
rate, tnd direction of loading have been partially evaluated by these 
Investigators, and single ice crystals have been shown to be quite 
anlstroplc with respect to strength and deformation. Additional 
work is required, however, for a clear understanding of basic mechanisms. 

Polycrystaline ice can be formed to provide a homogeneous mass con¬ 
sisting of a great number of small crystals which are randomly oriented 
with respect to their c-axes. Such ice behaves isotropically but never¬ 
theless exhibits strong sensitivity to temperature with respect to 
the relative importance of both viscous and elastic deformation. The 
most interesting work accomplished in this area has been performed by 
Jellenick and Brill (5). Their results indicate a great increase in 
viscous behavior with warm temperatures and a large increase in rate 
of deformation and total deformation with both increasing temperature 
and applied load. The values they obtained are not of particular impor¬ 
tance here, but it is important to note that they found polycrystaline, 
pure ice to simultaneously deform viscously and elastically at those 
temperatures which can reasonably be expected in nature. Such a result 
is expected for a material near the melting point, and all naturally 
occurlng ice is relatively near the melting point when compared with 
most other crystaline materials. Considerable research is now being 
directed toward the understanding of properties of materials at high 
temperatures, but most of this work tends to be of little value in 
the study of sea ice. 

1.1.2 Physical Properties of Sea Ice. In sea ice, discrete volumes 
of entrapped brine are found within a matrix of pure ice. The brine 
is entrapped during the growth process because the growth rate of pure 
ice exceeds the downward convection rate of enriched brines at the 
growth face. Numerous investigators have studied this entrapment process 
and it Is very well established that the brines are truly entrapped 
rather than being incorporated within ice crystals (6). It can be 
seen that the amount of entrapped brine is a function of the growth 
velocity. Some details of this process are described in Chapter 6. 

The entrapped brines have a profound influence on the phyrical make¬ 
up of sea ice. The most important characteristic is the presence of 
liquid brine within the sea ice matrix at all temperatures and times. 
The Ice crystal analog model can be expanded to include sea ice by 
incorporating large bubbles of antifreeze, or brine, in some of the 
grease layers. It is possible to freeze all of the brine, but with 
very few exceptions this does not occur in nature. The quantity of 
liquid brine, the chemical composition of the brine, the chemical composi¬ 
tion of sea Ice solids, and the internal geometry of sea ice crystals, 
each exhibit considerable variation with temperature. A complete 
description of these complex relationships with temperatures and salinity 
is given in Chapter 6. 



The entrapped brinei drain out of the pure ice matrix at warm tempera¬ 
tures. This knowledge is ancient as evidenced by the fact that Eskimos 
have used old sea ice to provioe a supply of potable water. The amount 
of entrapped liquid brine is then also a function of age as well as 
growth velocity and temperature. 

••••3 Mechanical Properties of Sea Ice. The addition of antifreeze 
some basal planes o^ the tee crystal analog completes the mechan¬ 

ical property analog for sea ice. The strength and resistance to de¬ 
formation is substantially reduced along basal planes due to the lack 
of strength and the low viscosity of the antifreeze. 

Several investigators have studied sea ice strength by numerous experi¬ 
mental methods including direct compression, bending, and ring tensile 
tests. A great many tests have well established the effect of liquid 
brine on ice strength. The best singlo work is that of Assur and his 
development of a brine volume concept based upon results of ring tensile 
tests. Assur's work is reviewed in de ai I in Chapter 6. 

The ring tensile test has been most extensively used, and these tests 
have provided the data upon which most detailed analytical work has 
been based (7). The test consists of machining a right circular cylinder 
of ice which is then loaded on its sides with the specimen splitting 
from end to end. The test is quite similar to tension tests performed 
on portland cement concrete cylinders. It will be noted that deforma¬ 
tion measurements of such load tests would be very difficult to ach'eve, 
and no provision can be made for careful measurement of direction of 
load application with respect to crystal orientation. The latter pro¬ 
vision is not necessary if the material is found to be homogeneous, 
but it will be shown in Chapter 3 that sea ice Is not homogeneous. 
For this type of specimen and loading, the rate of load application 
is not a discrete value throughout the test specimen because the stresses 
vary both radially and rotationally about the cylinder axis. 

The bending tests also measure tensile strength, but they do not yield 
good results for detailed evaluation of rate of loading, direction 
of local application and deformation. 

Very little detailed work has been accomplished In evaluating compres¬ 
sive strength characteristics (8). 

Deformation measurements of sea ice are very limited. Elastic defo-ma- 
tion properties, however, have been studied by means of seismic methods 
which should correspond to extremely high rates of load application 
(9). 

1.2 RESEARCI-' OBJECTIVES 

1.2.1 The Need to Identify Mechanical Properties. The structural 
analyses of sea ice structures, for example floating ice sheets, require 
knowledge of two mechanical properties. The first is the deformation 
characteristics; viscosity and elastic modulus. If the ice is cold 
and the load rate is large, the structure can be analyzed by assuming ice 
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to behave elastically. If the ice is warm and the rate of loading 
Is slow or the load is constant, the ice can be assumed to behave viscously. 
Intermec late cases of load rates and temperatures require visco-elastic 
solutions. In all cases, the stress-deformath »-time relationship 
must be known. 

The second required property Is the strength. After the structural 
analysis is accompIished, it is possible to determine how much force 
can be applied to the structure provided the Ice strength is known 
and predictable. It Is noted that the force required to fail the struc¬ 
ture is of interest from two aspects. The first is concerned with 
the load which can be supported by an ice structure. The second Is 
concerned with the load an Ice structure may Impart to an obstacle 
In its path. 

1.2.2 Parameters which Apparently Govern Mechanical Properties. The 
more obvious parameters which would be expected to qovern the mechani- 
cal properties of sea ice include temperature, salinity and rate of 
load application. The direction of load application relative to that 
of crystal orientation is also important if the sea ice is not homo¬ 
geneous, thus the crystal lograp.iic characteristics of the ice should 
be significant. The possibility should ''e considered that certain 
factors associated with the chemical composition of sea ice with parti¬ 
al ly frozen brine. 

1.3 EXPERIMENTS 

1.3.1 Experimental Design. Measurement»of crystal size, shape, and 
degree of randomness tn orientation are required. These measurements 
are quite effectively made by standard thin section techniques using 
a universal stage (10). Salinity determination is a we 11-standard¬ 
ized process. 

The mechanical properties are best determined by stress-strain test* 
In direct compression or direct tension over selected ranges of load 
rate and temperature. The load rate must be over a large range from 
zero upward. The zero load rate actually prescribes a creep test at 
constant load. The temperature range of importance is from the melting 
temperature to at least -20°C and preferably to -30#C. 

Stress-strain tests are desired for representative types of sea ico 
and f numerous directions of loading if the ice is inhomogeneous 
or anisotropic. 

1.3.2 Expected Experimental Results. Physical property measurements 
coupled with the stress-strain test measurements should provide data 
to described deformation and strength In terms of ohyslcal properties, 
rate of loading, and direction of loading. It is anticipated that 
these descriptions would be complex. Previous work by other investigators 
has shown the description of strength to be quite complicated even 
with fewer parameters than are considered here. 

1.3.3 Experiments Accomplished. Stress-strain and creep tests in 
both direct tension and direct compression are developed. The details of 
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experiments are described in Chapter ?. Als~/ described 
are the series of experiments and measurements required 
the physical properties of sea ice. 

in that chapter 
to described 

The experiments were all performed as outlined in the section on experi¬ 
mental design, however, sea ice was found to possess a broad spectrum 
of crystallographic types and to exhibit more amstotropic benavior 
than had been anticipated. As the experimental program progressed, 
the range of experiments accomplished had to be reduced and did not 
include all of the combinations desired by the experimenta design. 
Additionally, it was found that the mechanical properties varied in 
sore subtle fashion with depth in the ice sheet, and depth then became 
another parameter of the study. Equipment limitations restricted the 
desired ranges of loading rate and temperature. 

.4 PREVIEW OF RESULTS 

1.4.1 Early Results. The amount of data collected was quiet large, 
analysis has not been completed on all of it. Chapter and detailed anaiyaia "a=> ■ —r----- - , 

3 is a report of many results which could be determined without re¬ 
course to detailed analysis. These early results are, in large part, 
nlots of raw data which show the very strong dependence of the more 
important parameters. In that chapter is shown the ^'s°¡ 
tropic behavior of the deformation and strength of sea ice. Five sea 
ice classifications were found to be required in order to described 
the great variability of sea ice types. The ranges of strength and 
deformation are shown to be enormous even within the somewhat restricted 
experimental limits which were used. 

Later chanters indicate the complexity encountered In developing de- 
script ions of strength and deformation, and this paper does not incorpora e 
an analysis of all the data which were collected, but rather covers 
a detailed analysis of certain portions of the experimental results. 

I.4.7 Load Rate Effect. The parameters of ice type, d1rection of 
loading, temperature, and salinity are al I shown in Chapter 3 to be 
significant. Each of these parameters, however, were prescribed to 
be measured at nearly descrete values by the manner ' ,d\+h® ®^er ' 
ments were accomplished. The data could then be sorted on the basis 
of these parameters. The remaining parameter of most imP°r^n^; ^ased 
on evaluation of raw data, is rate of load application. Load rates 
were not determined at discrete values, but varied over a cont nous 
soectrum. This parameter was then the first to be cons dered i e 
detailed analysis. Chapter 5 contains the detailed analysis of rate 
of loading with respect to the other variables, and the results of 
Chapter 59show widely varying significance of load rate on strength. 

. a Fffflrt of Brine Volume. The next parameter selected for study 
^'•the one interrelated with temperature and salinity which describes 
the amount of liquid brine, or brine volume, In the system. 

Very early,ana lysis of the brine volume 
and for this reason, a small portion of 
quality was selected for first analysis. 

effect proved to be complex, 
the data of partlcuularly good 

The first analysis is 
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reported in Chapter 6 and is concerned with the compressive strength 
of one ice type at a single depth in the ice sheet. The analysis is 
then expanded in Chapter 7 to cover this particular ice type for com¬ 
pressive strengths over the entire depth within which this ice type 
was found to occur. 

The brine volume-strergth analysis for both tensile and compresive 
strengths as well as some analysis of defo'-m.stIon characteristics Is 
further extended in Chapter fi to cover a second ice type. 

1.4.4 Solid Salt Effect. As the brine in sea ice becomes colder, 
a continual precipitation of solid salts occurs. Analysis of the data 
indicates the possibility that these deposited solid salts reinforce 
sea ice in certain directions of compression loading. Such reinforce¬ 
ment was not found in the analysis of tension tests. The analysis 
of the effects due to solid salts is described in conjuctfon with the 
descriptions of brine volume effects because the two effects are inti¬ 
mately interrelated. The first description of solid salt reinforce¬ 
ment is in Chapter 6 and continues through Chapter 9. 

1.4.5 Fai Iure Mechanisms. The data revealed the possibility of solid 
salt reinforcement only In some of the ice types and loading directions. 
The reason for this apparent inconsistency is pursued in Chapter 9 
in which the possibility Is considered of a shift In failure plane 
from a reinforced to a non-reinforced one. The failure plane shift 
concept Is shown to have some merit, but not all Questions are satis¬ 
factorily resolved. 

1.4.6 Additional Considerations. The investigator was afforded tne 
opportunity to do further experimental work beyond that previously 
described here. Some of the results of this additional work are described 
in Chapter 10. It Is of particular significance that the range In 
the rate of load application used in Chapters 2-9, and which was 
afforded by the stress-strain apparatus, does not allow accurate evalua¬ 
tion of the load rate effect at very high load rates. Also of signi¬ 
ficance is a preliminary evaluation of a pulsating Ice failure which 
is found to occur when an ice sheet fails In edge loaded compression. 

1.5 CLOSURE 

The large amount of experimental data acguired under this project has 
been only partially analyzed. Those complete portions of the analysis 
constitute a description of the strength of some types of sea Ice In 
terms of physical properties, rate and direction of loading, and depth 
within the Ice sheet. 
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Chapter 2 

EXPERIMENTS 

2.1 LOCATION 

All experimental work by the University of Alaska t supported by 

the Office of Naval Research Oeoqraphy Branch,was accompl'Shed at the 
Arctic Research Laboratory at Barrow, Alaska. Two eight by twelve foot 

portable food storage refrigeration units were enclosed in an insulated 

structure and modified for temperature-controlled laboratories. Within 
these laboratories were installed all Ice testing equipment including 

a three-cell triaxial shear machine which provided adequate loading capa¬ 
bilities within budgetary limitations. 

2.2 PETROFABRICS; CRYSTAL SIZE, SHAPE AND ORIENTAT!ON 

AM measurements of petrofabrics were made by use of polarized light 
and a large universal stage patterned after the smaller Rigsby Stage 

(I). Thin sections were prepared from each sample to provide petrofabric 

pro'iles which correlated with strength specimens. Additionally, petro¬ 
fabric profiles were obtained from several locations in the Arctic Ocean 

and others in the vicinity of Barrow, Alaska. 

2.3 MEASUREMENTS OP PARAMETERS 

2.3.1 Temperature. Temperature measurements were made with calibrated 
thermistors located at various locations including several in tempera¬ 

ture controlled laboratories with one thermistor at each test cell location 

and within a few inches of the test specimen. 

With all other parameters held constant, the test temperature was varied 
through the range to be expected in Nature. Distinct temperature points 
were used to allow easier analysis those most frequently used were 

-2°, -5°, -10°, and -2I°C. Two effects on mechanical properties are expected 
to result from temperature differences. The first and probably most 

significant for sea ice is the brine volume or volume of liquid phase 

contained interstitially in the ice matrix. The second is the effect 

on the crystalline ice material. 

2.3.2 Rate of Loading. The rate at which load is applied to ice affects 
the maximum strength and the apparent stiffness or apparent modulus of 

elasticity. With all other parameters held conslant, the Ice was tested 

in a series of discrete load rates. These rates varied from 20 psl/min 

to several thousand psi/min. 

2.3.3 Salinity. Chlorinity was determined for each test specimen for 
most of the testing program. During the first tests a titration technique 

was used and later a conductivity apparatus was calibrated and used. 

The conductivity method proved to be accurate and much more rapid than 
the titrafion method. Salinity is calculated from chlorinity values, 

and brine volume is calculated from temperature and salinity values. 
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2.3.4 Ice Type Classification. The tee type classifications are de¬ 
scri bedHTM^ie^TexF^hapteri Usually classification of samples was not 
a difficult problem because the Ice proved sufficiently uniform in larqe 
enough volumes to obtain several test specimens with very similar petrofabrics. 

2.3.5 Crystal Orientation. Where applicable, crystal orientation was. 
prescribed for each test specimen. An example is one ice type with col inear 
preferred c-axis orientation and foliation perpendicular to the c-axis. 
The test specimen could then be cut from a sample in any crystalographic 
orientation. Four orientations were Generally used: 

a. 

b. 

c. 
d. 

the specimen oriented vertically in the ice sheet and perpendicular 

to the c-axis, ^ + no 
the specimen oriented horizontally in the ice sheet and at U 
to the c-axis, 
horizontal and 45° to the c-axis, and 
horizontal and 90° to the c-axis. 

2.3.6 Age and History Factors. When possible, a given type of ice was 
sàmol-'d several times between "its formation and summer thaw. °n0 sample 
of very old polar pack ice which was obtained in the summer of l%2 had 
a very similar petrofabric to one found in newly formed ice and thus a .owed 
a good examination of long term age effects. 

2.4 SAMPLING 

It was determined early In the testing program that small core samples 
had many disadvantages, therefore, most sampling consisted of sawing out 
large samples of approximately two cubic feet. The ice varies consider¬ 
aba in many properties with depth; therefore, consistently s ml lar specimens 
could be obtained only from the same depth. Sampling was performed to 
allow the preparation of many specimens from the same depth, thus providing 
minimum petrofabric and salinity differences between Individual specimens. 

2.5 MECHANICAL PROPERTIES 

Four general types of tests were run; compressive stress-strain, tensile 
stress-strain, compressive creep and tensile creep. These test +YPes 
were selected because of the larqe amount of useful Information which 
can be extracted and because of the ease with which such results can be 
mathematically incorporated Into structural analysis calculation procedures. 
There were 3762 sea ice tests and 305 single crystal tests. 

? 5.1 Compression Stress-Strain Tests. The field sample was slabbed 
to provide sizes which could be handled with a band saw. Specimen blanks 
approximately 2" x 2" x 3" were prepared. These blanks were turned to 
cylindrical shape 1.4" in diameter on a metal working lathe and trimmed 
to 2.6" long. The ends were then trued to parallel smooth surfaces perpen¬ 
dicular to the cylinder axis. 

A loading apparatus was devised and constructed to prove axial loading. 
The specimen was placed In the apparatus, and two dial Indicators were 
set to measure deformation while loading proceeded. The load was measured 
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with a proving ring and time was recorded to allow calculation of load 
rate. The data indicated on the moving dials were all simultaneously recorded 
photographically and were later transcribed from film onto computation 
sheets. Figure 2.1 shows the plotted stress-strain curve for a representa¬ 
tive test. 

Fron the stress-strain curve many mechanical properties can be determined: 

c. Modulus of elasticity or stiffness (apparent) 
b. The maximum stress attained or "maximum strength". 
c. The stress at time of rupture or "ultimate strength". 
d. 'he energy required for failure. 

In additifn to the plotting of the curve, the rate of loading and modulus 
of elasticity were calculated in a rather crude fashion to allow modest 
Interprcration and analysis in the field. Continual checks were made to 
insure measurement accuracy of all parameters. During the time of field 
data acquisition, the interrelationships were plotted and followed to ascertain. 
In a rough fashion, the effects of the various parameters. 

2.5.2 Tension Stress-Strain Tests. The problems encountered in the develop¬ 
ment of a satisfactory direct tension test for ice were formidable and 
required extensive work. Suitable equipment and procedures were not pro¬ 
ductively used until January 1962. Some 900 tension tests were run sub¬ 
sequent to that date and constituted the major effort of the final field 
season. 

Several systems of direct tension equipment and procedure were tried, 
and each In turn proved to be inadequate but pointed the way to improvement. 
Following is a brief description of the final design. Many aspects of 
this design were dictated by local Barrow problems; availability of material, 
skilled shop personnel and tools for Investigator use. Therefore, certain 
promising avenues could not be pursued and the final product is a com¬ 
promise. 

The device is essentially a pair of aluminum end fixtures between which 
a test section of sea ice is welded and then pulled In tension to failure. 
Problems encountered In welding the sea ice to aluminum with distilled 
water dictated an Intermediate thickness of distilled water Ice. 

The problems of preventing bending and torsional stresses from occurring 
In the test section demanded three degrees of articulation of the end 
fixture. This in itself is not difficult to provide when precise deformation 
measurements are not required, but the combination of end articulation 
and deformation measurement provided a multitude of difficulties. Figure 
2.2 shows a test specimen prior to placement in the testing machine. 

The aluminum end fixture Is shown in Figure 2.3. The upper view Is an 
exploded view showing the component parts and the lower view shows the 
assembled fixture. 

The complete test set up is shown in Figure 2.4. The test specimen as 
shown In Figure 2.2 is set on knife edges in the loading frame and 
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subsequently an extensoreter with dial indicators was placed In position 
to measure deformation. 

The deformation measurements were made from the ends of brass capped pins 
which can be seen in Flqure 2.5. These pins were careful Ily qreased for 
their entire length except for the notched end which was Incorporated 
in the weld. Thus the pin was fixed only at the end of the sea ice specimen 
and transferred sea ice deformation through the test heads to a point 
where the deformation could be measured. 

Several types of deformation measuring devices were evaluated, but the 
only type which produced acceptable results was the dial Indicator. Reason¬ 
ably precise stress-strain data required deformation measurements of 0.00001 
inch. Dial Indicators of 0.0001 inch were available and were sufficiently 
sensitive to allow interpretation of 0.00001 inch movements if extreme 
care was exercised. This art was developed to a high degree using photo¬ 
graphic collimation technlaues. Flqure 2.5 shows a representative stress- 
strain curve from tension test 11945. Oata acquisition and reduction 
was quite similar to that for compression tests. 

The preparation of tension specimens proved to be difficult and time consum¬ 
ing initially. Considerable improvements were made in procedures such 
that preparation time was cut from 5 hours to 20 minutes per successful 
specimen. 

2.5.3 Compression and Tension Creep. After the development of reliable 
stress-strain apparatus, additional equipment was constructed to determine 
creep behavior In both tension and compression. These tests did not require 
a testing machine because only constant load was applied to +he specimen, 
thus two tension creep cells and five compression creep cells were operated 
continuously after their fabrication was completed. The time durations 
of many of the creep tests were several days; therefore, the number of 
creep tests Is quite small. Figures 2.6 and 2.7 show representative creep 
curves for compressive and tensile creep, respectively. 

2.6 DATA REDUCTION 

2.6.1 Field Calculations. All data acquired were reduced In the field 
such that stress-strain or creep curves could be plotted. Late In the 
project, April 1962, the University of Alaska IBM 1620 computer was used 
to assist in field calculations. 

The field calculations were carried to a polm of assuring reliable results. 
This required considerable summarization of data to enable observation 
of general relationships and patterns of behavior of the numerous parameters. 

2.6.2 Refined Data Reductions. It was determined during the winter 
of 1962-1963,after leaving öarrow/+hat the field data were more sensi¬ 
tive to the rate of loading than had been determined by field calculations. 
It was further determined that the rate of loading and modulus of elasticity 
values could then be considerably refined by using a more complex and 
exacting calculation procedure than would have been reasonable in the 
field. 

t 
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The rate of loadinq calculation necessitated the plotting of stress vs. 
time for all stress-strain tests and the fitting of a linear curve through 
the data. The results were much more consistent than those of the crude 
field calculations. An example Is shown in Figure ?.R. 

'he modulus of elasticity or Young's modulus of Ice Is actually a misnomer 
but is used for lack of a better term. Ice is a viscoelastic material, 
therefore, the slope of the stress-strain curve is time dependent. Never¬ 
theless the apparent stiffness modulus of the material at varying load 
rates is a most important material property and must be known for structur¬ 
al analysis of ice structures by elastic methods. 

For field calculations an arbitrary definif on of stiffness was established 
which a I lowed tdeguate monitoring of data as they were acquired. When 
detailed analysis was initiated, inconsistencies indicated that a more 
reliât le definition of stiffness was needed. This new definition was 
established and new stiffness calculations were accomplished for all stress- 
strain tests. The first segment of all stress-strain curves were plot¬ 
ted to large scale as shown in Figure 2.9. The resulting value of modulus 
of elasticity shows substantial Improvement over the field calculations 
with the new stiffness definition based on a secant modulus from the origin 
to one third the average ultimate strength of the replicate tests. The 
number of Identical tests was usually five for compression and three for 
tension. 
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Chapter 3 

fARLV RESULTS 

3.1 GENERAL 

This chapter contains an outline of gross observations and general trends 
which are presented prior to discussion of the detailed findings. 

3.2 ICE FORMS 

Several structures of ice have been found, and each has been tested through 
portions of the spectra of other parameters. 

Most of the ice tested was near-shore, first-year sea lce,obtalned a few 
hundred yards offshore at Barrow, Alaska. One sample of summer polar 
ice was obtained about 200 miles north of Barrow. 

The Ice forms are he-e classified primarily on the basis of crystal structur 
in terms of size, shape, and orientation, and on the basis of chlorinity, 

3.2.1 Class!flcat ions. 
Fine-grained. This crystal type exhibits random orientation in all direc¬ 
tions with a grain size of about I mm. The chlorinity tends to be the 
highest of the ice types with a value around 5 l/2°/oo (parts per thousand). 
This Ice type was found extensively more than 10 Inches below the surface 
only during one of three years' sampling and is generally found near the 
surface of the ice sheet. During one season it was found in an area that 
had been exposed to rather heavy winds during the initial formation of 
ice crystals on the water surface. This fine-grained slush ice had a 
chlorinity nf 6.7 to 7.3°/oo. 

Medium-grained. This type has a vertical c-axls with a grain size of 
about I mm by 2 mm by 4 mm long. The medium grain has been found in the 
top 10 Inches of the ice sheet. The chlorinity tends to be around 5°/oo. 

Center ice. This type is characterized by a horizontal c-axls having 
random orientation in the horizontal plane. It is generally found from 
the surface to a 40-inch depth. The grain size is in the order of 6 mm 
by 12 mm by 24 mm with the platelets stacked 6 mm thick. The chlorinity 
tends to be around 3°/oo. 

Bottom ice. This structure has been found 20 inches or more below the 
ice surface and is characterized by a horizontal c-axis and a strongly 
preferred c-axis in the horizontal plane. The grains are similar In shape 
to the center ice but increase in size with depth to about 20 mm by 40 
mm by 80 mm at a 72-lnch depth. The chlorinity varies from about 2°/oo 
to 0.1 /oo as found with old polar ice from the central Arctic Ocean. 

Both fine grained and center ice have been described previously (I, 2). 
Profiles of ice studied are shown in Figure 3.1. 

3*2.2 Bottom I eg. Considerable interest is cause by the mere presence 
of bottom ice,Its extent and mechanism of formation. The initial dis¬ 
covery of the petrofabric was made in seasonally grown ice in the 



immediate Barrow vicinity and was sampled by a SIPRE corer. The crystal 
size was too large to prove colinear, horizontal orientation, so the sampling 
procedure was changed to large block sampling cut with a chain saw. 

The first indication of the extent of bottom ice formation was shown by 
a 10 foot sguare sample taken in March of 1962 from the 5 foot thick seasonal 
ice at Barrow. It was found that the very strongly azimuth preferentia- 
tion was uniform and colinear over the entire section. This indicated 
that the extent of bottom ice was large with respect to ice sheet thick¬ 
ness. If bottom ice is indeed a general feature of Arctic Ocean sea ice, 
problems can be expected to be encountered due to the anisotropic behavior 
of the ice sheet since orientation affects strength. 

No detailed petrofabric data were taken of this sample, but the col Inear 
orientation was so dramatic that specimens could be cut at any angle to 
the c-axis by direct visual measurement of angle based on platelet orienta¬ 
tion seen in reflected light without magnification. Many of the tests 
with special load-c-axis orientations for bottom ice were on specimens 
from this large sample. Results shown In later chapters clearly show 
the anisotropic behavior due to colinear orientation. 

The presence of extensive bottom ice in seasonal ice was determined during 
a two week field trip in April, 1963. Seven large samples of seasonal 
ice were obtained from broadly spaced locations in the Beaufort and Chuckchl 
Seas. These sample locations were between I48°W 74° O'N and I76°W 72° 
30'n. All Ice at depths below 36 inches was found to be "bottom ice". 
Four of approximately 250 thin sections are shown In Figure 3.2, showing 
the general "bottom ice" petrofabric. These four thin sections are paral¬ 
lel to the plane of the Ice sheet and are from two corners of a one foot 
square sample section from depths of 48 and 59 Inches of the same sample, 
02. Virtually all crystals in these two sections have their c-axes hor¬ 
izontal t 2°, i.e. in the plane of the photograph. The arrows indicate 
the envelope of azimuth directions of the c-axls for all crystals in the 
section. It can be seen In this case that all crystals are lined up within 
40° over a much larger area than that of one thin section. Many individual 
thin sections have an envelope of azimuth orientation of less than the 
25° shown. Figure 3.3 shows histograms of four samples from the following 
locations: 

Location 
El son Lagoon, Barrow 

Sample No. 
2 
5 
7 
8 

I76°W 72°30,N 
I48°W 74°0,N 
I48°W 74°0'N 

Sample 8 was from the middle of a refrozen lead several hundred feet wide 
and shows the col Inear orientation preferentatlon at the surface. 

These data were acquired by removing a single Ice block of the full thick' 
ness of the floe by use of a long chain saw. The cross sectional shape 
of the sample was approximately one foot square, and one inch thick hori¬ 
zontal cross sectional slabs were taken at each foot of thickness from 
the top plus one at two Inches below the surface and one at two inches 
from the bottom. Additionally, a full length vertical profile sample 
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slab one inch thick was removed. The slabs were keyed for relative position 
from the block, covered with polyethylene, packed in insulated boxes and 
returned to the Barrow laboratory within a few hours. 

Four thin sections each four inches square, were prepared from each hori¬ 
zontal slab. One thin section was cut from each corner and was keyed 
for position relative to the original ice block. The histograms shown 
In Figure 3.3 results from the four thin sections, and therefore are representa¬ 
tive of the complete foot square sample. 

Table j.I includes the statistical information from the four represen¬ 
tative locations. The other samples showed similar results, but the photo¬ 
graphic negatives were accidently destroyed before prints could be made. 

Table 3.I 

Sea Ice Crystal Orientation 

Samp Ie Depth, 
inches 

12 
24 
36 
4B 
36 
12 
24 
36 
43 
12 
24 
36 
48 
36 

2 
12 
22 

Mean 
annle from 
arbitrary 

datum 

t-2.38* 
-2.18 
-1.60 
-0.70 
-1.37 
-1.39 
-3.13 
+4.58 
+ 1.69 
-2.69* 
-0.17 
-0.66 
-1.31 
+3.01 
-4.44 
-0.92 
0.00 

Maximum 
spread in 

orientation 
angle; 

170 ° 

80 
90 
30 
40 

180 
180 
180 
130 
80 

180 
130 
180 
80 

180 
180 
120 

Standard 
deviation 

of orientation 
angle; 

37.0° 
16.4 
14.1 
6.2 
8.6 

32.2 
23.3 
37.3 
16.2 
17.3 
26.6 
19.1 
25.4 
15.2 
42.7 
23.0 
9.9 

On the basis of these samples, it appears that bottom ice is indeed a 
general Arctic feature and anisotropic behavior of the gross ice sheet 
can be expected. This may shed some light on the extreme »arlablllty 
of the ring tensile test and various loading tests in which the petro- 
fabrlc and crystal orientation are not considered to be parameters. 

The "azimuth" of the colinear orientation does not change significantly 
with depth in the floe; therefore, the mechanism of its formation can 
not be dependent on a driving force which has qeodetically oriented flux 
lines such as a magnetic field or an ocean current. The floes in the 
ocean are constantly in rotational motion, but the colinear orienta¬ 
tion remains fixed relative to the ice floe, not to the earth. 

•*1 
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One hypothesis which eqrees with the evidence obtained thus far is based 
upon the existence of strain fields associated with polygonal cracking 
of the ice sheet due to thermal shrinkane. Two observations point in 
this direction. The first is the lack of bottom ice In upper portions 
of the ice sheet which qrew before thermal cracking occurred. The thermal¬ 
ly induced strain field is undefined vectorially before cracking occurs. 
Bottom ice is a general petrofabric feature in those portions of the ice 
sheet which were formed after thermal cracking and thus after the thermal¬ 
ly induced strain field became vectorially defined. 

The second observation is the large horizontal extent of the collnearlty 
relative to the transition thickness through which the ice type changes 
from center ice to bottom ice, !.e. horizontal and random in that plane 
to horizontal and colinear in that plane. This evidence precludes simple 
crysfrl growth selectivity through such thin transition layers. 

Other hypotheses include the effect of lateral heat flow due to cracks, 
but the large volumes and consistent occurrence of bottom ice makes this 
somewhat suspect. The ice is formed well below the bottom of any crack 
and also occurs in crack free areas. 

Also to be considered is the crystal form in liquids near their freezing 
points. This is virtually impossible to measure at this time In the field. 

Following the first hypothesis, a series of cracks was exposed In Elson 
Lagoon near Barrow, and samples containing a crack were removed, The 
median of the azimuths was then determined relative to the crack azimuth 
by visual inspection of the thin section on the universal stage. This 
is a crude technique and Is subject to fairly high error, but the alterna¬ 
tive of determining orientations of Individual crystals could not be ac¬ 
complished in the time available. 

The results are shown in Figure 3.4. There the colinear c-axls azlmuthj 
can be seen to follow the crack azimuth very well except in areas where 
many cracks intersect. The statistical results show very high prbablllty 
of parallel azimuths of crack and c-axis. 

These data do not prove any of the hypotheses, but tend to disprove the 
lateral heat flow concept because I) the thermal cracks contained split 
crystals, thus had been formed after the crystal and 2) the lateral 
heat flow to an open crack should be very nearly normal to the crack and 
the confusion in orientation near intersecting cracks should not be as 
severe as the data show. 

3.3 STRENGTH 

The strength to be discussed is the maximum strength achieved In unconflned 
compression and tension. 

3.3,1 Rate of Loading. Rate of stress application has been 'ncreased 
from constant load. The actual rates achieved depend on the rorms of 
ice and equipment limitations. The upper limit of loading rates tended 
to be 3000 pounds per square inch per minute for compression and 100 
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psi perminute f r fon'i >n. The onstant load tests involved loadinq 
by three wthods. The first is by direct load of hanqinq weiqhts, the 
second by a load inplifyinq knife edqe lever system and the third, by 
maintaining a constant load by i screw iack throuqh a proving rinq. The 
rates of loadinq were obtained I y the use of a motor driven variable speed 
transmission which in turn drove ) screw Jack. The load was measured 
by provinq rinqs. 

3.3,2 Temperature. The temperature effect has been followed throuqh 
the various ice structures at temperatures which could be expected in 
the ice. Additional temperature ranqes have been studied in some cases, 
but the oeneral I y used temperatures were , -b°, -|o° and -r’0°('. this 
provided two temperatures ibove and below that at which sodium sulfate 
beqins to precipitate. 

3.3.3 Crystal Orientation. The notation for direction of loadinq and 
crystal orientation for al I of the data is as follows. 0 is the notation 
for the applied stress vector, Z is the vertical direction and C is the 
c-axls direction. The notation o: 7, o : C oives rather complete infor¬ 
mation with o : 7 - 90° beinq a specimen orientated horizontally and o: 
7 - 0° beinq a vertical specimen, o : C = 0° Indicates the load applied 
parallel to the r-->vls and o : C = 90° is perpendicular to the c-axis. 
The details of nctat ion are shown in Fiqure 3.5 for the specific case 
of bottom Ice where C : Z “ 90°. 

3.4 GENERAL RESULTS 

The results shown here are indicative of the neneral trends which will 
be discussed in detail in followinq chapters. Only a small part of the 
data were used for these preliminary studies but ara representative of 
the total data in a qeneral wav. 

Compressive strenqths are shown in Ciqure 5.6 for four orientations. Both 
the grain size and chlorintty change with depth in the ice sheets, and 
the depth of this particular group of data is noted. The chlorlnity at 
this depth was 2.l°/oo. The strength is significantly higher for a : 
Z * 0°, o : C « 90° than for o : Z= 90°, o : C = 90°. 

This relationship has been observed for all bottom Ice tested. A composite 
picture of comrresslve strength relationships between ice structures is 
shown In Hgure 3.7. These curves represent the closest representations 
o: C angle possible ( o : Z = 90°, o : C = °0o or random) for the various 

ice types and within similar orientations. There Is shown a strong chlorinity- 
strenqth relationship with the exception of the medium qrain and center 
Ice. The curve of nure Ice single-crystal strength is the upper limit 
of the envelope of the single crystal data. 

Tension results for summer pack Ice are shown in figure 3.8. As expected, 
the scatter is proportionally greater than for the compression tests. 
The effect of variable brine volume has not yet been determined. 

The creep rate shown in figure 3.9 is the minimum slope of a strain-time 
curve. In qeneral, for creep rates of less than I in./in./min X I0_1, 

; 
T 
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the rite-, do not become qreiter than this minimum *ith increasing time. 
For greater creep rates than I in./in./min X I0”\ the creep rates reach 

! minimum and then becomes increasingly greater with increasing time, 
ending with a disruptive failure. These particular curves are for bottom 
ice undergoing slow thawing and also at -6°C. 
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Chapter 4 

DATA ANALYSIS 

4.1 INTRODUCTION 

The qeneral form of the equation for the strenqth of sea Ice was assumed 
to be 

°= reTf(x()Tf(x2)].rf(xnn 4j 

where any ffx;) could be established dependinq upon the physical or chemical 
mechanism him considered. The specific independent variable x. was 
assumed to affe t strenqth accordinq to some reasonable physical ' law, 
and a function was selected to describe the mechanism. The function’was 
then statistically tested to check validity. 

4.2 EXAMPLE OF BASIC TECHNIQUE 

The compression strenqth depends very critically upon '-he rate of loadinq 
and so this was selected as the first parameter to study. Certain other 
variables were important, but the data could be sorted to provide qroups 
for which those specific parameters were constant within the qroup: petro- 
fabric type, crystal orientation, aqe of ice, and degree of spring time 
disintegration. Other variables were not sortable In a systematic way 
because of inter-relatiorships among them which were probably complex 
in nature: temperature, salinity, brine volume, and depth in the ice sheet. 

A reasonabl -fitting function was selected for load-rate (R), tempera¬ 
ture (T), salinity (S), brine volume (V) and depth (D) which yielded the 
set of equations for n groups of data, 

o, = ra|Xf|(R)Xf|(T)Jf|(S)If|(V)Xf|(D)] 

"2 5 C»2X<2(R)If2(T)Xi2(S)Xf2<viTf2(on 4.2 

°n = C\XVR>IyT>I<n<s>i<n(v>iVo>] 

It was reasoned that variability due to all independent n»ram- tens except 
load rate (R) can be reasonably well extracted by linear multiple regres¬ 
sion techniques on eauations of the form. 

In 0 = In a + In [f(R)]r + In [f(T^]+... 4.3 

yielding a, r, t ... and whereupon the values of the load rate function 
can be evaluated by 

In [f(R)] r = In - |n a - In [f(T)]+ ... 4.4 

The load-rate function then can be studied In detail. When one is sat¬ 
isfied with its evaluation, the variability of strength due to load-rate 
can be extracted from strength values by 
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o = , [aJf(T)Xf(S)][f(V)THD)3 

where o is now defined Strate, 
a 

Lach succeed!nq parameter or qroup of inter-related parameters Then can. 
be studied In turn, and each Individual parametric function can be statis¬ 
tically evaluated in relation to the entire equation. 

4.Î DISPERSION MEASURED IN NATURAL LOGARITHMS 

Many of the calculations are in units of natural loqs so the log values 
are often more readily available than anti logs. Because of the excessive 
computer cost of conversion from logs to antiloqs, it is desireable to 
have a measure of the relative variation of the actual numbers when per- 
forminq a statistical analysis of the natural loqs. With caution, the 
standard deviation of the natural loas can be used. The mathematical 
relationship is as follows: 

X - average of data 

s = standard deviation of data 

cv = coefficient of variation of data 

Tñx = averaqe of loqrithms of data 

S = standard deviation of loqrithms of data 

I. Assuming 

- . . . !nx+ S Jhx- s 
(x+s) - (x-s) % e - e 

-— „ Tñx 
o « ,nx „ S e 2 s % e e-— 

e 
by definition, s = (cv) (x) 

(2)(cv)(x) % elnx (e 5 

4.6 

4.7 

4.8 

2. If the data have reasonable dispersion, 

Inx 
x 3- e 

2 cv ¾ e * S 
T 

4.9 

3. Where S is less than 0.20 

I 
^ I + S and —^— x I- S 

e J 
2 cv %(l t')-(l-S) 4.10 
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cv -V 
'V 4.11 

A later data review Indicates that this relation is very qood for values 
of S up to 0.17. Apparent!/ assumptions I and 2 cause scatter and 
assumption 3 causes a systematic error at S values higher than .17. 

ie standard deviation of the log values becomes larger than the coefficient 
of variation of the actual numbers; however, the standard deviation of 
the log values can be used as a guide to perhaps 0.30 or more. It is 
possible to calculate and remove the systematic error 

2 3 X4 
4T ‘ 

eX = I + y + $ 
3 

* TT . 

- 2, * t £ 

X 

4.12 

4.13 

f X is small, the first two terms are adequate. Equation 4.12 becomes 

+ 5 3 F) 4.14 cv % $ + 

and the systematic error is S /6. The relative errors is S3/6 

or 

4.4 

s2/a. When S -0.40, the relative error is only about three perecent. 

SIMPLE INTERRELATIONSHIPS 

Early analysis demonstrated that Interrelations exist between rate of 
loading and other independ variables, particularly temperature. The 
multiole regressions for determining broad functional relationships was 

Strength = A(Depth)d (Salinity)5 (Temp)+ (Rate + 50)r .... 

This equation will handle most simple interrelationships on the basis 
of the following: 

Strength = A(Depth)d 
Strength = A (Depths 
Strength = A(Depth)d 

(Temp)^ (Rate)1" (Temp x Rat.})™ 
(Temp) (Rate)r (Temp)'10 (Rate)^ 
(Temn)++m (Rate)™1 

The regression, in solving for A, d,t+m, etc., automatically sorts out the 
simple interrelationships and assigns variation in the dependent variable 
in the most simple manner. 
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Chapter 5 

LOAD RATE EFFECTS 

47 

•I INTRODUCTION 

e data were grouped according to tension, compression, petrofabric, crystal 
lentation, degree of spring-time disintegration and experimental precision 

Uiese groups were then analyzed as outlined In Chapter 4 with respect to 
rate of loading. 

RATE OF LOADING EFFECT, COMPRESSION 

I'7'1 •Ini.*'13' Anajysis. The best fitting rate function was determined 
0 e of form (Rate + Constant)rf and the constant was found to vary 

between 25 and 100 psl/min by solving the regression equation 

Strength=A(Depth)d (Salinity)5 (Temp)* (Rate+Const)r 5.1 

he rate exponents, r, generally ranged from .15 to .50 and tended to group 
for ice of the same type and orientation. The fit using this equation tended 
to be satisfactory for most of the data with multiple regression coefficients 
up to and beyond .90. 

iVh5 +î-fun,found +ha+ +he ’’ate constant. Const; and rate exponent, r, were re¬ 
lated within petrofabrics and orientation families, but were otherwise 

variable. See Exhibit 5.1, 

iyhibit 5.1 of this report shows, in addition to the r-Const curves, the 
curves of the multiple regression coefflent, R, versus Const. The rate 
exponent curves show a fine family relationship but the curves for the multiple 
regression coefficient fail to show a definite pattern. The best-fitting 
Const was studied thoroughly, and were found to vary from less than -20 
to greater than 100 in a generally random way with an average value being 
perhaps 10 or 20. y 

Because Const is rather random, and because the average Const is relatively 
sma I, a Const of zero will be used for the time being. Any further study of 
•t is deferred until creep Information Is considered. 

Factors, ontrolling the Rate Exponent. The combination of Ice 
type-crystal orTentation define both the ice used and how It Is loaded In 
strength testing. Basic sorting of the data Is, first by crystal type, 
and secondly, by orientation with each group consisting of a single type 
and orientation. Since there are frequent references In the balance of 
this paper to ice of a single type and orientation, this will be abbreviated 
to slngto. Analysis demonstrated that different slngto not only had dif¬ 
ferent strengths but they had different rate functions. Study of the center 
ice demonstrated that rate exponent, r, varied with depth and temperature. 

5.2.3 Rate Exponent for a Single Type-Orientation Group(Singto). Once 
it had been determined that temperature and depth controls r, the ice In 
each compression slngto was sorted Into groups with essentially single depths 
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and temperatures. The effect of ice ¡qe was ignored but pack ice was kept 
separate from other ice. The total number of groups, total number of samples 
represented, the groups used, and samples used for each slngto are shown 

as follows: 

Table 5.I 

Compression Data Croups 

ICE TOTAL 
GROUPS 

Horizonta I 
Fine 4 
Med 90-90 6 
Center 18 
Bot 90-00 9 
Bet 90-45 8 
Bot 90-90 7 
Total Horizontal ^ 

TOTAL GROUPS 
SAMPLES USED 

68 4 
196 5 
611 14 
274 8 
234 7 
232 7 

im 75" 

SAMPLES 
USED 

68 
¡74 
566 
265 
221 
232 

Í7?6 

Vertical 
Med 00-90 2 
Bot 00-90 10 

Total Vertical T? 

32 2 32 
274 8 242 
3ÜfT IÏÏ 277 

About 931 of the data were used. 

Exhibit 5.2 is a listing of the data developed. It shows the identification 
of each slngto, number of samp les,average In(depth), average In(temp), average 
ln(salInlty), and the fitted rate exponent, r, from a regression of the 
data. Ignore for the moment the column InCrotvar x e). The starred data 
were eliminated because of an atypical rate exponent. Comments on Exhibit 
5.2 show the apparent reasons for this atypical behavior. Exhibit 5.3 shows 
a center ice rate exponent plotted against In(depth) and In (temperature). 

5.2.4 Developing General Rate Functions. Tfe average rate exponent for 
the different slngto were approximately as shown In Table 5.2. 

Table 5.2 
Average Rate Exp. , Compression 

Horizontal 

ICE 
Fine 
Med 90-90 
Center 
Bot 90-00 
Bot 90-45 
Bot 90-90 

AVERAGE RATE EXPONENT 
.14 
.20 
.22 
.20 
.40 
.25 

Vertical 
Med 00-00 .20 
Bot 00-90 .17 

The fine, medium, and center ice all falls within the same general depth 
range and the botfom ice Is also within a general depth range. It Is obvious 
that the rate exponent is a function 
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f type and orlentritlon a':, well r doptt ami temperature. A new variable, 
1 otvar, for Fíate Orientation m j Type Variai le, was introduced and a rate 
■ xponent equation was assumed. 

r=A(Deptb?rr' (Temp)n (Rotvar) 5.2 

he center ice was selected <r the primary ice from which to work and it 
a r slqned a Rotvar value of I ,C . Lach other Lorizmtal slnqto was compared 

>1 the center ice by flttinq values of Rotvar. The values :re shown in 
I able 5.3 

Table 5.3 

Values of Type and Orientation Variable, Compression 

ICE ROTVAR 

Fine .55 
Med 90-90 .79 
Center I.00 
Bot 90-00 .60 
Bot 90-45 1.26 
Bot 90-90 .79 

When the horizontal data qroups were analysed by weighted reqress’on, 45 
data groups and 1526 samples yielded the following equation: 

rh - .I66(0epth)'nR (Temp)’09 fRotvar) 5.3 

where the subscript h represents horizontal specimens, depth is in inches 
and temperature in °C, r being used in the equation, 

Strength -- A(Depth)^ (Salinity)' (Temp)* (Rate)r 

This completes the development for the general rate function for horizontal 
lc^ which has the statistical description given in Table 5.4. 

Table 5.4 
Rate Function Statistics, Horizontal Loading, Compression 

(Performed on Logarithms of Variables) 

Constant Term 
P Squared 
R (Multiple correlation 

coefficient) 

Standard Error 

Ind Var Regr Coef 
Depth . I 3766 
Temp .09016 
Rotvar .97850 

-2.7Q503 
.84123 
.91719 

.121 

Std Error 
.00239 
.00361 
.01240 

Part Cor Coef 
.62202 
.26480 
.82352 

t 
57.584 
24.947 
7..,.., , 
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The 5.3ro procedure w.t used with the verticil Ice. However 
only two singt'», one uf which was i very weak croup. It was 
the Rotvur function *as not inportant for the data available 
rate function tor 10 data croups and ?74 sample*Is 

5lfi(ltepth) -.1?^ (Temp) -.096 

there were 
found that 
and the oenera I 

5.4 

where v indicates vertical specimens, depth is in inches and temperature 
In °C. 

The statistical information is niven in Table 5.5 

Table h.5 

Rate Function Statistics, Vertical Loading, Compression 
(Performed on Locarithsm of Variables) 

Constant Term 
R Squared 
R 
Standard Error 

Ind Var Reqr Coef Std 
Depth -.12281 
Temp -.09640 

-1.15012 
.40271 
.63459 
.108 

Error Part Cor Coef t 
.01085 -.56286 -11.316 
.00899 -.53301 -10.716 

5.2.5 Testing the General Rate Functions. The general rate functions for 
compressive strength were tes+ed by the method outlined below to determine 
how well they fit the data. 

1. Dividing the strength by the rate function removes the variation 
due fo rate and only the variation due to other factors remains. 

2. STRATE OKE is defined as the strength divided by the best-fitting 
rate function from equation 5.1. 

3. STRATE TWO is defined as the strength divided by the general rate 
function. 

4. The general rate function fit can be determined by comparing the 
dispersion of STRATE ONE to that of STRATE TWO for each data group. 
The coefficient of variation was used as the measure of dispersion. 

5. If the coefficient of variation for STRATE TWO is cot greatly 
different from that for STRATE ONE for the Individual data groups, 
it can be concluded that the derived general rate function has 
survived a rather rigorous test. 

Exhibit 5.4 lists for each data group the number of observations, the mean, 
standard deviation, and coefficients of variation for each STRATE ONE and 
STRATF TWO. The tests for the genera! rate functions are that (I) the average 
value of STRATE TWO should be very close to that of STRATE ONE, and that 
(2) the coefficient of variation of S'RATE TWO should also be very close 
to that of STRATF ONE. All data, Including the groups eliminated earlier, 
were processed. 

In examining Exhibit 5.4,which represents hori?ontal ice, it is seen 
that 36 of the 53 groups have coefficients of variation for STRATE 
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TWO smaller than for STRATE ONE. These particularly good fits are In the 
fine Ice, center Ice, and bottom 90-90 !v_e. In the medium 90-90, bottom 
90-00 and 90-45 Ice, the coefficients of variations for STRATE TWO are usually 
larger than those for STRATE ONE. 

Since coefficient of variation Is affected by differences In size of either 
the standard deviation or the average value. It Is considered that a dif¬ 
ference In coefficient of variation of about 0.0050 is smallest for which 
it can be said that the differences should be examined. Using this criterion 
the coefficients of variation of STRATE TWO are found to be too large for 
the following ice groups. 

ICE NUMBER 

Fine 
Med 90-90 
Center 
Bot 90-00 
Bot 90-45 
Bot 90-90 

0 of 4 
2 of 6 
0 of 19 
2 of 9 
2 of 8 
0 of 7 

It would seem that the horizontal general rate function fits the fine, center 
and bottom 90-90 ice very well but there Is some question about the other 
throe slngto. 

The medium 90-90 Ice indicates that the rate exponent decreases with In¬ 
creasing depth which is contrary to the general rate function being used 
for horizontal Ice. However, three data groups are of early Ice and the 
fourth Is at the melting temperature so the data are not generally good. 

The bottom 90-00 groups that do not fit well are small and one Is at the 
melting temperature. The remaining data groups fit quite well for the 
bottom 90-00 Ice. The two bottom 90-90 groups are also small. One Is 
warm and has a very low range of rate. It seems reasonable to conclude 
that the general rate func+lon for horizontal ice fits the data adequately 
well. 

5.2.b The Orientation and Type Function of Rate Exd. Rotvar Is the orienta¬ 
tion and type ■function of the rate exponent, r, and ft Isa simple multi¬ 
plying variable that ranges from .55 to 1.26 In the equations. 

r = A(Depth)1^ (Temp)^ (Rotvar) 

Exhibit 5.5 is a plot of Rotvar versus average STRATE TWO for the different 
horizontal slngto. This plot Indicates a good curvilinear relationship 
between the two groups. A least squares parabolic fit yields the equation 

Rotvar = .709 + .443 (Strate Two) - .088 (Strate Two)2 5.5 

with a standard deviation of .036. When this equation is differentiated 
and the derivitive set equal to zero, it yields a maximum Rotvar of 1.27 
at a STRATE TWO value of 2.5. These values are very close to those values 
for 90-45 ice and possibly Indicates that 90-45 ice represents a limiting 

- maps * 
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r,t' nf tho qeneral load rate functions. The physical .Iqnlflcance of this 
[»oint should be pursued, fach TRAT! TWO moan contains «orne error due to 
experimental variability and additional variability due to undefined func¬ 
tions of temperature, brine volume, depth and perhaps other variables. The 
different slnqto, however, have been tested at temperatures and brine volume 

f roughly the same average values and ranges, so this relationship should 
sot be completely discounted. 

Table *>.6 shows the values of Rotvar and STRATI TWO for horizontal slngto 
md Indicates an inverse relationship between Rotvar and STRATE TWO. This 
relationship Is probably the result of the number of crystal boundaries and 
Inter-platelet brine planes which are oriented in the plane of maximum principal 
shear. The greater the number of boundaries and brine planes, the more 
viscous the bulk properties might be expected to be. One reason for this is the 
I. v.er ice area and the higher local shear stress in Ice which bridges the 
trine plane and possibly the crystal boundaries. A second reason is the 
protable orientation of the bridging ice basal plane#belng parallel to the 

brine plane. 

Table 5.6 

Values of Strate, Compression 

ORIENTATION ROTVAR STRATE TWO AVERAGE 

Got 90-45 1.26 2.87 
Center I.00 4.28 
Med 90-90 .79 4.95 
Bot 90-90 .79 4.90 
Bot 90-90 .60 5.47 
Fine .55 5.34 

5.2.7 Characteristics of Strate. Strate should have less variation than 
does strength because the variability due to rate has been removed. Some 
problems exist In measuring the change In variation. 

The calculations were made In logarithms and It is more convenient to use 
the log values that are available. 

If In(strength) ® |ij 

Strength = e* " = e'e 

where I Is the average and J Is the standard deviation of In(strength). 
The value of el seems to be the most useful measure of variability of strength. 
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Table 5.7 

Average Rate Function, Compression 

PERCENT AVERAGE 
CHANGE F(RATE) 

ICE .] J 

STRENGTH STRATE 
CHANGE 

J 

Fine 1.99 
Med 90-90 I.56 
Center 2.03 
Bot 90-00 I.73 
Bot 90-45 2.17 
Bot 90-90 1.84 

Med 00-90 I.53 
Bot 00-90 1.91 

AI I Comp 2.28 

1.35 .64 
1.56 .10 
1.66 .37 
1.42 .31 
1.39 .78 
1.38 .46 

1.53 .00 
1.69 .22 

2.68 -.40 

65 1.97 
15 3.50 
36 4.31 
43 3.48 
66 11.9 
55 4.46 

00 3.26 
24 2.79 

-31 4.25 

In examining the data contained in Table 5.7 It is seen that all Ice ex¬ 
cept the suspect medium 90-90 ice showjsubstantial I y higher values of J 
for strength than for strate. The bottom 00-90 ice, which is the strongest 
and least rate sensitive, had the least variation removed. The bottom 90- 
45 ice, which is the most rate sensitive, had the greatest variation removed. 

Since Strate = Strength/(f(Rate)) 

f(Rate) = Strength/Strate 

and a useful comparison may be made by setting 

Average f(Rate) = Average Strength/Average Strate. 

Table 5.7 lists the average f(Rate) for the different singto. The varia¬ 
tion within each singto is reduced, but at the same time, the spread be¬ 
tween the different singto is increased as compared to the value for strength. 
Exhibit 5.6 shows average strength and average strate versus orientation 
for the bottom ice. 

5.3 RATE OF LOADING EFFECT, TENSION 

5.3.1 Initial Analysis. For the tensile strength testing, a series of 
direct tension testing apparatus was developed. An Improved model was adopted 
with test 880 and the final model was adopted with test 1446.2. The data 
have been classified according to the apparatus used. Data prior to test 
880 are classified as "very early" and are not used, data from 880 to 1446.2 
are classified as "early" and are used but considered questionable. Data 
continuing from 1446.2 on are classified as "late" data and are considered 
to be generally good. The early and late data were kept separated In this 

analysis. 

The tension data fail into four failure types; good test, weld failure, 
head failure, and no failure. Obviously, in the analysis of maximum 



strength, only the good tests can be used. For some terhs, no rale Informa¬ 
tion Is availble and t^ese data cannot be used In an analysis of the effect 
of rate on strength. 

A total of 1054 tests were available and those which were eliminated are 
shown in Table 5.8. 

Table 5.8 

Tension Data Eliminated 

Type Tests Removed No. Removed 

Very early tests 139 
Weld Fallure 54 
Mead Failure 38 
No Fallure 11 
No Rate Information 35 

The 777 tests remaining were sorted by Ice type, orientation, and early 
or late. Table 5.9 shows the Inventory of tests. 

Table 5.9 

Inventory of Useable Tests 

Ice Type 

Major Groups 
fine 
Medium 
Center 
Bottom 
Bottom 
Bottom 
Bottom 

Ice Orientation 

90-11(Random) 
90-90 
90-11(Random) 
00-90 
90-00 
90-45 
90-90 

Early Late 

26 
9 12 

32 155 
100 

23 144 
11 92 
26 124 

Total 

26 
21 

187 
100 
137 
103 
150 

Minor Groups 
BoTtom 22-90 
Bottom 67-90 
Bottom 90-22 
Bottom 90-67 
Bottom 45-90 

Total 
Total, Major Groups 

I 

m 
127 

6 
6 
6 
6 

29 
m 
597 

6 
6 
7 
5 

29 
777 
724 

The minor groups shown are essentially based on strength Information at 
a single depth, temperature, and rate of loading. They cannot be used In 
determining the rate function. The data remaining for analysis are the 
724 test*of the seven major type and orientation groups. In compressive 
strength, the factors that controlled the rate function had proved to be 
Ice type, ice orientation, depth, and temperature. 
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The 774 remaining tension tos+s, which were already sorted by type and orienta¬ 
tion were further sorted into groups with limited temperature and Ice depth 
ranges and also with the early da+a kept separate from the late data. Table 
5.10 shows the number of data groups for each single ice type and orientation 
(slngto). 

Table 5.10 

Tension Data Groups 

Singto 

Fine 
Mediurn 
Center 90-11 
Bottom 00-90 
Bottom 90-00 
Bottom 90-45 
Bottom 90-90 

Early 
Groups Data 

2 26 
1 9 
2 32 
0 0 
I 23 
I I I 
I 26 

Late 
Groups Data 

0 0 
I 12 

I ! 155 
7 100 
7 I 14 
7 92 
7 124 

Total 
Groups Data 

2 26 
2 21 

13 187 
7 100 
8 137 
8 103 
8 150 

Total 8 127 40 597 48 724 

The average size of the individual data group Is 15 tests. The largest 
number of tests and largest number of groups are from the center Ice. 

5.3.2 Factors that Control Rate Exponent. The analysis for the general 
rate function for tensile strength Is gulte similar to that used for compres¬ 
sive strength. Some difference arises due to the nature of the tension 
test and to improved analytical procedure. 

Three factors affected the results as compared to those for compression 
results. 

1. Tensile strength proved to be less dependent upon the rate 
of loading than did compressive strength. 

2. Tensile strength data have much more scatter than compres¬ 
sive strength data. 

3. The number of tests per group (average of 15) was relatively 
smalI. 

As a result, the pattern of rate effect on tensile strength was much less 
clear than the pattern observed in the compressive study. 

A few tests with low strength, particularly at high loading rates, were 
found,and because tension tests are particularly sensitive to flaws. It 
Is possible that these involved flawed specimens. It was decided to eliminate 
the obviously weak specimens, and 26 tests were eliminated as shown In Table 
5.11. Later testing under a different study, as reported In Chapter 10, 
has shown a strength reduction at very high load rates, much higher than 
those reported here. 



Table 5.11 

Weak Data Eliminated 

SInqto Initial 
Data 

Fine 90-11 26 
Medium 90-90 21 
Center 90-11 187 
Bottom 00-90 100 
Bottom 90-00 137 
Bottom 90-45 103 
Bottom 90-90 150 

Eliminated 
Data 

0 
0 

10 
9 
2 
0 
5 

Total 724 26 

In no case were more than three tests removed from a group. 

Exhibit 5.8 lists the Information developed showing Identification of the 
Individual groups, the number of tests per group, the averages of the natural 
logs of strength, depth, temperature and rate, the standard deviation of 
the natural log of rate, the rate exponent and the Student s t for the rate 

exponent value. 

5.3.3 Rate Exponent for a Single Type and Orientation Group. When the 
rate exponen! values, r, had been obtained for the Individual groups. It 
was necessary to combine them to see If they would fit an equation of the 

form 

r - A(Depth)m (Temperature)0 5*6 

Two problems developed; the first was scatter In rate exponent within the 
slngto due to the small number of tests per group and the scatter Inherent 
In the tension data; the second was the need for weighting the data groups. 

No means was fount for handling negative values of exponents In a regres¬ 
sion analysis and i! was necessary to partly Ignore the data groups with 
a negative rate exponent. Forty six groups now remained, three with negative 
rate exp. values and 672 remaining useable tests. 

Weighting of the data was required because: 

1. Each data group represented different numbenrof observations, 
2. The range of rate for the different groups varied greatly, and 
3. The significance of the rate exponent value for the different 

groups, as measured by t-test, varied. 

An arbitrary weighting formula was adopted: 

Weight for the group * (No. of obs) (range) 5.7 



Obviously, the number of observations Is a direct component of a weight¬ 
ing formula. The range Is because the data group with the greater range 
of load rate should give a better Indication of the rate function. The range 
was defined as In(Rate) plus the standard deviation of In(Rate). It had 
been observed that the relationship between the square root of Student's 
t and significance defined In percentile values Is approximately linear 
In the normal range of t. This Is the basis for using t In the weight¬ 
ing formula. 

K weighted multiple regression was used to fit a data group with the eq¬ 
uation: 

r * A(Depth)8 (Temperature)15 (Rotvar) 5.8 

where Kotvar Is a constant for each slngto which allows all slngto to be 
grouped as In the analysis of compression data. Table 5.12 shows the results 
obtained for each slngto and the multiple corelatlon coefficient. 

Table 5.12 

Rate Exp. for Tension Slngto 

Slngto 

Center 
Bottom 00-90 
Bottom 90-00 
Bottom 90-45 
Bottom 90-90 

Groups 

13 
6 
6 
8 
8 

Av r 

.053 

.036 
.040 
.109 
.048 

.054 

.012 
large 
.613 
.554 

-.142 
.319 

■1.919 
-.382 
-.628 

.065 
-.078 
-.448 
-.165 
-.050 

The analysis Is continued similar to that for compression. 

.387 

.380 

.886 

.660 

.268 

5,3,a Developing General Rate Functions. Rotvar (Rate Orientation and 
Type Variable)again Is a multiplying function In the rate exponent. It 
Is designed to be a constant for each slngto. Center Ice, which has the 
most data, the largest number of data groups, and the greatest range In 
depth, was assigned a Rotvar value of 1.00 In the same manner as with the 
analysis of compression data. All other slngto must then have Rotvar fitted 
so they may be grouped with center Ice. 

The final fit for the horizontal rate function Is 

r * .082(Depth)*295 (Temperature)*064 (Rotvar) 5.9 

values shown In Table 5.13. R, the multiple correlation 
0.74. 

with +he Rotvar 
coefficient, Is 



Table 5.13 

Fitting Tension Rotvar 

Slngto 

Medium 
Center 
Bottom 90-00 
Bottom 90-45 
Bottom 90-90 

Rotvar 

4.48 
1.00 
1.82 
4.48 
2.12 

For the vertical (bottom 00-90) Ice, the rate exponent Is 

r * 
V 

.0l2(0epth)'319 (Temperature)”*078 5.10 

n ^ s TAI+Inn the General Rate Function. Strate, ;^e strength function 
with the rate^ect rerroved. Is ob”t^ïïd b^d^dlng strength by the rate 
function. The compression rate analysis had shown that weaker Ice had a 
larger rate function; and therefore, strate for the weaker Ice was proportion¬ 
ately smaller than for the stronger Ice. As a result, the relativo varia¬ 
tion for strate was greater than that for strength when all of the data 
were grouped.even though the rate function had been responsible for much 
of the variation In the data. It was expected that tension data might show 
the same phenomena, and statistical analyses were made on the small data 
groups for a true Indication of the result of removing the rate effect. 

Exhibit 5.9 shows the sums, raw cross products, averages, standard devia¬ 
tions and coefficients of variation for the Individual data groups for both 
strength and strate. Exhibit 5.10 shows the same Information for combina¬ 
tions of data, by slngto and larger groupings. Table 5.14 summarizes the 
Information In the Exhibits by showing selected Information regarding the 
coefficients of variation of the groups. The basic test Is whether the 
coefficient of variation for strate Is less than that for strength; If so, 
part of the variation In the strength data Is accounted for by the rate 
function. 

Table 5.14 

Study of Coefficient of Variation for Strength and Strate 

Slngto 

Medium 
Center 
Bottom 90-00 
Bottom 90-45 
Bottom 90-90 
All Horlz 
Bottom 00-90 
All Tension 

All Groups Late Groups Ratio of Coefficients of Variation 
Strate/Strength 

Improved/totaI Improved/totaI AI I Late 

2/2 
12/13 
7/8 
8/8 
6/8 

35/39 
4/7 

39/46 

I/I 
ll/ll 
6/7 
7/7 
5/7 

30/33 
4/7 

34/40 

1.516 
.878 

1.00 
.844 
.972 

1.092 
1.036 
1.133 

.886* 

.848 

.01 

.862 

.955 
1.103 
1.036 

*one group only 
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The coefficient of variation for strate Is decreased for 35 of the 39 data 
groups and 30 of the 33 groups of late data. This decrease Indicate* that 
the extraction of the rate func+lon dependence has Indeed been successful 
In removing some of the variation In the data. 

The ratio of the coefficients of variation of strate to that of strength 
tor a slngto and also for a larger group Indicates an Improvement In the 
variation In the entire group If the ratio Is less than one. The center 
and bottom 90-45 Ice show a relatively large Improvement Indicating that 
rate does account for a substantial portion of the variation of these data. 
The bottom 90-90 shows a smaller Improvement and the bottom 90-00 Is not 
affected. The horizontal data, when grouped show that the relative varia¬ 
tion Is abater In strate than In strength. This result Is Identical to 
that dl? ered In analysis of the compression data. The vertical data 
also sh< m Increase In relative variation. 

5.4 RA E • LOADING EFFECT: TENSION AND COMPRESSION C0MPARISI0NS 

It Is deslreable to examine the average values of strength and strate for the 
different slngto for both tension and compression. The study of the medium 
Ice Is limited by the small number of tests, particularly In tension, but 
the other data should provide good comparative values. Table 5.15 shows 
the average strength and strate values In compression and tension as well 
as some comparative results. 

Table 5.15 

SIngto 

Med 90-90 
Center 
Bot 90-00 
Rot 90-45 
Bot 90-90 
All Horlz 
Bot 00-90 
A11 Data 

Strength and Strate Values 

Compression Tension 
Strength Strate Ratio Strength Strate 

493 140 
313 72 
822 237 
210 17 
600 134 
405 90 
985 354 
465 109 

3.50 94.4 
4.31 96.3 
3.48 114.2 

11.9 100.2 
4.46 156.8 
4.52 116.3 
2.79 2c!.7 
4.25 129.6 

Ratio 

35.0 2.70 
74.5 1.29 
92.3 1.24 
56.2 1.78 

120.6 1.30 
85.7 1.36 

216.8 1.21 
98.7 1.31 

Comp/TensIon 
Strength Strate 

5.22 4.00 
3.25 0.97 
7.20 2.57 
2.10 0.30 
3.19 l.ll 
3.48 1.05 
3.76 I.63 
3.59 1.10 

The ratio of strength/strate Is also the average function of n3te for the 
slngto. It Is apparent that the rate function Is extremely Important In 
compressive strength with an average value for all horizontal data of about 
4.52. In tension, the egulvalent value Is only 1.36 showing that rate Is 
much less Important In tensile strength. 
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All compressive strenqths are much qreater than tensile strengths for the 
„,me sinqto. The compressive and tensile strate values, however, are rough y 
equivalent with a compresslve-strate/tenslle-strate ratio for all horizontal 
data of 1.05. The Individual sinqto behave differently however. The weaker, 
more rate-sensitive, sinqto (bottom 00-45 and center) Is weaker ^P^T 

Ive strate than in tensile strate; the stronger, less rate sensitive slngto 
remain stronger In compressive strate than In tensile strate. 

Table 5.16 Is a listing In ascending order of compressive rate functions 
for the various slngto, their compressive and tensile average rate func¬ 
tions, and the ratio of compressive to tensile average rate functions. 

Table 5.16 

SIngto 

Hot 00-90 
Bot 00-00 
Center 
Bot 90-90 
Bot 90-45 
All Horlz 

Average Rate Functions 

Average f(rate) 
Comp, Tension 

2.79 
3.48 
4.31 
4.46 

11.9 
4.52 

1.21 
I .24 
I .29 
I .30 
I .78 
I .36 

Ratio 
Comp/Tens 

1.30 
2.81 
3.34 
3.43 
6.69 
3.32 

The sinqto ranking for average tensile rate functions Is the same as for 
compressive rate function, but the compressive rate function* Increase more 

rapidly than do those for tension. 

h.5 SUMMARY 

5.5.1 Conclusions 

1. The strength of sea Ice Increases as the rate of loading 
Increases, within the load rate range of these experiments. 

2. The data studied Indicate that general rate functions can 
be written for both horizontal and vertical strength. 

3. The variables that fleet the rate function are depth, 
temperature, orientation and Ice types. 

4. The rate function lnc!"ded In the equation 

Strength«(Rate+Constant) r- (All other effects) 

has been adopted; however, the constant seems rather random. 
An average value of 10 or 20 psI/mlnute was found but with 
wide scatter and no deflneable pattern. This constant Is 
Important only at low load rates where the effect of creep 
may enter. Since creep Is not being studied at this time, 
a rate constant of zero Is used. r 

5. The general rate functions are of the form (Pate) , and fol¬ 
lowing are the empirical expressions for r. 



Compression 
i ¡or I zon+al 

r 
ch 

Ice 

= 0. Iftr,([)epth)0, ' ™(Templ0,09(Ro+varl 

Rotvar 

Fine 
I4ed I urn 
Center 
Bottom 
Bottom 
Bottom 

90-11(Random) 
90-90 
90-11(Random) 
90-00 
90-45 
90-90 

0.55 
0.79 
1.00 
0.60 
1.26 
0.79 

Vertical (Bottom 00-90) 

rr = 0.316( Depth)”’1^(Temp)-0,096 

Tension 
Horizontal 

r,.-0.0B2(Depth) 
tn 

Ice 

■0.295 -0.064 
(Temp) 

Rotvar 

(Rotvar) 

Medium 90-90 4,48 
Center 90-11(Random) 1.00 
Bottom 90-00 1.82 
Bottom 90-45 4,48 
Bottom 90-90 2.12 

Vertical(Bottom 00-90) 

r+v=O.OI2(Depth)0’3l9(Temp)"0,078 

Depth is in inches, temperatures In °C and rate ln psI/mlnute. 
7. It is not known why depth and temperature affect the rate function. 

It is Interesting that sign reversal between horizontal and 
vertical rate functions are opposite for tension and compression. 

8. A. For almost all of the small groups of data, the relative 
variation of strate Is less toan that for strength. 

B. When all data of a single typu and orientation of Ice are 
grouped, the relative variation of strate Is less than that 
for strength only If the Ice Is fairly rate-sensitive. For 
Ice not rate sensitive, the relative variation of strate Is 
greater than that for strength. 

C. When all data are grouped, the relative variation of strate 
is greater than that for strength. 

9. While the average rate function in compression has a value of 
about 4.52, the average rate function In tension Is approximately 
1.35. Compressive strength Is several times as sensitive to 
rate as Is tensile strength. 

10. The average compressive strength (horizontal only) Is about 3.5 
times as great as the average compressive strate. However, the 
average compressive strate Is only about 1.05 times as great as 
the rend le strate. The conclusion Is that the gross difference 



in compressive and tensile strength Is due to the large 
effect of rate In compression. 

II. In examining the Individual Ice type and orientation 
groups, It Is found that some of the weaker types and 
orientations are weaker In compressive strate than In 
tensile strate. The stronger types and orientations 
maintain a stronger compressive than tensile strate. The 
effect of Ice type and orientation Is extremely Important 

In strate. 

Later It may be possible to refine the results obtained In this analysis 
and express them In a less empirical manner. The achievement thus far Is 
the development of general rate functions. The general rate functions for 
horizontal forces appear to fit the data well with the exception of medium 
90-90 Ice. Enough sample types, orientations and depths were aval able 
to yield results In which confidence can be accepted. The vertically oriented 
i ce'data were sharply limited In number of samples, types, and orientations; 
m results are then much more tentative than for the horizontally oriented 

Ice. 

The measurement of variation of strength and strate Is not entI rely sat¬ 
isfactory. A better measure could be obtained by a statistical 
of the anti log values. The value of eJ does provide a measure of varabIIIty, 
but this type of measure Is questionable as to the precision which It can 

provide. 
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Chapter 6 

BRINE AND SOLID SALT EFFECTS - CENTER ICE - ONE INCH DEPTH 

6.1 INTRODUCTION 

6.1.1 Sea Ice Formation. The freezing of sea water Is rather complex 
because the sea water Is a dilute solution of several salts. The salts depress 
the freezing point below the freezing temperature of fresh water, and when 
freezing begins, pure water Ice Is formed and the excluded salts become 
segregated in the liquid brine. Part of the enriched brine drains away 
from the growth boundary of the Ice, but part is trapped in the Ice struc¬ 
ture and gives sea Ice a nef salinity. The ice and Its entrapped brine 
cool as the ice sheet thickens. With the lowering of fhe temperature, the 
salt In the brine begins to precipitate and Is Incorporated Into the solid 
ice structure. Sea Ice thus has three major phases: 

1. Pure water Ice. 
2. Liquid brine of varying concentration. 
3. Solid salts of several types. 

Ringer (I) Investigated the freezing of sea water and established the order 
and temperature at which salts precipitate. Nelson and Thompson (4) con¬ 
firmed Ringer’s conclusions. Assur (7) developed a complete phase table 
at Intervals of two degrees over the range 0°C to -54°C for standard sea 
Ice (sea Ice with a salinity of 34.325 per mil) showing: 

1. Ions In solution 
2. Water 
3. Solid salt 
4. Ice 

Assur's table was used for the phase studies in this report. 

Table 6.I gives Information concerning precipitated salts from Assur's phase 
table at the three points of -22°, -36° and -54°C. The table shows the 
Individual salts which precipitate In sea Ice, the temperatures at which 
they begin to precipitate, the quantity (In gm/kg of sea water) which has 
precipitated at the three temperatures and the ratio of Individual salts 
to the total precipitated salts expressed In per cent. 



Table 6.1 

Quantities of Precipitated Solid Salts at Various Temperatures. 

Salt Preclp. 

___ Temp.°C 

CaC03*6H20 -2.2 

Na2S04*l0H20 -8.2 

MgCI2-8H20 -18.0 

NaCI*2H20 -22.9 

HCI -36.8 

MgCI2*l?H20 -43.2 

Link. Salts 
Total 

-22°C 
gm/kg_%_ gm/kg 

0.243 2.8 0.314 

8.171 94.5 8.883 

0.235 2.7 1.579 

0.000 0.0 36.492 

0.000 0.0 0.000 

0.000 0.0 0.C00 

0.000 0.0 0.046 
TOT Î73TT 

fc -54#C 
_Í gm/kg_< 

0.6 0.319 0.5 

18.8 8.883 14.0 

3.3 2.284 3.6 

77.2 38.034 59.8 

0.0 0.725 l.l 

0.0 13.275 20.9 

0.1 0.061 0.1 
OT575- 

Of the 34.325 grams of Ions In one liter of standard sea water at 0#C, 1.040 
grams remain In solution at -54°C. The 33.285 grams not remaining In solution 
are In the 63.576 grams of solid salts shown In Table I, mostly as hydrates. 

The lower surface of sea Ice remains at the freezing point of the sea water 
(-l.8°C) while the upper surface temperature Is controlled by the air temp¬ 
erature, wind, and snow cover. Temperatures In the Arctic do not get ex¬ 
tremely low and the sea Ice normally has a cover of snow; therefore, ex¬ 
tremely low sea Ice temperatures do not normally occur. Only sodium sulfate 
and sodium chloride salts seem Important In sea Ice because the calcium 
carbonate Is present only In trace quantities and MgCl2*8H20, which begins 
to precipitate at -I8°C, has deposited only small quantities at -22.9°C 
where large quantities of sodium chloride begin to precipitate. The other 
salts, such as potassium chloride, may never precipitate In Nature except 
In Isolated Instances. 

6.1.2 Current Knowledge of General Physical Properties. Weeks (8) des¬ 
cribes Ice formed, while there was still wave motion, In the top sheet as 
small crystals with vertical crystallographic axes except that the crystals 
have been disarranged and tilted by the wave action. The amount of wave 
action governs the degree of disarrangement. Below the Initial Ice sheet, 
the crystals grow downward and change orientation to a horizontal c-axls. 
The crystals are composed of small platelets normal to the c-axls and the 
brine and air trapped In the Ice Is distributed In the Individual Ice crystals 
between the platelets of pure Ice. During the freezing process, the plate¬ 
lets are first completely separated by layers of brine and form a skeletal 
layer of 1-2 cm thickness. As the freezing continues, Ice bridges begin 
to connect the platelets and the Ice begins to have some strength. 



Anderson and Weeks (5) have shown^that the cylinders o :^1 ne between 
the Ice platelets are either circular or elliptical In i-iorlzontal section 
and often extend vertically entirely through the Ice sheet. When sea 
Ice falls in tension or flexure, It breaks primarily along the brine cells 
parallel to the small platelets because the liquid brine reduces the ef¬ 
fective cross-sectional area of the Ice and because the brine cell geo¬ 
metry p-oduces stress concentrations. Two geometric models were developed 
by Weeks and Anderson, one with round brine channels and one with brine 
channels of constant width. The reduced cross-section and stress con¬ 
centration were Incorporated In equations for strength with the effective 
cross section reduction expressed In terms of brine volume,the ratio of 
liquid brine volume to total volume. 

Anderson and Weeks also reported that solid salts would exist at tempera¬ 
tures below the eutectic points of the various constituents, but they 
believed that the solid salts would affect strength only after sodium 
chloride began to precipitate. They limited their analysis to warm Ice 
but concluded that solid salts would act as binders rather than stress 
concentrators in very cold sea Ice because others reported that the very 
cold sea ice could have strengths higher than lake Ice. 

Assur (7> discussed and further developed a description of the properties 
of sea Ice. He developed the geometric model with brine channels with 
elliptical cross sections. This model Is the most useful that has been 
developed. Figure 6.1 is a block diagram of It showing the vertical brine 
channels. Ice platelets, and bridging Ice. The three axes ore the crystal 
axis, brine axis and zenith axis. (Assur used a growth axis pointed 
down rather than the zenith axis up.) 

Figure 6.1 Block diagram of Assur's elliptical model 



Figure 6.2 Plan view of eIMp+tcal model. 

Figure 6.2 Is a plan view of Assur's elliptical model. 

Tho goorotry of th. .IMptlc.1 "odel I» ««lly dev.loped. The rallo of 

the major to minor axis Is, 

‘ - rt/V 
The cross-sectional area of an ellipse Is, 

F * fr r. ab 
nr 2/e D 

The relative brine volume In a unit tUckness Is 

y - *rbVea0b0 

The relative brine area In the brine plane (Z-B plane) Is 

F 
. 2rb . /Voll . 

6.1 

6.2 

6.3 

6.4 

The strength In the brine plane Is 

o .o (I-F ) « o (| 
o g o ■ß 

KV 
~> 6.5 

where o Is the Ice strength of the specimen and °0 ^¿^“’Luîtï^ô 5 
hrtdalna Ice Including stress concentration effects. Equation b.b 

r.î^sSîp:T„rr^fv:rr:3^s^;r 
!:î*Â ^rÄÄÄ .n tension, 

shear, and compression. 

y Î/2 for those data .Ithoot he found^h^specl- 

sed as I longer and concluded that the sol Id salts rein- 
mens with solid sa . . eolld sodium sulfate decahydrate caused 

a^roÎÎ* I-‘««^"Strength of one-th.rd chloride 
dI hydrate caused a rapid, but smooth, Increase In strength. 



hypothesized that when failure occured In the plane of the brine channels, 
the brine channels acted as stress concentrators but that a relatively thin 
layer of solid salts was adequte reinforcement to reduce stresses In the 
pure Ice. When strength Increased rapidly with precipitation of sodium 
chloride, the failure In the brine plane probably occured first In the bridging 
Ice rather than In the reinforced brine channels. The strength of cold 
ice with large quantities of sodium chloride dlhydrate was found to be more 
than twice or perhaps even three times the strength of naturel fresh water 
Ice. Assur also commented that it is possible to assume that salt Inclusions 
increase strength by reducing crack propogatlon. 

Weeks (9) studied -.ah ice (NaCI Ice) as simplified Ice suitable for lab¬ 
oratory studies. His Iaboratory-grown Ice at the 30.5 depth (13, Fig. I) 
appears to have had crystals with the c-axls horizontal but randomly orient¬ 
ed. He found the ring tensile strength of solid salt-free Ice between 

■5° and -2I.2°C to be a linear function of v1'2 and not affected by the tempera¬ 
ture of the pure Ice platelets. For Ice containing solid sodium chloride 
(below -2l.2°C) the ring tensile strength was Independent of both the tempera¬ 
ture of the sample and fhe volume of solid salt present In the Ice. Weeks 
reasoned that if the brine pockets were filled with salt with strength equal 
to or greater than the ice matrix, the failure would occur In the matrix 
and the strength measured would be that of the Ice in the matrix. 

Weeks also found the ratio of stress concentration in salt Ice to that In 
fresh water Ice to be about 1.20, Implying that roughly the same stress 
concentration exlsfs In fresh water ice as in salt ice. The salt Ice that 
Weeks produced was fundamentally different from sea Ice because It had a 
single eutectic point of -2I.2°C. At that temperature, all of the brine 
crystallz'-s and the system goes directly from a brlne-lce system to a solid 
salt-ice system. On the basis of his studies of salt Ice, Week*reexamined 
Assur's data and hypotheses and suggested that: 

1. The strength of very cold sea Ice may approach but will not exceed 
the strength of fresh water Ice. 

2. The sodium sulfate decahydrate either does not reinforce the sea Ice 
or makes It about 20 per cent stronger. The correct alternative 
cannot be decided from the data. 

3. The crystallization of NaCI.2H20 and possibly Na2S04.l0H20 might 
reinforce the brine pockets and create one or two dlscontlnltles In 
sea ice strength at unique temperatures at which critical amounts of 
reinforcing salt have been deposited. 

Brown (10) experimented with In-place cantilever tests of sea Ice strength 
at Wales, Alaska, In 1958 and 1959 and at Thule In 1961. He concluded that 
his data did not Indicate any sudden increase In flexural strength caused 
by precipitation of sodium sulfate decahydrate. He reasoned that any Increase 
In flexural strength due to the precipitation of salts should be gradual 
since the salts are coming out of solution gradually as temperature decreases. 

Graystone and Langleben (II) experimented with ring tensile tests on sea 
ice during the winter of I960. They found from their data from specimens 
not having solid salts, when adjusted for temperature and sorted Into groups 
with small ranges of v*'2, that ring tensile strength was linear with 
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1/2 
V . They found that their data of specimens with solid sodium sulfate 
fits this same linear expression and suggests that the solid salts do not 
have a reinforcing effect, perhaps remaining in suspension rather than being 
incorporated Into the solid structure. 

The sea Ice described In this report has been classified as In Chapter 4: 

1. Fine-grained, at or near the surface, with the crystals having a 
random orientation In all directions, Chlorlnlty Is high. 

2. Medium-grained, at or near the surface, with a vertical c-axls and 
with larger graI ns. 

3. Center ice, found from at or near the surface to a depth which Is 
usually less than two feet. The c-axls Is horizontal but Is random 
In that plane. 

4. Bottom Ice, found from the lower boundary of the center Ice to the 
bottom of the Ice sheet. This type has a horizontal c-axls with the 
direction preferred. 

Pack Ice more than one year old has been found to be essentially of the 
bottom Ice type but with greally reduced salinity. 

6.2 BRINE SOLIDIFICATION 

6.2.1 Examination of the Strate of Center Ice. Most Investigators, using 
ring tensile tests, have ^ound sea tee s+reng+h to be a linear function 
of vl/2 and, except for Assur, have not reported solid salt effects. The 
analysis herein has shown that temperature has a limited effect on the rate 
function. Except to account for this dependence,the analysis will proceed 
on the basis used by others with the primary effects of temperature and 
salinity controlling brine volume and any secondary effects being Identi¬ 
fied after the brine volume function has been defined. 

The largest single grouping of data of this study consists of compression 
tests made on center Ice in early winter 1961-1962 after the testing equipment 
and techniques had been perfected but before the Ice sheet had frozen deep 
enough to supply bottom Ice. These center Ice data proved extremely useful 
In finding the rate function, so It was also Investigated to see the effects 
of brine volume on Strate, the definition of Strate being strength divided 
by the load rate function. 

Figure 6.3 contains a plot of strate versus (l-v1^2) for 148 center Ice 
specimens at a depth, of one Inch; 82 of the specimens were Ice without 
solid salts and 66 contained solid sodium sulfate. The specimens were 2.5 
Inches long, 1.4 Inches In diameter, and were tested In direct compression. 
This plate shows: 

1. The center Ice exhibits a uniform behavior making It possible to use 
It for further analysis. . 

2. The Strate for center Ice without solid salts Is linear with (l-v 'Z). 
3. Ice with solid salts Is much stronger than the Strate-brlne volume 

relationship can explain, so the eecess strength must be due to 
salt reinforcement. 



Assur (7) suspected that sodium sulfate reinforced ring tensile specimens. 
Figure 6.3 shows that sodium sulfate strongly reinforces center Ice In com¬ 
pression 

The Ice crystals of the center Ice an small (on the order of one-fou~th 
Inch In horizontal dimensions) so that a test specimen with a diameter of 
1.4 Inches contains a substantial number of crystals In each cross section. 
If the orientation of the crystals Is random enough, the center Ice can 
be a relatively homogenous material at the macro scale. Apparently this 
Is the explanation for the uniform behavior of this Ice. 

Equations 6.1 to 6.5 were developed for the study of failure In the brine 
plane. Center Ice failure must be mainly In the brine planes of the crystals 
but with some platelets edge-loaded or loaded from the flat side. It appears 
that the center Ice failure system cannot be Identified but perhaps can 
be considered analogous to failure In the brine plane. 

The least squares line on Figure 6.3 Is for the Ice without solid salts. 
Its equation Is 

o = -34.44 + 191.12 (l-v,/2) 6.8 a 

where ofl Is Strate. It can be put In the form of equation 6.5 In the 
following manner: 

o » A + B(l-vl/2) a 

o = A t B - Bvl/2 a 

V ,AtB1 '' ‘¡RB v'/2> 
The basic strength of the "bridging" Ice Is: 

o » A + B * 156.68 6.9 
o 

A geometric constant for center Ice without solid salts Is 

C. - & . 1.22 -..- «-I0 

The equation for the least squares line rewritten Is 

o « 156.68 (l-l.22vl/2) 6.11 
3 

with a standard deviation of 17.94 and correlation coefficient, R, of 0.78. 

Exhibit 6.1 Is a listing of the data used In this analysts and plotted on 
Figure 6.3. Exhibit 6.2 explains the code used In Exhibit 6.1. 

The reinforcement effect of the solid sodium sulfate makes It necessary 
to examine these salt deposits geometrically, quantitatively and qualita¬ 
tively. 



Indication of Solid Salt Reinforcement 

Center Ice, One Inch Depth 

Figure 6.3 
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Alce 
Sail 
Strate 

B-axls 
C-axls 
G-axIs 
Z-axls 
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°a 
°c 
°o 
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In brine plane. 
In the C-Z plane. 
In the center Ice. 

terms and Symbols: 

]"s2!n?7?l:,î!!e+Jerms and sYmb0^ used in this report are those used by 
Assur (7) with the necessary additional terms and symbols. V 

- Ice deposited In association with solid salts. 
- Salty Ice - the combination of solid salts and alee. 

Ice strength with the rate function removed, psl. 

- Brine axis. 
- crystal axis. 
- Assur's growth axis. 
- Zenith axis. 

- Average cross sectional area of a brine channel. 
' ^!;c+ ve ce «r*8 ,n brine plane. Relative. 
- Salty Ice (sail) area In brine plane. Relative. 
- Cross sectional area of brine and sail. Relative. 
- Sa I and brine area In the brine plane. Relative. 
- Brine area In the brine plane. Relative. 
- Geometric constant for failure 
- Geometric constant for failure 
- Geometric constant for failure 
• Relative solid salt volume. 

■ Temóératuri»Sa»r* i?+,° °f S°,,d sa,+ voluffle/sall volume. 
Temperature, C. Always measured from 0*C down regardless of 

■ Platelet spacing. 
• Brine channel spacing In the brine plane. 
■ Delta or Incremental value. 
• Minor radius of the brine channel. 
• Major radius of the brine channel. 
• Minor radius of the sail deposit. 

Major radius of the salt deposit. 
Relative brine volume. 
Relative brine and salt volume. 
Relative sail volume. 
Brine volume at zero stdength. 
Relative volume of solid salts. 

Ratio of brine pocket radii. 
Ratio of sail pocket radii. 
Measured or raw strength, psl. 
Strate, psl. P 
Calculated strength, psl. 
Basic strate of bridging Ice. psl. 
Strate reinforcement of sail. psl. 
Salt reinforcement of strate In sail. psl. 
Basic strate of Ice In the C-Z plane, psl. 

sign. 
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6.2.2 Geometric Model for Ice-Salty Ice-Brine System. The geometric models 
developed In the past (5,7) have been for Ice-brine systems. Salt rein¬ 
forcement makes It necessary to develop a more complete model that Includes 
the solid salts. Assur's phase Information, to be developed In more detail 
In the follotelng sections. Indicates that Ice Is forming at the same time 
the solid salts are precipitating. The Ice that forms In association with 
solid salts has been called alee (associated Ice). The combination of alee 
and solid s ilts has been cal ted sal I (salty Ice). 

The brine channel size, at the time the solid sodium sulfate begins to pre¬ 
cipitate, Is quite small: In the order of 0,03 mm In diameter. The Ice 
obviously forms on the sides of the bn.._ w^annei and the apparent 
salt reinforcement Indicates that the solid salts must also be deposited 
there. The exact structure and composition of sail Is unknown. 

The elliptical model shown In Figures 6.1 and u.2 serves as the basis for 
further model development. Figure 6.4 shows a plan view of the model with 
sail deposited on the Inner walls of the brine channels. 

Sali/ 

1 

-<§22^ 
ra H- b0 -» 

__) 

Figure 6.4. Plan view of sea Ice model with deposited solid salts. 

The radii of +he brine channels are still ra and r^. Two new radii, r- 
and rd are defined as the outer limits of the sail and correspond to the 
boundaries of the brine channels at -8.2*C, when sail begins to precipi¬ 

tate. 

Defining 

6.12 

— 
> , • V . V 
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The cross-sectional area of sail and brine In one brine channel, 

, 2 
"rd 

Fd ■ Vd = —¡ 

The relative volume of sail and brine, 

V» ' 

In the brine plane the total area of brine and sail Is 

I At,a _ 

F = e b. 

6.13 

6.14 

6.15 

Thus the area of sail In the brine plane Is 

F « F -F., 
c eg - [f7. - &■] 

If e J “ c,eq. 6.16 becomes 

/4a0e r r~ 
F= ' J^r L ^ fv.] 

6.16 

6.17 

The sail Is considered to have two strength functions. The first Is the 
strength of the Ice and Is defined by equation 6.5. The second strength 
function to be superimposed on the first Is due to salt reinforcement. 

ir* ■ ft 6.18 

where a Is the salt reinforcement for the specimen and os Is the reinforce¬ 
ment stFength of the sail. This Is a strate function describing sea Ice 
composed of brine, sail and pure water Ice. 

6.19 

If the brine channel shape remains constant, o becomes 
*^a e 

■ “o [' - /7] * °S [/557 [ft ' 6’20 
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Figure 6.5 shows the strength relationship as compared to brine volume. 
The strength of the Ice Increases with the brine .olume function to a tempera¬ 
ture of 8.2*C. At that temperature the solid salts begin to precipitate 
and reinforce the Ice; then the strength follows the steeper curved line 
which Is the sum of les strength and salt reinforcement. 

O 

Figure 6.5. Diagram of Ice strength and superimposed salt reinforcement. 

Defining a geometric factor for ellipses 

6.21 

and a sail area function 

6.22 

equation 20 becomes 

6.23 

If there Is no solid salt, S Is zero and equation 6.23 becomes equation 
6.5. G„ the geometric factor, contains three variables, a0, b0 and e. If 
any of these change, G changes and the strength should change. Differentia 
ting equation 6.23, 

6.24 

It has been reported (13,14) that an Increase In platelet thickness reduces 
the strength of the Ice. Equation 6.24 shows that this would be true for 
an Ice-brine system but If sail Is present an additional effect occurs which 
Is opposite In sign. The net result depends on several factors. 

4 



The strength functions that have been derived are based on the concept of 
failure In the brine plane. Sea Ice may also fall In other planes. Figure 
6.6 shows orientation of forces on a block of Ice. 

75 

Figure 6.6. Orientation of compressive forces on sea Ice. 

Tensile forces are shown but compressive forces could be easily shown by 
reversing the directions of the force vectors. In general, the Ice falls 
across the platelets by crushing, shear,or tension. Ice with 90-45 orienta 
tlon falls In shear along the brine plane and 90-00 Ice In tension tends 
to fall by tensile separation of the bridging Ice In the brine plane. The 
c-z plane Is geometrically representative of cross-platelet failure planes. 

The equations for strength In the c-z plane can be developed In a manner 
similar to that used for brine plane failure. For a brlne-lce system 

6.25 
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where o is the transverse strength of the actual ice in the plane of failure. 
For a brine-sal I-1 ce system 

-/514 (Æ ft 6.26 

If £| equals t this becomes 

0 “ a ”t [' na c 
o r^] * ». [/5 ' ^)]6>27 

If a new geometric factor is defined for failure in the c-z plane 

c • 
a V "a e 

Equation 6.27 becomes 

o * o. ( I - Ga /v) + o G S 
at a sa 

If equation 6.29 Is differentiated with respect to Gî 

doa - o+ /7 + So. 

6.28 

6.29 

6.30 

This differential is similar in form to equation 6.24. However, If G and 
G, are examined, it is seen that O 

„ 4 I 

G’- E, * 

so that changing one of the parameters, such as the platelet thickness, 
a0, Increases one geometric factor while reducing the other and Increases 
one strength while reducing the other. 

Equations 6.25 - 6.30 for cross-platelet failure may be valid in tension 
and shear. They can not be used universally In compression because the 
Ice platelet when loaded on their edges, exhibit column fallure of the 
platelets at high brine volume values as was seen In failed specimens. 

The equations developed for the strength of salt-reinforced stningth 
could be extended to Include a second form of sail (such as sod,w; 
sail) by adding another element similar to the one for sodium sulfate sail. 

6.2.3 Sea Ice Phases and Strate of Center Ice. A study of the various 
aspects of sea Ice phases was made using AssuT^ phase and br«ne volume 
results (7) as source Information while at the same time an effort was made 
to relate the phase Information to the center ice strength. The stu^y was 
Intended to be as complete as possible, and the final values 



desired were the relative volumes of the various components of sea tee and 
the relationships between these components. Calculations were made for 
two degree temperature Increments from zero to -54#C. 

Assur's phase Information was considered accurate to the second phase and 
the third phase was carried as a computational convenience. Three signifi¬ 
cant numbers were used for brine volume calculations. The values generated 
In this study are estimated to have accuracy of two phases for standard 
sea lee and three or four for sea Ice of 1 o/oo salinity. An average sea 
Ice density of 0.926 gm/cc was used although density varies somewhat with 
temperature and salinity (3). Molecular weights and most specific gravities 
were obtained from the Handbook of Chemistry and Physics, 40th Edition, 
but the effect of temperature on the specific gravities of the various salts 
Is unknown and was not considered. 

Assur, In constructing his table, calculated brine volume for sea Ice with 
a salinity of I o/oo so that the brine volume for Ice of any salinity could 
be obtained by multiplying the table value by the salinity. This procedure 
was followed for the various relative volumes. 

After the phase information was developed, curves were fitted to the various 
Important relationships deom an expression of the form: 

Y - A + 0 <X)N 6.31 

by solving first for the best-fitting N and then solving by least squares 
for A and B. 

6.2.4 Quantitative Aspects of Salt Deposits. While values have been 
generatedln the phase studies to -54BC,the data ranges from -I* to -2I#C 
and this study Is primarily concerned with that temperature range. All 
temperatures used are positive in sign while measuring temperatures below 
0*C. Table 6.2 shows the Important quantitative Information obtained from 
the source data and developed In the phase studies for ice of I o/oo sal¬ 
inity to a temperature of -22°C. 
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Table 6.2 

QuantItatIve Data for I o/oo Salinity Sea Ice. 

Temp Ions 
•r 
_Tin 

0 
-2 
-4 
-6 
-8 
-10 
-12 
-14 
-16 
-18 
-20 
-22 

.000 

.001 

.001 

.002 

.002 

.050 

.075 

.083 

.090 

.095 

.099 

.102 

V 

cc/l 

I000.0C 
24.00 
12.40 
8.60 
6.67 
5.35 
4.82 
4.33 
3.95 
3.65 
3.38 
3.14 

s 
cc/l 

.000 

.000 

.000 

.001 

.001 

.075 

.112 

.127 

.137 

.145 

.151 

.158 

4 vs 
cc/l 

.000 

.000 

.000 

.000 

.000 

.074 

.036 

.015 

.010 

.007 

.006 

.006 

Alee 

cc/l 

0.000 
0.000 
0.000 
0.000 
0.000 
1.037 
1.773 
2.290 
2.687 
3.018 
3.312 
3.566 

¿Alce 

cc/l 

0.000 
0.000 
0.000 
0.000 
0.000 
1.037 
.735 
.517 
.396 
.331 
.294 
.254 

^all A Sail 

cc/l cc/l 

0.000 
0.000 
0.000 
0.000 
0.000 
1. 113 
1.885 
2.418 
2.825 
3.163 
3.464 
3.724 

0.000 
0.000 
0.000 
0.000 
0.000 
l.lll 

.771 

.532 

.406 

.338 

.300 

.260 

.0000 

.0000 

.0000 

.0000 

.0000 

.0071 

.0124 

.0163 

.0194 

.0221 

.0245 

.0268 

The curves that have been fitted to the cumulative values In Table 6.2 and 

their standard errors are: 

Curve 

Salt used « 0.926 - salt shown » 0.109 - 17.98/T 
2.48 

V = 1.03 + 45.80/T 

vs » 0.168 - 26.53/T 
2.46 

Alee - 6.55 - 32.28/T 
.767 

Sail * 6.60 - 35.26/T 
TP I 

S - 0.082 - O.IBOA* 

.808 

6.32 

6.33 

6.34 

6.35 

6.36 

6.37 

The units In the equations are Identical with those In Table 6.2. The brine 
volume data used for curve fitting ranged from -2* to -22 0. All other 
curves are for the range from -10* to -22°C and can probably be extrapolated 
to -8.2° and -22.9*. Ions used, v, vs, alee, and sail for any salinity 
can be calculated by multiplying by the salinity In o/oo. Values for S 
for any salinity can be calculated by multiplying the table value by the 

square root of the salinity In o/oo. 

Fleures 6.7 through 6.12 show curves of the different quantitative funÇ" 
ti¿ns versus temperature with both cumulative and Incremental values plotted 
on the same graph. All cumulative curves, except brine volume, show that 
the Incremental rate decreases with the lower temperatures. The Incrementa 
values have a minor abreatlon at -12° because the Incremental value used 
for -10* Is for the range from -8.2° to -10° rather than -2.0 C. 
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Sail area function of sice confer ice. ar, the salt reinforcement for the 
center Ice being examined, can be determined by using the following relation¬ 
ship derived from equation 6.23: 

6.38 

<Jr was calculated for each specimen with solid sal+s and was then plotted 
against S, the sail area function In the brine plane. In Figure 6.13. This 
figure shows: 

1. or Increases with Increasing S, and 
2. This reinforcement, which must pass through the origin, is not 

I Inear with S. 

1/2 
Figure 6.13 shows the Strate of the center Ice to be linear with (l-v ) 
If no solid salts are present. S Is a similar area function, and the salt 
reinforcement should logically b® linear with It. The lack of linearity 
Indicates that there must be one or more additional sail functions affecting 
salt reinforcement. The factors which may be Involved are: 

1. Change In shape of the brine channels. 
2. Change In the proportion of salts In the sail (guallty changes). 
3. Change In failure mode or location. 

6.2.5 Effect of Brine Channel Shape on Salt Reinforcement. It hes been 
reported (5) that as the brtne channels become colder and sma11er -they tend 
to become rounder. It the brine channel shape changes, the true egjatlon 
for <>r Is 

6.40 

where Gd Is the geometric factor, G, but excluding the shape factor, e. 

Figure 6.13 shows that the change In shape between -Io and -5°C cannot be 
extreme or the linearity between strate and (l-vl'2) would be affected. 
Some change In shape can be accepted as negligible because changes In the 
square root of c are small; thus Strate would not be significantly sensi¬ 
tive to changes In shape. 

If the brine channels do change from ellipses to circles, the change would 
probably be fairly uniform with decreasing brine volume. Table 6.3 shows 
the relative brine volume of 8 o/oo Ice at various temperatures. 

Table 6.3 

Relative Brine Volume of 8 o/oo Ice at Various Temperatures 

Temperature, *C v 

-2. 
-5. 
-8.2 

-10. 
-15. 

.402 

.192 

.082 

.052 

.044 

.033 
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Most of the brine volume chanqe occurs at warm temperatures, and the change 

between -10° and -21° Is so small that any gross change In brine channel 

shape between the two temperatures Is highly Improbable. The brine channels 
probably do change shape as the brine volume becomes small but this alone 
cannot explain the curvilinear relationship between or and 5. 

* .2.6 Qualitative Aspects of Sail. The two gualltatlve aspects of sail 
are: 

1. The salt or salts contained in the sail, and 

2. The quality or relative amounts of salt at any radius within an 

annular ring of sal I. 

The salts precipitated in sea Ice were Identified by the freezing of sea 
water in a closed system with subsequent examination the salts which pre¬ 
cipitated in the bottom of the container (4). It has not been conclusively 

decided that the same salts prec;inside the brine channels nor 
that they are incorporated in the sail. 

The quality or amount of salts Ir, the sail can be measured in several 
ways: 

1. Weight of salts/weight of sail. 

2. Volume of salts/volume of sail. 
5. Moles of Ions lost from the brine/moles of water lost from the 

brlne. 

The volume ratio appears best because the model employs volumes, and salt 
reinforcement is apparently a physical phenomenon which depends on volumes. 

This approach allows analysis of effective strengths over effective cross 
sectional areas of the failure plane. Specific weights for the salts 

have been used In these phase studies with the assumptions that any thermal 
volume changes are small and that any error In specific weight Is constant. 

Table 6.4 shows some of the qualitative aspects of sodium sulfate sail. 
Q, the quality function, Is the ratio of salt volume to sail volume. 

Table 6.4 

Qualitative Aspects of Sodium Sulfate Deposits. 

Temp Cum. Q AQ ASalts/H^O 
( mo 1 es ) 

Sa 11/Br I ne 
(volumes) 

-8° 

-10 
-12 
-14 

-16 

-18 
-20 
-22 

.000 

.068 

.059 

.052 

.048 

.045 

.043 

.042 

.000 

.066 

.046 

.029 

.025 

.021 

.021 

.024 

.0000 

.0053 

.0042 

.0027 

.0022 

.0019 

.0021 

.0024 

0.000 
0.201 
0.391 
0.558 

0.715 

0.866 
1.024 

1.186 
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Curve S. E 

Q = 0.034 + 2.707/T1-90 

Q = 0.145 - 0.237 S*229 

A moles Salts/I^O = 0.00176 + 30.60/T^’^ 

Sal I/Brine * -0.892 + 0.174 T*00 

00043 

00075 

00032 

0074 

6.40 

6.41 

6.42 

6.43 

Table 6.6 shows the ratio of moles of salts to H2O to be very small; In 
the order of 0.2 to 0.5 per cent. Q, the ratio, salt volume/sal I volume, 
Is In the order of five per cent. Furthermore, 0 begins at 0.084 (extra¬ 
polating equation 6.41 to a temperature of -8.2*0 when sodium sulfate 
precipitation begins and then continuously decrease with lowering tempera¬ 
ture. The Incremental values of 0 show a minimum around -19* and a moderate 
Increase at lower temperatures due to the precipitation of a small quantity 

of MgCl2.8H20. 

Equation 6.42, the relationship between Q and S, shows that quality drops 
continuously with Increasing S for constant salinity. This Is import¬ 
ant to consider In evaluating the sketched, non-lInear curve In Figure 

6.13. 

Figure 6.14 Indicates Q as a function of temperature, Figure 6.15 Indicates 
the relationship between Q and S for I 0/00 sea Ice, and Figure 6.16 Indicates 
the molecular ratio of salts to water. Table 6.4 and Figure 6.17 Indicate 
the ratio of sail volume to brine volume. 

The sail quality factor meets the requirement of a parameter necessary 
to explain the curvilinear relationship between or and S In Figure 6.13. 
If the solid salt reinforces the sail. It Is reasonable to expect some 
direct relationship between the amount of salt and the amount of reinforc¬ 
ement. The sail quality for sodium sulfate sail begins at 0.084 and drops 
fairly rapidly to a value of about 0.021. This loss In quality may explain 
the declining Incremental salt reinforcement with decreasing temperature. 

6.2.7 A Combined Sail Function. If sail reinforcement depends on both 
S (the sail geometric tunc+lonTand 0 (the sail quality function) a com¬ 
bined sail function must be used. The simplest form Is found by expressing 

s In terms of 0* 

6.44 

i' Is a constant, e Is a fitting exponent, and 0 Is the cumulative quality 
function. The equation for salt reinforcement Is 

or « GSos » GSKQ® 6.45 

Since Of Is determined from experimental data and G and S are either known 
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or can be calculated, the equation can be altered to 

or 
S? KQ® 

6.46 

+o«++hería+a under1s+udy* 0 and °r/GS were calculated for each experimental 
test. The mean values obtained for -10° and -21° were 

Terr£ 

-10. 
-21. 

Q 

o.o 
0.0680 
0.0423 

qr/GS 

0.0 
1200. 
650 

6.47 

The equation fitted to these points Is 

os * 39,400 Q1*3. 

The salt reinforcement function then becomes 

°r» 59,400 OSO1'5, 6-48 

and the overall fitting equation for the data being examined Is 

o * Rater[l56.68(l-|.22vt* ) + 39,400 (1.22) S Q1,3} 6.49 

Figure 6.18 shows calculated strength versus measured strength using equation 
6.49. The least squares line has tfte equation a m «wn 

oc « 22.69 + .98 o 

!,!+?nd?rd d®v,a+,on of 73.18 and correlation coefficient of 0.973. 
This fit Is highly satisfactory although It might be possible to rework 
the constants and find a slightly better fit. Further refinement Is not 
Justified because the overall function Is as precise as the data. 

Equation 6.23 using the combined sail function for salt reinforcement Is 

.1/2, o * Rater [o^l-Gv1^2) + KGSQ1,3] 6.50 

The variables such as v, S and Q In this equation are combinations of the 
original Independent variables measured for each test specimen. Assuming, 

1. a0 Is a function of depth In a generalized growth rate expression. 
2. bo Is a constant controlled by Ice formation parameters. 
3. c Is controlled by temperature, 

the Indepenoent and their Importances can be evaluated. Table 
6.5 shows the Independent variables and the elements In equation 6.51 to 
which they contribute. If the element appears twice In the equation, a 
double score Is shown. An Indication of the range of the variable Is also 
given. 
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Plot of Calculated Strength vereus Measured Strength 

Figure 6.18 
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Table 6.5 

Variables Used In the General 

Rate G V S Q 

Rate X 
Depth X XX 

Temperature x xx x x x 
Salinity x x 

Temperature Is seen to be Involved in 
In three, salinity In two and rate In 
est and that of salinity the smallest, 
these variables rank In the order: 

Strength Equation. 

Total Range 

1 Great 
3 Great 
6 Medium 
2 SmalI 

all elements In equation 6.51, depth 
one. The range In rate Is the great- 

In order of descending Importance, 

Rate 
Temperature 
Depth 
Salinity 

Some concept of the value for os, the salt reinforcement effect for sodium 
sulfate, can be obtained from equation 6.48. Table 6.6 shows values of 
os and the ratio o /oQ for the Ice under study. os represents the bulk sail 
strength at the unique temperatures shown. 

Table 6.6 

Representative Values for 
Sodium Sulfate Reinforcement 

Temp °C 2 

-8.2 0,084 (max) 
-12.0 0.059 
-22.0 0.042(mln) 

s 
TpsI ) 
1575 
980 
640 

qs/qo 

10. 
6.2 
4.1 

The salt reinforcement In the center Ice Is extremely Important as shown 
In Table 6.6 and Figure 6.3. 

The combined function for salt reinforcement developed In this section Is 
plausible and convenient. It was developed as one possible explanation 
of the data and Is based entirely on parameters which have been developed 
by the application of phase Information to the center Ice under study. However, 
Figure 6.13 defines the curve of salt reinforcement only by data at two 
points other than the origin. The continuous curve which has been assumed 
has not been proved, and the combined function for salt reinforcement pre¬ 
sented here is only a suggested function which fits the data very well and 
which Is based upon a reasonable physical model. 

■MMM* 



6.3 failure: types 

The failure type was recorded during testing as a piece of ava lable Infor¬ 
mation which may later be of value. Exhibit 6.1 lists the failure type 
for each test and Exhibit 6.2 explains their coding, borne simplifications 
Mere made In the classifications for this analysis; 

I. "Bulge" failure was considered to be plastic failure, and 
2 "Tensile" and "shear" failures were lumped together because 

* those failures initially classified as "tensile" failure 
were later found to actually be shear failures. 

Figure 6.19 Indicates that failure type Is apparently controlled by '°adlng 
rate and temperature with a change In pattern when solid salt begins to deposit. 
The solid salts have two effects; 

1. The plastic failure type ceases, and 
2. The upper limit of the failures without visible deformation abruptly 

jumps to a higher load rate. 

Loading rate, temperature, and solid salts seem *o govern the failure pattern. 
These parameters also govern strength. 

6.4 REEVALUATION OF PUBLISHED DATA 

A A . Amur’s Rina Tensile Data. Assur (7) used 327 ring tensile tests 

from various sources In an ef+5FF to define the ^ father sub- 
ire The tests are grouped Into narrow ranges of salinity and further sub 
divided Into narrow ranges of brine volume. Strength values were a:1i^Ted 
to a common temperature of -I0°C to remove any temperature efJ«c+* Group 
averages with about nine tests per group were used for strength and brine 
volume data points. He found that strength at constant temperature was 
ulTr wîth the s^ar. root of «Molt, aod tOarafora ;lth tha squara "»t 
of brine volume. Precipitation of solid salts at 
tensile strength and Assur Interpreted the data as Indicating a reia Y 
thin layer of sodium sulfate which abruptly Increased strength by one-third 
*¡th no further reinforcement effect. Solid sodium chloride also produced 
a rapid Increase In strength. 

Amur's work Is extremely Important because he was the first to report the 
înfluenc*°of «lîfslTVon ?ha strangth of lea. His .ork has ba.n to. 
basis for further study of solid salts and their effects. 

weeks (9) studied salt Ice (NaCI Ice) and found that 'e+s+re!l9+ll “8S 
linear with v'/2 and continuous. He re-evaluated Assur s data and. c^- 

rmiu -fka Ice without solid sodium chloride, showed the plot of 
slrenitS ?s Klníar wîth v'/Z. Se fitted two lines to the data, one to the 
data without solid salts and the other to that data plus that with so1 d 
sodium sulfate. He was unable to determine the correct curve but concluded 



that sodium sulfate probably did not reinforce the Ice. 

Assur's results have been reworked In this study because It Is the only 
larqe group of sea Ice tension data available with enough Information to 
e treated In the same manner as the compression center Ice data of the 
tudy. The Information available for the Individual groups Is: 

1. Number of tests In the group. 
2. Average temperature. 
3. Average salinity. 
4. Average square root of brine volume. 
5. Average strength. 

Type, orientation, rate of loading and depth are not published. 

I to 
The relationship between strength and (l-v ) for the without solid salts 
data is: 

Strength = 19.73(1-2.37v,/2) kg/cm? 6.5I 

°o from equation 6.51 is 280,6 psi. Three groups with solid sodlur sulfate 
fall below the least squares line for salt-free Ice and were discarded. 
They were also discarded by Weeks. The brine volume effect was removed 
using equation 6.39 and the salt reinforcement was found for all Ice with 
solid salts as shown In Figure 20. Figure 6.21 shows the relationship between 
°r and S, the sail area function, for the remaining sodium sulfate Ice. 
The equation for the least squares fit Is 

Ov = 0.31 + 35.97 S kg/cm2. 6>52 

The sodium sulfate reinforcement is less than that found for the center 
Ice In compression, but It Is still almost twice the basic Ice strength. 
Figure 6.22 shows the effect of both the retained sodium sulfate Ice and 
the sodium chloride ice, and the sodium chloride relnforcement Is obviously 
large. 

This analysis of Assur's data shows that the functions develoned for ana¬ 
lysis of compression data for center Ice can be used to demonstrate both 
sodium sulfate and sodium chloride reinforcement In the tensile strength 
of sea Ice. Assur's duta do not contradict the findings of analysis herein 
of compression data, uut rather they show an excellent and only available, 
picture of possible sodium chloride reinforcement. 

6.4.2 Graystone and Lang leben. Grays+one and Lang I eben (II) also report 
rIn9 tensile data which appear to show sodium sulfate reinforcement. The 
Information published Is not adequate to be reworked In the manner that 
Assur's results were reworkec, but the Inference of salt reinforcement exists. 
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6.5 CONCLUSIONS 

The main conclusions reached In this study of salt deposits are the following: 

1. Center Ice behaves in a consistent manner making it suitable 
for analysis. 

2. The strength of the center ice in compression is linear with 
(|-vl/2) bgt fbe slope of the curve changes abruptly with the 
Initial precipitation of sodium sulfate. 

3. Precipitation of solid sodium sulfate may result in strong 
reinforcement. 

4. Sodium sulfate Is precipitated in association with the formation 
of a large amount of new Ice. This combination of solid salt 
and associated Ice (called sail) Is four to ten times as strong 
as salt-free Ice. The reinforcement can be tentatively explained 
In terms of the area of sali In the failure plane and the 
relative volume of solid salts in the sail. 

5. The mechanism by which solid salts may reinforce ice is not known. 
Two possibilities are that the salt crystals destroy the 
alignment of planes of weakness or that they inhibit crack 
propogatlon. 

6. Little is known about solid salts in sea ice. This subject 
requires more study. 

7. The primary parameters affecting the strength of sea ice in 
compression are: 

A. Ice type and orientation 
B. Rate of loading 
C. Brine volume 
D. Sail volume and quality 
E. Plate thickness 
F. Brine channel shape. 

Some of these parameters can be expressed in simpler variables 
such as temperature and salinity. 

8. The strength function of sea ice is probably continuous. Dis¬ 
continuities are not evident in the data. 

9. An examination of the published data of others suggests s dium 
sulfate reinforcement and sodium chloride reinforcement is also 
apparert In Assur's results. 

F "K 
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Pattarn ui P«kiura lyp*« 
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Figure 6.19 
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Figure 6.20 

Sodium Sulfat# Salt fl#tnfnrr#«*«t • 
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Figure 6.21 
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Figure 6.22 
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Chapter 7 

GENERAL FUNCTION FOR COMPRESSIVE STRENGTH OF 
CENTER ICE AT ALL DEPTHS 

7.1 INTRODUCTION 

A general function for the compressive strength of center Ice of varying depth 
Is of the form 

Strength = f(rate) Cf(brine volume + salt reinforcement)] 

and fits the data available with a correlation coefficient greater than 
0.93. The strength of this Ice of a single type and orientation can be expres¬ 
sed in terms of four primary variables; rate, temperature, depth and salinity. 

The rate function was obtained In Chapter 5, and Its value Increases with 
rate, depth, and negative temperature. 

The brine volume-strength function Is controlled by depi'h, geometry of the 
brine channels, and brine volume. If the Ice Is very warm, strength Is 
controlled by brine volume. When the Ice Is colder, strength is controlled 
by both brine volume and depth. The equations which have been developed 
do not explain the effect of depth on the brine volume function. Several 
questions have been raised which cannot be answered by the center Ice data 
because of th»> limited range of depth within which the center Ice petro- 
fabrlc was found to occur. 

Center Ice shows salt reinforcement from solid sodium sulfate decahydrate 
at all depths, and the salt reinforcement Is proportional to the amount 
of salty Ice In the failure plane and the quality of the salty Ice. For 
some unknown reason, the salt reinforcement decreases with depth, but the 
reinforcement Is a significant portion of the strength of colder Ice. The 
strength of the salty Ice fraction Is several times the strength of Ice 
without salt. 

It Is possible to use the functions developed In this chapter to Integrate 
the compressive strength of sheets of center Ice If the Ice Is warmer than 
-22.9°C, the mode of failure Is the same as for the test speclmens,and the 
thickness, rate of loading, salinity and thermal regime are known. The strength 
of a 40-inch thick sheet varies from 6.2 to 37.9 kips per horizontal Inch 
of sheet depending on loading rate and thermal regime. The average hori¬ 
zontal compression strength through the 40-1nch thickness Is 155 to 950 
psl. 

7. 2 CENTER ICE DATA, COMPRESSION 

The center Ice compression data Is the largest single group which was obtained. 
This Ice has proved to be the best group of data for Initial analysis be¬ 
cause of the high quality of data, quite uniform Ice behavior, and because 
the bottom Ice can be considered a special case of center Ice with the crystal 
axes aligned. Results of analysis on center Ice have been shown to be good 

'"iSlittitâlHHHiSHHMi- * 



In Chapter 6, in which the strength of center Ice at a depth of I" was described. 

Table 7.1 Is an Inventory of the numbers of tests by depth and temperature 
of all center Ice tests. There were 598 tests remaining after 13 tests 
at 4 inches and -I0#C were discarded because they were abnormally weak. 

Table 7.1 

Inventory of Center Compression Tests 

DEPTH, INCHES 

Tctp,-°C 

1 

2 

5 

6 

10 

14.14.3 

20,21 

Total 

7.3 

I 

6 

4 

10 

50 73 

25 16 

7 

7 

4 

4 

1 I 

4 

14 

17 

24 

22 

18-21 25-29 32-36 

7 

6 

32 48 34 17 27 

42 62 3 

155 209 52 35 

23 

96 

II 

18 

29 

II 

6 

17 

Total 

34 

157 

81 

5 

180 

24 

130 

611 

A GENERAL STRENGTH FUNCTION FOR I INCH CENTER ICE 

An overall equation for compressive strength was developed for one Inch 

center Ice as follows: 

Strength = f(rate)Cf(brine volume + salt reinforcement)] 7.1 

Strate = * fibrine volume + salt reinforcement) 7.2 

where, 

f(rate) cent. Ice 
»Rate 

(.166 Depth*138 Temp’09) 

where 

I /2 
f(brine volume) * o (I - G v ) 

o 

Salt reinforcement = G S K 0® 

o0 * the basic strength of the Ice 
G * a geometric factor 
v = relative brine volume 
S * relative area of salty Ice In the brine plane 

K = a fitting constant . , . 
0 * quality of salty Ice * ratio of solid salts/salty Ice 

o » strength 

7.3 

7.4 

7.5 
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oa = s+rate 
or = salt reinforcement 
os = reinforcement value of the sal*'/ Ice (unit reinforcement) 
om = measured strength 
oc * calculated strength 

Fra = function of rate 
Fbv * function of brine volume 
e = a fitting exponent 

The general equation of Interest In this analysis Is 

Strate * o0 ( I - G vl/2) + G S K 0® 

0, S and v have been calculated directly from Assur’s phase Information. 
In fhe study of I" Ice. values were obtained for aQ and G while studying 
the brine volume function, and values were obtained for K and e while studying 
salt reinforcement. The objective of this chapter, assuming this general 
equation to be suitable. Is to find more general values of o , G. i< and 
e as functions of depth. 0. » ana 

7.4 THE BRINE FUNCTION, LIQUID AND SOLID 

Gañera I. In Chapter 6, a linear relationship was observed between 
the strate of center Ice and (l-vl'O In the warmer Ice before solid salt 
precipitation. All |”, 4" and 7” depth specimens have tests at -I, -2, 
and -5 C, and these three temperatures are adequate to show linearity.’ The 
deeper depth test groups do not have three temperatures In the non-sol Id 
salt temperature range, and linearity cannot be proved for theso depths 
but Is assumed to be true because of the behavior of tests from I", 4M and 
7" depths. 

Average values of strate and <l-v,/2) were calculated for each single-tempera¬ 
ture, single-depth group of tests. Table 7.2 Is a listing of these values 
and Figure 7.1 shows the values with only the main depths and temperatures 
being considered. 

Table 7.2 

Average Strate and (l-v,/2) 
(l-vl/2)/strate 

Depth 

Temp 

-r 

-2° 

-5° 

-10° 

-21* 

r 
.3792/28.4 

.5933/79.2 

.7321/106.0 

.7962/150.2 

4" 

.4167/32.1 

.6363/58.7 

.7527/72.5 

.8203/85.7 

7" 

.4338/40.4 

.5436/43.5 

.7843/49.8 

.8347/86.6 

II" 

.5049/39.8 

.7772/39.2 

.8081/90.9 

.8580/178.9 .8713/110.3 .8791/85.7 

17" 

.6664/49.4 

.7848/48.9 

.8481/52.2 

.8778/74.0 



These test qroups retain all variability not explained by the general rate 
function and Include any errors; sampling, experimental or analytical. With 
this In mind, the broad picture outlined In Figure 6.1 exhibits the fol¬ 
lowing gualltles In a general sense. 

?. 

For constant depth, the slope of the 11 ne decreases as the depth 
increases. 
The constant depth curves all appear to originate in the same general 
region where strate Is between TO and 40 and (l-v1^) Is between 
.35 and .50 
Salt reinforcement Is apparent for all depths. 
The function, d-v1'2), Increases with increasing depth for the same 
temperature,thus salinity decreases with depth. 
There Is no Indication that -ihe relationship between strate and (l-v 
is not linear In the temperature range without solid salts. 
The slope of the lines of constant temperature vary. The line for -Io 
Ice Is positive and shows strate increasing with Increasing depth 
and Increasing (l-v1/2). At colder temperatures, the slopes become 
strongly negative, thus suggesting that brine volume controls strate In 
warm ice but that depth controls at colder temperatures. 

) 

Figure 7.2 shows strate versus depth for the -2°, -5°, -10° and -21° Ice. 
The -2° and -5° lines show a curvilinear relationship between strate and 
depth with the 17 Inch Ice apparently being abnormally strong. The -10® 
line shows a strate-depth relationship apparently to exist but It Is not 
simple and smooth, and the 17 Inch Ice appears to be abnormally weak and 
does not show salt reinforcement at -10° as It does at other depths. The 
-21° line Is smooth wlti the 17" Ice again showing less brine reinforce¬ 
ment than might be expected. 

A set of fitting functions can oe determined for the non-solid salt (sail 
free) Ice temperature range. Some Idealization will be required because 
of anomalous data, but the final results will show this to be reasonable. 

Anchor points; brine volume versus depth. -I°C: Figure 7.3 shows average 
s+rate versus average d-v1'2) for the Ice without salt reinforcement. These 
values Indicate that It Is possible to describe the family of lines by first 
defining an anchor point at a temperature of -Io In terms of brine volume 
and strate at -I® and then describing the slope of the line In terms of 
depth. 

The first need Is to determine a salinity function In terms of depth. Table 
7.3 shows the average salinities for the data at each depth for the center 
Ice. 
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Table 7.3 

Average Salinity at Different Depths 

Depth Average Salinity 
o/oo 

I" 

4" 

7" 
11" 

17" 

7.23 
5.80 
5.40 
5.94 
4.59 

The salinity, except for the II" depth, fits a line: 

Salinity = 7.25 - 0.95 In(Depth) 7.6 

Analysis In Chapter 6 Indicated a brine-volume function for sea Ice with 
a salinity of 1 o/oo. 

Brine Volume = 1.03 + 45.80A 7.7 

Brine volume can be found for any salinity by multiplying the results of 
equation 7.7 by.tbe salinity In o/oo. Table 7.4 shows the va,ues ?! *¡r’n® 
volume and (l-v for various depths based on salinity from equation 7.6 

for -l*C. 

Table 7.4 

I /2 o 
Idealized Brine Volume and (l-v ), -I C. 

Depth Brine Volume, v l-v 
/2 

I" 
2 
3 
4 
6 
9 

13 
19 
28 
42 

.339 

.308 

.290 

.278 

.260 

.241 

.226 

.209 

.191 

.173 

.4173 

.4444 

.4608 

.4728 

.4902 

.5083 
,5252 
.5433 
.5626 
.58:1 

This depth - (l-v*^) relationship can be fitted to the following 
equation: 

(|-vl/2)_t. = .177 + .243 Depth-158 

The equation of the least squares line for strate Is 

|0 = -1.75 + 84.9 (l-v,/2). 

7.8 

strate 7.9 
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With a least squares line forced throuqh the orlqln, the equation becomes 

Strate _(o ® Kl (l-v* 7.10 

Uslnq equation 7.10, an anchor point for each constant temperature curve 
can be based on the -Io curve and defined In terms of depth. 

X0 = 0.177 + 0.?<H Depth0,138 7.11 

V0 = 81 X0 7.12 

7.4.2 Slope of Brine Volume Function. A least squares line was fitted 
between the anchor point for a particular depth and the -2° and -5° data 
for that depth. The slope of this least squares line represents the brine 
volume function for that depth based on the anchor point. Table 7.5 shows 
the various depths, number of observations, anchor points, and sloe of 
the least squares line through the anchor points. 

Table 7.5 

Anchor Points and Least Squares Slopes 

Depth Obs X Y SI ope 
o o 

4 
7 

I I 
17 
52 
56 

81 
09 
15 
¡8 
46 

8 
10 

.42 54.0 242.7 

.47 58.0 124.3 

.50 40.5 27.9 

.52 42.1 -11.0 

.54 45.7 27.5 

.59 47.8 9.9 

.60 48.6 14.9 

Figure 7.6 shows slope versus depth. A regression, analysis weighted by 
number of observations, between slope and depth yielded equation 7.13. 

Slope = -61. + 309.4/Depth *^3 7.13 

Table 7.6 shows the measured slopes, the calculated slopes, and the differ¬ 
ences . 

Table 7.6 

Slope of Brine Volume Functions (units = I/Inch) 

Depth Measured Slope 

I" 242.7 
4 124.3 
7 27.9 

II -II.0 
17 27.5 
32 9.9 
36 14.9 

Fitted Slope Difference 

248.3 -7.6 
I06.C 17.7 
70.1 -42.2 
45.7 -56.7 
27.4 .1 
4.5 4.4 
2.1 12.8 

I 

i 
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The 7 and II Inch data have the poorest fit but both are for small numbers 
of data, the general fit seems good. 

cor any calculated strength, an eguatlon can be written as follows: 

Y - Yo * M (X - Xo), 7.14 

where M Is the slope of the line and (X0, Y0) Is the anchor point. This 
equation can also be written In the form: 

Y=Y -MX +MX 7.15 oo • ' 

which Is of the form; 

Y = A + BX 
where X Is (l-vl/2) 

A r Y - MX 
0 0 

It was shown In Chapter 6 that 

o (!-Gv,/2) 
o 

where a0 = A + B 
G * B/(AtB) 

In the existing situation 

a *AtMs-Y - o o 

G * M/o 

MX + M 
o 

Brine volume function = a (l-Gv 
o 

1/2, 

where Xo * 0.177 + 0.243 Depth 0.138 

Y0 = 81 X0 

M « -61 + 309.4/Depth 
0.443 

7.16 

7.17 

7.18 

7.4.3 Salt Reinforcement. Chapter 5 showed the effect of salt reinforce¬ 
ment on I" center fee and the reinforcement Is described by equation 7.19. 

where 
u * G S K Q , 7.19 

G Is the geometric factor determined In the brine function study. 
S Is the salty Ice (sail) area In the brine plane. 
K Is a fitting coefficient. 
Q Is the quality of salty Ice (sail), 
e Is a fitting exponent. 
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Flquro 7.1 shows solid salt reinforcement to be found In all center ice 
studies; therefore a qeneral approach may be followed. 

o = o - (liquid brine volume function) 7.20 
r a 

ar was calculated for each test with solid salts and average values of or 
for each depth and temperature are shown In Table 7.7. S, the sail area 
function. Is also shown In the table. 

Table 7.7 

Average Values of Salt Reinforcement and S: a /5 
Depth 

Temp °C I 4 7 II 17 

-10 9,?V.020‘5 10.3/.017? 23.0/.0157 35.7/.0184 0.25/.0145 
-21 36.1/.0638 27.8/.0578 18.8/.0543 21.3/.0548 

Of the elements in equation 7.19, or, G, S, and Q are either measured or 
defined models. The unknowns are K and e. A new strength function Is defined 
and used to describe additional geometric and phase Information. 

o 

The value of oq for each test was calculated, and the average values with 
the standard deviation for each depth and temperature are shown In Table 
7.8 accompanied by the value of 0 for that temperature. 

Table 7.8 

Average Values of o 
q 

and Standard Deviation; o /S.D. 
Depth q 

Temp °C I" 4” 7„ i r |7" 

-10 848/410 524/583 2145/1842 2700/881 64/2382 
-21 431/203 424/218 374/311 793/752 

0 

.0680 

.0423 

Figure 7.5 shows On versus 0 for the various depths. It Is obvious that 
no precise salt reinforcement function Is possible. The scatter Inherent 
In the rate and brine volume functions have been carried Into the salt rein 
forcement function. In the analysis of the center I" Ice, It was found 
that e, the exponent of 0, was about 1.3 for the best fit. In this analy¬ 
sis It appears that a value of e of 1.0 will be satisfactory. The remain¬ 
ing unknown Is K, with equation 7.21 becoming 

o * K 0 
q 

The best fitting value of K for each depth was determined by 

7.22 
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Table 7.9 

Depth 

I" 
4" 
7" 
II" 
17" 
18-21" 
25-29" 

Values of K for Each Depth 

Number of K 
Observations 

Standard Deviation 

63 
97 
32 
17 
50 
29 
17 

11,595 
8,547 

30,675 
39,712 
5,352 
6,475 

44,400 

302 
390 

1777 
881 

1862 
682 

2345 

r, Tá chow* K as a depth function with the number of observations for 

Sre !i' '°r ^""sèrl es°ofS.e' gh+ed^ïîneap r:gresslons9.ere »ad. o. the D.P«, 
5 values with the velghtlng factor being the nunter of observations. 

Table 7.10 

Relationships of K and Depth 

Y A B R 
Regression Data used 
No 

Number of 
Observations 

mi 
1112 
1113 
1114 

Ail 305 14,513 
Less 25-29 288 12,748 
Less 25-29, II 271 11,057 
Less 25-29,11,7 239 8,430 

10,926 
14,265 
13,518 
10,624 

401 
-193 
-321 
-283 

.258 
-.128 
-.288 
..896 

»•r lÄirans-J r. ää w 
K * 10624 - 283(Depth) 

7.24 

S «Sr1' 
ready for testing and evaluation. 

7.5 TESTING, ADJUSTING, AND EVALUATING THE COMPLETE STRENGTH FUNCTION 

Th. general expression for the compressive strength of enter Ice Is 

Strength » Rat.r Ca0<l-G vl/2l t G S K 0] 1-7i 

,1th the fcllowing valu« for the Individual components of equation 7.25. 

0.138 0.09 
r « 0.166 Depth Temp 
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o=Y-MX + M 
O o o 

0.138 
X = 0.177 + 0.243 Depth 

o 
.443 

M =-61+ 309.4/Depth 

G * m/o0 
381 

S * <SV+BV)I/2 - (BV)I/2 * Sall/2(.082 - .I80A* ) 

V = Sal (1.03 + 45.8A) 

Sal = 7.25 - .95 In(Depth) 

K = 10600 - 280 Depth 

1.90 
0 * .034 + 2.707/T 

Strength was calculated for each Individual test using equation 7.25. Those 
values were compared with the measured value and two regressions were made, 
each on the calculated strength In terms of the measured strength. The 
first by a general least squares fit and the second with a least squares 
fit forced through the origin. These results are shown In Exhibit 7.1 and 

In Table 7.11. 

Table 7.11 

Comparative Statistical Information, K » f(Depth) 

Depth 
- Least Squares Line 

Number of A B 
Observations 

Line Through Origin 
Stand. R Slope Stand. 
Dev. Dev. 

4 
7 

II 
17 
18-21 
25-29 
32-36 
All 

155 35 .98 
196 10 1.00 
52 75 .72 
35 142 .52 
96 84 .74 
29 67 .79 
17 51 .67 
18 74 .61 

598 33 .92 

91.7 .958 
69.1 .965 
94.4 .861 
91.6 .822 
92.4 .892 
58.8 .888 
42.1 .9IC 
22.5 .865 
92.4 .934 

1.041 93.8 
I.023 96.3 

.872 102.1 

.787 120.7 

.908 103.3 

.952 63.8 

.813 46.4 

.976 33.3 

.984 94.2 

The Information shown In Table 7.11 Indicates the general expression fits 
well. The equation was adjusted by changing K to a constant value of 10,000 
and Ignoring the depth effect. 
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Table 7.12 

Plotback Statistical Information, K = 10,000 

Depth 
- Least Squares Line - - 

Number of AB 
Observations 

Stand. 
Dev. 

Line Through Origin 
R Slope Stand. 

Dev. 

I" 155 
4" 196 
7" 52 

11" 35 
17” 96 
18-21" 29 
25-29" 17 
32-36" 18 
All 598 

36 .98 
7 1.02 

73 .74 
137 .55 
76 .80 
65 .86 
54 .70 
74 .61 
33 .93 

91.0 .958 
70.1 .965 
97.2 .861 
89.7 .841 
96.9 .897 
58.4 .905 
Î0.9 .919 
22.5 .865 
90.9 .937 

1.035 93.2 
I.034 70.2 
.889 104.3 
.809 117.8 
.951 105.4 

1.022 63.1 
.842 45.8 
.976 33.3 
.997 92.7 

The slope of the single curve from the origin through all of the data Is 
very close to 1.00. The correlation coefficient for this line is .934 which 
is satisfactory. 

Exhibit 7.2 shows the value of the brine volume-strength func+lon In tabular 
form for each degree from -l°C to -22°C, and for 7 depths. Exhibit 7.3 
shows the value of d-v*'^) for the same temperatures and depth. Figure 
7.7 shows the brine volume-strength function versus (l-v'/2) for different 
depths and Is the model derived trom the d^ta shown In Figures 7.1 and 7.3. 

The salt reinforcement for constant temperatures and depth groups Is shown 
In Exhibit 7.4, and rlgure 7.8 shows salt reinforcement as a function of 
depth for three temperatures and Figure 7.9 shows salt reinforcement versus 
temperature. 

Strate, the sum of the brine volume strength function and the salt rein¬ 
forcement, Is shown for the same depths and temperatures In Exhibit 7.5, 
and Figure 7,10 shows strate versus temperature for constant depths. The 
brine volume strength function and the salt reinforcement are apparent In 
this figure, and the reduction of both components with Increasing depth 
Is also apparent. 

7.6 INTEGRATED COMPRESSIVE STRENGTH OF AN ICE SHEET, CENTER ICE, 
HORIZONTAL LOADING. 

The practical problem of a moving Ice sheet Impinging on an obstacle such 
as a piling Is one of timely concern. It Is known that the mode of failure 
In such a circumstance can be direct compression; therefore, the net strength 
through the sheet thickness c&n be Integrated from the Information developed 
for center Ice. A natural Ice sheet normally exists with a roughly linear 
temperature gradient; about -28C throughout during summer melt and w:th 
upper surface temperature about -20°C curing cold winter periods. 



All the ppraneters of strength thus far studied,load rate, salinity brine 
volume and brine reinforcement, vary both with temperature and depth. The 
limitations of integrating the sheet strength with the Information thus 

far developed are as follows. 

1. The entire sheet need be composed of center ice, 
2. The Ice may not be colder than -2?.9*C which Is the Initial 

precipitation temoerature of sodium chloride dI hydrate, and 

has not been studied, 
3. The mode of failure must be the same as for the specimens tested, and 

4. The accuracy of the model. 

With these limitations In mind, three example integrations are performed 
for an Ice sheet 40 Inches thick as follows: 

1. The temperature Is held constant at -?°C thus reflecting a summer con- 
dl+lon. (Warm regime) 

2. A linear temperature gradient Is established with -??°C at the upper 
surface and -2°C at the lower surface thus reflecting a cold period. 

(Medium regime) 
3. A linear temperiture gradient Is established with -22°C at the upper 

surface and -I2°C at the lower surface simulating the center ice 
upper layer of an 80 Inch thick Ice sneet during a cold winter 

period. (Cold regime) 
4. load rates of 100, 300, 1000, and 5000 psl/mln are used with each 

temperature profile yielding 12 Integrations. 
5. The Integration Is performed by finite summation of one Inch 

Increments. 

Exhibit 7.6 shows the temperatures for the three thermal regimes at the 
top of each Increment, Exhibit 7.7 shows the values of rate exponent for 
each Inch for each thermal regime. Exhibits 7.8, 7.9 and 7.10 show the rate 
functions, (Rate) r , for the warm, medium, and cold thermal regimes at 
the four different loading rates. The rate function Increases with Increas¬ 
ing temperature, increasing depth, and increasing rate, and it ranges In 
value from about 2 to about 19. This Is a multiplying function and shows 
the rate function to be highly Important. 

Exhibit 7.11 Indicates the general brine volume functions, X0, Y0, B(or M), 
o0, G, and salinity at various depths, and Exhibit 7.12 shows the brine 
volume-strength functions (In psl) for the three thermal regimes at each 
Inch of depth. The latter Is sensitive to both depth and temperature near 
the surface but approaches a constant value which Is Independent of depth 

or ‘-emperature at deeper depths. 

The salt reinforcement values are shown In Exhibit 7.13 for the three thermal 
regimes. The difference In reinforcement between the medium and cold ice 
Is small, thus Indicating the results of the solid salt guallty function. 

Exhibit 7.14 shows strate, the brine volume strength function, and the salt 
reinforcement values. Strate decreases rapidly with depth In the upper 
levels because bo+h the brine volume strength function and the salt rein¬ 
forcement exhibit this characteristic. Tor the Ice under study, strate 
varies from about 45 to 240 depending on depth and temperature. In Exhibits 
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7.15, 7.16 and 7.17 aro shown the strengths (strate times the rate function) 
of warn, medium, and cold Ice respectively at the four different loading 
rates. Also shown are the totals or Integrated strengths and the average 
strengths. The Integrated strengths for the different rate-thermal regime 
combinations are shown In Table Strength varies from about 145 to 
1500 psl. 

Table 7.15 

Integrated Center Ice Sheet Strengths, lbs/Inch of width 
Thickness of 40” 

Rate, psl/min Warm Medium Cold 

100 
300 

1,000 
5,000 

6,400 10,500 11,400 
8,500 14,500 15,900 

11,700 20,600 23,000 
17,800 33,100 37,900 

The medium and cold Ice sheets are substantially stronger than the warm 
Ice sheets,and the cold Ice Is somewhat stronger than the medium Ice. Increas¬ 
ing rate from 100 to 5,000 psl/mlnute Increases the strength by three times. 

Figure 7.11 Indicates the strength-depth relationship tor a rate of 1,000 
psl/mlnute for the three thermal regimes. In general, the warm ice strength 
is almost constant with depth because the brine volume-strength function 
decreases with depth but the rate function Increases. The medium and cold 
Ice have appreciable strength gradients with depth due to overriding effects 
of brine volume and solid salt reinforcement. 

7.7 CONCLUSIONS 

1. The general compressive strength function has been developed 
for all horizontally loaded center Ice which inherently has 
horizontal crystal orientation but random orientation In the 
horizontal plane. The geometric variables used were based on 
bottom Ice which Is similar to center Ice but has collnearly 
oriented crsytals in the horizontal plane. Center Ice can then 
be expected to behave somewhat as bottom Ice if bottom Ice pro¬ 
perties were Integrated In orientation about the horizontal plane. 
These geometric variables have shown to fit the data very well, 
but further refinements must await detailed analysis of bottom 
Ice. 

2. Center Ice from varying depths In the ice sheet has a systematic 
pattern, thus making it possible to develop a general strength 
function with a correlation coefficient of 0.93 for 598 specimens 
with variation of temperature from -Io to -2I°C and depths from I 
to 36 Inches. 

3. The general strength function Is 

Strength = fdoad Rateîff(brine volume + solid salt reinforcement)] 
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f(Rate) 

4. The function of load rr.te Is 

(Load Raie) 
. n ,.0.138. O.O9 0.166 Depth ^‘-mp 

5. The trine volume function Is complicated. The greatest strength 
attenuation is due to liquid brine occuring with warm temoera- 
ture near the Ice sheet surface. The value of the function 
becomes much less with depth for all temperatures although It 
remains linear with strate for a particular depth. The details 
are expressed In equation 7.18. The reason for the attenuation 
of the brine volume efiect with depth is not yet clear. The 
most Intriguing speculation concerns platelet widths Increasing 
with depth and the possibility of a shift in brine plane 
failures through the bridging Ice to interior platelet Ice. 
The failure plane shift Is tentatively considered In Chapter 
9. It Is Interesting to note here that such a shift does not 
negate the solid salt reinforcement concept, but rather en¬ 
hances It for two reasons: I) the solid salt reinforced ice 
Is most probably stronger than Interior platelet ice and 2) the 
reinforced brine channels may well Inhibit crack propogatlon 
and Increase the platelet Ice’s net rupture strength. Thus, the 
strength In the brine plane may exceed the strength in the 
platelet plane, and further, the strength In the platelet plane 

• may be enhanced because cf Inhibition of crack propagation 
from platelet to platelet. Certain other speculations can be 
made about variability of brine channel shape, brine plane 
contaminates between channels, stress concentration, crystal 
lattice dislocations, and surface energy, but no clear evidence 
can be discerned. 

6. All center Ice Indicates strong reinforcement due to precipitated 
sodium sulfate decahydrate. The reinforcement for a single depth 
Is proportional to the salty quantity but the effect decreases 
with depth. This reinforcement Is a significant factor In the 
strength of colder Ice thus Implying that salty Ice is several 
times stronger than salt-free ice. Although Intriguing, no 
definitive data are yet avatlalbe for describing the mechanism 
of reinforcement. 

7. The six primary variables which govern strength are Ice type, 
orientation, load rate, temperature, depth and salinity. 

8. The strength functions developed In this chapter are limited 
to Ice warmer than -22.9*C and having direct compression failure. 

9. The equations for center Ice strength allow Integration through 
a thickness up to 40 Inches. Reasonable average strengths range 
between 155 to 955 pounds per square Inch for reasonable field 
conditions and for failure modes In direct compression. 
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Chapter 8 

STRENGTH FUNCTIONS, BOTTOM ICE 

8.1 INTRODUCTION 

General load rate functions were developed In Chapter 5 for each Ice petro- 
fabrlc type and orlentütlon. The development of this chapter Is the determina¬ 
tion of functions for brine volume and solid salt reinforcement for bottom 
Ice by methods described In Chapters 6 and 7. The amount of data collected 
was very large; therefore, the orientation effect was closely studied with 
the data selected from a single depth and load rate. I 
8.2 AVERAGE STRENGTH 

Tensile and compressive strengths are affected by the rate of loading, thus 
standard rates of loading were established and a calculation was made to 
determine the most probable strength at that rate for each orientation. 
The standard rates which were selected are 200 psl/mln for tension and 460 
psl/mln for compression. The most probable strength values for each orienta¬ 
tion were then obtained as follows: 

1. For the main orientations (00-90, 90-00, 90-45 and 90-90), for 
which rate functions have been established, a group of 6 to 12 
tests was selected with rates near the standard. Strate for the 
group was averaged and the appropriate rate function was aoplled 
to find the most probable strength. 

2. For other orientations (22 1/2-90, 45-90, 67 1/2-90, 90-22 1/2, 
and 90-67 1/2) the tests were generally grouped near the standard 
rates. A linear regression of strength versus rate was calculated, 
and the strength was adjusted to reflect Its value at the standard 
rate by use of the regression equation. This value was examined 
to ensure that It was typical. Sparsity of data In these orien¬ 
tations precluded development of a general rate function of high 
confidence. 

Without a suitable general rate function, value of strate could not be de¬ 
termined with a high level of statistical significance. It Is for this 
reason that the analysis In this chapter Is made In terms of strength at 
the fixed value of load rate. Table 8.1 shows, for each orientation, the 
number of tests, strength at the standard rate, and standard deviation of 
the strength for both tension and compression. Figure 8.1 shows strength 
versus orientation In one configuration and Figure 8.2 Indicates the same 
Information In another configuration. 

I 
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Tensile and Compressive Strength at Standard Conditions 
for Different Orientations. 

Orientation Tension Compression 
St dev. Mumper Strength Stdev 

of (Rate=460) 
Observations 

Member of Strength 
Observations (Rate-200) 

00-90 
22 1/2-90 
45-90 
67 1/2-90 
90-90 
90-67 1/2 
90-45 
90-22 1/2 
90-00 

9 
6 
4 
6 
a 
5 
8 
6 
9 

284 
169 
192 
IÎ2 
153 
151 
no 
109 
132 

68 
19 
15 
22 
25 
25 
27 

8 
13 

I? 

9 
12 

7 
8 
8 
6 
8 
8 

1260 
638 
790 
348 
612 
329 
259 
356 

1020 

175 
150 
250 

40 
115 
82 

145 
70 

210 

It Is Interesting and Important to note that Figures 8.1 and 8.2 Indicate 
the same pattern of strength versus orientation In compression as In tension. 
The fact that tension and compression strength patterns are similar reinforces 
the probability that each Is roughly correct. 

The guadrant from the b-axls to the c-axls Is the zone containing the brine- 
basal failure plane and It will be studied In the greatest detail. The character 
of the strength-orientâtIon function, the extreme variation In strength, 
and the known structure of the Ice In this guadrant suggest thaï the strength 
and other mechanical properties of the brine-basal plane can be defined 
and Is worthy of tentative analysis. 

8.3 ELASTICITY 

8.3.1 Genera I. E, the modulus of elasticity, or Young’s modulus, Is defined 
by the slope of the stress-strain curve. In determining E for Individual 
data, a stress-strain plot was made and the average strength for a group 
of similar data was determined If the plot showed substantial curvature. 
A secant slope was then obtained between a point of zero stress and a peint 
equal to 1/3 the average maximum failure stress of repeated tests. 

Tests were sorted by type, orientation and sampling date, and It was observed 
that E was strongly dependent on rate of loading. Table 8.2 Indicates the E 
dependence o*' the various parameters Including the best-fitting rate exponent, 
Exp, In the equation as determined by regression, 

E = Rate^xp(AII other functions) 
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Table 8.2 

Orient Tension or 
Compression 

00-90 T 
90-00 T 
90-48 T 
90-90 T 
00-90 C 
90-00 C 
90-45 
90-90 C 

No. of data 

65 
53 
58 
67 

113 
105 
95 

I 14 

Rate Exp. t-test 

.02 0.9 

.13 2.9 

.40 9.6 

.09 2.6 

.20 8.8 

.27 7.6 

.46 14.5 

.32 8.8 

Correlation Coefficient 
Multiple With With 

Strength Rate 
I I 

.39 .21 .13 

.56 .34 .38 

.84 .72 .71 

.44 .03 .30 

.74 .74 .58 

.71 .64 .56 

.84 .71 .79 

.72 .76 .62 

The Information presented In Table 8.2 Is not Intended to be definitive. 
It Is presented to Indicate some of the characteristics of E, shown by the 
tests, but without detailed analysis. This information shows generally: 

1. The pattern of E versus rate is very similar to that for 
strength. 

A. The E-rate relationship is curvilinear. 
B. The exponent In compression is larger than the exponent In 

tension. 
C. The pattern of exponents versus orientation Is similar to 

that for strength. 
2. The multiple correlation coefficients are all significant and 

are highly significant in most cases. 
3. Partial correlation coefficients between E and strength and 

between E and rate are found to be significant in mcob cases. 

It is important to remember that this is average information, and the modulus 
of elasticity has not been studied In detail. 

8,3.2 Elasticity at Various Orientations. The data which have been studied 
for strength for different orientations were also subjected to a cursory 
examination of modulus of elasticity. For the different groups of tests, 
E has been determined by fitting a least squares line for E versus rate 
and then finding E for the standard rates of 200 and 460 psl/mln for tension 
and compression respectively. Table 8.3 shows these values of E for the 
different orientations,and Figure 8.3 shows E versus orientation. 



Table 8.3 

I U' 

Values of E at different orientations. 

Orientation 

00-90 
2? 1/2-90 
45-90 
67 1/2-90 
90-90 
90-67 
90-45 
90-22 
90-00 

1/2 

1/2 

E In compression 
Rate = 460 psi/min 

2.47 X I05 
.72 " 

1.54 " 
.56 " 

1.75 " 
1.13 " 
.93 " 
.58 " 

1.30 " 

E In tension 
Rate = 200 psi/min 

10.23 
8.54 
8.73 
6.22 
7.90 
4.76 
4.19 
4.27 
8.11 

X I0J 

Two points are Important: 

1. The modulus of elasticity for tension Is approximately 5 times 
greater than that for compression. 

2. The modulus of elasticity-orientâtIon plot shows the same shape 
as that for strength-orientation. 

The E orientation pattern In the brine-basal plane shows the same deep,broad 
valley as the strength -orientation. This reinforces further the confi¬ 
dence In the general strength-ortentation pattern In the brine-basal plane 
shown by the data under study. It also suggests that the same sort of orienta¬ 
tion relationship can be used to define the value of E In the brine-basal 
plane. 

8.4 TENSILE STRATE FUNCTIONS OF 90-00, 90-45 AND 90-90 ORIENTATIONS 

Strate has been defined as the strength with the rate function removed and 
Table 8.4 shows the average tensile strate and (t-vl/2) for 44 Inch depth 
Ice for the three orientations, 90-00, 90-45 and 90-90 for temperatures 
of -2, -5, -10, and -2I°C. 

Table 8.4 

Average Tensile Strate 

Temp Number of 90-00 
Obs. Strate 

Number 90-45 . Number90-90 
Obs. Strate l-v ' Obs. Strate I -V 

1/2 

-2* 20 
-5 22 

-10 8 
-21 12 

78.4 .6512 
104.1 .7696 
112.8 .8355 
121.2 .8726 

15 53.3 .6568 
12 61.8 .7720 
II 72.4 .8421 
14 70.7 .8781 

16 108.2 .6703 
23 125.6 .7820 
20 150.0 .8328 
14 145.2 .8790 

It Is Immediately obvious that no salt reinforcement Is shown by the data. 
Furthermore, while the data appear approximately linear with (l-vi'2)^ |+ 
Is not sufficiently sensitive to changes In (l-v1'2) to allow fitting of 
the general model. 
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\ Inear equations uslnq the average values and 
vat Ions are: 

Orient Equation 

90-00 o = -46.4 + 193.0 (l-v,/?) 
a 

90-45 o = -3.4 + 86.? (I-Vl/2) 
a 

90-90 o = -31.9 + 207.8 (I-v,/Z) 
a 

and In standard form, 

Orient Equation 

90-00 o = 146.6 (!-l.32v,/2) 
a 

90-45 o = 82.8 (l-l.04vl/2) 
a 

90-90 o = 175.8 (I-I.l8vl/2) 

weighted for number of obser- 

(l-vl/2) intercept 

.240 8.1 

.040 8.2 

.154 8.3 

8.6 

8.5 

8.6 
a 

These provide the strate functions needed to describe the tensile strength 
of sea Ice at 44 Inches of depth. 

8.5 COMPRESSIVE STRENGTH FUNCTIONS OF 90-00, 90-45 AND 90-90 ORIENTATIONS. 

8.5.1 Strate Functions. Table 8.5 and Figure 8.5 show the average compres¬ 
sive strate and (l-vl/^ for 44 Inch Ice for the three orientations, 90-00, 
90-45 and 90-90 for temperatures of -2, -5, -10, and -2I°C. 

Table 8.5 

Average Compressive Strate 

Temp Number of 90-00 . .^Number 90-45 
°C Obs. Strate l-v ^ of Obs. Strate 

90-90 
Obs. 

1/2 
Strate l-v 

-2 59 
-5 65 

-1C 36 
-21 28 

212.2 .682 
245.7 .800 
341.0 .832 
351.1 .881 

45 14.09 
47 17.22 
34 17.07 
24 22.33 

.682 66 

.790 82 

.836 37 

.877 29 

91.65 .700 
110.4 .802 
148.3 .839 
198.1 .881 

Figure 8.5 demonstrates that the strength of 90-45 Ice In compression, as 
In tension, shows no salt reinforcement and Is relatively Insensitive to 
changes In brine volume. On the other hand, the strength of 90-00 and 90- 
90 orientations In compression show a greater sensitivity to changes In 
brine volume function and also show strong salt reinforcement. The shape 
of the brine volume function for the 90-00 and 90-90 orientations can not 
be determined because only two temperature, -2° and -5°, are available, 
In the non-sol Id salt temperature range. The brine volume function Is as¬ 
sumed to be linear. 

Linear equations fitting the above data and weighted for the number of observa 
tlons are shown on the following page. 



Orient Temps 

90-00 All o = 
a 

90-00 2,5 o * 
' a 

90-45 All o = 
a 

90-90 All o - 
a 

90-90 2,5 o = 
’ a 

Also shown are the line 

Orient Temps 

Equation (I 

-256.0 f 671.2 (l-vl/Z) 

18.5« + ?8T.9 (l-v,/2) 

-8.62 + 32.82 (l-vl/2) 

-253.5 + 478.0 (l-v,/?) 

-37.0 + 183.8 <l-vl/2) 

ir brine volume equations 

Equation 

I /2 
V ) Intercept 

.381 8.7 

-.065 8.8 

.263 8.9 

.530 8.10 

.201 8.11 

In standard form. 

90-00 

90-45 

90-90 

2,5 o = 302.5 (l-.938vl/2) 
' a 

All o ^ 24.2 (l-l.36v,/2) 
d 

2,5 o = 146.8 (l-l.25vl/2) 
’ a 

8.12 

8.13 

8.14 

The 90-45 Ice shows no salt reinforcement and equation 8.13 completes the 
description of the strength of 90-45 compression Ice at 44". A salt 
reinforcement term Is required for the other two orientations. 

8.5.2 Solid Salt Reinforcement Functions. Solid salt reinforcement 
is described as tn Chapter 6. 

o = o - o (l-Gv*^2) 8.15 
rao 

0 Is salt reinforcement, and oQ and G are the constants In equations 
8^12 and 8.14. Table 8.6 shows the calculation t>f o for the 90-00 
and 90-90 ice at -10 and -2I°C. r 

Table 8.6 

Calculation of Salt Reinforcement. 

Orient 
I /2 

Temp Number of l-v 
°C Observations 

meas 

90-00 -10 
90-00 -21 
90-90 -10 
90-90 -21 

36 .832 341.0 
28 .881 351.1 
37 .839 148.3 
29 .881 198.1 

As for center ice, 

1/2 
S = (Sail + v)1'* 

, O =0-0 
calc r me 

254.8 86.2 
268.7 82.4 
117.2 31.1 
124.9 73.2 

8.16 

where Sail is the relative quantity of solid salts and associated Ice 
(salty Ice). An equation has been developed for S for tha temperature 
range, -8.2° to -22.9°C. 
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S = (Sal1n¡+Y)l/Z (.082 - . 180/Temp*381) 8.17 

For the data under consideration, average S Is 0.0154 at -I0°C and 
0.055 at -2I°C, the details of which are shown In Figure 8.6. 

In the study of salt reinforcement of center Ice, the general function 
developed for salt reinforcement was 

o=GSKQe 8.18 
r 

where G Is the geometric constant found In determining the brine volume 
function, S has been defined, 0 is a guallty function for salty ice, e 
Is the fitting exponent for 0. and K Is a fitting cortstant. °r Is calcu¬ 
lated from eguatlon 8.15, S Is calculated from eguatlon 8.17, and 0 can 

be calculated from 

0 =.034 + 2.707^1,90 8.1? 

and from eguatlon 8.18 

Table 8.7 shows the different values Involved 
90-00 and 90-90 compressive data. 

8.20 

In eguatlon 8.20 for the 

Table 8.7 

Salt Reinforcement Data 

Orient Number of Temp or 
Observatlons 

G S or/GS 0 

90-00 36 
90-00 28 
90-90 37 
90-90 29 

-10* 86.2 
-21 82.4 
-10 3.1. 
-21 73.2 

.938 .015 

.938 .055 
1.25 .015 
1.25 .055 

6.20 .068 
1600 .052 
1600 .068 
1060 .042 

Figure 8 .7 gives the salt reinforcement data of Table 8.7 with a third 
point at the origin for each ortentlon. The relationship Is linear for 
the 90-90 data, and e can be taken as I. Using a weighted least squares 
line through the origin, K Is approximately 250,000, but It was later necessary 
to adjust this to 30,000 when the functions were tested. The salt rein¬ 
forcement for 90-90 compression Is 

o = 30,000 G S 0 8-zl 
r90-90 c 

For the 90-00 salt reinforcement, an equation can be fitted using a value 
of e of 2.5, but this Increases the value of K by several times. Another 
approach Is suggested by Figure 8.8 which shows the salt reinforcement to 
be constant at approximately 85 psl, and this approach will be used because 

of Its simplicity. 
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Figure 8.8 



8.6 TESTING THE STRENGTH FUNCTIONS 

8.6.1 Plotback Check. Plotback of the calculated value versus the measured 
value was used for the strength functions that were developed In the preceding 
two sections for strength at 90-00, 90-45 and 90-90 orientations In both 
tension and compression. Figures 8.8 to 8,13 show the calculated strength- 
measured strength using the following equations: 

Fig. 

8 

9 

10 

11 

12 

13 

Orient 

90-00 

90-45 

90-90 

90-00 

90-45 

90-90 

Tension or 
Compression 

Equation 

T 

T 

T 

C 

C 

C 

= f(rate) ( 146.6( I-1.32v'/2)) 

= f(rate) (82.8(l-l .04v'/2)) 

= f(rate) (175.8( I-I.ISv1/2)) 

= f (rate) (302.5( I-.938V1/2)+85J* 

= f(rate) (24.2(I-1.36V1/2)) 

= f(rate)(l46.8(1-1.25vl/2)+ 
30,000 G S 0)* 

8.22 

8.23 

8.24 

8.25 

8.26 

8.27 

•Salt reinforcement only below -8.2°C. 

Five statistical tests are used to determine the fit of the plotback and 
thus the fit of the equations, the results of which are shown In Table 8.8 

1. The average residual. 
2. The least squares slope from the origin through the data. 
3. The standard deviation of the residuals. 
4. The correlation coefficient. 
5. The coefficient of variation. 

Table 8.8 

Statistical Tests of Strength Functions. 

Data Number of Average Slope R 
Observations a m 

Residuals, psl Coeff. of 
Avg. Stdev Variation 

90-00 T 62 
90-45 T 52 
90-90 T 73 
All Tens 187 
90-00 C 188 
90-45 C 150 
90-90 C 214 
All Comp 552 
All Data 739 

124.7 .985 
115.0 .978 
172.9 .961 
140.8 .971 

1039. .968 
323. .980 
771. .963 
740. .967 
589. .967 

.73 - .13 

.77 .10 

.53 .01 

.62 - .01 

.86 - II. 

.95 - 2.9 

.93 4.0 

.90 - 2.8 

.90 - 2.1 

17.8 .143 
17.2 .150 
35.7 .206 
26.0 .185 

273. .263 
85.4 .264 
185. .240 
201. .272 
174. .296 

The average residuals are negligible Indicating that the average calcu¬ 
lated strength Is close to the average measured strength. The slope, 
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which Is calculated by least squares shows an average value of approxi¬ 
mately .97 with a systematic grouping of all data about that value. This 
indicates that all calculated values should be Increased by approximately 
ï percent to yield the best least squares fit; however, this small systematic 
error is Ignored because the functions are probably as accurate as the 

data. 

The correlation coefficients vary between 0.53 and 0.77 for tension and 
between 0.86 and 0.95 for compression. This Is highly satisfactory. The 
coefficients of variation show a standard deviation In tension of 15 to 
20 percent of the avenge value of measured strength. The compression 
data show the standard deviation of the residuals Is approximately 25 
percent of the average value of measured strength; however while the 
compression data show a higher coefficient of variation, it also shows 
a°Mgher correlation coefficient, and this apparent an^aly results from 
the different distributions and ranges of the data. The tension data 
are relatively Insensitive to rate, and the range of rate was smaller 
than for compression. On the other hand, the v®. 
much more sensitive to load rate and the range o the rate !s much 
greater. Consequently, the range of the compression data is greater 
than fhe tension data. The tension data occur n a group .amoved from 
the origin by a discrete amount and have a fairly uniform density over 
a limited range. The result of this distribution gives relatively high 
average values which In turn yields a low coefficient of variation. The 
compression data, however, extends from near the origin for a relatively 
great range with high density near the origin, and 
at the higher strengths. This gives average values that are relatively 
îow+and a correspond¡ngly high coeHIc.ont oh variation. Th. great range 
makes possible a high correlation coefficient. 

The plotback plot and statistical analysis generate the following comments: 

)0-00 Tension, figure 8.6 
The data appear to be well centered on the line of perfect agreement. 
£causl oHhe .eah rate function, the data for the dl ferant tejera- 
tures are grouped separately, and the range for an ,ndlvdual+*mpera 
turo Is small. This explains both the correlation coefficient (.73) and 
the coefficient of variation (.143). The fitting function Is satisfactory. 

These data''also appear to be well centered on the line of perfect agreement. 
Because of ?he stronger rate effect, the data for the different tempera¬ 
res overlap, and those for a single terrperature b;r®.^JS 
range than for 90-00 tension. The correlation coefficient is relatively 
large (.77) because of the Increased data ranges. 

90-90 Tension. Figure 8.10 
This group ^f tests has the smallest correlation coefficient (.53) and 
ini laraest coefficient of variation (.206) of any tension group. It 
Is relatively Insensitive to load-rate, with the data grouped Py tejera- 
ture; however, the plot shows a general curve for the data as a whole. 
The reason for this Is two-fold: 

I. The da'-a for each temperature tend to show a substantial 

scatter, and 
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2. The function used Is a compromise because the -10° data show a 
substantial strength Increase over that expected from the strate- 
(l_vl/?) relation for -2° and -5°. This suggests solid salt rein¬ 
forcement. The strength for -21°, however, drops to an approxi¬ 
mately linear relationship with the -2° and -5° data, thus making 
the solid salt reinforcement concept questionable. 

The -2° data falls on the line of perfect agreement. The -5° data falls 
somewhat above It. The -10° data falls below It and the -21° data falls 
above It. The correlation coefficient is sufficiently large to show a 
moderate correlation. 

90-00 Compression. Figure 8.11 
This pattern is fairly typical of the compression data groups. Because 
of rt^e sensitivity and ranga, the data for different temperatures over¬ 
lap extensively, and for each temperature there is enough range in strength 
values to demonstrate a linear pattern. The correlation coefficient (.86) 
is quite good, but the standard deviation of the residuals (273.) and the 
coefficient of variation (.263) are both high. The function includes 
a constant salt reinforcement value, and it is obvious that salt rein¬ 
forcement must be considered for this orientation. If the density of 
the data wore more uniform, the coefficient of variation would be some¬ 
what smal1er. 

90-45 Compression. Figure 8.12 
MosT o^ The comments regarding the 90-00 compression apply here, but the 
correlation coefficient Is higher (.95), the differential density Is more 
marked, and the overlap of the data for different temperatures is greater. 
The coefficient of variation (.264) is the same as for the 90-00 data 
and the fit for each temperature seems adequately centered and linear. 
Since no salt reinforcement Is Involved in the calculated strength, It 
appears certain that this orientation has insignificant salt reinforce¬ 
ment. These data and those for 90-45 tension show that the 90-45 ice 
Is more consistant In performance than all other orientations studied. 

90-90 Compression. Figure 8.13 
The comments regarding the 90-00 and 90-45 compression data generally 
apply to this Ice. The correlation (.93) Is almost as good as the 90- 
45 data but the coefficient of variation (.272) Is the greatest of any 
data group studied. Differential data density Is seen to be much of the 
reason. The different temperatures overlap at the lower strengths; how¬ 
ever, this function contains a salt reinforcement element which drives 
the -10° and -21° data Into somewhat exclusive zones. Both the -10® and 

-21® data seem satisfactorily linear and these data, like the 90-00, appear 
to define a linear envelope indicating either random scatter or a second 
order effect not yet Identified. 

AI I Tension. 
$+a+!stlcal information has been calculated for groups of all tension, all 
compression, and all tests. In general, the All Tension grouping 
shows values that are approximately average for the three groups. The 
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All Compression. .„ . ^ 
IM«, nroupInfTs^ows an overall correlation coefficient of .90 but a rela- 
tlvell, hlqh coefficient of variation (.272) due to differential data density. 
It* average residual Is essentially zero and the least squares slope through 
tv origin Is .07. The poorest results were obtained from the 90-00 data. 

AI I Data. 
Because””the compression data Is approximately 3 times as numerous as the 
tension data, this shows primarily the results of the compression analysis. 
The data show a correlation coefficient of .00, a high coefficient of vari¬ 
ation (.290), an essentially zero average residual, and a slope by least 
squares through the origin of about .07. Since tension strength Is much 
weaker than compression, the effect of differential density noted In the 
compression data is Intensified in this grouping of all 739 data. 

It Is concluded that the strength models and the functions derived there¬ 
from express the behavior quite well and are considered adequate for the 
further analysis In Chapter 9. 

X 



Chapter 9 

BRINE PLANE - BASAL PLANE EAILURE 

9.1 INTRODUCTION 

The extremely low strength and stiffness of Ice subjected to basal plane 
shear stress is well known and has been Intensively Investigated In fresh 
Ice, single and polycrystal I ne. Substantial evidence has been found In 
this study for proposing that sea ice properties are sometimes dictated 
by basal plane characteristics of Ice within platelets rather than by the 
parallel brine plane with Its liquid brine and solid salts. These effects 
were not discernable in center ice, but became quite clear In observations 
of certain bottom ice properties. 

Should basal plane failure be significant, several properties should be 
apparent, but before proceeding to such a list, -»he following considera¬ 
tions are put forth. 

A shift from brine plane failure to basal plane failure could occur at 
warmer temperatures and would be difficult to ascertain without data over 
many small increments of temperature. Such data do not exist, but this 
type of shift Is quite unlikely because of very low areas of bridging ice 
in the brine plane near the melting point. Ice specimen failures under 
these conditions in the laboratory have resulted In considerable délamina¬ 
tion of crystals. This was not generally found In specimens with high shear 
stresses In the brine-basal plane, but was found with edge loading of the 
platelets. 

Nothing Is known about the crystal orientation of the bridging Ice,* at 
least sufficient detail is not available to allow a definitive strength 
analysis. If Is conceivable that bridging Ice is not a continuation of 
platelet ice, but the presentation which follows will consider only the 
continuation concept. 

9.2 BRINE - BASAL PLANE CHARACTERISTICS 

9.2.1 Necessary Conditions. Two parallel planes will be considered. 
The flrs+ is +he brine plane including the total Interplatelet brine at 
■l.8°C, the solids that form from ;hls liquid, and the ice bridging from 
platelet to platelet at -l.8°C. The second Is the basal plane within the 
fresh Ice platelet. 

Brine-plane failure requires several elements: 

I /2 
1. A linear relation between strate and (l-v ) with strate sensi¬ 

tive to V. 

2. A reasonable value of Vç, perhaps In the order of .5 to .65. 
3. Salt reinforcement. All solid salts are deposited In the brine 

plane, therefore, salt reinforcement Indicates that failure oc¬ 
curs either In the brine plane or In a failure plane cutting the 
brine plane. 

Basal plane failure characteristics to be expected would include: 



1. a rather limited relal lor,ship .-otween strength and brine volume. 
Brine volume would probably be of some effect until enough Ice 
had formed to provide a continuous platelet structure through 
the specimen. Beyond that point, the strength should remain 
approximately constant except for the direct temperature effect 
on the platelet structure strength. 

2. Relatively high creep rates at cold temperatures. 
3. No salt reinforcement. 

9.2.2 Mechanical Properties In the Brine-Basal Plane. The behevlor of 
the 90-45 Ice In both tension and compression suggests a basal plane 
failure In the Ice platelets between brine planes. This question Is 
left open for the present and a general function for either the 
brine or basal plane or both can be developed without definitely Ident¬ 
ifying the specific plane Involved. 

Figure 9.1 shows a specimen with unit cross-sectional area loaded with an 
axial force o.AB and a crystal axis at an angle 6 with o. The brine-basal 
plane of weakness cuts the specimen at EF perpendicular to the c-axls. 
Figure 9.2 shows a force diagram of the upper part of the specimen with 

the Internal forces 0n»Ep* and 0s,f:F* 

o »EF = o.AB*cos 9 

o .EF = o*AB*sln 9 
s 

However, AB/EF = cos 9, and equations 9.1 and 9.2 can be written 

2 
o * ocos 9 

n 

o = Osin 9 cos 9 
s 

or •> 
0 = 0 /cos4' e 

n 

o = o /sin 6 cos 9 
s 

Figures 9.3 and 9.4 show the situation when 9 approaches 90° and 

It can be shown. 

9.1 

9.2 

9.3 

9.4 

9.5 

9.6 

o CD = oAB sin 9 
e 

2 
o = osln o6 

e 
) 

o * o /sin4# 
0 

9.7 

9.8 

9.9 

Equations 9.5, 9.6 and 9.9 yield ultimate strength values based on three 
modes of failure In the b-c-axls plane. The most Important strength 
function here Is that for shear In the brine-basal plane. Equation 
9.4, where o Is the shear strength In the brine-basal plane, can be 
solved for o* for the 90-45 data. Since sin 0 cos 0 Is 0.5 for 0»45*, 
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Figure 9.5 shows the function —s|n q which becomes Infinite If 0 

IsO® or 90° and attain a value of 2.0 fori* 45". This function forms 
a broad, deep valley similar to the apparent shape of the strength func¬ 

tion. 

The function Is valid at angles greater than 0"#1ess than 90°. Near 0° 
and 90® the lack of Information prevents definition of the shape of the 
curve from data. Twc possibilities present themselves: 

1. If 90-00 and 90-90 orientations have unique modes of fal’ure 
based on the frontal and edge loading of the platelet structure, 
equations 9.5 and 9.9 would begin to govern as the angle between 
load and the c-axis departed from 0° and 90®. 

2. If sea Ice acts as a granular or amorphous material when loaded 
on these two axes, the strength should remain approximately 
constant until another mode of failure controls strength. 

Fleure B.6 shows strength versus orientation with both options 1 an^ ? 
under the standard conditions outlined In Chapter 8. The scale 
used for the central part of the function Is obtained us ng equation 9.I0 
which yields I29.5 psl In compression and 55 psl in tension. At both ends 
of the curve, strength Is 

o * 90-00 strength 

o » 90-90 strength 
e 

By definition, the 90-00, 90-45 and 90-90 strength values are on the curve. 
The 90-22 I/2 and 90-67 I/2 values are the only ones available for testing 
the curves and these strengths are shown In Table 9.1 and Figure 9.6. Three 
values fit rather nicely but the 90-22 1/2 strength In tension s lower 
than It should be. The fit Is sufficiently satisfactory to ndI cate that 
the strength-orientation relation Is a good first approximation for the 

data aval I ab le. 

Table 9.1 

Estimated-Measured Strength Values for Odd Orientations 

Orientation Tensile Strength Compressive Strength 
Estimated Measured Estimated Measured 

90-67 1/7 151 156 329 366 
90-22 1/2 109 156 356 366 

The shape of the curve Is undefined between 0® - 22 1/2° and 67 1/2° 
-Q0®. Evidence from tests of laboratory grown single,fresh.lce crystals 
Indicates the strength to be very sensitive to 6 near 0 and 90 . The 
sea Ice tests did not show such high sensitivity, but the expected true 
shape of the curves are shown dotted. Certain additional effects wou d 
be expected from experimental error due to lateral restraints at specimen 
ends and end Interference with brine plane and platelet continuity. 
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o 2.3 Rate Functions In the Urine-Basal Plane- T^e r»te IUn,r!'0J!Bf0r 
tensile and compressive strenqTn were developed In Chapter 4 with the 

general approach 

Strength * f(rate) X (All other functions) 

where 

t(rate) * Rater 

The exponent, r. Is empirically fitted to the compression strength data 

In the horizontal plane: 
I ^ R 09 

r * 0,166 Depth*' Temperature’ Rotvar 
comph 

and, for tensile strength 

r » .082 Depth"*Temperature 
-.195 _ . „-.064 Rotvar. 

9.12 

9.15 

Rotvar Is the Rate Orientation and Type Variable empirically f1^ ^ 
different orientations and types. Table 9.2 shows the values of Rotvar for 

bottom Ice. 

Table 9.2 

Values of Type and Orientation Variable for Several Orientations 

Orientation 

90-00 
90-45 
90-90 

Rotvar 
comp. 

.60 
1.26 
.79 

Rotvar 
tens. 

1.82 
4.48 
2.12 

The f(rate) Is shown In Table 9.3 and Figure 9.7 for tension compression 
for 44 Inch Ice at -5° at rates of 200 osl/mln for tension and 460 psl/mln 

for compression. 
Table 9.3 

Rate Functions for Standard Conditions. 

Orientation Compression 
r f(rate) 

90-00 
90-45 
90-90 

.194' 

.407 

.255 

2.79 
8.60 
3.86 

Tension 
r f(rate) 

.0445 I.266 

.109 1.78 

.052 1.32 

Comparison of Figure 9.7 with Figures 8.1 and 8*^,nd,"+!* th® 
basal plane, an inverse relation exists between the rate function and 

both strength and modulus of elasticity. 

Q JA Rrine Volume and Salt Reinforcement In the Prlne-Rasal Plane^. 
Four data groups represenTdTrect loads on the ^™* ^e 
90-00 data Is loaded directly on the basal plane In either tens on or 
compression. The 90-45 data Is loaded at 45 to the brine-basal plane 
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and exerts the maximum shear force combined with either a tensile or 
compressive force. Tables fl.4 and 8.5 show the va ues of strate and 
(,_vl/?) for this data at the temperatures available. Equations for 
the brine volume functions have been developed In the form 

o - a <I-Gvl/2). 
a o 

Table 9.4 shows the values of c G. and v0 for the four groups, and Fig- 

ure 9.8 shows strate versus d-v'/?). 

Table 9.4 

Equation Data for Groups Loaded on the Brine Plane 

Orient 

90-00 
90-45 
90-00 
90-45 

146.6 
82.8 

302.5 
¿'4.2 

1.32 
1.04 

.938 
1.36 

.634 

.040 
1.134 

.543 

9.3 SUMMARY AND CONCLUSIONS 

Analvsls of all details which have been outlined has not been accomplished 
£nd Lme gaps occur in rable 9.5 which summarizes detalIs of the mechanical 

properties of bottom Ice of various load orientations. 

Table 9.5 

Orientation vs Mechanical Properties 

3 » PI1 « 

ExI0-5*Ps' 
Strate, pst 
Rotvar 
Rate Exponent 
f(rate) 

Jo» 
psl 

Salt Reinforcement 

Compression 
90-00 90-22 1/2 90-45 

1020 
1.30 
246 

0.60 
0.19 
2.8 

303 
0.94 

l.l 
yes 

356 
0.58 

259 
0.93 

17 
1.26 
0.14 
8.6 

24 
1.3 
0.54 

no 

VO-67 1/2 90-90 

329 612 
1.13 1.75 

110 
0.75 
0.26 
3.9 

147 
1.4 
0.62 
yes 



Oriental Ion vs Mechanical Properties 

0 ’Pt1 
ExIO ,psl 
Strate, psl 
Rotvar 
Rate Exponent 
f(rate) 

*o .P5’ 

Salt Reinforcement 

132 
B.ll 

104 
1.82 
0.04 
1.3 

147 
1.3 
0.58 

no 

Tension 

109 
4.27 

110 
4.10 

62 
4.48 
0.11 
1.8 

83 
1.0 
0.90 

no 

141 
4.76 

143 
7.90 

126 
2.12 
0.05 
1.3 

176 
1.2 
0.71 

no 

The evidence clearly Indicates that compression at 90-45 and tension 
at 90-45 and 90-00 exhibit characteristics of failure outside the brine 
nlane at least for temperature colder than -I0°C. Behavior at warmer 
temperatures^s „ulte Cerent .ror, that for eo-90 orientât on but 
the differences could be equally ascribed to brine plane failure or 

as basal plane failure. 

The 90-22 1/2 orientation seems adequate to force basal plane failure, but 
Information Is Inadequate to make further analysis at this tin». The 
90-67 1/2 orientation Is strongly affected by mechanical and geometrical 
constraints on the ends of specimens; therefore, these data would yield 

erroneous results. 

The 90-00 comnresslon curve shows Dbvlous solid salt reinforcement and 
that failure must be influenced by the brine plane. The +hre® . , 
remaining for examination are the 90-00 tension data and the 90-45 data in 
both compression and tension. The 90-00 tension data show: 

1. There Is no apparent salt reinforcement. 
2. For the four different temperatures, strate is apparently fairly 

I inear with (l-v'/2), 
3. V = .63 Is reasonable. 

o 

Table 8.3 and Figure 8.3 show the 90-00 tension ice to be relatively stlff 
and the stress-strain curves for the individual data show an almost linear 
relationship curve from the origin to the point of failure with only small 
load rates and warm Ice showing significant curvature. The tensile strengt 
of 90-00 Ice Is only 20* stronger than that of 90-45 ice. Til,s P®en 
shown In Figure 8.1. The rate function compared with that for 90-45 tens on 
Ice Is small with tension Rotvar values respectively of 1.82 and 4.48. 

Inspection of the 90-00 tension data Indicates no salt reinforcement. In 
addition, the four data points are quite linear with ( I-v1thus rein- 
forcing the validity of this function. Finally a v0 of .63 Is a reasonable 
value . It seem?; therefore, that all criteria for brine plane failure 
are met with the possible exception of salt reinforcement. 



The 90-45 tension data Indicates some similarities to the 90-00 tension 
data. There Is no salt reinforcement and there Is apparently a linear relation¬ 
ship with (l-vl'2). no f3 about 83 psl compared with 147 for the 90-00 
Ice. The slope is relatively flat with a G value of 1.04 and an (l-v*^) 
Intercept of .04. In this case, the requirement for a reasonable v0 value 
Is not net. 

« 

The 90-45 compression data shows no salt reinforcement, It Is fairly linear 
with (l-vl'2)f and It has a reasonable value for v0. However, this Ice 
Is very weak with a o0 of .3 that for 90-45 tension. Since <J0 Is In 
terms of strate, It Is necessary to calculate ** rate function to compare 
strengths. Using a rate of 500 psl/min, a depth of 44 Inches and a tempera¬ 
ture of -5°, the rate functions for tension and compression are 2.68 and 
12.4 respectively. In this representative case, the ratio of compression 
to ti cion rate functions Is 4.64, thus the compressive strength for this 
Ice Is greater than for tension. 

The evluence Is not entirely satisfactory to explain the occurrence of 
solid salt reinforcement In some orientations but not in others. There 
Is, however, enough evidence to demonstrate the possibility of failure plane 
shift from the brine plane to the basal plane within platelets at cold 
temperatures when the brine plane strength may be strongly reinforced with 
solid salts. 

It should be noted that no solid salt reinforcement has been Indicated 
by tension tests on bottom Ice. The question of possible solid salt rein¬ 
forcement as reported by Assur has not been verified by the direct tension 
tests of bottom Ice used In this study. 
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Chapter 10 

APPLICATION 

10.1 INTRODUCTION 

Direct application of the work shown In the preceding chapters was made 
on a specific project from 1963 through 1965; determination of Ice loads, 
design, fabrication, erection and performance testing of a large offshore 
oil trilling platform In Cook Inlet, Alaska. The analysis In Chapters 
4 through 9 were not completed, and parts had not yet been Initiated. Early 
analysis had given considerable insight to the engineering properties of 
sea Ice, an i Intuitive reasoning could be used with discretion It should 
be noted here ^hat the time requirement for establishing the design condi¬ 
tions In a new environment was very short. For example, specially manu¬ 
factured steel for the future structure was ordered less than six months 
after the project was conceived and three months after the author began 
work on the design conditions. The tone of this chapter, therefore, Is 
quite different from that of preceding chapters which were In a research 
instead of design atmosphere. 

The actual study was accomplished In a different manner than outlined here. 
Actually, the work resulted In a set of four reports, each a substantial 
refinement of the other. This chapter will contain only Those portions 
which show the end product and the method of achieving It. Work which 
was exploratory and was iater refined will be deleted In the Interest of 
clarity and brevity. Further, much of the detailed work has yet to be 
released from proprietory status. 

10.1.1 The Problem. The problem Is rather simple to state: "What will 
be the forces imposed by Ice on an offshore oil drilling platform In Cook 
Inlet, Alaska?" There Is some experience concerning lateral loads on 
piling or structures by Ice In rivers and In some other situations. The 
extrapolation of this experience to the Cook Inlet is, however, not prac¬ 
tical because of the different parametric factors that are known to occur 
In Cook Inlet. These Include high tides, large tidal velocities, high 
mineral content In the form of soli particles In the water, and considerable 
mixing of fresh river water with sea water. No previous work has been 
done in attempting to describe the Ice conditions In Cook Inlet. 

10.1.2 Status of Knowledge. The description of lateral loads on struc¬ 
tures due to Ice Is an empirical relationship, and the literature con¬ 
tains certain empirical expressions describing these lateral forces on 
such structures as bridge piers located In rivers. Mechanical properties 
of Ice are highly variable thus leading to different failure modes and 
great differences In strength. Extensive differences In heat transfer 
result In large differences In Ice growth rates, even In locations with 
similar ambient weather conditions. Therefore, It Is Impossible to closely 
predict lateral loads on a specific structure In a specific location without 
first determining for the specific ice the expected thickness, the strength 
of that Ice, and the failure mode exhibited when such Ice Impinges upon 
a structure. Of necessity, then, an empirical ad hoc experimental approach 
must be followed If answers are to be found In reasonable time. 



10.2 INITIAL OBSERVATIONS 

Cook Inlet. Cook Inlet, Alaska, assumed considerable engineering Impor- 
tance after the discovery of offshore oil In the summer of 1962. The Inlet 
Is one of the most difficult In the world In which to work because of 
35 foot tides and six knot tidal velocities. The high latitude of 62° 
results In strong corlollls forces, so this coupled with the Inlet geometry 
causes considerable cross currents at both ebb and flood tides. The water 
Is quite turbulent through Its entire depth and has a high silt suspension 
content whlcn makes It virtually opaque. The water depths are variable 
from 135 feet to -35 feet, based on mean low tide, resulting In frequent 
choppy wave action, extensive mud flats and three to four foot tidal bores. 
The general distribution of atmospheric air pressures coupled with the 
geometry of surrounding mountains and valleys allows full gales to frequently 
occur and the attendent water waves have heights of about 30 feet. Katabatic 
winds are very strong In the Turnagaln and Knlk Arm vicinities. The Influx 
of fresh water from numerous rivers Is highly variable from summer to winter 
resulting I nan attendant var lab I Hty In salinity In the Inlet. 

These factors alone make Cook Inlet a difficult place In which to work, 
but the climate Is sufficiently cold In the winter to also create a sea 
Ice cover of up to 3.5 feet. This Ice forms In floes of up to two miles 
In diameter which move up and down the Inlet with the six knot tide and 
travel distances In the order of 25 miles per tide. 

The study of this Ice Is the topic of this chapter. The general character¬ 
istics of the Inlet are shown In Figures 10.I through 10.4. 

10.3 ICE THICKNESS PREDICTIONS 

The thickness of the sea Ice In Cook Inlet Is derived from two mechanisms. 
The first Is the growth thickness and the second Is the mechanical stack¬ 
ing or rafting. The analysis of growth of sea Ice In Cook Inlet has proved 
to be an Interesting problem. Many factors are contributing to the growth 
and decay of the Ice shnet, and fundamental Information of the oceanographic 
and weather parameters of the Inlet area are too meager to allow competent 
analysts from first principles at the present time. Therefore, the analysis 
prior to construction of the firs4 offshore drilling platform was subject 
to wide limits of confidence. 

10.4 RAFTING 

»■* <;me of maximum Ice growth In the Inlet and at the time of sampling 
for strength neasurements,. thickness determinations were made of several 
floes during t963-64. They were quite uniform In thickness of about twelve 
Inches. At tMs time, general observations were made concerning the occur¬ 
rence of rafting, and It was determined, and Is shown In Figure 10.5, that 
the majority of the rafting occurs when the Ice Is quite thin and generally 
does not appreciably affect Ice thickness. However, It will be noted that 
some small areas of rafting do Indeed occur which can double the thick¬ 
ness of the Ice sheet. Several locations were observed In which the one 
foot thick Ice sheet had rafted with Its full thickness, thereby resulting 
In a two foot thick Ice sheet. It will be noted, however, that not only 
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the fact that the Ice sheet doubles in thickness is important, but also 
of significance, Is the horizontal extent of such thickening. The field 
determination of rafting effects is complex because a search must be con¬ 
ducted for the maximum rafting effects. This Is a population sampling 
program which requires a large number of observations. 

10.5 ICE STRENGTH 

10.5.1 Mode of Failure. The most Important observation made during the 
first winter of the study was the mode of failure of the Ice when Impinging 
upon a temporary exploratory drilling platform. Figures 10.6, 7 and 8 
show the general features of the failure type. At the time these pictures 
were taken, the tidal movement was Into the Inlet, or a flood tide. The 
"A” arrows In all figures Indicate the platform orientation with the "A" 
arrow Indicating ”up Inlet" toward Anchorage. 

It can be observed that the failure mode of the ice is direct compression. 
No significant tension cracking of the ice floes occurred, and the total 
volume of Ice impinging upon a single platform piling Is crushed Into very 
small pieces. Figures 10.9, 10 and II show this failure In detail. Figure 
10 shows in particular the ice being reduced to small particle size. 

Figures 10.6, 7, and 8 show that orientation of the platform relative to 
the direction of general Ice movement is of little significance In reducing 
Ice forces on the platform due to forces Imposed by floes, be they rafted 
or not. This can be observed particularly in Figure 10.7 In which the 
"trailing" piling might have been expected to receive substantial force 
reduction. Piling No. 3 in figure 10.7 can be observed to be offset about 
one piling diameter and is cpparently receiving negligible force reduc¬ 
tion due to the path cut by piling No. I. This compression failure mode 
makes the utilization of ico cutters of questionable value. 

Also to be observed from Figures 10.6, 7 and 8, Is the type of path cut 
through the floes. The pl-tform is obviously a restriction to the move¬ 
ment of Individual floes. The configuration and point of contact of up¬ 
stream floes with the particular floe which Is being extruded past the 
platform results In differing path shapes. In Figure 10.6 It can be seen 
that a curvilinear path Is being generated, probably dictated by the floe 
Immediately upstream from the one being cut. Figure 10.7 shows a large 
floe moving past the platform In which no major floes are obvious upstream 
and the path generated is straight. Figure 10.8 again shows a curvilinear 
path. The upstream conditions at the time of the photograph are unknown. 

10.5.2 Ice Strength Testing, 1962-63. Mid-Inlet ice was sampled at Middle- 
ground Shoals Immediately after the maximum ice growth conditions occurred 
during the winter of 1962-63. The only major Ice-growing weather occurred 
during the first week of February and sampling was done on 7 February when 
the Ice was thickest. Five samples were collected and salinity profiles 
were determined for each sample. Eighty-two compression and tension tests 
were made 'rom the ice collec+ed. 
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10.5.3 Ice Strength Testing, 1963-64. Two favorable ice growing periods 
occurred during +he wfn+er, mid-January and mid-February. Tha January 
period provided the best Ice and five samples were studied in detail. One 
sample, number 6, was collected during f'arch for detailed study. All samples 
were collected to correlate with unlgue test pile (see 10.6) data. The 
first day of test pile data collection produced the most Important bit 
of record for the season. On this day, ?? January, ice was sampled, numbers 
4 and 5, which appeared to best match this record. 

The samples were collected, flown directly to Anchorage by helicopter and 
stored In a deepfreeze until tested. Compression tests, salinity tests 
and crystalographlc thin sections were run on each of the six samples. 

10.5.4 Ice Strength Testing, 1964-65. Six large field samples were col¬ 
lected, and direct compression strengths were determined over a range of 
load rates and +emperatures. Five samples (1-5) were collected in conjunction 
with force measurements on MGS-A, the completed structure. Previous test 
pile results Indicated loads or forces at high load rates to be about 
one-half of those at low load rates. The results of the load rate -strength 
data show this clearly In Figure 10.12. The dotted line denotes Arctic 
sea Ice prcpert les as determined from slower load rates. It should be 
noted that the actual strength of this particular Ice Is much lower than 
average for Cook Inlet Ice and the temperature effect Is very slight, due 
to the low salinities (less than 2 parts per thousand). There were three 
Ice growth periods during the winter, and these samples were taken on 16 
and 20 February, during the third growth period. Onsite observations and 
Impressions Indicated the highest ice strengths during the first period; 
with the second and third periods producing increasingly weaker Ice. 

10.6 LATERAL ICE FORCES ON PILING 

10.6.1 Field Measurements. A test pile was erected on the temporary 
drilling platform previously shown. Figure 10.13 shows the test pile for 
this project at the right side of the figure. It was a 36 Inch diameter, 
20 foot long cylinder supported as a simple beam. The lower hinge was 
a piece of 3/4 Inch plate which also served to support the pile verti¬ 
cally. The upper end was unsupported either vertically or horizontally 
except by a 300,000 pound load cell and adeguate rigging to prevents its 
being pushed over. 

The second test pile shown In Figure 10.13, erected by others, is of canti¬ 
lever design. It was totally collapsed by ice forces before useful data 
could be acgulred from it. The simple beam test pile facility was destroyed 
when the entire platform fa Med and disappeared in December 1964. 

Several Interesting factors were observed. First, and most Important, 
Is that the largest Ice forces occurred when the Ice velocity was very 
slow or zero. The action seen In Figure 10.14, Case J, occurred with a 
change In velocity of from 3 or 4 miles per hour to zero. In Figure 10.14, 
the trace runs from left to right and from top to bottom. Starting with 
the upper left corner (Point C), the Ice velocity Is high but slowlng- 
down by point D. This slowing resulted from the breaking away of a large 
chunk of the ice floe which had already passed the plctform and thus 
ceased pulling the floe past the platform. From point E to F on the 
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record is the slowing of the floe to a complete stop at about point F. 
Very little motion or ice oroakage occurred between points B-A and F. 
This slow ratcheting failure Is characteristic of all the low velocity 
failure experienced during the winter. This floe seemed to be uniform 
in thickness over Its entire area. 

Slow, ratcheting failure was also exporionced by small floes which were 
held'agalnst the test pile by currents which were insufficient to fail 
the Ice. If this floe were struck by another, a substantial amount of 
ratcheting failure occurred unt'l eventually, enough ice was backed up¬ 
stream to provide adequate force +o increase the velocity, ’hen the forces 

ntii V r eduuuu. 

This mode of Ice failure produces severest structurla loading and occurs 
with very small rates of loading. The actual rate of loading for this 
tvpe of failure has not been measured, but it Is believed that the failure 
occurs at velocities between virutally zero and 50 feet per minute. Norma 
high velocity failures may bo as high as 600 feet per minute. The ratcheting 
failure appears to occur only at low ice tomperav.res and has been recorded 
only twice, once in early 1964 on the test pile at MGST and once In late 
1964 on MGS-A. The replotted MGS-A record is shown in Figure 'O-'5* 
Reasonably accurate values for resonant structural frequency were aval I ab le 
for MGS-a! but not for MGST-I. The MGS-A ratcheting ice aI'u;%fr®^®"cv 
and the resonant structural frequency are nearly Identical at I.Z cycles 
per second. This Is very important if the mechanism is forced, poorly 
damped, reasonant vibration caused by an osclallatory fa11 J® J?® 
which happens to occur at the same frequency as the resonant sj^tural 
frequency, laboratory studies, reported below, indicate ^e vibrations 
to be forced, but that damping is too great to allow signlfileant amplifi¬ 

cation. 

A 2-1 ratio of ratcheting induced forces to high velocity Induced forces 
is a consistant value found in results of direct compression tests, test 
elle data. MGS-A data and laboratory pile loading data. The ratio is 
thus found both in static and dynamic situations and c|ear|Y shows this 
to be a load rate effect of the ice rather than resonant amplification 

of structural stresses. 

10.6.2 
I, 

Oscillatory Forces. . . 
Inhoratorv‘MeasuTements. The experimental setup Is shown in^ 
—Hqure 107^: The fee was frozen in place with the tank and 

associated equipment in a cold lab. The fuM Ice sheet was cu 
four smaller pieces which could be forced past the P,le bY 
variable speed drive equipment. Each small floe was a e 

into 

2. 

at a very slow velocity for half Its length and then at the 
highest velocity which the equipment was capable of producing 
for the second half. The forces were determined by SR-4 strain 
gage measurements of the cantilevered, fixed end, one Inch 
diameter pile. Various test sections were mounted at the top 
of the pile; single piles of 1/4, 1/2, I and 2 inch diameters 
and double plies of the identical diameters and variable spacing. 
Data Evaluation. Precision measurement of the ice thickness was 
Imprac+1cal ; therefore, all forces are related to those of a one 
Inch diameter pile at high velocity failure. This base run was 
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made on each new tank of Ice and provided adequate references 
for force and stress values. 

The Ice was not Identical from day to day; therefore, the 
ratio of the failure stress at high velocity to that at low 
velocity Is more meaningful than either of the absolute 

values. 
5 loading Rate. The loading rate effect was clearly shown by 

experlmenfs-and was very si ml lar to the effects observed on 
the platforms and to those of the direct compression tests 
in the laboratory. This feature is shown In Figure 10.17 by 
the decreasing ratio of the ice failure stress for high load 
rate (°f) to the failure stress for low load rate (as). The 
2:1 ratio of low velocity to high velocity failure was repro¬ 
duced and substantiated similar results by other methods of 
measurement. 

4 Suoerstructure Mass Effect. This parameter was studied by 
adding *elqhts to thefo~ of the pile test section. The 
results are shown In figure 10.18. These tests were run 
only on the one Inch diameter section only and are shown for 
the slow velocity failure as a failure stress ratio using 
the unweighted one Inch test section (os) as I00Í. There 
is no appreciable effect within the range of the experiments. 

There Is a slight reduction In failure stress with Increased 
superstructure weight, but the effect Is very small. The 
range of superstructure masses used would be equivalent to 
the deck weights of MGS-A which range from zero to approxi¬ 
mately 5000 tons. Therefore, the deckmass parameter has a 
negligible effect on Ice failure stress at the slow veloci¬ 
ties within the scope of these tests. This result should 
be studied further with particular emphasis on low Ice temp¬ 
eratures (Os ) where ratcheting failure has been observed In 
the field. 

5. Vibration. The results concerning oscillating Ice forces and 
structural vibration are shown in Figure 10.19. The most 
severe restraint of the present design criteria is that of 
ratcheting ice failure which occurs frequently at very low 
ice velocitites. The slow speed experimental tests duplicated 
the ratcheting failure for all pile sizes and spaclngs and 
were easily Induced. All of ^he data In Figure 1C,19 are of 
the ratcheting type and It is easily seen that the frequency 
of this type failure Is no+ matched to the resonant frequency of 
the structure but rather Is a characteristic of the Ice. It 
will be further noted that the frequency associated with the 
laboratory grown Ice Is approximately 5 cycles per second with 
the spread In data decreasing with increased "deck mass". It 
Is doubtful that the decrease In da.a spread Is due to decreasing 
resonant frequency per se, but rather Is apparently depen¬ 
dent on the structural mass, structural time response, and Ice 
failure force relationships. The difference between the ex- 
perlmjntal value of approximately 5 cps as compared with 
approximately I cps for the prototypes Is most probably due 
to the differences In the ice. It wo-. not possible to 
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experiment with lower Ice temperatures, but It should be 
expected that there Is a frequency-temperature relationship 
due to the large changes In Ice properties with varying 
It should be noted that earlier the ratcheting frequency 
was speculated to be generated by the resonant frequency 
of 1ie structure; this must now be seriously questioned. 
The two data records from prototypes showing ratcheting 
failure frequencies which were nearly equal to the struc¬ 
tural resonant frequencies could now be considered coin¬ 
cidence. It Is of considerable Importance, however, to be 
aware of the high probability of the ratcheting failure's 
matching the structural resonant frequency. 

There does exist a possibility for forced, damped, resonant 
vibration of platforms at a time of very large ice forces. 
This, of course, Is not a trivial matter. The degree of 
damping to be expected Is variable between structures and 
Is probably most dependent upon structural deflection In 
the water and water displacement per cycle. The extent 
to which damping is accurately Included In the two pro¬ 
totype records Is not known. None of the experimental 
data show the characteristic forced resonant vibration 
amplification, through the experimental device had far 
less damping than the prototypes. All evidence, thus far 
Indicates the damping to be great, and the amplification 
due to forced vibration Is Insignificant. The 2sI ratio 
of low to high speed failure stresses is further substan- 
tlon of the validity a load rate function concept as seen 
In Figure 10.12. 
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EXHIBIT 1.2 

DATA CODE 

The data shown In Exhibit 1.2.1 Is a summary of values calculated from the 
experimental data shown In Exhibit A. This summary Includes the mechanical 
properties of failure strength anh stiffness, the test parameters of 
temperature and load rate, and many physical properties of the Ice. 

A specimen of the data Is shown below. The decimal Is ommlt+ed In the data 
and Immediately below each "word” In the specimen below Is the word number. 

12250 26^9011 808011 531 210 10000 8230 5400 
(I) (2) (3) (4) (5) <6) (7) (8) 

I 0 0 2 14 10 

Word 
Word Number 
Decimal place 

Word Meaning 

1 Identification number. 

2 bcdeeff 

b « date of collection 

2 I Nov-31 Dec 
3 I Jan-31 Apr 
4 I May-15 May 
5 16 May-31 May 
6 I June-15 June 
7 16 June-1 Aug 
8 I Aug-31 Oct 

c » location of collection 

1 100 vards of theater 
2 I mile off ACS 
3 100 miles north of Barrow 
4 200 miles north of Barrow 
5 100-150 yards north of 

theater, 1961 
6 300 yards north of theather 

d « crystal type code 

1 fine 
2 medium 
3 center 
4 bottom 
5 pack 

ee -angle between slqma and zenith, 0° to 90° 
TT - angle between si gam and c-axis, 0° to 90° 

"11" Indicates randomness 

Word Meaning 

3 ghhllj 

q = fallure type 

Code 

I 

Tension meaning Compression meaning 

good test no visible deformation 
weld failure tensile failure 2 
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3 
4 

5 
6 
7 
e 
9 

head failure 
no failure 
not used 

If 

I« 

•• 

I» 

head failure 
plastic fallure 
no Information 
bad test 
bulge fallure 
explosive failure 
ring around specimen 

hh - age of sample at time of test, days. 
IT - depth from top of Ice to center of specimen. Inches. 
“J - type of test, "I" Is compression, "2" Is tension 

4 Chlorinity o/oo 
5 Temperature -*C. ^ 
6 Modulus of Elasticity, psi x 10 . 
7 Failure Strength, psi. 
8 Rate of Loading, psi/min. 



Uh l ti IT 1*1 COMPRESS tö* DATA, REDUCED 

IP CODE 1 COOfc 2 CML TEMP PAIE MODULUS STRENG 

ID CODE 1 CODE 2 CMl TEMP RATE MODULUS STRENG 

0009-0 . 
«010.0 . 
QOU.O , 
QOW.O 

OUU.O 
001s.o 
001?.c 
ncm.o 
orjjo.ü 
00? KO 

OOÍ *•c 
0027.0 
OCTÜ.C 
0041.0 
1042.0 
004S.O 
00-.6.0 
004 T.O 
OCÎC.O 
CCM. O 
OOS7.0 
nos».o 
00*9.0 
DO6I3.0 
1)061 .D 
CC62.0 
006:3.0 
0066.0 
0CfeS.O 
C366.0 
COTÍ *0 
00T2.0 
con,o 
een.o 
con. o 
0079.0 

ocm.c 
'0034.0 
CCÔS.0 
CC66.0 
000 7.0: 
ocae.o 
0CÖ9.0 
0097.0: 
CC18.C 

:0099.C 
0103.0 
0104.0 
0106.0 
01C7.O 
3Ï0S.C! 
0109.0 
0119.C 
1110.C 

' 0120.0 
cizi.o 
0122.0 
0129.0 
0126.0 
0129.3 
013t.C 
¢1)2.C 
0134.0 
0136.0 
01)9.0 
0149.0 
0191.0 
0197.O 
0199.C 
0161.C 
0166.0 
0196.0 
0197.0 
0199.O 
0199.O 
0200.0 
0201.0 
3232.0 
0233.0 
0204.0 
0207.0 
0209.O 
0209.C 
0210.0 
0211.0 
0212.0 
0213.0 
0214.0 
0215.C 
02U.C 
0217.0 
0219.0 
1220.0 
0221.0 
0222.0 
0223.0 
0224.0 
0226.0 

,2120000 
,2120090 
.2120000 
.2123030 
,3120000 
.)120000 
.1120000 
.)120090 
.)120000 
.iUUOCv 
• 3120C90 
.3170300 
.U2000C 
.3120090 
.3120090 
.3120090 
..me 090 
.1130000 
. 31 3000(1 
.3130090 
.)13009() 
.moceo 
. )13-090 
.)14( 090, 
.3140070 
.3160090 
.314,:090 
.314.)090 
,3140090 
.3140090 
.)140090 
• 3140090 
.3140090 
.3140090 
.3140090 
rj 14UÇ9.0 
• j) 149090 
.3149000 . 
.3149046 . 
.3149090 . 
,)149010 . 
,)149(46 . 
.314QC90 . 
,313O09C , 
•3130300 « 
.31)0090 < 
.meco*'4 
,:vr)9ooo 1 
,)139090 : 
.3139090 
.3 1)9000 
.3 134»45 
,3229011 
.3129090 
.322ÓODO 
.3229C90 
.3220000 
.3249090 
,3249000 
.4 12 POCO 
•4120QOC 
.4129090 
,6130000 
,4139090 
,4130011 
,4139090 
,4139090 
•5149090 
,3149000 
.5149045 
.5140090 
.5120000 
.5120000 
.5120000 
.5120000 
.512C0OO 
.3129090 
.5129090 
•5120CCC 
.5129090 
,5143090 
.5140090 
« 5143090 
.5140090 
.6149000 
.6149000 
.6149045 
.6149090 
,5149000 
,6140045 
,6.40090 
.6149090 
,6149000 
.6149045 
.6140090 
,6140090 
.6140090 
.6140090 

•5G0081 4.64 
,510081 5.39 
,310GHÏ 4.18 
,600081 5.11 
.5U2081 4,44 
• 6 Ü 7 C A1 4.71 
.500081 5.09 
.6GQU01 5.22 
,500081 4,Ü 7 
.6 JH 1 4.72 
.6 10)1 4,49 
.6::1081 6,70 
• 601CAl 4.57 
.300081 4.00 
• 500C 81 4,03 
•SCOCHt 4,21 

0Q-: 81 3.60 

18,9 30.00 
16.8 35.00 
14.3 89.00 
lfe.8 
16.9 
18.9 
21.C 
21.0 
21.0 
21.0 
21.0 
21.0 

88.00 
79,00 
680.0 
82.00 
590.C 
30.DO 
Te evj 
260.0 
1230. 

14.0 220-< 
ic.o ec.--') 
10.0 
10.0 
10.0 
10.0 
18.9 
18.9 

21 

,5 MC 91 4.77 
,500081 3.46 
.501:181 1*76 
• SCIHIHI ).39 
,6.: 1081 6.32 
.6 . 1081 4,04 
,6-481 2,7? 
,5 0481 2,77 
.6,’:D4 8í 7.46 
.500491 7.52 
.51::)481 2.3) 
,500481 2,fe? 
.600481 2.30 
.600481 2.41 
•5Ò0481 2.19 
.600481 1.92 
, 5 )0601 2.72 
• 5.)06CU :2.96 
,6. 1601 1.94 
,*:ÜC60| 1.86 
•60C601 l.Dfe 
.6'vCfcCl i.«6 
.600601 1.99 
.3..0 601 1.99 
.50(1601 1,4e» 
,600601 1.99 
•300081 4.Ü6 
,60o:ei 4.»6 
.5---.91 3.8 7 
iSuiwâl 3.97 
.601081 
•501081 
.501081 
.5 vi 0081 
•510081 5.78 
,500081 .10C 
.500(181 6.28 
.600081 .070 
■60CO9l .07( 
• 500081 .07C¡i 
.5((1601 1*15 
,5(1601 1.16 
.5 • JO»i 5.13 
.501081 
.501081 
•501081 
.500061 4.4? 
.502061 3.29 
• 500C 81 4.54 
.500081 5.10 
•3CC6C1 2.49 
,500601 2.49 
.303601 2.49 
.5(0601 2.93 
.530081 3.98 
.530081 
.500081 
.500081 
.500091 
,5C0CB1 
•500091 
.530081 
.500081 
.500601 
.500601 
.500601 
.500601 
.501601 
.501601 
.501601 
,500601 2.19 
.501601 2.19 
,501601 2.19 
.501601 1.68 
.501631 2.5C 
.502631 2*5' 
.5:2601 2•5( 
.501141 1.21 
.5.1141 1.71 

501101 1 

610.0 
1320. 
250.0 
36.0C 
2200. 
4 ? O , O 
Slo.U 

71.0 65.00 
21.0 34.00 
14,3 71,00 
34.1 
14.1 
i 4 , ) 
14.? 
14.) 
14.3 

660.0 
93.00 
66C.0 
990.0 
91.ÜO 
66.OC 

10.0 67,00 
10.0 610.0 
10.0 48,00 
6.00 94.30 
b.30 600.C 
6.00 
6.0C 120.0 
ft.OC 130.0 
6.00 tj2.CC 
6.QC 970.C 
6.00 920.0 
6,00 660.0 
6,CC 1000. 
14.3 93.00 
14.3 540,0 
14.3 93.01 
14.) 157,0 

4.80 

6.28 

6.66 
6.66 
4.89 

14 
14.? 
14.3 

160.0 
134.0 
165.Ö 

14.) 1060. 
14«? 800. 

3.98 
3.98 
2.36 
2.36 
2.36 
2.36 
2.36 
2.36 
2.90 
2.93 
2.9C 
2.9C 
2.11 
2.1? 
2.13 

.631141 1.21 

14.3 520*0 
14.3 1000, 
14.3 88.00 
14,1 69.00 
14.3 480.0: 
14.3 74,.0 
14.C 125.0 
14.3 246.0 
14.3 560.0 
14.3 1030* 
14.3 930.0 
14.3 143.0 
14.3 4Î.CC 
6.0C 680.0 
6.SC 823.0 
6.00 847.0 
6.00 91(.0 
6.00 870.(1 
6.00 1060* 
2.0C 470.C 
2,00 940,0 
2.CC 680.0 
2.00 44C.0 
2.00 735.0 
2.00 295.0 
2,00 763.0 
2.00 880.0 
2.00 550.0 
2.00 539.0 
2,00 98C.0 
2.00 520.0 
2,00 96:.C 
2.00 600*0 
2.00 740.9 
2,PC 740.0 
2.0C 176.0 
2.00 120.0 
2,00 160.C 
2.CU 184.0 
2.00 680.0 
2.CC 60:.0 
2.00 46'J.C 
1.00 530.0 
1.00 610.0 
1,00 740.0 
1.00 1060. 

405.00 
413.00 
410.00 
509.00 
640.00 
785.00 
461.00 
689.00 
436.00 
666.00 
692.00 
894,00 
742.00 
347.00 
626.00 
831.00 
446,00 
457.00 
872.00 
582.00 
920.00 
561.00 
553.00 
929,00 
1270.0 
1040.0 
544,00 
1003.0 
1007.0 
B06.G0 
89Û.CÛ 

O 1330.0 
678.00 
736.00 

C 1143.0 
795.00 

G1.1C00 329,00 
,880000 475.00 
.500000 105,00 
6.60000 733.00 
6.20000 958.90 
i.40000 240.00 

917,00 
455.00 
741.00 
476.00 
622.00 

6.20000 477,00 
l.OCOOO 338.00 
1.39000 514,00 

917,00 
1.40000 530.00 
1.90000 376.00 

667.00 
494.00 

1.10C00 416,00 
262.00 
403.00 
227.00 
687,00 
680.00 

1,50000 756.00 
1.80000 676.00 
•710000 388.00 

470.00 
429.00 

1.20000 373.00 
1.OCOCO 601.00 
1.40000 399,00 
2.10000 272*00 
7.30000 1393*0 

303.00 
9.20000 741,00 
l.00000 398.00 
.230000 147.00 
1.90000 410.00 
.150000 116.00 
2*00000 223*00 
1.30000 866.00 
,190000 168.00 

743.00 
1.4CC0C 1013.0 

738.00 
2.60OOC 901.03 

231.90 
1 .90000 469.00 
1.90000 163.00 
1 .40000 146,00 
.3-.0000 118.90 
.600000 109.90 
4.40000 765.00 
.650000 650.00 
.340000 499.00 
,190000 153,CO 

477.CC 
413.00 

; .60000 411.00 
.76C00C 492.00 

C226.C 
C228.0 
0229.0 
0230.0 
0231.0 

.6140090 

.6140000 

.6149046 

.6149090 
.. .6149000 
02)2.0 .6149045 
023).0 .6140090 

,6140090 
,6149090 
,6149000 
,6149045 
,7149090 
7149000 

i.21 
2.64 
2.64 

02)4,0 
02)6.0 
02)6.0 
0237.0 
0238*O 
02)9.0 
0240.0 .7149045 
0244,0 
0242.0 . 
0241.0 , 
0245.0 < 
1246.0 i 
0247.0 , 
0248.0 
0249.0 
0260.0 
0251.0 
0252.0 
0253.0 
0254.0 
0256.0 
0266.C! 
0257.0 
0258.0 
0259.0 
0260.0 
0261,0 
C262.0 
0263.0 
C264.0 
0265.0 
0266.0 
0267.0 
0268.0 
0269.0 
0270.0 
0271,0 
0272.0 
0273.0 
0274.0 
0275.0 
0276.0 
0277.0 
0278,0 
0279.0 
0280.0 
0281.0 
0282.0 
0283.0 
Y284.0 
1285.0 
0286.0 
V287.0 
0288.0 
0289.0 
0290.0 
0002.0 
0003.0 
0004.0 

7149090 ¡t 
? 140090 
.'140090 

,7149000 
,7149045 
,7149090 
,7149000 
,7149046 
,7140090 
.7140090 
.7140090 
.7140090 
.7140090 
.7140090 
, 7140090 
,7140090 
¿7140090 
.7140090 
.7140090 
.7140090 
,7140090 
,7140090 
,7140090 i. 
,7140090 • 
.7140090 . 
.7140090 • 
.7140090 . 
.7140090 < 
.7140090 , 
.7140090 • 
,7140090 « 
,7140090 « 
•714C090 i 
.7140090 i 
.7140090 ' 
.71.,0090 
,7140090 
.7140090 
.7140090 
.7140090 
,7140090 
,7140090 
.7140090 
•714C090 
,7140090 
.7140090 
,7140090 
,7140090 
,7144590 
•212COOO 
•212COOO 

_ .2120000 
0003.0 ,2120000 
0006.0 .2120000 
0007.0 .2120000 
0291.0 ,7149090 
0292.0 .7144343 
0293.0 .7149000 

,7149043 
.7140090 

_ .7144390 
0297.0 .7149090 
0298.0 .7144545 

7149000 
.7149045 
.7140090 
.7144590 
,7149090 
•7144545 

7149000 
. 7149045 
0307.0 .7140090 
0308.0 .7144590 
0309.0 .7149090 
0310.0 .7149045 
0311.0 .7140090 
0312.0 ,7149090 

.7149045 

.7140090 

.7149090 

.7149045 
•714C09C 
.7149090 
.7149045 
,7140090 
,7149090 

üj, 6 <» 

ï. 6'• 
?.6- 
2.68 
3,6« 

2.68 
2.68 
2.68 
,740 
.740 
. 746 
.¿M 
.1*7;, 
.«7;: 

0294.0 
0293.0 
0296.0 

0299.0 
0300.0 
0301.0 
0302.0 
0303.0 
0304.0 
0305.0 
0306.0 

0313.0 
0314.0 
0315.0 
0316.0 
0317.0 
1318.0 
0319,0 
0320.0 
0321.0 

.5(:2141 

*6(1121 
.61121 
.6.-2121 
• 6 e2121 

.61601 

.6 1601 
,6(1601 
.6(1601 
.5(2601 
.6)1601 
. 6 V15 01 
.6-1601 
.302121 
.6(1601 
.5(16,01 
.6 : ,121 
.603121 
.60-.121 
•6.4121 
.64121 
.6(1081 
.502(181 
.5r;iC8l 
.501081 
.602081 
.601 '81 
.5(1091 
.5(1 81 
.5(0081 
.502181 
.6.2181 
.5(2181 
.5()181 
•50)181 
.503181 
.603181 
.502181 
.502181 
.505081 
.504081 
.505061 
.5-5081 
• 506081 
.505081 
• 5(6081 
.505081 
•506081 
.5(6181 
,606181 
.5(16181 
.506181 
.5)7181 
.507181 
.507181 
.607181 
.607181 
.502181 
.302181 
.601181 
.5(3181 
.531181 
•500081 
•5C0Q81 
.5:0001 
•5C0081 
•300081 
•500081 
• 503181 
.503181 
.503181 
.503181 
.503181 
.5:3181 
•3C4181 
•504181 
.504181 
.535181 
•504181 
.504181 
•504181 
•504181 
.504181 
.504181 
.504181 
•505181 
.505181 
.5C5181 
.305181 
.505181 
•505181 
.5(5181 
.305181 
.505181 
•506181 
.3C51B1 
•5C6181 
.5C6181 
.506181 

1.00' 
1.00 
1.00 
1.00 
I • CÖ 
1.00 
i. :: c 
1.00 
t.cc 
t.cü 
1.00 
1.00 
i.oo 
1.00 
1.00 
1.00 
l.CC 
l.C'C 
l.CC 
1.00 
1.0 c 
1.00 
2.00 
2.00 

.25 ' 

.260 
T *. 

.250 
• 25D 
.050 
.050 
.050 
.050 
.050 
.050 
.050 
• 050 
.OSO 
• 060 
• OSO 
.050 
.050 
.050! 
.05. 
.250 
,050 
.05(J 
.400' 
.40 O 
.400 
,400 
.400 
.400 
• 40(1 
.400 
.400 
*40CÍ 
,400 
.4011 
• 40(1 
.400 
,4 00 
.400 
• 4M 
• 400 
• 09U 
.090 
.090 
.090 
• 090 
3.51 
4.74 
5.53 
6.47 
3.74 
5.49 
.090 
,090 
.OVO 
.090 
.090 
.090 
.090 
.090 
.090 
.090 
.090 
.090 
• C90 
.090 
,09C 
• 13C 
.130 
.130 
.130 
.130 
.130 
,130 
.13- 
.130 
.130 

130 
13 C 
130 

,130 
,130 
,130 

164 .C 
580.0 
580.0 
140,0 
120.0 
33.CC, 
560.( 
87:-.0 
960.0 
680.0 
676. ; 
1)2.0 
1 4 4 . . ' 
1 M.Ü 
4 8 0.0: 
V 6 * O 0 
n : .0 
66( • 

• ' 
111.0 
14 . . . 
180.- 
520.0 
1040. 
«3.00' 

1.20000 
.690000 
.160000 
.460000 
.220000 
.120000 

i.cocee 
U2CCC0 
.710000 
.280000 
.460000 
.)80000 
.160000 
• 340000 

.340000 
2.00000: 
.933000' 
.)40000 
,390000 
t ,0(1000 

2.00 
2.00 
2.0C 
2.00 
2.C0 
2.00 
2.00 
2.C0 
2,00 
2.00 
2.00 
2.CC 
2.30 
2,00 
2.00 
IC.C 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.3 
10.0 
1C.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.o 
10.0 
ui.e 
1.00 
1.00 
1.00 
1.00 
1.00 
12.0 
8.00 
10*0 
14,0 
14.3 
14.0 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
l.OC 
l.CO 
1.00 
1.00 
l.OC 
1.00 
1.00 
l.OC 
l.OC 
l.CC 
1.00 
1.00 
l.OC 
l.CC 
l.CC 
1.00 

>20.0 

6 40 • J 
i:?:. 
4 1,0 O 
63.01 

1 ,)8(1. 
62.00 
480.0 
1022* 

48.20 
540,0 
950.0 
4C.0C 
33C.O 
1042, 
46.30 
445.0 
1240. 
43.0C 
500.0 
1200. 
35.00 
480.0 
1060, 
51.30 
600.0 
1200. 
47.00 
565.0 
840.0 
480.0 
430.0 
560,0 
811.0 
760.0 
250.0 
300.0 
270.0 
300.0 
65.30 
270.0 
530.O 
650.6 
875.0 
750.0 
990.0 
9C0.0 
873.0 
74C.0 
740.0 
560.0 
800.0 
845.0 
750.0 
520.0 
660,0 
530.0 
1931. 
1590. 
1700. 
1150. 
14CC. 
1550. 
1560. 
17?5. 
146C. 
930,0 
180.O 
130,C 
103.C 
153.C 
130.0 

1.40000 
1.10000 

.430000 
•860000 
1.10030 
3.90C00 
3.70000 
1.55000 
1.90000 
.780000 
2.40000 
.780000 
2.10000 
1.70000 
•BOOOCO 
•620000 
.720000 
•220CCC 
.110000 
1.30000 
1.20000 
2,60000 
.800000 
Î.30CO0 
3.40000 
1#50000 
.860000 
.480000 
1.30000 
.45CCC0 
.620000 
1.coceo 
.580000 

245.00 
204.00 
143.00 
79.000 
92.003 
47.CCO 
587,00 
)85,30 
429.00 
29),00 
te?.do 
756.00 
269.C0 
71.CCO 
166 * -3 
370.uO 
333.00 
196.00 
158.OC 
255,00 
315.00 
tu.00 
577.00 
680.00 
288.00 
499,00 
312.00 
225.00 
5)2.00 
600.00 
341.00 
295.00 
702.ÜO 
62ü.'('0 
441,OC 
379.00 
530.00 
371.00 
4P8.CC 
400.00 
322.00 
453.00 
754,00 
229.00 
229.00 
696.00 
449.00 
786.00 
189.00 
496.00 
1333.0 
972.00 
496.00 
790.00 
901.00 
395,00 
824.00 
447,00 
277.ÜO 
410.00 
729.00 
587.00 
402.00 
377,00 
280.CO 
270.00 
379.00 
426.00 
575.00 
282.00 
290.00 
583.00 
206.00 
387.00 
545.00 
595.30 
219*10 
371.00 
165*00 
974,00 
982.00 
427,00 
177.00 
4CO.OO 
182.00 
1131*0 
903.00 
432.00 
239.00 
445.00 
'396.00 
24l.CC 
466.00 
60),DC 
178.(.0 
466.00 
245.00 
91.000 
516.CC 
237.00 
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F »HlUI T 1.1 COMPREívf ION OATA* REDUCED 

10 

0009.0 
COI 0.0 
0011.o 
( ■ir.o 
( . 14« C 
001^.0 
0017.0 

0018.0 
0170.0 
om.o 
om.o 
0027.0 
OO-Jíl.0 
OPA 1.0 
ODA?.O 
OCAï.O 

COOt 1 CODE ? CHL TEMP HATE MODULUb bTHENG 

.?l?nooo 

.212(1090 
• 4.54 ih.9 ic. 
•5.0081 5.19 16.8 15. 

.21?.»nfiD .8^0081 4.18 14.1 89.00 
? 12(1000 
.1120000 
112.1000 
1120000 
112C09P 
31?:: nn.0 
312(1000 
1120090 
U20000 
3120000 
3120090 
3120C90 
3120090 

OC46.0 .3130090 
(JPA7.0 .inocuo 

inccoo 
11 K'C9: 
313^090 
i acó 
3 11 090 
314 090 
314*090 
314JÛ90 
314(090 
314.0090 
3140090 
3140090 

,0050.0 
CC51.0 
0r57.0 
0058.0 
ÛC59.0 
CC60.0 
0C61.0 
0062.C 
OC-61.0 
0(,44.0 
CC6$.C: 
0066.0 

.500081 6.11 16.8 86.00 

.5v?v81 4.44 |8.,‘ 79.00 
• 50?¡'81 4.71 ÍH.9 
.500081 5.(9 21.0 82.00 
.5vUt,ftl 6.22 21.0 69C.C 
.500081 4.0 ? 21*0 ÎO.UU 
.5j(U>«1 4.7? 21.0 700.0 
• 6oICH 4.49 21.0 260. 
•601081 6.70 21.0 1230. 
.501081 4.57 14.0 22U0. 
•510081 4.ÜC 10*0 80.00 
.500181 4.05 10.0 510.C 
.500081 4.21 10.C 1320. 
.500081 3.60 10.0 250.Ü 
•5UO081 4,77 10.Ü 36.00 
.500081 3.46 18.9 22CO. 
.600081 3.76 16.9 470.0 
• 5¡ 1081 3.39 21.0 510.U 
.5' i: «l 5.32 21.0 65.yO 
►6"ló81 
.500481 

V4 21.0 
2.211 14.3 

34.00 
71.yü 

.5 0481 2.27 14.3 660.0 

.6 ' 461 1.46 14.3 93.0», 

.5-.0461 2.52 14.3 560.C 

.501481 2.33 14.3 990.0; 
»50C461 2.63 14.3 91.üc 
.500481 2.30 14.3 66.00 

(1071.0 .3140090 .500481 2.41 lü.U 67.00 
0072.0 .3140090 .500901 2.19 10.0 61^.0 
0073.0 .3140090 .600401 1.9? lü.Ü 48.UO 
0077.0 .3140090 .500601 2.7? 6.00 94.ÜO 
0078.0 .3140090 .5C0601 2.96 6.00 6‘)(1.C 
Cr79.C .3140090 .501601 1.94 6.0C 
0063.O .3149C90 .500601 1.86 6.00 12a.C 
0084.0 .3149000 .500601 1.86 6.00 130.Ç 
0065.0 «3149C45 .500601 U86 6.0Ü 82.' 
0066.0 
0067.0 
1008.O .3149045 .500601 1.96 6.CC 66, 
CC69.C .3140090 .5-0601 1.99 6.00 lOuC. 
0097.C .3130090 .5ÚJC81 4.06 14.3 93.U-' 
0098.O .3130000 .500081 4.?6 14.3 540.Ü 
0099.C .313009 .500001 3.87 14.3 93.OC 
0101.0 .3110000 .501081 3.97 14.3 157.O 

.3149090 .50CÍ6C3 1.99 6.UC 670.C 
•31490Ü0 .500601 1.59 6.0C 92« 

0104.0 .3139000 *501081 14.3 15U.C 
0105.0 .3139090 .6-1081 4.80 14.3 134.0 
0107.0 .3119090 .5(1081 14.3 165.0. 
0108.0 .3139000 .500*81 5.28 14.3 1050. 
0109.0 .31^4645 .500081 5.2B 14.0 600.0 
0119.0 
011C.Í! 
0120.0 
0121.0 
0122.0 

.3229011 .500081 .100 14.3 52..U 
»3129090 .500081 5.28 14,3 10CO. 
.3220000 
•3229C90 
.322CC0O 

0125.0 .3249090 
0126.0 .3249000 

»520081 .07C 14.3 08.Üü 
.500081 .070 14.3 89,00 
• 5-0(81 .07. 14,3 48-i.O 
•51601 1.15 14,3 740.0 
.5C1601 1.15 14,C 125.Ó 

0128.0 .4120000 .520081 6.13 14,1 246.0 
0131.0 .4120000 .501081 6.56 14.1 600.0 

•4129090 .501091 5.56 14.3 1032. 
•4130000 .5,1081 4.89 14.1 930.0 
,4139090 .5*0081 4.43 14.3 143.0 
.4130011 .502001 1.29 14.3 45.00 
.4139090 .5'*0081 4.5fc 6.730 4SI»,V 
,4139090 .6.,0081: 6.3!' 6.00 B26.': 
.5149090 .5 OfcH 2.49 6.00 04(:.0 
• 5149000 .5''060! 2.49 6.00 9lL‘.0 
.5149045 .5006,01 2.49 6.00 070.0 
.5140090 .600601 2.93 6.00 1C64. 
.5120000 .5.0001 3.98 2.00 4?0.0 

5120000 .50081 3.98 2.00 540.0 

0132,0 
0134.0 
C136.0 
C139.0 
(149,0 
0151.0 
0157,0 
0159.0 
0161.0 
0166.0 
0196.0 
0197.0 
0198.C 
0199.0 
0200.0 
<*201.0 
0202.0 
0203.0 
C204.0 
0207.0 
0208.0 
0209.0 
0210.0 
0211.0 

,6120000 .509081 3.98 2.00 680.0 
H2C000 .500081 2.16 2.00 440,C 

,5120000 .500081 2.36 2.00 735.0 
.8129090 .500081 2,16 2.00 295.0 
•5129090 .600081 2.34 2.00 765.0 
.8120000 .5-0081 2.36 2.00 080.0 
•5129C90 .5(0081 2.36 2.CC 65C.C 
• 5140099 .6(:601 2.9.0 2.00 530.C 
,5140090 .5(0601 2.90 2.CO 98C.0 
.5140090 .590601 2.90 2*00 620.0 
.5140090 .60601 2.90 2.00 960*0 
.6149090 .501601 2.13 2.00 600,0 

C212.0 .6149000 .501601 2.11 2.00 740.C 
0213.0 .6149045 .8.16C1 2.13 2.00 74C.0 
0214.0 .6149090 .500601 2.19 2.00 175.C 
0215.0 .6149C00 .501601 2.19 2.00 120.0 
0216.0 .6140045 .501601 2.19 2.00 16Ó.0 
0217.0 .6140090 .501601 1.68 2.00 164.C 
0219.0 .6149090 .501601 2.50 2.00 660.0 
0220.0 .6149000 .502601 2.50 2.00 600.0 
0221.0 .6149045 .502601 2.50 2,00 460*0 
0222.0 .6140090 .301141 1.21 1.00 530.0 
0223.0 .6140090 .501141 1.21 1.00 510,0 
0224,0 .6140090 .5U1101 1.21 1.00 740.0 
0225,0 .6140090 ,501141 1.21 1.00 1C60, 

405.00 
413.00 
410.00 
509.00 
540.UO 
788.-O 
461.00 
089.00 
4 36,00 
886.00 
692.00 
694.00 
742.00 
347.^0 
628.00 
631.00 
446.00 
457.uO 
072,00 
682.00 
920,00 
651.00 
853.00 
929.JO 
1270.0 
1040.0 
644.UC 
1003.0 
1007.0 
006.00 
800.00 

0 1330.C 
578.00 
736.00 

O 1143,0 
795,00 

01.1000 329.yO 
.060000 476.00 
• 50 jCOO 106.y(i 
b.60000 733.U0 
6.20000 95o.uC 
1.40C00 240.00 

917.00 
455.00 
741.00 
476.00 
622.00 

6.2CCC0 477,00 
1.00000 338.00 
1*30000 514.Ò0 

917.00 
1.4C000 530,00 
1.90000 376.00 

667.00 
494.00 

1.1CC00 416.00 
262.00 
403.00 
227.00 
587.00 
68C.no 

1.50000 756.00 
1.80000 676.:0 
.710000 388.00 

470.00 
429.00 

1.20000 375.C0 
l.OCOOO 608.C0 
1.40000 599.00 
2.10000 278.00 
7.30000 1345.0 

303.00 
9.20000 741.CC 
l.00000 698.00 
•210CO0 147.00 
1.90000 410,00 
•150CC0 116.00 
2.00000 225.00 
1.50000 866.00 
.190000 168.00 

743.00 
1.40000 1013.0 

738.00 
2.60000 901.00 

231.00 
1.90000 469.00 
1.90000 163.00 
1.40C00 146,00 
•140000 118.00 
•600000 109.00 
4.40000 765.00 
•660000 650,00 
•340000 499,00 
.190000 153.00 

477.00 
413.00 

1.60000 411,00 
•76UOOO 492.00 

ID 

0226.0 
0228.0 
0229.0 
0230.0 
0231.0 
0232.0 
0233.0 
0234.0 
0235.0 
0236,0 
0237.0 
0238.0 
0239.0 
0240.0 
0244.0 
0242.0 
0241.0 
0245.0 
0246.0 
0247,0 
0248,0* 
0249.0 
0250.0 
0261.0 
0252.0 
0251.0 
0254,0 
0255.0 
0256.0 
0257.0 
0258.0 
0259,0 
0260.0 
0261.O 
0262.0 
0261.0 
0264.0 
0265.0 
0266.0 
0267.0 
0268.0 
0269.0 
0270.0 
0271.0 
0272.0 
0273.0 
0274.0 
0275.0 
0276.0 
0277.0 
0278.0 
0279.0 
0280.0 
0201.0 
0282.0 
0203.0 
0204.0 
0205.0 
0206.0 
0207.0 
0200.0 
0209.0 
0290.0 
0002.0 
0003.0 
0004.0 
0005.0 
0006.0 
0007.0 
0291.0 
0292.0 
0293.0 
0294.0 
0295.0 
0296.0 
0297.0 
0290.0 
0299.0 
0300.0 
0301.0 
0302.0 
0303.0 
0304.0 
0305.0 
0306*0 
0307.0 
0300.0 
0309.0 
0310.0 
0314.0 
0312.0 
0313,0 
0314,0 
0315.0 
0316.0 
731T.0 
0310.0 
1319,0 
0320.0 
0121.0 

CODE i CODE 2 CHL TfcWP HATE MODULUS STRENG 

6140090 .502141 1.21 1.00 184.0 1.20000 245.00 
149000 .5(1121 2.64 1,00 580.0 .690000 204.00 
149045 .601121 2.64 1,00 580.0 .160000 143.00 
149090 .5(2121 2.64 1,00 140.(5 .450000 79.000 
149000 
149045 
140090 
140090 
149090 
149OCO .5(1601 
149045 
149090 
149000 
149045 
149090 
140090 
140090 
149000 
149046 
1490«0 
149000 
149045 
140090 
140090 
140090 
Huor* 
140090 
140090 
14Û090 
140090 

•5C2121 
•502121 
.501601 
.501601 
.501601 

2.64 1.00 12J•0 .220000 92.000 
2.64 1,CC 33.(.0 .120000 47.000 
2.80 1.00 560.0 
2.58 1.00 070.0 

887,00 
1,00000 305.00 

1.00 96(.,0 1.20000 429.00 
1.00 680.0 

502601 2.68 l.CO 675.J 
801501 

.710000 293.0C 

.280000 103.00 

501501 
501501 
501121 
501501 
501601 
603121 
5 3*121 
5U4121 
504121 

740 1.00 132.0 .460000 286.00 
,740 1,00 140.0 .380000 269.00 
•TAD 1,00 130.) .IfuOOO 71.000 
• 250 1.00 40C.O .'jAOflOO 166.00 
*870 1.00 95.00 
.870 neo 110.0 
,25'- noa 66'.,O 
.25c« noa 94C. ■ 
.250 noa ni'a 

• oo 250 
504121 .250 1.00 
5-1081 .C5C ?.ro ,.o.o 

050 2.00 ICAt. 
05«. 2.00 83.00 
;>50 2,00 860.J 
05U 2.00 920.0 

501081 .05o 2.00 62.OU 
521081 .050 2*00 540.0 
601C81 ,050 2,00 1120. 

.5:2001 

.5(,1()81 
•5(1081 
•5C2O01 

370,00 
»34UOOO 333.00 
2.00000 198.00 
.930000 158,-0 
.340000 288.00 

0 .390000 318.00 
J.O 1.00000 111.00 

577.00 
600.00 
208.00 

140090 .500081 *050 2,00 41.00 
O50 2.CO 53.ÛU 
050:2.00 550.0 

140090 .5(2161 
140090 .602101 
140090 
140090 

.502101 
•803101 

140090 .603181 

.050 2.00 1000. 

.050 2.00 62.00 

.050 2.00 480.0 

499.00 
312.00 
225.CO 
532.00 
600.00 
341.00 
295.00 
702.00 
620.00 
441.00 
379.00 
530.00 
371.00 
4(18,00 
400,00 
322.00 
453,00 
754,00 
229.00 
229.00 
690.00 
449.00 
706.00 
109.00 
496.00 
1333.0 
872.00 
496.00 
790.00 
803.00 
398.00 
824.00 
447.00 
277.00 
410.00 
729.00 

7140090 .5(3181 *090 l.CC 610.0 1.400CO 587.00 
7144590 .803101 .090 1.00 76C.0 1.10000 402,oC 
2120000 .800081 3*51 12*0 25C-*C- 377,00 
2120000 .500081 4,74 fl.OC 300.0 26C.OC 
2120000 ,5(0081 5.53 H.O 27C.C 270.0C 
2120000 .500081 6.47 14.0 100.0 379.0C 
2120000 .500081 5.74 14,1 05.GO 428.00 
2120000 .500001 6*49 14,0 270.0 575.00 
7149090 .603181 .090 1,00 530.0 .4300CC 282.CC 
7144545 .503181 .09( l.CC 650.0 .86CC00 290.00 
7149000 .503181 .090 l.OC 076.0 1.10000 583.00 
7149045 .503101 .090 nCO 750.C 3.9CCOO 206.00 
7140090 .803161 .090 1.00 99Ü.0 3.70000 307,00 
7144590 .503101 .090 1.00 90C.0 1.550CO 845.CC 
7149090 ,504101 ,09C 1.00 873.0 1.90000 598.00 
7144545 .504101 ,09(. 1.00 740,0 .700000 219.00 
7149000 .504101 .090 l.OC 74U.Ü 2.400C0 371.00 
7149045 .505101 .090 1.00 560.U .'CteOOC 165.00 
7140090 .504101 .090 1.00 0OC.C J.10000 074.00 
7144590 .504101 .090 l.CO 045.0 1.70000 502.00 

140090 .803101 .050 2*00 1P2L. 
140090 .803101 .060 2.00 48.00 
140090 *502161 *080 2.00 840.0 

7140090 .502181 .050 2.00 «50.0 
140090 .5X5001 #40u IÔ.0 40.OC 

7140090 .504001 ,40(' 10.0 310.0 
7140090 .505001 .400 10.C 1C4Ü. 
7140090 .505081 .4UC 10.0 46.U) 
7l400«0 .508001 .400 10.0 445.0 
7140090 .505001 ,4UU lü.O 1240. 
7140090 .506001 ,400 10.0 41.OC 
7140090 .5 '8081 »«400 10.0 520,0 
7140090 .506001 ,400 10.0 120C. 
7140090 .8 .(6101 .4(0 10.0 16.00 
714(090 .5(6101 .4(0 10.0 480.0 
7140090 .506181 .4(0 10.C 1060. 
714Ü090 .5(6181 .40( 10,0 51.00 
714Ü09C .5(7101 ,40U 1U.Ü 600.0 
714C090 • 5L 7101 .4((.1 10.0 12U* 
7140090 .5C7181 .4(0 10.0 47,OC 
7140090 .5-7101 .4UiJ 10.0 565.0 
7140090 .5C7jei .40( 10.C 64C.0 
7140090 .502181 .090 1,00 4H0.0 
7140090 .5(2101 .090 1.00 430.0 
7140090 .503181 .090 1.00 560.0 

7149090 .504101 
7144645 .604181 

.090 1.00 75C.C .0OCOCO 427.yü 
090 1.00 520.0 *020000 177.00 

7149000 .504101 .090 non 660.0 .720000 400.»30 
7149045 .504181 .130 1.00 530.0 .22CCCC 182.00 
7140090 .5(4)01 ,130 1.00 193(. .110000 1131.0 
7144690 .6(6181 *130 1.00 1590. 1.30000 803.00 
7149090 .505181 .130 1.00 170(. 1.20000 432.00 
7149045 .506181 .130 1.00 1150. 3.6000C 239.00 
7140090 .505161 .130 1.00 1400. .800000 445.00 
7149090 ,505161 .130 1.00 1550. 1.10000 396.00 
7149045 .505181 .130 1.00 1560. 3.40000 241.00 
7140090 .505181 .130 1.00 1735. 1.50000 466.00 
7149090 ,505161 .130 1.00 1460. .060000 603.00 
7149046 .605161 .130 1.00 930.0 .460000 170.00 
7140090 .605181 .130 1.00 180.0 1.30000 466.00 
7149090 *305161 *130 1.00 1.10.0 .450000 245.30 
7149043 .505181 *130 1,00 KM.O .620000 91.0CC 
7140090 .605101 *130 1.00 151.0 1.00000 516.00 
7149090 *506161 «130 1*00 130.0 .560000 237.00 

■m\ 
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.i... 

156 

10 

Ü Uí.» « 
li'W'J* t> < 

« 

OVh.O , 
OU» 7.0 ( 
OVB.O , 

OíJO.O 
•m.o 

0 .0 
cm ».o 
om.o 
CU6.0 
f'nr.o 
I* » H?.0 
01 >9.0 
oun.c 
0 »4.1.0 

.0H2.0 
" • * <. 0 
:i >44.0 

; c >4*1. o 
: 0>4h.0 
0H7.0 
r HB.O 

: cmo.ü 
cm i.o 
oiíi.o 
O^I.O 
0154.0 
C155.0 : 

! 0156.0 
; 015 7.Cl. 

:: 015«.0 
0)59.0 
0160.0 
0161.0 
016?.0 
0161.0 
0164,0 
0165.0 
0166.0 
0167.0 
06$. 0 
069.0 
0170.0 
0171.0 
017?,0 
0173.Ó 
0174.0 
0176.0 

. 0176.0 
0177.0 
0178,0 
0179.0 
0180.0 
0181.0 
0182.0 
0181,0 
0184.0 
0186.0 
0186.0 
0187.0 
0188.0 
0189,0 
0160.0 
0191.C 
0192.0 
0191,C 
0194.C 
0196,C 
0196.0 
0197.0 
0398.0 
0199.0 
0400.0 
0401.0 
0402.0 
0403.0 
0404.0 
0406.0 
0406.0 
040T.0 
0406.0 
0409.0 
0410.0 
0411.0 
0412.0 
0413,0 
0414.0 
0416.0 
0416.0 
0417,0 
0420.0 
0421.0 
0422.0 
0424.0 
0426.0 
0426.0 

COCÍ 1 COOt ? CHI. UMP SA ft MODUCU5 srSfNCi 

/149048 . 
.7140090 * 
/149090 . 
7149045 . 
/14 ,090 < 
/149090 < 
1*149046 « 
7140090 « 

,7149090 , 
,7149046 « 
,7140090 < 
,7149090 « 
,7140090 < 
, 7149090 , 
*7149046 , 
*7140090 i 
,7149090 , 

*7149046 , 
.7140090 
,7149046 
. '149090 
.7149011 
. 714901 1 
.7149011 
■ 7140090 
.7140090 
. 714901 1 
• 714901 1 
. /141090 
• /14901 1 
. /14901 1 
. /14901 1 
.714^090 
. /140090 
./140090 
.714901 t 
. 714901 1 
.7149011 
,7140090 
,7140090 
.7140090 
.7149011 
.7149011 
.7149011 
.7140090 
,7140090 
.7140090 
.7149011 
.7149011 
.7149011 
.7140090 
.7140090 
.7140090 
.7140090 
•7140090 
.7140090 
,7140090 
.7140090 
.7140090 
.714.090 
.2329090 
.2129090 
.2129090 
.2129090 
.2129090 
.2129090, 
.2129090' 
.2129090 
.2129090 
.2129090 
•2729090 
.2 129090 
•212909C 
.2129090 
.2129090 
.2329090 
.2129090 
.2329090 
.2329090 
.2129090 
•2379040 
.2329090 
.2324646 
.2124646 
.2324546 
.2324545 
.2324545 
.2124548 
.2124645 
.2324545 
.2120ÚCO 
.2120000 
.2120000 
.2320000 
.2329090 
.2129090 
•2329090 
.2329090 
.2329090 
.2129090 

5.6181 , 
6C6I81 , 
5^6161 , 
506181 • 
5-::6191 • 
608141 
6:6181 
508181 
508181 
5091 Hl 
5v'i/m 
5sj9 J H 1 
509181 
509181 

,609141 
,«<, 9181 
,509181 
,409181 
.509181 
.599141 
.810161 
*510081 
*610(161 
*510081 
.613041 
,61,1041 
.51-3041 
.510041 
.81(:-:41 
.511041 
.511041 
.511041 
.M 1.-81 
.511081 
.511041 
,511081 
•611081 
•611041 
•611081 
.611061 
.611061 
•511081 
•510061 
.512081 
♦512081 
.612981 
.512081 
.513081 
.5121:81 
.5121:81 
.5I2D81 
.513061 
.61 >-''41 
.51? ,:-81 
.617083 
.617083 
.617083 
.61 1083 
.514:181 
.614.-18 3 
.5(,0041 
.601041 
•601041 
.600041 
.600041 
•600041 
.6-004I 
. 6 : :: 041 
.500:04) 
•500041 
.5 ’3341 
.500041 
• 500C4 J 
.500041 
.500041 
.500041 
•500C41 
.500041 
.50004) 
.500041 
.500041 
.500041 
.500051 
.500061 
.500061 
.500061 
.500061 
.500061 
.500061 
.500061 
,500061 
.500061 
.500061 
.500061 
.500041 
.500041 
.500041 
•500041 
•500041 
.500041 

I30 l.OO 170,U .230000 153.00 
I 30 1.00 ‘rV.ui ,,320000 260.UO 

,130 1,00 /c-.Ou 
,170 1.00 16.(10 
,110 2.00 1-- ,,0 
,n* 2.00 Ie*:. 
ill ?.00 11.V0 
,110 ?.00 19(.. 
iiut 2.00 370.0 
lito 
.110 
• 2 10 
. H V .11( 
.11C 
.11 
. 11 ü 
• Uõ 
• llv .11- 
• ir 
*040 
.04- * 

3400ÜÛ 321.00 
.46C000 $9.OUO 
1.00000 417.00 
4,10000 610.00 
í9000CO U-H.OC 
l.OOCOO 570¡.001 
2.40CC0 576.00 

2.00 139.0 1.00000 242.00 
2.00 210.-' 2.50000 /70.00 
2.00 160.C 1.30000 346.00 

0.98000 6(17.00 
1.30000 616.00 
•H/OOÜC 22U.OO 
2.0COOC 1030.0 
.670000 611.00 
1.70000 250.00 

214.00 
1.20000 153.vO 
2.30000 618.0p 
•hOJOOO 142.vü 
.450000 160.00 
.H30Ö00 181.00 
.900000 611.00 
.490000 36ÓèOO 
840000 124,jO 
950000 06.0-10 

2.00 1190, 
2.00 1670, 
7.00 11Cw, 
?.cc- lOCl, 
2.00 2900, 
?.00 1140. 
?.CC 
2.00 1059 
2.00 3200 
2. CO 
2.0C1 

04 0 2.CIC’ 8/1. • 
040 2.00 14.0 
040 2.00 1100 
U4(. 2.ÚC 880. 
041> ?.00 686 

.c,4r ?.CO 1450, 1.70000 456.00 
.040 2,00 lO'-.O 
.04. 2.00 89,00 
•040 2.00 167.0 
•Oh 2.00 160.4 
.040 2.00 14.}.., 
.04 2 .00 I )•'. * 
• Ci. 1.00 49.Wv 

1.00 62.wv» 
1.00 115.(1 

►0.3 C 
.C3C 
►010 1.00 101.0 
.03.:- 1.00 1 30.0 
.030 1.00 97.JO 
.030 1.00 1120. 
.03": i.oo icow. 

1.00 1079. 
1.00 

.030 

.030 
■030 1.00 982.U 
.0 3*:* 1.00 1170. 
• C30 1.00 780.0 
• 070 UOO 970.0 
•CIO t.00 1U6v. 
.010 l.oü 1K0. .640000 349,00 
• 040: l.co 1460. .220000 651.00 

• 290000 6 3.CH'0 
.67OOC0 67.0,0 
.620000 115.00 
•660000 192.00 
UtOOCO 255.00 
•53COCO 364.00 
•500000 90.0w0 
.6C0CC0 59.00v 
.2900-00 66.00;) 
.400000 210.00. 
.510000 302.00 
•270000 243.UO 

17”¿00 
l.200-00 139.00 
.620000 67.000 

468.00 
.390000 362.CC 
• 600000 500.1,0 
•27C00C 177.00 
.420000 158.00 
.360000 223.00 

.04 ;i 

.03(1 
1.00 140. 
l.oc 1500. 

•070 1.00 1100. 
.010 1.00 410.0 
•030 1.00 un,. 
•030 1.00 1440, 
•030 1.00 )U4w. 
♦C30 l.OC 1620. 
4.3,:; 6,00 Í2D.0 
).40 6.00 1 34U. 
3.40 6.00 2000. 
).48 6.00 1760. 
4.27 b.ÜÜ 1530. 
4,2 7 6.00 H65. 
4.27 10.C 1375. 
V,0G 9,00 1470. 
4,00 9,00 1500. 
4,00 9.00 3900. 
4.0C 9.0o 65C0• 
4,CO 9.00 62()0. 
4,CO 9.00 5600. 
4.01) 9.00 3ÍJ9V 
4.CC 9.00 3850 
4.00 9.00 6500 

•60C000 396.00 
•720000 643.00 
•170000 408.00 
.100000 197.GO 
.410000 4M.OO 
.720000 373.00 
.500000 291.00 
.720000 529,20 
2.0000C 660.00 
1.10000 212.00 
3.40000 276.00 

316.00 
2.30000 322.00 
•«1ÜOOC 292.00 
.580000 387.CO 
.970000 582.00 
.710000 408,00 
9.10000 947,00 

1018.0 
1106.0 

3.10000 1033.0 
4.60000 603.00 
5.60000 620.00 
5.60000 1033.0 

7.45 9.00 1570. 3.40000 460.00 
3.45 9,00 4150. 9.10000 932.00 
4.07 9,00 7400. 3.2OC0C 818.00 
4.07 9,00 1900. 2.00000 665.00 
4.09 9.00 4000, 603.00 
4.09 9,00 5100. 4.20000 694.00 
4.38 9.CO 1700. 3.10000 420.00 
4.30 9,00 1000. 
4.39 9.00 1620. 

6.70000 549.00 
6.10000 460.OO 

4.39 9.CO 1630. 3.10000 545.00 
4.01 9.00 1000. 499,00 
4,01 9.00 1O0C. 504.00 
3,00 9.00 1000. 516.00 
4.01 9,00 9/0.0 513.00 
1.26 9.CO 1000. 611.00 
3.26 9.00 1110. 740.00 
3.26 9.00 1200. 736.00 
3.26 9.00 1)00. 643.00 
5.60 )4.3 1700. 2.00000 370.00 
5.60 14.3 1600, 1.40000 513.00 
5.60 14.3 1500. 1.60000 559.00 
5.25 14.3 1600. I.10000 269.00 
5.25 14.3 1400. 1.10000 412.00 
5.25 14.3 1310. 1.10000 455.00 

ID 

0428.0 
0429.0 
04)0.0 
0431.0 
0432.0 
0433.0 
04)4.0 
04)6.0 
0417.0 
0439.0 
0440.0 
0441.0 
044).0 
0444.0 
0446.0 
0446.C 
0447.0 
0448.0 
0452.0 
0453.0 
0454.0 
0457.0 
0458.0 
0459.0 
0461.0 
0462.0 
0463.0 
0465,0 
0466.0 
0467.0 
0468.0 
0469.0 
0472.0 
0476.0 
0477,0 
0478.0 
0461.0 
0483,0 
0001.0 
0484.0 
0465,0 
0487.0 
0466.0 
0490.0 
0495.0 
0496.0 
0497.0 
0490.0 
0499.0 
0504,0 
0505.0 
0506.0 
0506.0 
0509.0 
0510.0 
0570,0 
0571.0 
0572.0 
0573.0 
0574.0 
0575.0 
0576.0 
0577.0 
0570.0 
0579.0 
Ü580.0 
0561.0 
0562.0 
0563.0 
0564.0 
0565.0 
0566.0 
0567.0 
0586.0 
0569.0 
0590.0 
0591.0 
0592.0 
0593.0 
0594.0 
0595.0 
0596.0 
059T.0 
0598.0 
0599.0 
0600.0 
0601.0 
0602.0 
0603.0 
0604.0 
0605.0 
0606.0 
0607.0 
0606.0 
0609.0 
06)0.0 
0611.0 
0612.0 
0613.0 
0614.0 

CODE 1 COOt 2 CHL. TEMP PAffc MODULUS bTHENÛ 

329090 
329090 
329090 
329090 
129090 
329090 
329090 
329090 
329090 
329090 
12909« 
329090 
129090 
329090 
129090 
329090 
329090 
329090 
324b4* 

324545 
324545 
324545 
324545 
324545 
329090 

329090 
329090 
379090 
379090 
179090 
329090 
329090 
329090 
329090 

2129090 
2324545 
2324545 
2324545 
2120000 
2324545 
2324545 
2324545 
2324545 
2324545 
2339011 
2339011 
23)9011 
2139011 
2339011 
2339011 
2339011 
21)9011 
2339011 
233901 i 
2339011 
3349090 
3349090 
3349090 
3349090 
3349090 
3349090 
3349090 
3349090 
3349090 
3349090 
3349090 
3349090 
3349090 
3349090 
3149000 
3349000 
3349000 
3349000 
3349000 
3349000 
3349000 
3349000 
3349000 
3349000 
3349045 
3349045 
3349045 
3349045 
33490*5 
3349045 
3349045 
3349045 
3349045 
3349045 
3349045 
3349045 
3349090 
33*9090 
3369090 
3349090 
3349045 
3349045 
3339090 
3339090 
3339090 

.500041 6.5« 

.5)0041 6.58 

.510041 6.58 

.5C'a-4 I 6.5« 

.11004) 6.06 
•500041 6.06 
.5)1C4 I 6.06 
• 500041 6*06 
,6 s? 00 41 6.U6 
.500041 6.UU 
.5,-.1.4 1 
.5(0-4 1 
.6-:0(-41 
.500041 
.500041 
.5oom 
•500041 
.500041 5 
.500041 5 

6.0:0( 
6.0(1 
6.OU 
6.00 
5.17 
5.17 
5.17 

17 
8 / 

4.17 
4.17 
4.9? 
4.97 
4.9? 

2.90 
2.98 
2.7C 

.500041 5.67 

.500041 5.87 
•500Û41 5.8/ 
• 500041 5.8 7 
.500041 5,87 
.500061 5.77 
•500061 5./7 
•5CO061 5.77 
•500061 4.77 
.500081 '».7 7 
.500081 5.77 
.5C0CB1 9.17 
•5COG01 
•500001 
.500081 
•5(008’ 
•5CC0B] 
.500081 4.9? 
•500081 4.92 
•500081 5.08 
•500061 4.84 
•500081 4.64 
•500061 4.64 
•500081 4.84 
.500081 4.84 
.500181 2.98 
.5001A1 2.90 
•5CC101 2.90 
•500181 
•50018! 
.500181 
.500181 2.70 
•500181 2.70 
.5C0181 2.70 
.500181 2.7C 
•500181 2.70 
.500421 2.57 
.500421 2.47 
.5-0421 2.5 7 
.500421 2.57 
.500421 2.57 
.500421 2.57 
.503421 3.05 
•503421 3.05 
•5CÜ421 3.05 
.5004?1 3.u5 
.500421 3.05 
•5CC421 1.05 
.500421 1.76 
.500421 2.76 
•50C421 2.76 
.500421 2.76 
•5G0421 2.76 
,500421 2.76 
.500421 
.500421 
.500421 
•500421 
.500421 
•5CÛ421 2.55 
•500421 2.24 
.500421 2.24 
•500421 2.24 
.500421 2.24 
•500*21 2.2* 
.500*21 2.24 
.500421 2.03 
.500421 2.03 
.500421 2.03 
.500421 2.03 
•500421 2.01 
.500421 2.03 
.000421 2.31 
•5U0421 2.31 
•000421 2.31 
.0104?1 2.11 
•SC0421 2.11 
•503421 2.31 
•500041 4.21 
.500041 4,21 
•50004. 4.21 

2.55 
2.55 
2.55 
2.55 
2.55 

14.1 
14.1 
14.1 
14,3 
14,3 
14.3 
14.3 
14.3 
14.1 
14.3 
14.3 
14.3 
14.1 
14.1 
14.3 
14.1 
14.3 
14.1 
14.3 
14.3 
14.3 
14.1 
14.1 
14.1 
14.3 
14.3 
14.3 
U.) 
14.3 
14.3 
14.3 
14.3 
14.1 
14.3 
14.1 
14.3 
14.3 
14.3 
12.0 
14.3 
14.3 
14.3 
14.3 
14.3 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10,0 
10.0 
10.0 
10,0 
10.0 
4.00 
4,00 
4,00 
4, CCI 
4,00 
4.CO, 
4,00 
4,00 
4,00 
4,00 
4,00 
4,00 
4,00 
4,00 
4,DO 
4.00 
4.()0 
4, DO 
4 .CO 
4.00 
4.00 
4.DO 
4.00 
4,00 
4.00 
4.00 
4,00 
4.00 
4.CO 
4.0G 
4.00 
4.00 
4.00 
4,00 
4.00 
4,00 
4.CO 
4.00 
4.00 
4.00 
4,00 
4.00 
21.0 
21.0 
21.0 

153.0 
264.0 
153.0 
134.0 
337.0 
345.0 
320.0 
410,0 
280.0 : 
1400, 
8411),1) 
SIC.-- 
$80.1, 
840.- 
5 DOC, 
MOD. 
4 rt 0 C • 
6100. 
120.0 
224.0 
4 ID .0 
750.0 
5600. 
1640. 
! 6 6,0 
210.0 
( V .0 
! 96.0 
16:.o i 
530.O 
160.0 
950.0 
960.0 
6440. 
$4flC » 
51.0 

160.0 
171.0 
270.0 
124.0 
160.0 
6900. 
6100, 
1600, 
174.Ü 
21C.0 
164.C 
170,0 
33C.C 
J3C,0 
*90.0 
870,0 
97C-.L 
876.C 
3350. 
?20.C 
2*7,0 
19C.0 
230.C 
260.0 
200.C 
2850. 
2250. 
3050. 
2150. 
2300. 
2.)00. 
222.0 
226.0 
135.0- 
200,0 
196.0 
116,0 
173.0 
2000. 
1900« 
16ÜÜ. 
1451). 
1510. 
1300. 
160C. 
1*5C , 
12CC. 
1600. 
163.0 
210.Ö 
196.0 
19C.'« 
10C.D 
493.0 
550.0 
2100. 
1950. 
2260. 
2050. 
520.C 
510.0 
2030. 
21UÜ. 
21C0. 

.970000 273.00 
•40CC00 236.00 
.710000 193.00 
.690000 226.00 
1.80000 350,00 
1.00000 350.00 
1.10000 197.00 
•*.20000 461.00 
.630000 249,00 
l.00000 367,00 
2,20000 180.00 
**.20000 .140,’>0 

370.)0 
2.20000 347.)0 

625.00 
537.00 

7.7.)000 534,00 
9.30000 630.00 
.220000 Ul.JO 
.360000 126.00 
.180000 270.00 
2.80000 237.00 
3.60000 928.00 
2.10000 323.00 
1.00000 245,-jO 
1.70000 462.00 
:./0000 366.30 
1.70000 4^6.00 
1.70000 640,no 
1.20000 525.00 
1.40000 670.00 
3.40000 555.00 
3.40000 603.00 

1219.0 
1132.0 

1.39000 325.00 
1.20000 491.00 
1.20000 377,00 

351.00 
1.20000 420.00 
2.20000 529.00 
4.20000 1133.0 
1.10000 1076.0 
4.30000 902.00 
2.20000 252.00 
2.0COOO 260.CO 
1.50000 213.00 
l.OOOCO 235.00 
1.60000 209.00 

266.00 
9.30000 270.00 
1.90000 375.00 
2.50000 435.00 
2.50000 430.00 
1.36000 409.00 
4.10000 589.00 
2.20000 431.00 
1.46000 390.00 
1.31000 395.00 
4.0COOO 351.C0 
1.60000 307,00 
4.20000 560.00 
2.40000 317.00 
6.40000 700.00 
1.10000 516.00 
4.1CC00 465.00 
2.5C000 547.00 
2.60C00 380.00 
1.10000 220,00 
,300000 458.00 
1.20000 450.00 
l.OCOOC 276.00 
•450000 322.CO 
.700000 469.CO 
1.60000 478.00 
1.70000 166.00 
.620000 638.00 
.600000 761.00 
1.1C000 756.00 
1.00000 132.00 
1.60000 228.00 
1.50000 180.00 
1.20CC0 131.00 
1.50000 171.09 
1.30000 91.000 
2.IDOLO 93.009 
.880000 78.0O0 
.920000 86.000 
.800000 78.000 
1.80000 135.00 
1.00000 107.03 
).20000 630,00 
2.2COOC 396.00 
3.80000 747,00 
2.10000 532.00 
1.60000 146.00 
1.30000 108.30 
5.30000 1169.0 
3.60000 968.30 

1026.0 

..r*— 

JîK I!'1 * 6 wf-; I :¾¾¾.¾ 
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ID 

0616.0 
0620.0 
0622.0 
C62<..0 
0626.0 
0^28.0 
0629.0 
0630.0 
0631.0 
0632.0 
0633.0 
0634.0 
0636.0 
0637.0 
0639.0 
0640.0 
0642.0 
0643.0 
0645.0 
0647.0 
0650.0 
0651.0 
0652.0 
0653.0 
0654.0 
0655.0 
0656.0 
0657.0 
0658.0 
0659.0 
0660.0 
0661.0 
0662.0 
0663.0 
0664.0 
0665.0 
0666.0 
0667.0 
0666.0 
0669.0 
0670.0 
0671.0 
0672.0 
0673.0 
0674.0 
0675.0 
0676.0 
0677.0 
067B.0 
0679.0 
0681.0 
0682.0 
0681.0 
0684.0 
0685.0 
0686.0 
0687.C 
0686.0 
0660.0 
0690.0 
0691.0 
0693,0 
0695.0 
0696.0 
0697.0 
0698.0 
0700.0 
0701.0 
0702.0 
0703.0 
0704,0 
0705.0 
0710.0 
0711.0 
0712*0 
0713.0 
0715.0 
0716.0 
0717.0 
0718.0 
0719.0 
0721.0 
0722.0 
0724,0 
0726.0 
0728.0 
0730.0 
0731.0 
0732.0 
0741.0 
0742.0 
0743.0 
0744.0 
0745.0 
0746*0 
0747.0 
0748*0 
0749*0 
0750*0 

CODF 1 CODt 2 CMl TEMP PATE MODULUS bTR'ENG 

329090 
329Ü9CI 
329090 
329090 
329090 
329090 
329090 
329090 
329090 
329090 
329090 
329090 
329090 
329090 
329090 
329090 
32909C 
329000 
129090 
129090 
129090 
329090 
329090 

3-^9090 
332909C 
3329C9C 
3329090 
3329090 
3329090 
3319011 
3329090 
1319011 
3329090 
3319011 
3329090 
3319011 
3329C90 
3319011 
3329090 
3319011 
3329090 
3319011 
3329090 
3319011 
332909C 
3329090 
3319011 
3329090 
3319011 
3329090 
3324545 
3324545 
3324545 
1324545 
3324545 
3320000 
3320C0C 
3320000 
3319090 
J329090 
3329OQ0 
3329090 
3319011 
3329090 
)329090 
3329090 
3319011 
3319011 
3329090 
3329090 
3329090 
3329090 
3329090 
3329090 
3329090 
3329090 
3329090 
3319C11 
3319011 
3319011 
3329090 
3329090 
3329090 
3329090 
3329090 
3319011 
3319011 
331901 1 
33.9011 
3119011 
3319011 
3319011 
3319011 
3319011 
3319011 
3319011 
3319011 
3339011 
3339011 

0004 1 
00041 
0-)041 
0004 1 
00041 
00041 
00041 
00041 
00041 
0004 i 
0004 I 
00141 

21.0 
21.0 

5.51 
5.51 
5.51 21.0 

00041 4.91 21.0 
00C41 4.91 21.0 

4.91 21.0 
4.91 21.0 
3.33 21.0 
1.33 21.0 
3.31 21.0 
3.33 21.0 
1.13 21.0 
1.60 21.0 
1.60 2,1.0 
3.6C 21.0 
3.60 21.0 
1.6C 21.0 
2.51 21.0 
2.51 21.0 
2.90 21.0 
5.80 20.0 
2.90 20.0 
5.80 20.0 

0021 3.39 21.0 
500041 4.96 20.0 

3.39 21.0 
4,96 21.0 
2.93 21.0 

s.v’041 
; 1041 
-004 1 
:,004 1 
,-004 1 

50J041 
511041 
80)041 
50CÜ41 
500041 
5)3041 
500041 
500041 
503041 
5L0041 
500041 
500021 
500041 

5O0Ü21 
5UÜÖ41 
500021 

4.21 21.0 
5.23 21.Û 
5.21 21.0 
5.21 21.0 
3.62 21.0 
1.62 21.0 
1.62 21.0 
3.62 21.0 
5.51 21.0 

500041 5.25 21.0 
500C21 
500041 
5C1021 
501041 

501021 
500021 
500041 
500021 
500041 

500031 
500031 

2.93 21,0 
5.25 20.0 
2.93 21.0 
5.25 21.0 

500021 2.53 21.0 
5GQC41 4.95 21.0 

2.53 21.0 
2.53 21.0 
5.10 21.3 
2.53 21.0 
5.10 21.0 

500021 2.53 21.0 
500031 3.62 21.0 

3.82 20.C 
3.82 2C.0 

501031 3.82 20.0 
501031 3.82 14,3 
500031 3.8? 14.1 
500031 3.8? 14.3 
501031 3.82 14.1 
500041 5.10 21.0 

2.53 14,3 
2.53 14.1 
1.53 14.3 
5.lu 14.3 
2.51 14.3 
2.53 14.1 

500021 
5-0021 
5Û0Û21 
500041 
5-0021 
5C0021 
500021 2.53 14.3 
5w*J041 
500041 
5-.0021 

5.1Ü 14.3 
5.1C 14.3 
2.53 14.3 

500021 2.53 14.3 
500021 
500021 
500021 
500021 
500021 
500021 
500021 
500041 
500041 
50C041 

2.53 14,3 
2.53 14.3 
2.53 14.3 
2.53 14,3 
2.53 14.3 
2.51 
2.51 
4.33 
4.33 
4,13 

5)0021 2.64 14,3 
500021 2.64 14.3 
5^0021 2.64 14.3 
500)21 2.64 14.3 

2.64 14.3 
3.68 

5U1C21 
5)0091 
5'100 41 

14.3 
14.3 
14.3 
14.3 
14,1 

14.3 
1.96 14.3 

14.3 
14.3 

5ÜÜÜ41 3. 
500041 3.88 
501091 4.78 14.3 

14.3 
14.3 

501091 4.78 
501151 4.78 
501121 4.78 14.3 
501121 4.7« 14.3 
501121 4.78 14.3 
501121 4.78 14.3 
5)1121 4.78 14.3 
500171 4.68 14.3 
500211 4.49 14,3 

2180. 
1950. 
2250. 
2000. 
64C/.0 
630.0 
7-0.0 
700.0 
693.0 
7 ? 0.0 
696.0 
590. C 
264.0 
299.) 
26).) 
260.0 
260.0 
260.0 
260.0 
255.0 
235.0 
65U.Ü 
76C.0 
730.0 
7 3O.0 
64Ü.0 
2CC.0 
22C.0 
23Û.O 
225.0 
250.Ü 
230.0 
235.0 
215.0 
140.0 
120.0 
130.0 
110.0 
26.00 
15.00 
16.Û0 
14,00 
27.00 
28.00 
29,00 
2100. 
1900. 
2200. 
1900. 
2060. 
29.00 
158.0 
180). 
1990. 
1SOO. 
1900. 
29.00' 
19(10. 
100). 
152.0 
15U.U 
166.0 
16,.V 
300.0 
15% C 
156.0 
15'i.O 
160.0 
150.W 
160.0 
126.0 
160.0 
98".0 
900. Û 
980.0 
920.0 
950.0 
90C.O 
970.0 
9C0.C 
31.00 
22.00 
36*00 
30.00 
22.00 
24.0C 
22.00 
3700. 
3650. 
210.0 
210.0 
216.C 
215.0 
23.00 
1000. 
190.0 
170.0 
930.0 
1000. 

3.60000 
3.00000 
4.20000 
2.70000 
2.30000 
2.70000 
2.30000 
2.1O0ÜC 
3.0)000 
4.00000 
2.90000 
2.40CQC 
2.60000 
2.70000 
3.40C0O 
2.40000 
2.40000 
3.00000 
1.90000 
3.10000 
1 .40000 
2.70000 
4.70000 
4.60000 
3.80000 
2.10000 
2.60000 
1.40000 
3.4ÛC00 
2.70000 
3.10000 
2.60000 
2.40000 
2.60000 
2.90000 
1.40000 
4.00000 
1.80000 
.700000 
1.40000 
1.40000 
1.40000 
1.20000 
1.30000 
2.70000 
3.30000 
3.20000 
4.20000 
3.30000 
4,00000 
1.00000 
1.20000 
3.60C0C 
3.7C09C 
2.80000 
2.9C00C 
1.50000 
3.10000 
3.20000 
2.50000 
1.00000 
1.90000 
1.0LCC0 
2.00^00 
2.00000 
1.3COOO 
1.56000 
1.30000 
2.00CC0 
1.56000 
2.70CC0 
1.90000 
2.40000 
2.40000 
2.70000 
2.5COOO 
1.00000 
2.34000 
3.50000 
1.00000 
1.80000 
•900000 
1.10000 
1.00PCÜ 
1.50000 
1.30000 
I.IOCOO 
3.00000 
2.50000 
2.00000 
1.30000 
2.15000 
1.68000 
1.10000 
3.00000 
2.40000 
1.40000 
2.50000 
2.65000 

1119,0 
965.)0 
1213.0 
947. UP 
810. CIO 
773.00 
940.00 
T40.)0 
910.)) 
750.00 
846.00 
832.00 
683.00 
6 18.Of- 
601.CD 
582.UQ 
874,CO 
633.00 
611.00 
5b1,00 
607,)0 
663.CU 
964,)0 
672,)) 
695.(0 
503.00 
407.00 
663.00 
7)1.00 
529,00 
720.00 
546.CO 
543.00 
550,00 
694,00 
533.00 
761.00 
529.CO 
268.CO 
412,00 
0328.0 
412,00 
424,ÜC : 
477,00 
618.00 
11)5,.0 
910.VJC 
1220.0 
895.00 
1463.0 
295.00 
453.00 
824,00 
6(10.00 i 
671..00 
835.00 
383.00 
816.D0 
740,00 
581.00 
460,00 
723.00 
462.00 
450.00 
634,00 
395.00 
476.00 
460.00 
542.00 
504,00 
408.00 
480.UC 
821.00 
732 ,ÛC 
8C0.00 
645.00 
690.00 
634,00 
648.00 
641.00 
544,30 
362.00 
305.00 
323.00 
401.00 
400.00 
405.00 
805.00 
874,00 
533.00 
340.00 
570.00 
573.00 
416.00 
691.00 
474.00 
405,00 
532.OC 
662.00 

Mt 

0751 
0752 
0733 
1754 
0755 
0756 
0757 
0762 
0763 
0764 
0765 
0766 
0767 
0768 
0769 
0770 
0771 
077? 
0773 
0774 
0775 
0776 
0777 
0778 
0779 
0780 
Y781 
070? 
0783 
0704 
0785 
0706 
0707 
0786 
0789 
0790 
0791 
0792 
0793 
0794 
0795 
0796 
1797 
0798 
0799 
0800 
0801 
0802 
0803 
0804 
0805 
0801 
0808 
0809 
0810 
0611 
0812 
0813 
0814 
0015 
0816 
0017 
0010 
0819 
0020 
0021 
002? 
0823 
0024 
0825 
0829 
0630 
0831 
0832 
0833 
0834 
0833 
0836 
0837 
0838 
0839 
1840 
0841 
0842 
0843 
0844 
0845 
0846 
0847 
0840 
0849 
0852 
0833 
0834 
0033 
0836 
0037 
0*30 
0039 
0060 

157 

CODE 1 CODE 2 CML TEMP PATE MODULUS STREMG 

.3339011 

.3339011 

.3339011 

.3339011 

.3339011 

.3319011 

.3339011 

.4329090 

.4329090 

.4329090 

.4329090 

.4329090 

.4329090 

.4329090 

.4329090 

.4329090 

.4319011 

.4319011 

.4319011 

.4319011 

.4319011 

.4319011 
•4315011 
.431901 1 
.4319011 
.4119011 
•4319011 
.431901 1 
.4339011 
.4319011 
.4139011 
.4339011 
.4319011 
•4339011 
.4339011 
.433^011 
.4339011 
.433901t 
•4329090 
•4129090 
•4329090 
•4329090 
•4329090 
.4329090 
•4329090 
.4319011 
.4319011 
.4319011 
.4319011 
.4319011 
.4319011 
.4319011 
.4339011 
•4339011 
•4319011 
.4339011 
.4339011 
.4339011 
.4339011 
.5339011 
.5339011 
.5339011 
.5519011 
.5339011 
.5319011 
.5339011 
.5339011 
.5339011 
.5339011 
•5339011 
.5339011 
.5339011 
.5339011 
.5339011 
.5319011 
.5339011 
.5339011 
.5339011 
.5339011 
.5339011 
.5339011 
.5339011 
.5339011 
.5339011 
.5339011 
)5339011 
.5339011 
.5339011 
.5349045 
.5349045 
.5349045 
•5349000 
.5349000 
.5349900 
.5349090 
•534909C 
•5349090 
•5349090 
.5349090 
.5349090 

500171 
5)0211 
500171 
5)0211 
500181 
500211 
500171 
501021 
501021 
501021 
501021 
501021 
501021 
501021 
502021 
502021 
501101 
502101 
5Ü2101 
502101 
502141 
502141 
502141 
502141 
503141 
501101 
50320) 
503201 
503201 
503161 
503161 
503161 
506251 
5)6251 
5C6271 
507271 
50 7271 
507271 
507021 
507021 
507021 
507021 
507021 
507021 
5Ú0O2.1 
508121 
500121 
308121 
500121 
508121 
506121 
509121 
505191 
5C9191 
5)9191 
50VI91 
509191 
510191 
510191 
501291 
501291 
5C1291 
501291 
501291 
501291 
5C1291 
5C229) 
502291 
5)2291 
502291 
504321 
5)4321 
5)4121 
5043?! 
504121 
505321 
5-5321 
505321 
505361 
505361 
5C6361 
506361 
506361 
506361 
507361 
5)7361 
5)7361 
507361 
514721 
514721 
5)4721 
515721 
515721 
515721 
516721 
516721 
516681 
516681 
516601 
516681 

14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
1* 
14 

14 

14 
14 
14 
14 

14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
1U 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
6, 
6.00 
6.CO 
6.C0 
6.00 
2.00 
2.00 
2.00 
2.00 
2.CO 
2.00 
l.OC 
1.00 
1.00 
l.CO 
1.00 
1.00 
1.00 
l.OC 
1.00 
l.OC 
l.CO 
1.00 
1.00 
1.00 
1.00 
l.CO 
1.00 
1.00 
1.00 

1000. 
1000. 
ÙQO. 
880.0 
900.0 
990.0 
1000. 
170.0 
170.0 
155.0 
137.0 
143.0 
161.0 
160.0 
161.0 
157.U 
159.0 
160.0 
160.0 
153.0 
162.0 
158.0 
160.0 
157.0 
155.0 
157.0 
152.0 
160.0 
156.0 
158.0 
156.0 
146.0 
150.0 
146.0 
163.0 
150.0 
154.0 
153.0 
32.00 
34.00 
55.00 
66.00 
1200. 
1200. 
52.00 
37.00 
1200. 
47.00 
34.(0 
56.CO 
31.00 
1100. 
1060. 
26.00 
1C70. 
27.OC 
52.00 
54.00 
1020. 
160.C 
165.0 
167.0 
169.0 
170.0 
neo. 
26.GO 
1020. 
1940. 
25.00 
29.00 
168.0 
166.0 
160.0 
165.0 
lea.: 
139.0 
145.0 
142.0 
147.0 
167.0 
150.0 
66.00 
77.00 
115.0 
137.0 
93.00 
1(1.00 
15.00 
96.00 
9.300 
710.0 
125.C 
970.0 
22.00 
105*0 
24.00 
380.0 
180.0 
23.00 
980.0 

10000 
45000 
10000 
30000 
90000 
3C0C0 
60000 
20000 
60000 
50000 
42000 
45000 
50000 
50000 
65000 
90000 
40000 
20000 
40000 
60000 
15000 
30000 
40000 
30000 
bonoo 
40000 
40000 
10000 
40000 
10000 
6000C 
40000 
80000 
35000 
50000 
00000 
60000 
70000 
40000 
0QOOC 
20000 
0OOOC 
80000 
40000 
VOOOO 
5000C 

30000 
25000 
70000 
40000 
20000 
20000 

•42CCCC 
1.20000 
•770CCÖ 
•040000 
•720000 
2.20000 
1.30000 
1.20000 
1.10000 
1.10000 
1.70000 
2.100CC 
.670CCC 
2*300 10 
2.30000 
•520000 
•670000 
1.00000 
•4300CC 
1.)0000 
1.00000 
1.40000 
.600000 
.540000 
.730000 
.900000 
l .00(100 
1.30000 
•120C00 
•16)000 
.270000 
.450000 
.16)000 
•CBonoc 
.180000 
.280000 
•150000 
.380000 
•4COOOO 
•930000 
.270000 
.320000 
•200000 
.830000 
l.OOOCO 
.310000 
1.40000 

530 
605 
482 
450 
420 
516 
499 
600 
665 
465 
472 
414 
455 
432 
450 
432 
5C2 
550 
482 
470 
433 
478 
511 
47*. 
479 
503 
275 
,117 
280 
273 
270 
314 
344 
386 
400 
340 
412 
292 
330 
350 
349 
418 
821 
830 
360 
413 
818 
538 
434 
491 
387 
672 
583 
105 
545 
190 
238 
227 
531 
238 
247 
263 
282 
273 
485 
156 
550 
622 
129 
183 
251 
211 
266 
212 
280 
164 
171 
184 
169 
207 
2C1 
112 
99 
195 
256 
16? 
87.0 

• 00 
.00 
.00 
• 00 
.00 
• 00 
• 00 
• 00 
• 00 
• 00 
• 00 
• 00 
00 
00 
UP 
00 
00 
00 
Ü0 
00 
00 
00 
00 
00 
00 
ou 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
DO 
00 
00 
00 
00 
00 
00 
00 
00 
CIO 
00 
cc 
00 
CO 
00 
00 
CO 
00 
00 
00 
00 
00 
00 
00 
00 
00 
OC 
00 
00 
00 
00 
00 
00 
00 
Ü0 
00 
Co 
00 
CO 
ao 
00 
00 
CO 
00 
00 
CO 
CO 
00 
CO 

0 
52.000 
75*000 
35.OG0 
145.00 
195.00 
271.Ü0 
116.00 
207.00 
117.00 
411.00 
371.00 
160.00 
479.00 
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w COOÊ I CODü 2 CML îfc'MP «ATC: WODUUU5 SÎ«ENû 

0H1.Ü 
IMÜ2.0 
0H‘N0 

0 
■om.O: 
CÂ^T.O 

í'íTfi.n 
c ¢.19.a 
Cf! ft 1 • O 
(.i ft ft 2 • 0 . 

'iftbSC 
¡fttí^.O 
CBftî.C- 
jftftt-.íí 
0ÖÖ7.0 

«tíft.c 
•Hä 9. a 
C-ftW.O 
089 UC' 
Hf, 92.0 
cftoua 
OR94.0! 
OH 95..:01 
Jft‘ífc.0 
Oft97VC 
"vè'ïft.D 
Of99.O 
0930-. C 
C90UC 
0903.0 
0904.0 
09D9.0 
0-906.0 
C907.0 
C960.0 
WZ.O 
C968.0 
0909,0 
047 UO 
0974.0 
0976.0 
077?.O 
C94U0 
:9tí?.o 
C9IÍÍ.0 
099 U O 
0993.O 
O945.O 
0997.Ü 
icon.6 
1037.0 
1034.0 
1DC7.C 
1006.C 
1008.31 
101 uo 
icvz.o 
1016.0 
ICUi.O 
101d.O 
1020.0 
1022.O 
1027,0 
102S.C 
^029.1 
1030.0 
103t.0 
1032.0 
1933.0 
1034.0 
1037.0 
1038.C 
1039.0 
1041.0 
1063.0 
1044.0 
1045.0 
1046,0 
1047.0 
104Ö.0 
1049,C 
1050.0 
1051.0 
1CS2.0 
6053.0 
1034.0 
1065.O 
1066.C 
1067.0 
I06S.O 
1064.0 
1070.0 
1073.0 
1074.0 
1076.0 
1077,0 
1079.C 

.534909C! 
,634Ü090 
« 0349090 
.5349009 
,5349*00 
.6349000 
,6749000 
,5)49000 
•6)49000 

,5)49000 
.33490:0 
•3349090 
.6349050 
.53*4045 
.*»¡)4Í)066 
.534901-: 
.5)4909: 
,5)49046 
,5)49040 
.6349050 
. 5344C90 
.6749090 . 
,5769000 . 
.6349000 « 
.5349ecoi. 
,6)49000 • 

«4 9000 • 
,5349000 , 
.5349500 . 
, '.169090 • 
.6349040 < 
,6)49000 « 
.6349046 . 
.6)49046 ■ 
,8 349Ú6 ' 
,5349045 
,5349046 
,0449000 
.8449000 
.8449030 
.5449090 
,t44909n 
.»449000, 
.5449000 
.H444090 
.«44909: 
,(1449049 
,0449090 
.6^49090 
.6449090 
.64490:0' 
.6449000 
.8449009 
.0449009 
.444900(, 
,0440000: 
,0449000 
,6440090 
,0449090 
,»¿49090 
,»449590 
• ÎI449045 
.»449045 
.0449045 
.0449045 
,6440000 
,6440*00 
,6449090 
,6449090 
,»449090 
,8449046 
,3449046 
,84*9090 
.8449090 
.0449000 
•Ü449C90 
,»449090 
.6449000 
.6440000 
,6449000, 
.8449000 
.844904» 
.34*9046 
,8449046 
,3449045 
,0449090 
,0449090 
,0440000 
,6440000 
,0440045 
,6449045 
.6449000 
.8440000 
.8440090 
.8440090 
.0449045 
.0449045 
,0449046 
.0449045 
,044904« 

516081 
íIHftÖl 
618681 
ftlftftbl 
51H6HI 
5186*1 

,6106*1 
, 6 186) 1 
»619631 
»622501 
,622681 
» 622581 
.622)31 
.621501 
.62)601 
.023531 
.52 36)1 
.626581 
,6265)1 
,6266 M 
.6256 M 
.625631 
.5266)1 
.525631 
.6256*1 
.6255)1 
. 52166 M 
.52*«461 
.626461 
.626-.01 
.626401 
.626481 
,5? 74 11 
. 52 70 3 
.627471 
,63174)1 
.5274)1 
.5*4141 
.047121 

.561121 

.664121 

.564121 
,558091 
,660:91 
,660001 
,560091 
.661091 
»661001 
.562061 
.562061 
.554061 
.564061 
.564061 
.564201 
.666201' 
.665201 
•665201 
•6602C1 
.565201 
.66*2 ' l 
.566201 
.5fe.620t 
.5642U1 
• 666201 
.666201 
.667261 
.567261 
.067251 
.558251 
.369261 
.369261 
.569251 
.669261 
• 6 712 51 
.571251 
.672251 
.572251 
.572281 
.572281 
.87)281 
.577281 
.57)251 
.57)201 
.574281 
.574281 
.574263 
.574281 
.574281 
.574201 
.578301 
.570701 
•570)01 
.578301 
.578)21 
.570321 
.579321 
.579321 
.579121 
.579321 
.680321 

1.00 
UÜÜ 
1.00 
uoo 
l.CO 
1. M 
UC10 
uo: 
1.,0 c 
2. C0 
2.C0 
2.00 
2.00 
z.oc 
2*0)1 
2.C0 
2 .CC 
6.00 
fc.0-0 
fc.OC 
fe.ee 
6.C0 
b .00 
6.00 
6.!0C 
fe. 00 
fe. ;0 

2.25 
2.25 
2.26 
2»k6 
2.25 
2.26 
? .26 
2.26 
2*2* 
2.2) 
2.2:9 
2.26 
2.26 
2.26 
2.26, 
2.25 
2.25 
<.2fc 
2.26 
2.26 
2.26 
2.26 
2.26 
2.25 
2.2k 
2. ¿6 
2.25 
2.26 
2.26 
2.26 
2.25 
2.26 
2.26 
2.26 
2.24 
2.26 
2.26 
.2)0 
.23. 
• 23.' 
.23 . 
• 2'»L 
.2)1 
.2 30 
• 23C 
.230 
.230 
.2 3»' 
• 2 30 
• 210- 
.21-:1 
.2 30 
.2)0 
• 2U 

' .21J 
.210 
.210 
.210 
.210 
.210 
.210 
.210 
.21C 
.210 
.230 
• 27C¡ 
.2 70 
.270 
.270 
.271; 
.270 
• ?7C 
.270 
. ?7Ó 
.270,; 
.270 
• 270 
• 19C 
• 19C 
*190 
• 190 
• ivo 
.190 
.190 
• 190 
.190 
.190 
• 190 
.190 
.140 
.140 
• 140 
• 140 
.140 
.140 
.140 
.140 

140 
140 
140 

150.0 
26.oj 
77c. J 
142.0 
24. OC 
970*0 
133.0 
21 .00; 
80. . w 
168.0 
166.0 
164.0 
163.C 
113.0 
120*0 
155.0 
166.0 
1 1 7.Ü 
170.e 
29.wO 
1. 9U 
170,(1 
162.' 

s « (■ 0 
6.00 
6.ÖC 
6. ce 
O.OÜ 

6.00 
6.00 
fe.CC 
6.00 
10.0 
10.0 
10.3 
10.c 
10.0 
le.o 
10.0 
10.0 
10.: 
13.0 
10.c 
10.C 
10.0 
10.o 
10.0 
la.b 
10.0 
10.c 
10.r 
10.c 
10.0 
10.c 
1 ;.o 
10.c 
10.0 
10.c 
10.0 
10.0 
10.0 
10.0 
1U.0 
10.0 
10.0 
10.r 
10.C 
10.0 
1.00 

93 
16 U- 
2 fe • O 
: 
151.0 
154.:. 
27.03 
98C.- 
120.0 

l.uO 
1.00 
uca 
1.00 
1.00 
l.CO 
uro 
ucc 
l.CO 
1.00 
1.00 
1.00 
l.CO 
UCC 
1.00 
1.00 
1.00 
1.00 
1.10 
uoo 
uoc 
1.00 
uoo 
l.CO 
3.00 

20.. ï 
9 -,!<:!. o 
1«.0O 
990.: 
170.. .- 
36.0. 
5 U - O 
cue-j 
61.00 
95.00 
240.C 
630 «C 
350.0 

,:380.0 
77C.C 
62.-- 
61.00 
-77:,., 
19.CC 
13.OC 
50. uO 
14.00 
880.0 
1000. 
1100. 
uoo. 
69. cu 
7 UCC 
44.CC 
13'.,.: 
280.0 
70C .0 
11.00 
180.0 
395C • 
12.0C 
4600 « 
13.CO 
3200. 
419*0 
27.00 
575.c 
3800. 
64.CC 
4 U 00 
62C.OI 
SOOU. 
41.00 
35.00 
13.wO 
2 ICC. 
35.00 
76C.0 
3100. 
5Í0.C 
38CC. 
650.C 
18CC. 
2)00. 
900.0 
9D0.0 
3000 . 
42*00 
450.0 
1550. 
3000. 
46.00 

.600000 

.440000 

.900000 

.740000 

.440000 
1.26000 
•70ccoa 
.270000 
.610000 
1.20000 
.450000 
1.03000 
.430000 
•33ÛOOO 
.450000 
•690000 
uooooc 
.360000 
.930000 
UHÇOC 
1.60000 
1.09000 
.660000 
.34CCO0 
l .65000 
.blOQOO 
.940000 
1.60000 
.95JOCO 
,900000 
.680000 
U3C0ÜC 
•530000 
,4000001 
1.10000 
.3CC00Q 
• 500COO 
.940000; 
*800000 
,670000 
1.36000 
3.90000 
.580000 
»480000 
.950000 
i,09000 
U2 lOOP 
1 .40000 
.728000 
1.40000 
utoooo 
.100000 
•C30000 
.460000 
,440000 
1.18000 
2.35000 
1.70000 
6.20000 
6.60000 
3.50000 
.4flonoc 
.800000 
U i 3000 
.61C00C 
.300000 
U6C00C 
4.0PC0C 

4.00000 
,300000 

U95000 
2.75000 
2,60000 
2.40000 
4.80C00 
3.00000 
1.90000 
2.00000 
.390000 
2.2CC00 
.560000 
.110000 
•50CÛ00 
1.00000 
3.2CCOO 
1.60000 
.470000 
1.40000 
.610000 
1.40C00 
.860000 
•610000 
.600000 
.680000 
.350000 
.370000 
1.05000 
2.00000 
.900000 

319,ÜO 
165.00 
414.U0 
4? UoO 
254.00 
480,00 
'3.2 7.00 
196.00 
445.00 
583.UO 
364.00 
384.00 
297*00 
102.00 
113.00 
33Ú.CO 
321.00 
136.00 
314,00 
299.00 
479.00 
659.00 
466.00 
313.00 
560.00 
800.00 
288.ÜO 
601.00 
400.C-J 
344 «CO 
23 UOO 
541,00 : 
13U..0 ; 
76*000 
291.00 
62.00''' 
271.00 
205.CO 
279,40 
366.20 
349.70 
349.70 
386.CC 
380.U0 
446.00 
4C2.CC 
521.00 
833.00 
277.00 
388.00 
596.00 
451.00 
217.00 
401.00 
285.00 
781.00 
1189.0 
1218.0 
1130.0 
652.CO 
495.00 
88.000 
157.CC 
207.00 
223.00 
372.00 
427,00 
990,CC 
475.00 
1490.0 
63.000 

513.00 
707.00 
247.00 

605.U0 
989.00 
343,00 
321.00 
392.CC 
896.00 
317.00 
65.000 
73.000 
308.00 
148.00 
767.00 
740.00 
618.00 
856.00 
22UOO 
337.00 
691.00 
672.00 
626.00 
679,00 
92,000 
233.00 
363.00 
4»0.00 
112.00 

10 CODÉ 1 CODE: 2 cm. TW HAU MODULUS SHtNÜ 

1080.C 
iOBUC 
1063.0 
1065.f • 
1086.0 . 
1087.0 . 
1068.0 . 
1C90,0 . 
1091,0« 
1092.0 « 
1093.0 , 
1094.C , 
1094.1 , 
1:95,0 , 
1096.0 , 
1097.C . 
K9â.C 
IC99.Û 
UOU.O 
nouo 
1102.0 
1103,0 
1104,0 
1106,0 
1108,0 
1109.0 
111C.0 
111U0 
un.o 
1113.0 
1114.0 
1115.C 
1117.0 
1118.0 
1119.0 
1120.0 
112 UO 
1122.C 
1123.0 
1124,0 
1125,0 
1126.0 
1127,0 
1128.0 
1129.0 
1130.C 
1131.0 
1132.0 
1133.0 
1134.0 
1535.0 
1136.0 
1137.0 
1136.C 
1139.0 
1140.0 
1141.0 
1142.0 
1143.0 
1X44*0 
1145,0 
1146,0 
1167.C 
U70.0 
1171.0 
1172.0 
1173.0 
1174.0 
1176.C 
1177.0 
1179.0 
U81.0 
1184.0 
1185.0 
1187.0 
1189. C 
1190. C 
119U0 
1193.0 
1196.0 
1197.C 
1198.0 
1200.0 
120UC 
1202. C 
1203. C 
1204.0 
1207.0 
1208.0 
1209.0 
1210.0 
1213.0 
1214.C 
1218.0 
1216.0 
1218.0 
1219.0 
122C.C 
1222.0 
1223.C 

H449C48 
8449046 
844904* 
Ü449C4« 
,»449045 
,6449046 
, 844904* 
,8449146 
,6449045 
»6449046 
,0449046 
,6449046 
,6449046 
,644-3090 
,8449090 
.8449090 
•6440C9O 
.6449090 
,6449000 
,»449000 
.6449C00 
,8449000 
.8449000 
.6449000 
.6449045 
.8449045 
.6449046 
.0449046 
.8449046 
,8449046 
.Ü449046 
,6449045 
• 25 1901 ï 
.25 U 011 
• 2519**11 
.2519011 
.2519011 
.2519011 
.2519011 
.2519011 
.2519011 
.2519011 
.2639011 
.2639011 
•2639011 
.2639011 
.2639011 
.2639011 
.2639011 
.2639011 
.2639011 
.2639011 
.26)9011 
•26)9011 
.2639011 
.2639011 
.2639011 
.2639011 
.26)9011 
.26)9011 
.2539011 
.26)9011 
.2539011 
.2639011 
.2639011 
•2639011 
.26)9011 
.2639011 
.2639011 
.2639011 
.2639011 
.2639011 
.2639011 
.2639011 
.2519011 
.2519011 
.2519011 
.2639011 
.2639011 
.2639011 
.2639011 
•2639011 
.2639011 
.2639011 
.2639011 
.2639011 
•2639011 
•2639011 
•2639011 
•2639011 
.2539011 
.2639011 
.2639011 
.26)9011 
.2639011 
.2639011 
.2639011 
.2639011 
•2639011 
•2639011 

•580321 
•580121 
r580?21 
•580281 
.54Í.V81 
.580261 
.580291 
.5S1201 
.581281 
.5812?1 
.581261 
.581251 
.581251 
• srfivn 
.581321 
.581)21 
,501321 
.561321 
.581121 
.581321 
.581321 
.581321 
.581)21 
•562121 
.593291 
.594281 
.594341 
.594)41 
,594341 
,69041 
•594141 
•694141 
•«01011 
.5C1011 
.50011 
.50 )UU 
• seien 
.503031 
.5:0051 

.5(0071 
• 50,1011 
.50)011 
• seien 
.scion 
• Selou 
•scion 
•scion 
• 5-1041 
• SC 1041 
.$01041 
•s:1071 
.501071 
.501071 
• 50 U 11 
,seien 
Uvion 
.5-1041 
.501041 
,501041 
.5'.'t:71 
.501071 
.501071 
.«01041 
.301071 
.3-1071 
.313071 
.301071 
.303041 
.513041 
.501041 
.504041 
.504041 
.104041 
.3:04041 
.313941 
.513C41 
.51)041 
. 5C5CI41 
.3C5041 
.5O5OU 
.506011 
.506011 
•306041 
*306041 
•506041 
.507041 
• 5C7041 
.5^7071 
•SC7C71 
.307071 
.307071 
.307011 
.307011 
.3070 U 
.507011 
•5Í4C41 
• 604041 
.504041 
.504041 
•3C4C41 

,14'.; 3.ad 
.140 1.00 
.140 1.00 
.190 6.nC 
.190 fe.CÜ 
• 19>: b.CO 
.190 6.0-: 
•19m 1U.C 
.190 10.0 
.190 lu.Ü 
.190 10.0 
. 19C 10.C 
.190 10.L 
.140 10.0 
.140 10.D 
.14. 10.0 
.u: io.0 
•140 10.0 
.14; »0.0 
.140 10.0 
.140 10.0 

530.U 
17' .. . 
145 U. 
4;:.C0 
47..V 
1600. 
31 DO, 
4 6',: lü; 
5te .U 
780.J 
25--. 

1.40000 
1.4.DOO 
1.700(10 
.550000 
1 *30000 
1 *85000 
1.60000 
mocee 
1.00000 
.630000 
2.00000 

140 10.0 
14C 10.0 
140 tc.c 
19.. ucc 
19.J U'JO 
140 no: 

1.0: 
noc 

.no no 

.140 1.00 

.14; neo 
7.ce 1.00 
7.JO 10*0 
7.JO 10.0 
7,00 10.0 
7.CC 10.: 
t.j: ic.û 
6#ô7 1C.0 
0.67 10.0 
6.67 10,0 
6..57 10.0 
5.80 10.0 
5.CC 10.0 
5.ÔC 10.0 
5.80 10.ü 
3.00 10.0 
5. PU 10.C 
5.80 1C.C 
5.9U 10.0 
4.86 10.C 
4.85 10.U 
4.85 1J.C 
6. TC 10.C 
fe.Tv, 10.0 
6,70 10.C 
5.60 1C.0 
5.8C 10.C 
5.80 10.C 
4.85 lb.0 
4.85 10.0 
4.85 K.C 
5.:K 2.CO 
4.6vO 2.CO 
4.6J 2.CC 
4.8C 2.CO 
4.80 2.00 
5.30 2.00 
5.3û 2.00 
5.30 2.00 
S.3D 2.00 
5.30 2.00 
5.3C 2.CO 
5.30 2.CC 
5 . H V1 2.CÜ 
5.80 2.00 
S.feC 2.00 
5.J0 2.CO 
5.30 2.J0 
4.85 2.CC 
4.65 2.CC 
4.85 1.00 
4.05 UCC 
4.85 1.00 
4.05 UCC 
4.05 noc 
4.85 noc 
4.85 l.CO 
4.85 noc 
4.85 neo 
4.85 UCC 
4.85 1.00 
4.86 l.CO 
4.85 neo 
4.65 1.00 
3.40 20.0 
3.40 20.0 
3.40 20.0 
3.40 20.0 
3.41 2 ne 

3.5CJ. 
1112« 
12 0 - « 
260-, 
24 - C. 
4250, 
130.-, 
lUv, 
23 0- 
24-. 
5250 
12CU 
730.U' 
2 OC U. 
4 5 Ü t • 
2460. 
460... 
96C.J 
246 C. 
316C. 
r .0 
792.0 
140.0 
1600. 
2&mC. 
155C. 
1520. 
1150. 
32C.0 
4Ü.00 
118.0 
650.0 
3150. 
4700. 
89 .0 
35.-: 
502.: 
2600. 
35.CO 
473.0 
1900. 
47.CO 
200.ü 
560 J. 
120,,.0 
1050. 
novo 
110.0 
1400. 
280.C, 
,300.0, 
655.C 
luo.. 
3200. 
989.V 
105.0 
120C • 
2 3 7 C. 
36 .CO 
23.0J 
1600. 
4070. 

3.20000 
2.90000 
1.70000 
4.1U000 
4.20000 
6.40000 
4.40000 
2.40QGC 
2.8ÜOOO 
5.CUCCO 
3.10000 
2.30000 
.170000 
.4SC000 
1.40000 
.900000 
nooocc 
.570000 
1.10000 
.640000 
•18CCC0 
.910000 
*480000 
1.85000 
.900000 
2.20C0C 
1.2COOO 
1.50000 
1.20000 
.430000 
.290000 
.605000 
.975000 
.380000 
.325000 
.340000 
.550000 
.990000 
•170000 
.370000 
.580000 
.596000 
.350000 
.H2CCQ0 
.550000 
.630000 
.520000 
.480000 
nooooo 
1.05000 
.190000 
•ftlQOOt 
.640000 
•910000 
.570000 
.370000 
.670000 
.040000 
1.70000 
.180000 
.760000 
nooocc 

10« 

3211 
)30.9 
07.wÜ 
630*0 
680.: 
9. ceo 
.3100 
1.200 
13C.0 
150.C 
07C.O 
37.-0 
29C.U 
490.0 
170- • 
40.4(1 
125.0 
15C.C 
230.C 
B20.U 
53CU. 
160.0 
48*00 
290.0 

.C040CO 
fe.33000 
.170000 
•036000 
.710000 
I.5OOCC 
•coscoc 
.002000 
.002400 
.C4C0C0 
.032000 
.053000 
•C560CC 
.087000 
.470000 
.350000 
.-70000 
•040000 
.C62CÛC 
•C6CC0C 
1.30000 
3.20000 
1.30000 
1.00000 
1.35000 

2b4,u:: 
412.UO 
489*00 
unoo 
250.00 
424.CO 
694,00 
122.40 
111 .UÜ 
353.00 
529.00 
618.CC 
626.00 
1Q0B.C 
1180.00 
1075.U 
1139.0 
1812.0 
926.00 
1044.0 
918.00 
854.00 
1210.0 
1089.0 
222.00 
382.00 
512.00 
411.00 
461.00 
291.00 
408.00 
483.JC 
54.0CO 
428.00 
109,00 
442,00 
4)2.00 
476.00 
400.00 
378.00 
334.00 
229.00 
212.00 
273.00 
393.Ü0 
393.00 
328.00 
136.00 
236.00 
361.00 
1*7,00 
257.00 
454.OO 
214.00 
295.00 
432.00 
149.00 
283.00 
158.00 
127,CO 
272.CO 
206.00 
144,00 
168.00 
149,CD 
294,00 
157.CO 
151.00 
153.00 
254,00 
99.003 
70.000 
258.DO 
243.00 
6.00CC 
6.00U0 
225.00 
157.JO 
70.OJO 
217.00 
207.00 
6.0000 
16.000 
7.0000 
112.00 
80.000 
0O.QCC 
74.000 
124.00 
2G0.CC 
157.00 
70.000 
6?.000 
42.000 
23.000 
530.00 
905.00 
361.00 
263.00 
471.00 

Hiv*, 

j!j!,>M|^üi!UI)i) llfltt! i-tî ||i 
'SÜ! 
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ID 

1224,0 
122¾.C 
1226,0 
122 7,0 
1229.C 
12K-.'. 

Vt.o 
4. ) S.p 
1234. C 
1235. C 
1236.0 
1239.C 
1240.0 
1241.0 
1242.0 
1244.: 
1245.0 
1246.0 
1247.0 
1246.0 
1249.0 
125C.O 
1251.C 
1202.0 
1264.0 
1266.0 
1266.0 
1267.0 
1261.0 
126Ò.O 
1267.0 
1269.0 
J270.0 
1271.0 
1272.0 
1273.0 
1 274.0 
1270.0 
1270.0 
1277.0 
127«.C 
1279.0 
1260.0 
12d3.C 
1264.0 
1236. C 
1266.0 
1239.0 
1290.0 
1291.C 
1292.0 
1294. C 
1295. C 
1276.C 
120 7.0 
12:99.0 
1300.0 
1301.O 
1702.0 
1304.C 
noo.o 
13C6.C 
nc7.c 
1308.6 
P09.0 
1711.0 
1312.0 
1713.0 
1714,0 
P16.fi 
i>17.0 
1313.7 
PV9.0 
1325.C 
1 326.C 
1 32 7.0 
IVA.O 
1329.C 
1737.0 
j 331.0 
1732.0 
1333.0 
1334.0 
1325.C 
1336.0 
1337.£ 
1736.0 
1139. : 
1 340.C 
1341.0 
1742.0 
1143.0 
1344.0 
1345.0 
1346.0 
1347.0 
1346.C 
1349.0 
115C.0 
1351.0 

CODE l COOt 2 cm. TtMP «Alt MODULUS SlHEttCi 

V26?9: 11 
.2639ÇI1 
.. 6 3901 1 
.263901'1 
.2639011 
.2639011 
.2639011 
..*44 904 4 
•«649046 
. 644 9()45 
.6449045 
.2619011 
.25190Í1 
.4.619011 
.2519011 
.2635011 
.2639011 
.2639011 
.2619011, 
.263-7011 
.2639011 
.2639011 
.2679011 
.2639011 
.P T901 1 
.26r»Oiî 
.2639011 
.2679011 
.2639011 
•2519011 
.2 51901 1 
.2519011 
• 25 1901 * 
.25190: l 
.251901 1 
.251901l 
.2519011 
.2519011 
.2639011 
.2639011 
• 2b'39C) ! 
.2639011 
.2639011 
• 2:63901 1 
.2639011 
.2639011 
• 26190 3 1 
.2639011 
.2639012 
.2639011 
.2677011 
.2639011 
.26390? 1 
.2639011 
.2639011 
.2639011 
.2639011 
.2679013 
.2619011 
.2639011 

.2639011 

.26 79011 

.2635011 
•2639011 
.2679011 
.263511 H 
.2619011 
.2619011 
.2639011 
.26^9011 
.263901 ! 
•2639011 
¿2639011 
.26£6011 
.*61901 I 
•2639011 
,2619011 
•2679011 
•2639011 
•2639011 
.2639011 
•2619011 
.2639011 
.2639011 
.2639011 
.263901 ! 
.26:9011 
.2639011 
.2639011 
.2639011 
.2639011 
.263901l 
.2639011 
.2639011 
.2619011 
•2636011 
.2639011 
.2639011 
.2639011 
.2639011 

• 3 .-424 » 
.«•-'Hon 
.3 9 11 
..5 • 9; u 
.3.-71 
.3 V 71 
.tt .5071 
•399151 
.29« |t,l 
.599151 
.595151 
•61«241 
.616041 
.416041 
, 6 ! H £. 4 1 
.6 :M>41 
.4,.4,:.41 
.4 ; 61 41 
• 7 - 704 1 
• »0 4 1 
. 11 . 7:..4 1 
.3 70 7 1 
.30 .-: 71 
.3)71 7) 
•308111 
• 3 J 81 1 1 
.3 c111 

.3191I1 

. 3 : •/ - ! 1 

. 32-.041 

.324-41 
■ 3 ?4 '4 1 
. 1 24 :0 7 I 
.324 71 
.1242 71 
.12401 l 
.524011 
.624011 
.moii 
.i*i2'Lin 
.4,2011 
.4 .;: 11 
.1 :0.11 
• i: 304 1 
.1::341 
• 13K1 
• «.: 104| 
.1030 71 
• lu 10 71 
• 1V1071 
• 6Û3071 

Pi Mi 41 
.1 '3041 
.1,3041 
• : .-mi 4i 
.i:4i7i 
.? 4171 
• 4 -4171 
.£04171 
.14111 
• min 
•1-4111 
.1.4111 

4111 
• r . 4 1 1 1 
.1 141:11 
.1 14 111 
.124111 
¿£04111 
.14111 
.3-4131 
.3*4111 
•6Í4111 
.KlCïl 
.101011 
•lltll 
.50?Cil 
.5 non 
.5:1011 
• 5. 1C41 
.I.! ÎC41 
.1 1041 
• Kl 041 
•1 1041 
.5-104 1 
.601041 
.521041 
.1 ,1071 
• U-1071 
.101071 
•5C1Û71 
. 5050*71 
.505 i71 
.105111 
•106111 
.106111 
.5;)6i n 
.56111 
.606111 
.K6111 

3.4 1 
6.31 
6.31 
6.31 
2.46 
2.46 
2.46 
.21C; 
.210 
.21> 
.21- 
6.66 

t.t.6 
6. C5 
6.6 6 
3.4 1 
3 • 4 1 
3.4 1 
3. <.1 
3.41 
3.4 1 
7.4 6 
7.46 
2*46 
2. H 6 
7. H 6 
?.H' 
2. H1- 
. .36 
6.66 
fa « 66 
fa. 66 
fa .66 
fa.ttfa 
b .66 
fa. 6.6 
6.66 
fa. 6 fa 
5.26 

:5.26 
5.76 
5.2 <5 
5.26 
:3.59 
1.59 
1.69 
3.59 
2.5C 
2.50 
2.50 
2.60 
3.69 
1.59 
J • 0 9 
3 .‘»9 
2.40 

2.40 
2.90 
2.67 
2.6 7 
2.67 
2.67 
2.67 
2.47 
2.6 7 
2.67 
7.6? 
2.67 
4. *7 
2.67 
2.07 
7.67 
4 ,‘>4 
4 , V4 
4. >4 
4.O4 
4.94 
4.94 
3.4? 
3.42 
3.42 
3.42 
3.4? 
3.42 
3.4? 
3.42 
2.37 
2.37 
2.37 
2.37 
2.37 
2.17 
3 • 7t¡ 
3. /1 
3. (C 

¡•3.70 
3.70 
3.70 
3.70 

21.0 
21.0 
21.0 
21.0 
712:0 
21. 
n.o 
21.0 
21.C 
21.C 
21.0; 
21.0 
20.0 

¿br 
. c « 

p 
oc 
Po, 
00 

ce 
0£i 
no. 
no 
00 
00 
w 
O?.1 
pl 
no 
no 

10.0 
iO.O 
1C.0 
10.0 
10.0 
K.a 
1C.Û 
10,0 
10,c 
10.c 
1:3*0 
K.C 
i:.*0 
:;.o 
10.0 
K.C 
K.C 
K.O 
1 D.O 
K*Ü 
10*0 
10*0 
10.0 
1C.V 
10.0 
10.0 
10,0 

13.. .. 
54CC. 
2v 60. 
44.00 
5 1 .'OC 

540, • 
5460. 
2 * 4 V • 
93 0.( 
3 2.0k 
64 .Çw 
16- - *> ' 
4?. *0 
6 8 « j , 
7.. 100 
41.^ 
5 .0.0 
24.00 
no. 0 
*34 , . ' 
16.00 
PO--. 
170C. 
11 .on 
71.. -; 
6?C.‘ 
61 3 * r 
210:0. 
67.. 0 
116. : 
660.0 
39.. 
540.. 
3402. 
44.. : 
787.0 
3 6 K. 
4e.. O 
12 - • 0 
66C • - 
260.. 
560 2. 
46, p 0 
140,0 
720." 
606 2. 
24.00 
1 70.0 
6 3U.C 
4 300, 
62.0, 
t«.5n 

26.6-:. 
u.UC 
60.,. 
620.’ 
630:, C 
46. u , 
160. 
24.:. 
640.Ö 
I 7vi». 
4 750'. 
5B.U- 
930.0 
?6?C, 
40^0. 
IB1).! 
730.C 
22.60. 
610C¿ 
66. CO 
nc.o 
275.0 
180C. 
215U. 
6iaw¿ 
67. C *5 
157.Il 
17.1.3 
30C):.n 
14Cv. 
3C 
520C. 
68 • .U 
74 «JO 
1Ö5.0 
420.0 
7 »0.0 
196C. 
27p. 
53.00 
170 ¿0 
290.0 
98:,.0 
2700. 
5400, 
66.00 

2.10000 
1.00000 
1. « U 0 0 C 
.450000 
1.10000 
2.40000 
1.69000 
2.70COC 
2.8QOOO 
1.«neoc 
.320000 

.400OCO 
1.70000 
2.49000 
•ÜO20ÜO 
1.20000 
•160000 
.091000 
.190000 
.100000 
• C 76000 
.290000 
.120000 
.330(100 
•u92COO 
.500000 
•130000 
.430000 
•tíOÜvQO 
.180000 
.200000 
•200000 
.450000 
.25OOOC 
.500000 
Í.100ÒC 
1.20000 
.550000 
.570000 
•080OCG 
1.10CCC 
1.90000 
•600000 
• 63*0000 
.90enco 
1.10000 
. 170000 
1.10000 
1.30000 
2.50000 
•9000ÇO 
1.40000 
1.50000 
«•poco 

.120000 

.330000 

.550000 

.,24000 
• 130O0Ö1 
1.00000 
• U30QQ 
Í.90ÓÓ0 
•550000 
.B5D000 
•630000 
1,40000' 
2.IC0G0 
.280000 
.2O0OCÍ0 
.720000 
1.30000 
1.71000 
1.10000 
.250000 
.200000 
1.10000 
1.45000 
1.60000 
•«43CC0 
.460000 
l.OCCOO 
.310000 
•83ÖCQ0 
.840000 
1.30000 
1.20000 
.950000 
1 .20000 
3.10000 
.770000 
•600000 
.500000 
.570000 
.820000 
.470000 
1.10000 
2.05000 
1.50000 
•830000 

862.00 
823,00 
700.00 
32 7.110 

207.00 
nu. uc 

1100.0 
612.00 : 
762.ne 
676.110 
260.00 
164,UO 
480.00 
650.00 
910.00 ■ 
40.000 
éj.OÙO 
64.000 
tOfc.OO 
99.000 
90.000 
84.OUU 
245,00 
llfa.OO 
62.000 
124,ua 
207.p 
Un. On 
?45.0a 
161.001 
188.00 

704.00 
22O.0Ç 
304,0!) 1 
24 U0Ö 
168.03, 
270.00 
236.0C 
230.-: 
738.00 
141.0c 
551.00 : 
7C6.0C 
160.00 
2C2.0O 
¡278.P 
348.00 

'100.00 
183.00 ; 
289.. 0 
151.00 
162.00 
205.00 :• 
255., :0 ■ 
445.00 
79.ene 
98.000 
140,00 : 
243.00 
79.000 
150.DO 

71.0,:00 
320.00 
205,DÛ . 
260.CO 
79.000 
183.00 
445.ÖC 
447,1)0 
149.0c 
235.00 
244.00 
350.0C 
346.00 
39b.OC 
392.00 
670.DO 
780.00 
854.0O 
256.fcC 
316.00 
335*00 
450.00 
564.00 
679.00 
781.C0 
479.00 
220.00 
359.ÇO 
299.00 
618.00 
496,00 
387.00 
261.00 
318.CC 
394.00 
734.ÖC! 
831.00 
912.00 
236.00 

10 CODE 1 

1152.C 
1 351.0 
1154.0 
3155.O 
1156.0 
1157,0 

.2619(11 J 

.263901 1 

.2639011 

.2619011 

.263901l 

.261901 1 
n5ft.fl .261901 1 
1159.0 .2639011 

.263401I 

.263901I 

.263971I 

.2624060 

.2629061 

.2629090 

1361.0 .2629090 . 
1366.7^.267009(, . 
1307.0 .26?*1070 . 

•7620090 . 
.2629390 . 
.2629090 i:|. 
.2629090 ¡:. 
.2629090 
•2629C90 . 
.2629090 .. 
,262409", « 
.2629090 « 

1397.C .2629090 . 
1396.0 .2629090 . 

.2639011B 

.2639011 . 

.2639011 « 

.2639011 « 

.2639011 

: vt.o 
1369.0 
1390.0 
1391,0 
1392.0 
1393.0 
1394.0 
1395.0 
1296.C 

U22.C 
1423.0 
U24.C 
1475.0 

7t.0 , 
1477.0 .7639011 .3 
14*6. C 
14?9¿C 
1430.0 
Î431r0 
1432.0 
1433.0 

2639011 
.2639011 
.2639011 
.2639011 
.2639011 
•2639011 

1434.0 .26390.111 i 
1435. C 
1436. C 
1437.0 
1436.0 

6i ven 
7639011 
2639011 
2619011 

1439,0 .2639011 
144C.Û .2639011 
U41.0 .2639011 
1442.C .2639011 
U43.0 .2639014 
1444,0 .2639011 
1445.0 .2639011 
UtC.C .¿639CU 
1461.0 .2639011 
1462.0 .2634011 

2639011 
2619011 
3619311 
3639011 
3639011 
3614011 
:36390 P, 
3639010: 
3639C11 
3639011 

1479.0 .2639011 
1460.0 .2634011 
U61.0 .2634011 
1462.0 .2634011 

.2614011 

.2639011 

.2619011 

.3639011 

.3639041 

.36190 U 
.3639711 
.3639011 
, 36:3:9011 
.1619011 
.1619011 
.2629090 

1463.C 
1466.0 
>4 71.0 
1472.0 
1473.0 
1474,0 
1475.0 
1476.0 
1477.0 
1478.Ü 

1463.0 
1464.0 
UÜ5.C 
UÜ8.0 
1.409.0 
1497.0 
1491.0 
U'ïi.O 
1493.0 
1434.0 
1495.0 
1503.0 

9.10000 
2.3ÛCOC 
.68Ù00C 
•90Û00C 
.7009OC 
1.30000 
1.3Ü00C 
7.60000 
1.80C0C 
1.60000 
•540000 
•6O0CCO 
1.00000 
1.2keoe 
.580000 
.700000 
1.1)9000 
2.8COOO 
•610900 
. 4 4 0 0 C C 
•240000 
•pipo 
1.20000 
1.40000 

:' I - 4 

.920000 
I*160000 

.580060 
2.80060 
1.50000 
U500C0 
1.30000 
.9.80000 
.486060 
t.06000 
•820000 
.860000 
•540000 

- .680000 
•500COC 
:.6410000 
1.40000 
t.80000 
2.20000 

'! 2.70000 
2.29000 

' 1.00000 
2.1ÜC0C 

i 1.70000. 
' 1.90000 
' 2.40000 

2.20COC 
* 1 *40900 
: l.JbOOC 

1.41000 
; . 750(1-00 
■ 1.20009 
¡ 1.7UC0C 
, 1.8U0OC 
: .770000 
. 1.99000 
t ,950000 
, ,670000 
i 1.40000 
, l ¿10000 
' 1.25000 

.820000 
. 1.90000 
: 1*90000 
:• 1.200 OC 

! Il 

/«•«.oc 

717.Cf 
6)7.ÜO 
669.00 
47«.CO 
Î7«.00 
¿U.ÜU 
16b.CC 
675.00 
661.CO 
657.00 
663.CC 
567,00 
675.OC 
719.00 
547.CO 
450,10 
669,CO 
69U.CC 
606.ee 
454.00 
511.7-0 
674.90 
1757.0 
1050.0 
629.00 
85I.OC 
490. Ml 
1071.0 
1130.0 
516.00 
591.00 
690.00 
370.00 
488.00 
737.00 
696.90 
1070.0 
! 13.1.0 
ÍOD8.0 
>28,00 
325.00 
439.00 
53j.*C 
764.JC 
686,00 
810.00 
1062.0 
504.00 

““ ;■... 

il* I il 
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ID CODI I CODE 2 CUL TOH> HATE MOULUS STDCNO 

ISOA.O 
tsot.o 
ISOA.O 
ISDT.O 
IS0I.0 
isn.s 
1*1».0 
1*1*.0 
IMÏ.0 
uia.o 
101=).0 
1*20.0 
1*21.0 
1*22.0 
I »2 ).0 
l»)0.0 
1*31.0 
13)2.0 
15)).0 
13)4.0 
13)3.0 
1333.0 
13)).0 
13)1.0 
13)3.0 
1*40.0 
1341.0 
1*42.0 
1*43.0 
1*44.0 
1*4*.0 
1*46.0 
1*4).0 
1*4*.0 
1*43.0 
1**0.0 
1**1.0 
1»»2.0 
1**3.0 
1**3.0 
1336.0 
133).0 
133(.0 
1*33.0 
1*60.0 
)361.0 
13*2.0. 
1563.0 
1364.0 
1363.0 
1566.0 
136).0 
1566.0 
1363.0 
13)3.0 
13)4.0 
13)5.0 
13)6.0 
13)3.0 
13(0.0 
13(1.0 
13(2.0 
13(1.0 
13(4.0 
13(3.0 
1366.0 
1313.0 
1311.0 
1369.0 
1190.0 
1331.0 
1132.0 
1334.0 
1333.0 
1136.0 
113).0 
1336.0 
1333.0 
1600.0 
1601.0 
1602.0 
1603.0 
1606.0 
1603.0 
1606.0 
1633.0 
1606.0 
1606.0 
1610.0 
U11.0 
1612.0 
161).0 
1614.0 
1613.0 
1616.0 
1613.0 
1616.0 
1619.0 
1620.0 
1621.0 

.2*29040 

.2629040 

.2*29090 

.2*29090 

.2*29090 

.2*29090 

.2*19090 

.2*29090 

.2629040 

.2*29090 

.3639011 

.36)9011 

.3639011 

.3*39011 

.)6)9011 
-2629090 
.2629090 
.2629090 
.2*29090 
.2*29090 
.2*29090 
.2*29090 
.2*29090 
.2*29090 
.2*29090 
.2*29090 
.2*29090 
.2629090 
.2629090 
.2629090 
.2629090 
.262902a 
.2629096 
.2*29090 
.36)9011 
.36)9011 
.36)9011 
.36))011 
.36)9011 
.16)9011 
.1639011 
.)639011 
.3634011 
.3639011 
.)639011 
.36)9011 
.)6)9011 
.)639011 
.)6)9011 
.)639011 
.3639011 
.36)901! 
.)63W;i 
.36)9011 
.3*39011 
.36)9311 
.)6)9011 
.)639011 
.1639011 
.36)9011 
.36)4011 
.)634011 
.)6)9011 
.)639011 
.)6)9011 
.)6)9011 
*S*)9011 
.)434011 
.)634011 
.3*99011 
.3*39011 
.36)9011 
.)6)9011 
.)6)9011 
.36)9011 
.)6)9011 
.36)4011 
.36)9011 
.)4)9011 
.3*39011 
.)6)9011 
.3*34011 
.)6)9011 
.)639011 
.)639011 
.)6)4011 
.36)9011 
.3*19011 
.1*39011 
•3*99011 
.3634011 
.3*39011 
.3*39011 
.3*39011 
•3*39011 
.3*39011 
.3*39011 
•3*39011 
.3*39011 
.3634011 

.1*7171 

.3*7171 

.647171 

.647171 

.14)171 
•33)2(1 
.3)32(1 
.43)2*1 
.3*12*1 
.5)3261 
.11(171 
.116171 
.116171 
.416171 
.31*111 
.16)171 
.»*3171 
.46)171 
•46)171 
.(63171 
.3*3171 
.»6)171 
.»6)171 
.666171 
•»6*261 
.»6*261 
.»6*261 
.167171 
•467171 
.**7171 
.»67261 
.»67261 
.(68261 
.16(261 
.134171 
.1)4171 
.)34171 
.3)4171 
.1)4171 
.1)4171 
.3)4171 
.))4171 
.1)4171 
.1)4171 
.1)6041 
.13*0*1 
.136041 
.))6041 
.1)3041 
.1)5041 
.1)5041 
.)3)041 
.)3)041 
.)33041 
.133011 
.1)6011 
.)36011 
.101011 
.1-1011 
.101011 
.101011 
•loioii 
.101011 
•101011 
•101011 
•101011 
•601011 
.401011 
.401011 
.301011 
.301011 
.301011 
.102011 
.102011 
.102011 
.30)011 
.103011 
.)0)011 
.)04011 
.10)011 
.)03011 
.)0)011 
.10204) 
.102041 
.10)041 
.10)041 
•101041 
•4010*1 
.*0)0*1 
•«0)0*1 
.40)041 
.)03041 
•104041 
.104041 
.104041 
•104041 
• 10*041 
.104041 
•4040*1 
•104041 

2.6* 21.0 
2.*B 21.0 
2.46 21.0 
2.6( 21.0 
2.6( 21.0 
1.9) 21.0 
1.95 21.0 
1.9) 21.0 
1.93 21.0 
1.93 21.0 
2.64 21.0 
2.44 21.0 
2.64 21.0 
2.64 21.0 
2.64 21.0 
2.6* 1.00 
2.6* 1.00 
2.66 1.00 
2.61 
2.66 
2.66 
2.6« 
2.66 
2.67 
1.93 
1.9» 
1.9» 
2.66 
2.6( 
2.63 
1.9) 
1.9) 
1.93 
1.93 
2.») 
2.60 
2.76 
2.60 
2.62 
2.41 
2.46 
2.78 
2.69 

1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
i.oo 
1.00 
1.00 
1.00 
i.oo 
1.00 
1.00 
1.00 
1.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00: 
2.00 
2.00 
2.00 

2)3.0 
1100. 
2)00. 
3600. 
400.0 
34.00 
190.0 
«70.0 
2000. 
3600. 
*6.00 
200.0 
340.0 
1600. 
6300. 
46.00 
24.00 
310.0 
1600. 
2900. 
47.00 
49.00 
1400. 

36.00 
72.50 

120.0 
660.0 
)600. 
91.00 
341.0 
4400. 
742.0 
143.0 
261.0 
1320. 
4450 

1.70000 *67.00 
2.10000 9*9.00 
2.20000 1026.0 
1.(0000 11*9.0 
1.70000 79*.00 
.290000 976.00 
■920000 *97.00 
1.17000 *»*.00 
1.00000 *40.00 
1.03000 10»«.0 
.760000 994.00 
.900000 469.00 
.»90000 729.00 
.760000 910.00 
1.19000 11)2.0 
.260000 166.00 
.060000 127.00 
1.2*000 240.00 
.440000 3*0.00 
.320000 *24.00 
.270000 331.00 
.090000 112.00 
.019000 17).00 

96.000 
.0)6000 1*0.00 
.200000 120.00 

97.000 
.600000 299.00 
.640000 460.00 
.400000 440.00 
.190000 191.00 
.120000 1)2.00 
1.44000 46».00 
1.60000 336.00 
.4(8000 206.00 
,.263000 237,00 
.600000 163.00 
2.40000 409,00 

176,0 1,20000 241.00 

2.70 2.00 
2.6* 2.00 
2.7( 2.00 
2.9» 2.00 
2.6( 
2.(0 
2.(0 
2.6( 
).06 

2.00 
2.00 
2.00 
2.00 
2.00 

).33 2.CO 
3.10 2.00 
3.60 2.00 
3.65 2.00 
2.1» 2.00 
3.67 2.00 

9» 
4.UC 
4.03 
4.00 
).9( 
4.12 

2.00 
2.00 
2.00 
2.00 
2.00 
2.00 

300.0 
(30.0 
2600. 
25.00 
61.00 
44.00 
24.00 
137.0 
34.00 
400.0 
290.0 
12)0. 
700.0 
3)30. 
3700. 
47.00 
174.0 
370C. 
33.00 

1*1.00 
1*4.00 
130.00 
199.00 
171.00 
171.00 

).*» 2.00 
9.»9 2.00 
4.20 2.00 
9.99 2.00 
9.93 2.00 
4.10 2.00 
4.07 2.00 
4.26 2.00 
3.70 :.00 
4.03 2.00 
4.00 2.00 
1.40 2.00 

270000 226.00 
.720000 243.00 
.440000 )1(.00 
.076000 139.00 
.5)0000 11).00 
.190000 121.00 
.240000 123.00 
2.00000 169.00 
.060000 
1.10000 
.340000 
1.06000 
.430000 
•230000 
.900000 220.00 
.230000 1*1.00 
.)40000 90.000 
.*10000 27*.00 
.290000 1*9,00 

)).110 .270000 1)2.00 
32,03 .210000 142.00 

.6)0000 161.00 

.(20000 162.00 
•420000 161.00 
,140000 172.00 

31460 .)60000 214,00 
)40.0 .9)0000 2U.00 
1100. .990000 2*1.00 

.6*0000 2»a;t00 

.9*0000 2*1.00 

.240000 292.00 

.6*0000 190.00 
1.20000 237.00 

66.60 
63.60 
90.60 
220.0 

1600. 
1206. 
2100. 
3000. 
3606. 
36.00 .210000 162.00 

).76 
4.79 
4.00 
9.6) 

2.00 
2.00 
2.00 
2.00 

4.13 2.00 
4.20 2.00 
2.71 2.00 
2.99 2.00 
2.90 2.09 
2.9) 2.00 
2.69 2.00 
1.97 1,00 
2.79 2.00 
2.90 2.00 
2.70 2.00 
2.70 2.00 
2.** 2.00 
2.90 2.00 
2.7« 2.00 
2.97 2.00 
2.41 2.00 
2.71 2.00 
2.90 2.00 
2.73 2.00 

43.00 
74.00 
260.0 
«40.0 
700.0 
2*00. 
1200. 
1400. 
1)96. 
4)06. 
42.00 
12*.0 

»40000 191.00 
.160000 192.00 
.940000 199.00 
•*70000 20».00 
.0*00(1 71.000 
.990000 117.00 
.1*0000 110.00 
.190000 217.00 
.990000 166.00 
•027000 119.00 
.2*0000 1*1.00 
.9)0000 191.00 

11».0 .9*0009 192.00 
99C.0 .*»0009 10».00 
)20.0 .900000 110.00 
900.0 .9*0090 1*9.90 
610.0 .920000 29t.00 

.690000 991.00 

.7*0000 )49.00 
990000 110.90 

2(.00 .1*0000 110.00 
91.00 .100900 190.00 
190.0 .*70000 109.00 
)96.0 .910000 299.00 
290.0 .1*0000 192.00 
970.0 .970000 299.00 
720.0 .»10000 200.00 

2909. 
9204. 
92.00 

10 CODE l CODE 2 CHL UNO RA7E MODULUS STRENG 

1*22.0 .3*99011 
1629.0 .3619011 
1631.0 .36)9011 
16)2.0 .)6)9011 
1()).0 .3*39011 
1*9*.0 .3()9011 
1699.0 .9*39011 
1636.C .)6)9011 
16)7.0 .3639011 
16) 6.0 .3639011 
1639.0 .3639011 
1640.0 .36)9011 
1*41.0 .36)9011 
1*43.0 .)6)9011 
1*44.0 .3639011 
1649.0 .3640090 
1650.0 .3640090 
1691.0 .3640090 
1692.0 .3640090 
1693.0 .3640090 
16*4.0 .3640090 
16*9.0 .3660090 
16*6.0 .3640090 
16*7.0 .3640090 
1636.0 .3*40090 
1*39.0 .3(40090 
1((0.0 .)440090 
16*1.0 .)640090 
1*62.0 .3640090 
1*0.0 .3640090 
1*44.0 .3640090 
1663.0 .3640090 
1466.0 .3640090 
1667.0 .3640090 
1666.0 .3640090 
1669.0 .3640090 
1*73.0 .3(40090 
1*77.0 .3**0090 
1*71.0 .3**0090 
14(9.0 .9**9090 
1(1(.0 .9**9090 
1*90.0 .9**9090 
1*91.0 .9**9090 
1*62.0 .9**6090 
1*99.0 .9**9090 
1704.0 .9**0090 
1707.0 .9**0090 
170(.0 .9**0090 
1709.0 .9**0090 
1719.0 •9*40090 
172*.0 .9*9*011 
1721.0 .9*96011 
1729.0 .9*99011 
1790.0 .9*99011 
17) 1.0 .9*99011 
17)2.0 .9*99011 
1793.0 .)4)9011 
179*.0 .3*99011 
1733.0 .9*99011 
17)6.0 .36)9011 
1742.0 .)649090 
174).0 .3*49090 
1744.0 .3**9090 
17*9.0 .¡»*9000 
1790.0 .1449090 
1791.0 .9**6090 
17II.0 .9((6090 
1999.0 .9**9090 
1994.0 .9**9090 
1799.0 .9**9090 
179(.0 .3**9090 
1797.0 .9**9090 
1791.3 .9**9090 
1799.0 .9**9090 
17*0.0 .)449090 
17*1.0 .3**9090 
17*9.0 .9**9000 
19*9.0 .99*9000 
19*9.0 .9**9000 
1990.0 .94*9000 
1991.0 .1(49000 
1992.0 .99*9000 
1999.0 .1**4000 
1994.0 .10*6000 
1999.0 .1((4000 
1990.0 .90*4000 
1999.0 .9**4000 
1T9I.0 .9**4000 
1994.0 .9**9000 
1900.0 .90*4000 
1901.0 .90*4000 
1TM.0 .91*4000 
19(0.0 .90*40*9 
(919.0 .)0490(9 
1990.0 .)(44049 
11(1.0 .9**40*) 
19(2.0 .96*40*9 
1991.0 .3446049 
1944.0 .)(4904( 
1999.0 .)(49049 

2.55 
2.36 
2.7) 
2.63 
2.61 
2.70 

2.03 
2.66 
2.35 
2.2) 
2.7'? 
2.12 
2.50 
2.78 
2.67 
2.33 
2.60 

2.60 
2.35 
2.70 
2.73 
2.55 
2.75 
2.31 

.20606) 

.306061 

.103061 

.103061 
• 60306 1 
.303061 
.603061 ).0) 
.603061 2.60 
.303061 
.30*061 
•)0»061 
.)05061 
.309061 
.105061 
.30*061 
.107661 
. 107661 
.107661 
.107661 
•107661 2.90 
.107661 2.»0 
.306661 2.9» 
.10866] 2.66 
•106661 2.63 
•60866) 2.»» 
.60866} 2.93 
.806661 2.53 
•606661 2.60 
.608661 2.33 
.606661 2,66 
•806661 2.68 
.606661 
.806661 
•906661 
.106661 
.106661 
.109661 
.109661 
.109661 2.93 
.111661 2.33 
•111661 2.66 
.911661 2.66 
.9116*1 2.92 
.9116*1 2.9» 
.111**1 2.9* 
.1196*1 2.19 
.119**1 2.97 
.119**1 2.70 
•11)6*1 2.60 
•919**1 2.95 
•1020*1 2.07 10 
.)02061 2.7» 10 
•9020*1 2.9* 10 
.3520*1 3.90 10 
.3020*1 6.10 10 
.3020*1 3.70 10 
•302061 6.30 10 
.302061 3.19 10 
.302061 3.10 10 
.3020*1 6.30 10 
.600661 2.60 10 
.300661 2.70 10 
.3006*1 2.95 10 
.600661 2.95 10 
•1006*1 1.90 10 
.000**1 1.»» 10 
•900**1 1.79 10 
.901**1 9.09 10 
.901**1 2.47 10 
.901*61 2.76 10 
•101661 2.)0 10 
.601661 2.97 10 
.301661 ).26 10 
.)01641 2.40 10 
.201661 2.76 10 
.601661 2.97 10 
.301661 2.90 10 
.301661 9.62 10 
.901661 2.90 10 
.901661 2.60 10 
,901661 2.62 10 
•301661 9.09 10 
.901661 2.»9 10 
.901661 9.12 10 
•201*61 2.(7 10 
.901**1 2.92 10 
.101**1 9.10 10 
.901**1 1.09 10 
.101**1 1.10 10 
.1016*1 1.01 10 
.001**1 I.10 10 
.9006*1 9.76 10 
.9016*1 *.«0 10 
.1016*1 ).60 10 
•1016*1 9.06 10 
•101**1 1.9» 10 
.101**1 2.22 10 
.101*61 2.10 10 
.901441 2.72 10 
.101**1 9.92 10 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 
00 
oo 
00 
00 
00 
00 
00 
00 
oo 
oc 
00 
00 
00 
00 
oo 
eo 
00 
00 
00 
00 
00 
oo 
00 
oo 
00 
00 
oo 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 

c 

)990. 
3900. 
)7.00 
190.0 
960.0 
1390. 
2600. 
2900. 
2600. 
2660. 
260C. 
9600. 
3090. 
»20.0 
»100. 
6(.00 
61.00 
110.0 
170.0 
217.0 
270.0 
990.0 
730.0 
679.0 
1900. 
. 260. 
2600. 
3900. 
3(00. 
3600. 
3905. 
3(00. 
6700. 
2300. 
2(0.0 
169.0 
90.00 
*30.0 
2200. 

.930000 

.*00000 

.160000 
1.10000 
.910000 
.(70000 
.600000 
.790000 
.610000 
1.69000 
.790000 
1.07000 
1.60000 
.760000 
.390000 
.620000 
.630000 
1.(0000 
1.3L000 
1.72000 
l.OOCOO 
1.37000 
2.90000 
3.00000 
2.20000 
2.(0000 
2.90000 
3.50000 
3.03005 
1.60000 
3.60000 
1.96000 

2.65000 
2.20000 
1.20000 
1.20000 
1.10000 
1.60000 

197.0 
1600. 
1790. 
2005. 
1990. 
62.00 
2)0.0 
6)00. 
7050. 
»300. 
94.00 

).60000 
1.37000 
1.90000 
1.66000 
1.)0000 
.270000 
1.32000 
1.71000 
2.19000 
2.90000 
.9)0000 

9900. 
710.0 
660.0 
1(00. 
1900. 
1900. 
»600. 
(10.0 
6600. 
1(00. 
1009. 
6600. 

1.13000 
.690000 
.600000 
1.9(000 
.660000 
1.20000 
6,60000 
.9*0000 
2.10000 
6.70000 
1.91000 
2.00000 

9700. 
»60.0 
100.0 

71.00 
179.0 
160.0 
160.0 
1990. 
2000. 
2090. 
90.00 
»9.00 
6*00. 
160.C 
160.0 
160.0 
960.0 
*10.0 
*10.0 
1700. 
1*00. 
1910. 
9*00. *000. 
*900. 
*9.00 
21.00 
»9.00 
100.0 
90.00 
160.0 
600.0 
900.0 
960.0 

1.60000 
2.0)000 
1.10000 
.220000 
.770000 
■610C00 
.»00000 
.660000 
2.90000 
1.7*000 
1.6CCOO 
.620000 
.260000 

1.90000 
.770000 
1.00000 
.630000 

2.10000 
1.79000 
.660000 
.960000 
1.92000 
2.()000 
1.9*000 
1.90000 
.090000 
.990000 
•900000 
.190000 
1.13000 
.910000 
.600000 
1.(0000 

626.UO 
272.00 
197.00 
209.00 
265.00 
363.00 
)63.00 
360.00 
617.00 
3(1.00 
630.00 
670,00 
3(3.00 
26Í.00 
360.00 
337.00 
790.00 
736.00 
6(2.00 
931.00 
(90.00 
1*13.0 
1170.0 
1102.0 
1631.0 
1637.0 
1330.0 
1773.0 
1363.0 
969.00 
1797.0 
976.00 
1613.0 
1330.0 
(63.00 
761.00 
602.00 
106«.0 
1279.0 
337.00 
633.00 
303.00 
626.00 
*13.00 
391 
613. 
7*2.: 
1060 
6*9.».: 
)434.0 
210.00 
306.00 
»53.00 
6*9.00 
363.00 
3*5.00 
»32.00 
*38.00 
7)7.00 
3*2.00 
1700.0 
823.00 
967.00 
1*93.0 
21*9.0 
1930.0 
1099.0 
*79.00 
*93.00 
383.00 
673.00 
360.00 
*17.00 
1173.0 
1*43.0 
1330.0 
720.00 
1910.0 
1969.0 
10*9.0 
1027.0 
(14.00 
•90.00 
1) 49.0 
199.00 
1264.0 
1219.0 
1029.0 
1994.0 
2177.0 
1972.0 
1116.0 
109.00 
97.000 
119.00 
193.00 
199.00 
2) 0.00 
229.00 
292.00 
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179É..0 
1797.0 
1798,0 
2799,0 
1800,0 
’ '10 1,0 
1 <103,0 
1804,0 
1805.0 
1806.0 
1807.0 
1809.0 
1810,0 
1811.0 
1812.0 
1813.0 
lau.o 
1615.C 
1616.0 
1617.0 
1823.1 
1828.0 
1829.0 
1830.0 
1831.0 
1833.0 
1835.0 
1841,0 
18^2.0 
1843.0 
1844,0 
1645.0 
1846.0 
1847.0 
1846.0 
1849.0 
1851.0 
1852.0 
1655.0 
1856.0 
1857,0 
1858.0 
1859.0 , 
1660.0 , 
1861.0 , 
1662.0 , 
1863.0 . 
1867.0 , 
2668.0 . 
1669.0 . 
1877.0 
1879.0 
1880.0 
1881.0 
1882.0 
1883.0 
1684.0 
1885.0 
1686.0 
1687.0 
1886.0 
1894,0 
1695.0 
1896.0 
1897.0 
189B.0 
1899.0 
1900.0 
1901.C 
1902.0 
1903.0 
1904.C 
1D05,0 
1908.0 
1909.0 
1910.0 
1911.0 
1912.0 
1913.0 
1914.0 
1915.0 
1924.0 
1925.0 
1926.0 
1927.0 
1928.0 
1929.0 
1930.0 
1931.0 
1932.0 
1933.0 
1934,0 
1961.0 
1962.0 
1963.0 
1964.0 
1965.0 
1967.0 
1968.0 
1969,0 , 

.3649045 

.3641/045 

.3649045 

.3649045 

.3649045 

.3649045 
• 3641,1091) 
.3640090 
•3640090 
.3640090 
.3640090 
.3643090 
.3660090 
.3640090 
•3640090 
.3640090 
•3640090 
.3640090 
•3640090 
.3640090 
.3649045 
.3649045 
.3649045 
.3 U9045 
•3669045 
.3649045 
.3649046 
»3649090 
.3649090 
.3649090 
.3649090 
.3649090 
. 3649090 
.3649090 
3649090 

.3649090 

.3649090 
•3649090 
•3649000 
.3649000 
•3649000 
•3649000 
.3649000 , 
.3649000 
•3640090 
•3640090 
•3640090 
•364C090 
•3640090 
•3640090 
.3649045 
•3649045 
.3649045 
•3649046 
•3649045 
•3649045 
.3649045 
•3649045 
•3649045 
•3649045 
•3649045 
•3649000 
•3649000 
•3649000 
•3649000 
•3649000 
•3649000 
•3649000 
• 3649000 
•3649CC0 
•3649000 
•3649000 
•3649090 
•3649090 
•3649090 
.3649090 
•3649090 
•3649090 
.3649090 
•3649090 
•3649C90 
.3640090 
•3640090 
•3640090 
.3640090 
»3640090 
.3640090 . 
,3640090 ■ 
.3640090 i 
.3640090 . 
.3640090 . 
.3640090 . 
i 36490C0 « 
.3649000 
.3649000 
.3649000 
3649000 
3649000 
3649000 
? ,9000 

•¿1441 ?,73 
•¿ 2941 2,66 
• 3.-144 1 :«.U? 
• 2-144] 2•4 U 
•5C1441 4.56 
• ¿- 1^*41 3,55 
• 1-2441 2.64 
• 3' 244 l 3 
•312441 3.04 

r 244 1 

10.0 14 0 V• 
10.0 1120, 
10.0 130U. 
10.0 440J. 
10.0 4200. 
10.0 
10.0 
10.c 
10.0 

• 31-2441 3.14 
« 102441 
•302441 3,21 
•3 2441 3.61 
.6:.244 1 >,5i 
•¿02441 
.6.2441 
.81-2441 

2.35 

3.25 
•8C2441 3.25 
.80244 1 
» K 244 1 
. 1C 244 1 
» 1C244 1 

5 
25 
63 

3.65 
.102441 4.1 

4.27 
2.95 

3.02 
3.30 
2.66 
2.29 
2.95 
2.8: 
3.1C 
2.35 
2.46 
2.56 
2.B3 
2.97 
2.28 
2.66 
2.35 

.25 

3G¿44 1 
•202441 
.102441 
.-02441 
. 1-2441 

, .2:,244 1 
• 3C244 1 
•3,2441 
•3.2441 
•202441 
•202441 
• 302441 
• 20244 1 
•202441 
•102441 
•302441 
•302441 _ 
• 302441 2.65 
.302441 1,86 
•302441 3.41 
•802441 3,25 
•802441 
•602441 
•302441 
• 3:?44 1 
• 302441 
•107441 
•507441 . 
•107441 J.uü 
•107441 2,63 
• '377441 
•307441 
•306441 
• 31.8441 2,6- 
•308441 3.-0 
•306441 2.60 
• 308441 
•30844] 
•338441 
.33844] 
•308441 
.336441 
.336441 
.806441 
►6CB441 
,6^644] 
»300441 
,308441 
,800441 
•109441 
109441 

3 
3 
3.20 
2.75 
3.17 
2.90 
3.48 

2 #90 
2.6« 
2.6Ü 

2.85 
2.60 
2.96 
2.80 
3.25 
3.25 
3.03 
3.31 
3.C(¡ 
3.00 
2.60 
2.75 
3 • JO 
2.90 
3.03 

109441 3.05 
309441 
30944 : 
309441 3.13 

2.66 '309441 
209441 3.lu 
311441 2.4M 
311441 
111441 
31 1441 
31 1441 

2.5 5: 
2.8U 
3.14 
3.1» 

311441 3.00 
311441 
211441 
311441 
811441 
811941 3.0Ü 
118441 2.42 
318441 2,8ü 

3.00 
2.85 
2.85 
3.00 

•318441 3.30 
318441 

•318441 
•519441 
•319441 
•519441 

2.85 
2.70 
2.63 
2.58 
2.90 

4000. 
11 ü , 0 
108.0 
98.00 

10.0 2<fO.C 
10.0 240.,, 
10.C 630.o 
10,0 666.r, 
10.0 650.0 
10.0 27)0. 
10.0 ¿500. 
10.0 2300. 
10.0 
10.0 701)0• 
10.0 Ó90C. 
5.00 30,0:- 
5.0C 36.0!, 
5.C0 73.00 
5.00 280.V 
5.0C 300.ó 
5.U0 260o. 
5.00 4400. 
5.00 97.óO 
5.CÜ 65.0-0 
ï.00 460.0 
'>.C0 6H0• , 
£ . C O 46 0,,. 
5.C0 76.0. 
5.00 1800. 
5.,00 1650. 
5.00 
5.GO 5400. 
5.0C 4000. 
5.00 95.00 
5.:o 95.-: 
5.00 1C0.C 
5.00 670,0 
5.00 570.c 
5.00 700.0 
5.00 6530. 
5.Ü0 6500. 
5.00 7¾00. 
5.00 660.: 
5*00 ICOU 
5*00 680.0 
5,00 56.0U 
5.00 110.C 
5.00 114.: 
5.00 27.Cw 
5.0G 100C. 
5.C0 975.. 
5.C0 752.s; 
5.00 30,0. 
5.0Ü 3300. 
5.00 2600. 
5.00 366C. 
5.00 130.0 
5.00 246.C 
5.00 22C.; 
5.C0 180:. 
5.00 2000. 
5*CC 140Û. 
5.00 3700. 
5.00 390C. 
5.C0 2600. 
5.00 3101. 
5.00 54130.1 
5.00 .0000 
f*OÜ 200.0 
5.00 181).0 
5.00 17C.C 
5,00 152C. 
5.00 326C• 
5.00 380C. 
5.00 41)0. 
5.00 5100. 
5.00 265.0 
5.00 110.O 
5.00 235.0 
5.0C 28u.. 
5.00 750.y 
5.00 720.0 
5.00 1277. 
5.00 1800. 
5.00 1960. 
5.00 4450. 
5.00 4430. 
2.00 120.0 
2.00 85.00 
2.00 120.0 
2.00 160.0 
2.00 170.0 
2.00 160C. 
2.00 410.0 
2.00 540.0 

1.42000 
.750000 
•600000 
1.82000 
1,60000 
1.2000C 
i.56000 
1.37000 
•M4C000 
•950000 
.900000 
1 *40000 
i.24000 
1.20000 
2.10000 
2*04000 
1.23000 

1.8100C 
4.60000 
.140000 
,180000 
•60CC00 
.610000 
•530000 
•620000 
1.10000 
•690000 
1.00000 
1.08000 
¿•70000 
.450000 
.500000 
1.40000 
1 .50,300 

1.20000 
1*50000 
•480000 
1.00000 
1.20000 
1.60000 
1.40000 
2.20C00 
3.30000 
3.00000 
¿•600ÛC 
1*68000 
2.2ÓOOO 
1.76000 
•170000 
• 26'J00C 
•5OOC0C 
•0CCOOC 
1.11000 
1.20000 
1.30000 
1.19000 
2.27000 
•710000 
1*40000 
•350000 
•960000 
1.30000 
1.23000 
2•64CCO 
•136000 
1*70000 
1.32000 
2.66000 
3.50000 
2.50OQ0 
6.40000 
1.10000 
•990000 
•08QCOC 
1*50000 
1»39000 
1.86000 
1.86000 
1.27000 
4.90000 
.660000 
¿•04000 
•140000 
2.60000 
1.47000 
•670000 
2.52000 
2.33000 
4.42000 
4.34000 
.970000 
•350000 
1.13000 
•910000 
I.IOCOO 
1.62000 
.360000 
•490000 

350.00 
340.00 
417,00 
588,00 
614,00 
543.00 
1090.0 
915.00 
1191.C 
1221.C 
920.CC 
1604.0 
1627.0 
1355.0 
2008.0 
1999.0 
1635.0 
1855.0 
2235.0 
2610.O 
46.000 
78.000 
62.000 i 
164.OC 
180.0C 
440.00 
609.D0 
432,00 
329,00 
564.CC 
700.01' 
565.OC 
356,Ow 
900,00 
802,DO 
616.CO 
460,00 
1027.0 
576.00 
657.CIO 
642,ÛO 
900.ÜC 
762.OC 
1144.C 
179C.0 
1989.0 
2042.0 
1363.0 
1400.0 
1222.0 
76.COO 
119,00 
120.00 
168.00 
331,00 
290,00 
323.00 
431.UO 
413.00 
421.00 
460.00 
793.00 
939,00 
900.00 
1CU.Ü 
961.00 
702.en 
neo.o 
1383.0 
1363.0 
735.OC 
1283*0 
1403.0 
360.00 
425.00 
351.00 
715.00 
900.00 
738.00 
1132.0 
1050.0 
1309.0 
1161.0 
060.00 
932.00 
1463.0 
1225.0 
1260.0 
1579.0 
1490.0 
1461.0 
1988.0 
481.CO 
432.00 
475.00 
494,00 
630.00 
975.00 
677.00 
981.00 

itMiîflifitisfî 

161 

ID COCÍ 1 CODE 2 Cm TEMP rate; 

1970.0 
1971.0 
1972.0 
1973.0 
1974.0 
1975,0 
1976.0 
1977.0 
1970,0 
1990.0 
1991.0 
1992,0 
1993.0 
1994,0 
1995.0 
1996.0 
1997.0 
1998.0 
1999.0 
2000.0 
¿014.0 
¿015.0 
’016.0 
2017.0 
2018.0 
¿019.0 
2020,0 
¿021.0 
2C22.0 
2025.0 
2026.0 
2027.O 
2028.0 
2029,0 
2030.0 
2031.0 
2032.0 
2033.0 
2034,0 
2036.0 
2037.C 
2045.0 
2046.0 
2047.0 
2048.0 
2049.C 
2050.0 
2051.0 
2052,0 
2053.0 
2060,0 
2061.0 
2062.0 
2063.0 
2064,0 
2065.0 
2066.0 
2067.0 
2068.0 
2075.0 
2076.0 
’077,0 
2078.0 
2079.0 
2030.0 
2090,0 
209’,O 
209,;,O 
2093.0 
2094,0 
2095.0 
2096.0 
2097.0 
2098,0 
2099,0 
2100,0 
2101.0 
2102.0 
2116.0 
2117.0 
2116.0 
2119.0 
2120.0 
2121.0 
2122.0 
2123.0 
2124.0 
2125.0 
2126.0 
2127.0 
2128.0 
2129.0 
2130.0 
2131.0 
2132.0 
2133.0 
2134.0 
2135.0 
2136.0 
9137.0 

.3649000 

.3649000 

.3649000 
•3649000 
.3649000 
•3649000 
.3649000 
.3649000 
.3699000 
•3649000 
.3649000 
.3649000 
»3649000 
.3649000 
• 3649090 
.3649090 
• 3649090 
.3649090 
.3649090 
-3649090 
3649090 
3649090 
36490Q0 
3649090 
3649090 

•3649090 
•3649090 
.3649090 
.3649090 
.3649045 
.3649045 
.3649045 
•3649045 
.3649045 

.3649045 - 
•3649045 , 
.3649045 i 
•3649046 ( 
.3649045 , 
.3649045 , 
•3649045 » 
*3649090 , 
.3649090 , 
•3649090 . 
.3649000 . 
.3649090 . 
•3649090 • 
•3649090 . 
.3649090 
•3649090 
.3649000 
.3649000 
•3649000 
.3049000 
.3649000 
•3649000 
•3649000 
•3649000 
•3649000 
•3649045 
.3649045 
.3649045 
•3649045 
•3649045 
.3649045 
.3639011 
•3639011 
.3639011 
•3639011 
.3639011 
•3639011 
•3639011 
•3639011 
•3639011 
•3639011 
•3639011 
.3639011 
•3639011 , 
•3639011 , 
.3639011 , 
•3639011 « 
•3639011 . 
.363901’ , 
•3639011 , 
•3639011 , 
•3639011 , 
•3639011 • 
.3639011 . 
•3639011 . 
•3639011 • 
•3639011 • 
•3639011 . 
•3639011 
•3639011 
•3639011 
•3639011 
•3639011 
•3639011 
•3639011 
•3639011 

MODULUS STRENG 

.319441 
.31944 I 
.319441 
.81-)44 1 
• 319441 
• «1944 1 
.21944 I 
•219441 
.81944] 
• 22044] 
•520441 
• 12044 * 
• 2?C 44 1 
.22044 1 
• 120441 
• 120441 
•120441 
.12044] 
•12044J 
.120441 
• 121441 
• 12 1441 
• 121441 
• 121441 
• 12144] 
.321441 
.221441 
• 721441 
.721441 
.121441 
. 121441 
,121441 
» 12144] 
» 121441 
. 121441 
*121441 
- 121441 
>121441 
12144] 
121441 
121441 
322441 
322441 
322441 

•222441 
• 722441 
.322441 
.822441 
•822441 
•822441 
•122441 
•722441 
• 12244 1 
•522441 
•822441 
•822441 
•822441 
•822441 
•822441 
• 12444] 

• 124441 
• 124441 
• 124441 
. 124441 
• 124441 
•1C1C11 
•1C1C11 
•101011 
.101011 
•101011 
•101011 
•201011 
•201011 
•201011 
•201011 
•2(1011 
•201011 
•201011 
.501011 
• 2 01C 11 
•201011 
• 201:011 
*201011 
.102()41 
•102041 
• 102041 
•102041 
• 102041 
•102041 
•102041 
• 102041 
.102041 
.20204] 
,20204] 
,20204] 
• 7U2041 
>70204] 
> 7.,2041 
'702041 
802041 

2.50 
7.26 
2.90 
2.0U 
2.95 
2 • 61. 
3.03 
3.2« 
2.93: 
3.00 
2.65 
3.00 
2.04 
3.00 
2.32 
2.90 
2.61 
2.5G 
2.65 
2.«6 
3.4« 
2.31 
2.7« 
2.50 
2,05 
2.00 
3.16 
3.26 
2.53 
2.16 
2.96 
2.93 
2.18 
2.70 
2.3« 
2.M 
2.16 
2.31 
2.43 
2.78 
2.00 
2.66 
2.63 
3.22 
2.80 
2.80 
2.80 
2.81’ 
2.90 
2.8Ü 
2.70 
2.80 
2.36 
2.70 
2.7C 
2.70 
2.70 
2.70 
2.70 
2*60 
2.76 
2.66 
2.87 
2.63 
2.40 
3.86 
3.75 
4.19 
3.86 
4.04 
4.07 
3.85 
4.06 
3.68 
3.93 
3.63 
3.84 
4.13 
3.85 
4. CO 
3.76 
3.90 
3.85 
3.90 
3.11 
3.11 
2.94 
3.00 
2.90 
3.00 
3.20 
3.92 
2.87 
2.91 
2.82 
3.24 
2.91 
3. t'O 
3.00 
3.0C 

2.CO 
2.CO 
2.00; 
2.00 
2.00 
2. do! 
2.00 
2.00 
2,00 
2.CO 
2.00 
2.00 
2.00 
2.00 
2.0C 
2.00 
2.CO 
2.00 
2.CC 
2.CC 
¿.CO 
2.00 
2.CO 
2.00 
2.CO 
2.00 
2.CC 
2,00 
2.00 
2.00 
2.00 
2,00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
21.0 
21.0 
21.0 
21.0 
21.0 
21.0 
21.0 
21.0 
21.0 
21.0 
21.0 
21.0 
21.0 
21.0 
21.0 
21.0 
21.0 
21.0 
21.0 
21.0 
21.0 
21.0 
21.0 
21.0 
10.0 
10.0 
10.c 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
1C.0 
1C.0 
10.0 
10.0 
10.C 
10.0 
1C.0 
10.0 
10.C 
10.0 
10.0 
10.0 
10.0 
1C.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
’ 0 • c 
10.0 
10.0 
10.0 
10.0 
10.0 

19C : 
J5C0 
1600 
305Ü 
2 700 

t • 
5 300. 
500C. 
HCC. 
86.00 
103.0 
1)0.0 
4 30.: 
620.0 
70.-0 
49.CC 
7 6 • O C 
136. C 
122.0 
160.0' 
S70.1- 
5e:.: 
560.0 
14 IK), 
1400. 
1600. 
5C00. 
5100. 
570C. 
19.CC 
35.CC 
71.00 
83.0.0 
¿80.0 
270.0 
845.0 
1100. 
4200. 
4100. 
265 0. 
2500. 
8 9 , wU 
98.CO 
99.lv 
780. C 
7 C 0 , 
78C.O 
66OC • 
63Ü0. 
7100. 
94.00 
113*0 
110.0 
710.0 
640.C 
760*0 
8900. 
0700, 

2.99000 
2.16000 
2.30000 
2,2 3000 
1 *93000 
3.OCO0C 
1.97000 
1.53QOO 
2.200CO 
1,60000 
•320000 
I•2200C 
,5 70: oc 
2*30000 
I.IOCOO 
• 14ÛC00 
•400000 
.720000 
•530000 
•92COOC 
1 ,77000 
1,26000 
2.10000 
•47COOO 
1.10000 
•740000 
1*42000 
2,48000 
2,34000 
•050000 
¿200000 
•210000 
•380000 
•910000 
•270C00 
2,62000 
1.38000 
1.87000 
1,00000 
•850000 
1*08000 
•980000 
1.57000 
1,60000 
4,00000 
•770000 
2.95000 
3,44000 
4,98000 
3,33000 
1.19000 
2,55000 
2.20000 
2.18000 
1.75000 
3,34000 
3.25000 
1.57000 

74.0Û 
74.Uy 
490,0 
570.0 
4200. 
5:,00. 
76.CC 
80.00 
7«.¢0 
101.0 
200.0 
160.0 
550.C 
640.0 : 
£90.0 : 
1950. 
1700. 
2010 
3900 
5800 
6800 

3 roc. 
3050. 
61.00 
69*00 
47.CC 
170.0 
145.C 
166.0 
521.0 
4CC1.C 
36C.O 
1400. 
1600. 
2000. 

'580000 
•850000 
1.31000 
3.30000 
1.66000 
1•3C000 
•37OC0O 
4.30C0C 
•32COCO 
•210CÖ0 
•780CO0 
•870000 
1.32000 
1.02000 
I.IÈOOC 
1.69000 
1.25CC0 
2.48000 
1 .85000 
3.16CC0 
2.35COO 

07000 
70000 

1,21000 
33000 

•500000 
•310000 
2.13000 
•640000 
1.30000 
1.00000 
1.71C0C 
•28C00Q 
1.20000 
1.18000 

6000. 
61D0. 
3800. 
3200. 

.74000 

.35000 
»IOOOO 
»68COO 
>14000 
>80000 

806,00 
922.00 
116).0 
9H9.0Ö 
Kill.C 
97fc.CC 
953.00 
769.00 
1290.0 
413,00 
550.00 
474,00 
467.00 
6T3,00 
256,00 
207.GO 
253,00 
293.00 
¿51.00 
296,00 
622.ee 
4 7 u , 0 0 

472.00 
693,00 
412.00 
637.00 
762.00 
754,00 
564,00 
53.000 
43.000 
57.000 
77.000 
133.00 
136.00 
213.00 
203.00 
223.00 
314.00 
¿48.00 
277.00 
828.00 
675.00 
980.00 
1530.0 
1341,0 
1372.0 
1943,0 
2562.0 
2263.0 
832.00 
832.00 
746,00 
1291,0 
1457.0 
1736.2 
2200.0 
2390.0 

2365.0 
110,00 
130,00 
343,00 
335.00 
983.00 
1030.0 
359,00 
336,00 
343.00 
409,00 
367,00 
389.00 
513.00 
531.00 
574,00 
743.00 
687,00 
672,00 
781,00 
830.00 
832.00 
011.00 
ÖC2.00 
715.00 
228.00 
253.00 
212.00 
266.00 
252.00 
172.00 
370,00 
403,00 
363,00 
572.00 
577.00 
500,00 
765.CO 
649,00 
572.00 
610.00 
¢17,00 

T 
T"g*L. J 
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IQ CODE! I CODE ? CHt TEMP WATE MODULUS STWENû 

21)8.0 
21*?.0 
214«.0 
2149.0 
2150.0 
2151.0 
2152.0 
2153.0 
9154.0 
2155.0 
2156.0 
2157.0 
215«.0 
2159.0 
.11160.0 
.161.0 
7162.0 

216 VO' 
2164*0 
2176.0 
2177.0 
21 78.G 
2179.0 
27SO.O 
21«1.0 
2182.0 
21Ö3.0 
2184.0 
2184.0 
21Ö6.0 

16790 U 
3679011 
36)9011 
,)63901 1 
,)639011 
:)639011 
,36)901 1 
,36)901 1 
.)6 39011 
.)639011 
,3639011 
.36)901 1 
.36)9011 
,26)9011 
.2639011 
.)6)9011 
.)6 3901 1 
.)639011 
.)6)9011 
.)6)9011 
.)6)9011 
.)639011 
.1639011 
.36)9011 
.)639011 
• )6 3901 1 
)6)901 I 

:702041: 
110)041 
, 1 i 304 1 
,1 :)04 1 
. 1 0)04 1 
,10)041 
,10)041 
,10)041 
.103041 
.103041 
.IOC 4 1 
.103041 
• lü )041 
.7)3041 
• 7C iO^ l 
.70)14 1 
; 703041 
.703041 
•703041 
.104011 
.104011 
. 1040 11 
. 104011 

2.97 10.0 
2.61 10.0 
2.66 10.0 
y< 
) 
), 

3, 

.00 , 

00 : 
1.00 ! 
).O'.; 
1.ÜÚ 
3.00: 
3.00 
3. 

126.0 
6«.00 
74.00 
150.0 
140.0 
160.0 

10.c 
12.0 
10.0 
IÛ.Q 
10.0 49.1.0 
10.Ü )4'¡.U 
10.Ü 620.V 
10.0 
5.00 1D0-. 
6.00 1900. 

3.00 6.00 44-:0. 
3.00 6.0C 6, " 0. 
3.00 6.00 5250. 
3.00 5.00 2900. 
3.00 6.00 3200. 
).DO 5.Q0 2100. 
3.91 6.00 96.Üü 
3.46 5.0C 38.00 
3.29 5.00 64.00 
3.5C 6.00 4H.OO 

U'14011 1.60 5.00 220.0 
104011 3.61 5.00 182.0 
1040H 3.30 5.00 140.0 

1.60000 707.00 
l.flOOOO 187.00 
.200000 137.DO 
.610000 171 .JO 
.670000 177.00 
.530000 242.JO 
750000 185.00 

1.26000 261.00 
.490000 262.JÜ 
1.3400:0 330.00 
1.58000 42fc.CC 
.490000 336.00 
2.67000 399.00 
2.77000 640.00 
1.66000 619.OC 
3.07000 527.00 
.710000 496.00 
1.10000 456.00 
.590000 402.00 
.510000 234.00 
.140000 210.00 
• 35OCO0 212.ÛC 
.240000 221.00 
.390000 244.00 
.720000 260.00 
.470000 256.00 

. 1 /40 1 1 3.41 5.00 190.0 UOOOOC 241.00 
.)6)9011 .104011 3.48 6.00 390.0 .580000 3B7.ÜO 
.)6)9011 
.3639011 

.104011 

.70*011 
3.66 
3.65 

5,00 490.0 
,00 1100. 

2187.0 .)6)9011 *704011 3.65 5.00 114J. 
2188.0 
2189.0 
2190.0 
2191.0 
2192.0 
2193.0 
2194.0 
2196.0 
2209.0 
2210.0 
2211.0 
2212.0 

,)6)9011 
,)6)9011 
,36)9011 
,3639011 
,)619011 
,3619011 
.36)9011 
.3639011 
.36)9011 
.363901 l 
.3639011 
,36 )901 1 

•704011 
.204011 
.204011 
•204011 
.504011 
.704011 
.104011 
.704011 
.105041 3 
.106041 3 
,106041 2.84 

46 5.00 1500 
36 5.00 5900. 
60 5.00 5600. 
40 5.00 46)0. 

5.00 415J. 
5.00 3400. 
6.00 450.0 
5.00 3000. 
2.00 51.00 
2.00 65.00 
2.00 41.00 

3 
3 
3 
1.40 
1.43 
).7« 
). 31 
3.66 

i! 
u 

.600000 3*7.00 
1.00000 389.00 
2.00000 394.00 
.860000 433.ÜO 
2.00000 590.00 
3.60000 673.00 
.150000 470.DO 
1.8CC0C 520.UÓ 
1.30000 5C6.Ü0 
.860000 335.00 
1.20000 533.Û0 
.270000 119.00 
.580000 129.00 
.270000 135.00 

•1050*1 2.80 2.00 85.Uu .245000 175.00 
2213.0 .36)9011 .106041 2.50 2.JO 64.00 
2214.0 
2213.0 
2216.0 
2217.0 
2218.0 
2219.0 
2220.0 
2221.0 
2222.0 
2223.0 
2224.0 

3639011 
3639011 
3639011 
3639011 
3639011 
1639011 
1639011 
3639011 
3639011 
3639011 
36)9011 

’225.0 .3639011 
2226.0 .36)9011 

3639011 
3619011 
3649000 
36*9000 
3639011 
3639011 
363901 1 
1619011 
3619011 
3619011 
3619011 

:3619011 
,361901» 
,3639011 

2254.0 .3639011 
2255.0 .3639011 
2256.0 .3619011 
2257.0 .371.)9011 

3639011 

,1050*1 
,105041 
,105041 
,105041 
,1050*1 
.705041 
.505041 
.705C41 

2.82 2.00 100.0 
2.90 2.00 66.00 
2.90 2.00 160.0 
2.88 2.00 175.0 
2.9? 2.00 31C.Ü 
2.70 2.00 «70.0 
3.10 2.00 1400. 
2.92 2.00 1800. 

2227.0 
2220.0 
2231.0 
2232.0 
2244.0 
2245.0 
22*6.0 
2247.0 
2248.0 
2249.0 
2250.0 
2251.0 
2252.0 
2253.C 

,705041 2.76 2.00 3300 
,705041 3.32 2.00 4900 
,705041 2.94 2.00 3300. 
,70504] 2.79 2.00 1150. 
,705041 3.2,. 2.00: 2700. 
,705041 l.l* 2.CÖ 1750. 
,5060*1 2.97 2.GO 40».O: 
,12)4*1 2.7C 2.00 6*0.0 
,??94M 2.79 2.0(1 590.C 
.107011 3.82 2.00 68.00 

1.5H 2.00 52.00 
1.58 2.CÖ *7.0J 
1.51 2.00 16.00 
3.88 2.00 
1.70 2.00 
3.52 2.00 
3.48 2.00 
3.52 2.U0 12C.Û 
3.67 2.00 *69.0 

,107011 
,107011 
,107011 
,10701 1 
,107011 
,lC70il 
.107011 
.107011 
.107011 
.107011 

.190000 137.00 

.260000 157.00 

.290000 133.00 

.290000 225.00 

.580000 210.00 

.2*5000 203.00 

.350000 285.00 
1.30000 217.00 
.570000 313.00 
.700000 269.DO 
2.10000 28*.00 
.650000 253.UO 
1.50000 21*.00 
»400C00 305.Jü 
.730000 191.00 
.800000 256.00 
1.30000 660.00 
1.10000 653.00 
1.50000 203.00 
.620000 17*.00 
.330000 190.00 
.220000 17’.OO 
.*60000 254.00 

150.0 .600009 207.00 
180.0 .620900 217.00 
150.0 .710000 189.00 

320000 338.00 
880000 277.00 

97.00 

2258.0 
225P.O .3639011 
2260.3 
2261.0 
2262.0 
2263.0 
2278.0 
2279.0 
2280.0 
2281.0 
2282.0 
2283.0 
2284.0 
2266.0 
2287.0 
2268.0 
2289.0 
2290.0 
2291.0 
’292.0 
2293.0 

.363901 1 
,3639011 
.3639011 

3.60 2.0C *70.0 .800000 257.00 
Î070H 3.6* 2.0C 1400. 1.10000 341.00 
707011 3.50 2.00 1600. 1.60000 390.00 

1.30 2.00 1500 
3.58 2.00 4?Í)C 
3.76 2.00 41ÜC- 
3.76 2.00 3200' 
3.66 2.00 3600 
3.49 2.CÜ 2900 

.707011 

.807011 

.607011 

.207011 

.207011 
.207011 

.3639011 .207011 3.50 2.Ü0 2900 
3619011 
3639011 
3639011 

:3619011 
,3619011 
,3639011 
,3619011 
,3639011 
,3639011 
,3639011 
,3639011 
,3639011 
,3639011 
,36-)901 1 
.3639011 

2294.0 .3639011 • 
2295.0 
2296.0 
2297.0 

.3619011 

.3639011 

.3639011 

3.56 21.0 10C.Q 
3.56 21.0 91.ÜÜ 
2.7? 21.0 78.00 
2.7? 21.0 
2.72 21.0 
2.7? 21.0 
2.7? 21.0 
2.72 21.0 
2.72 21.0 
2.72 21.C 
2.72 21.ü 
2.72 21.0 
2.72 21.0 2064. 
2.72 21.0 
2.7? 21.0 61C0. 
2.7? 21.0 6400. 
2.72 21.0 1400. 

.209011 2.72 21.0 4100. 
,209011 2.7? 21.0 4100. 

109011 
109011 
109ÍH1 
109. I 1 
109011 
109011 
10 3011 
1090 y i 
1090 .1 
1C9C 11 
209C11 
209011 
2C9011 
809011 
809011 
809011 
2090 11 

780000 356.00 
1.30000 454.00 
1 .50000 369.CIO 
1.30000 417.00 
1.50000 417.DO 
•800000 39*.00 
1.50000 392.00 
2.00000 *80.00 
1.00000 474.00 
1.60000 *91.00 

63.C0 .460000 441.00 
210.0 1.40000 573.00 

1.00000 474.00 
.107000 575.00 
2.60000 750.00 
2.24000 599.00 
1.45000 636.00 
2.20000 950.C0 
• 6001,00 759.00 
1.10000 923.00 
3.00000 1183.0 
2.08000 1192.0 
2.00000 1003.0 
1.80000 860,00 
1.60000 10*0.0 
.600000 1001.0 

200.0 
190.0 
650.0 
580.0 
740.0 
2000. 
1410. 

«gjfiii; 

ID CODE 1 CODE ? OIL TEMP HATE MODULUS STWENG 

2310.0 . 
2311.0 . 
2112.0 . 
2)13.0 , 
2314.0 , 
:-2315.0 « 
2316.0 « 
2)17.C , 
2)13.0 , 
2319.0 , 
2120.0 , 
2721.0 , 
2322.0 
2323.0 ■ 
2324.0 
2325.0 
1126.0 
¿127.0 
2128.0 
2 329.0 
2342.0 
23*3.0 
¿3*4.0 
23*5.0 
2)46.0 
2347.0 
2348.0 
2349.0 
2150.0 
2151.0 
2)52.0 
2)53.0 
2354.0 
2355.0 
2356.0 
2357.0 
2358.0 
2)59.0 
2160.0 
2374.0 
2375.0 
2376.C 
2177.0 
2378.0 
2379.0 
2380.0 
2361.0 
2382.0 

3639011 
3639011 
)639011 
3619011 
)619011 
36)9011 
36)7011 
)639011 
3637011 
7639011 

:363901 ! 
:)6)9011 
,3639011 
,3639011 
,16»7011 
, )619011 
.)619011 
,)6)7011 
,3617011 
,36)7011 
.J639C11 
.3639011 
.3639011 
.3639CI1 
. 363q011 
.3619011 
.3639011 
.3639011 
.3639011 
.3639011 
.3639011 
.3639011 
.36)9011 
.3639011 
.3639011 
3639011 
3639011 
1629011 

.510041 

.610041 

.510041 

.517,)4 1 

.5100*1 

.5100*1 

.5100*1 

.51 Cm: *1 

.610041 

.51 .41 

.510041 

.¿10 )4 1 

.210041 
•51 0*1 
.8V0U41 
.8 1 0)4 1 
.2100*1 
.810041 

JO* I 

2.68 21.0 51.00 
2.30 21.0 76.00 
?•4 J 21.0 
2.6B 21.0 
2.58 21.0 
2.68 ?1.0 
2.68 21.0 
2.58 21.0 
2.68 ?1.0 
2.68 21.0 

55.00 
68.00 
L9Û.0 
130.0 
180.0 
182.0 
7 DO.O 
560..: 

.290000 314,00 

.620000 301.00 

.265000 380.00 

.560000 302.00 
1.60000 313.00 
.280000 332.00 
.900000 123.00 
1,30000 320,00 
1.80000 478.00 
.700000 484.00 

2.6« 21.P 700.3 1.30000 616.00 
2.5« 21.0 I860. 1.60000 533.00 

HOC 
19 C 0 
6700 
690C 
6830 

2.58 ?1.Q 
2.58 21.0 
2.58 21.0 
2.58 21.0 
2.68 21.0 
2.68 21.0 37,00 
2.58-21.0 3,65‘V 

,10)171 
,10)171 
,10)171 
,303171 

.510041 ?.6fl 21.0 1850. 

.10)171 2.74 21.0 83.00 
2.24 21.0 
2.4] 21.0 
2.30 21.U 
2.38 21.0 

303171 2.58 21.0 
3- 3171 2.47 2 1 .C 
403171 2.50 21.0 
3011’1 2.67 21.0 
103171 2.12 21.0 
1J31’1 2.65 21.0 
303171 2.6? 21.0 
3 3171 2.59 21.0 
73171 2.64 21.0 
8.)171 2.30 ¿1.0 
8vsl 71 2.74 21.0 
203171 2.49 21.0 ^-750. 

,20)171 2.25 21.0 

1.10000 719.00 
1.40000 643.00 
2.60000 907.00 
1.95000 913.00 
2.10000 1026.0 
1.42000 883.00 
1.30000 828.00 
1.30000 749.00 
1.00000 197.00 

97.00 1.30000 258.00 
64.00 
97.00 
175.0 
170.0 
i )4.-: 
180.0 
6 3 0.0 
:610.0 
530.0 
1B0.0 

0 650:. 
: loo. 
s ¿C0. 

.3619011 .803171 2,61 21.0 
3800. 
:3250. 

800000 187,00 
1.03000 2*2.00 
1.60000 530.00 
1.00000 *56.00 
»«30000 372.00 
1.18000 **7.00 
1.40000 529.00 
.630000 353.00 
1.10000 378.00 
1.10000 5**.00 
1.10000 712.00 
2.70000 713,00 
.670000 823.00 
2.20000 874.00 
1.60000 652.00 
2.80000 873.00 
1.10000 1226.0 

.3619011 .10*171 2,41 5,00 70.00 .455000 111.00 

.3639011 

.3619011 

.3639011 

.3639011 

.3639011 

.3639011 
.3639011 
.3639011 

.104171 2.52 5.00 54.CO ,420000 91.000 

.104171 2.31 
10*171 

.104171 

.304171 
104171 
3C4171 

.304171 2.60 

5,00 49.CC 
5.00 58.00 
5.00 119.0 
5.00 135.0 
5.0Û 118.0 
5.90 102.0 
5.00 45-v.O 

2383.0 .3639011 .304171 2.25 5.00 420.0 
2384.0 
2385.C 
2186.0 
2)87.0 
2)88.0 
2389.0 
’390.0 
¿391.0 
2392.9 
2393.0 
2394,0 
2*07.0 
2*08.0 
2409.0 
2410.0 
2411.0 
2412.0 
2413.0 
2414,0 
2415.0 
2*16.0 
2*17.0 
2*18.0 

,36?J011 
, 3b >9011 
,3639011 
.3639011 
,3619011 
,3619011 
.36390) 1 
.3639011 
.3639011 
.3639011 
.3629011 
.3639011 
.3639011 
.3639011 
.3639011 
.3639011 
.3619011 
.3639011 
.3639011 
.3619011 
.3639011 
.3639011 
,3639011 

2*20.0 
2*21.0 
2*22.0 
2*23.0 
2*2*.0 
2*25.0 
2*26.0 
2*27.0 
2*28.0 
2429.0 
2*30.0 
2*31,0 

3639011 
.3639011 
•3619011 
.3619011 
.3639011 
.3639011 
.3639011 
.3639011 
•3639011 
.3639011 
.3639011 

3639011 

400000 165,00 
,420000 112.00 
.700000 186,00 
.700000 236.00 
.630000 147.00 
.680000 222.00 
.680000 5*2.00 
.720000 367.00 
.720000 285.00 
1.90000 334.00 
1.90000 393,00 
1.10000 305.00 
2.00000 632.00 

500.00 
500.00 

1.70000 *69.00 
1.20000 *31.00 

*31.00 
1.45000 514.00 

919.00 
.910000 6*9.00 

997.00 
2.63000 086.00 
3.47000 1300.0 
2.70000 1200,0 

1169.0 
1.78000 1269.0 

1183.0 
3.6*000 1205.0 

1090.0 
81*011 2.77 21.0 *000. 1.25000 1181.0 

1.25000 *17.00 
.1150*1 2.81 21.0 89.O0 1.20000 *18.00 
•115C41 2.51 21.0 98.00 1.51000 3*0.00 
•1150*1 2.50 21.0 58.00 .3*0000 3*1.00 
•1150*1 2.4C 21.0 190.0 1.47000 379.00 
.1150*1 3.03 21.0 100,0 1.22000 *62.00 
•1150*1 2.51 21.0 160.C .690000 *17.00 
.1180*1 2,67 21.0 200.C- 1.53000 *57.00 
.1150*1 3.16 21.0 630.0 2.63000 576.00 
,1150*1 3,16 21,0 637.0 2.13000 580,00 
.1150*1 2.85 21.0 560.0 2.60000 567.00 
.2150*1 2.65 21.0 2200 
.3150*1 2.65 21.0 2200 

2.30 5.00 *50.0 
2.61 5.00 1500. 
2.46 5.00 160C. 
2.76 5.00 1550. 
2.40 5.00 5500. 
2.*2 5.CO 
2.32 5,00 
2.29 5.00 220Ö. 
2.42 5.00 2650. 
2.23 6.00 
2.25 5.00 4100. 
3.30 21.0 
2.56 21.C 1900. 
2.76 21.0 

21*011 3.16 21.0 2200. 
61*011 2.90 21.0 650^. 
81*011 3.10 21.0 6000. 
81*011 2.68 21.0 
81*011 3.62 21.0 
81*011 2.60 21.C 
81*011 2.71 21.C 
81*011 2.48 21.0 

30*171 
10*171 

.90*171 
•90*171 
•9C4171 
.90*171 
.30*171 
•90*171 
.20*171 
.30*171 
.204171 
• 214011 
.214011 
.214011 

7800. 

5500. 
4500. 

2419.0 .3639011 .1150*1 2.7* 21.0 92.00 

2*33.0 
2*34.0 
2*35.0 
2*36.0 
2*37.0 
2*38.0 
2*39.0 
2*52.0 
1*53.0 
2*5*.0 
2*55.0 
2*56.0 
2*57.0 
2*58.0 

.3639011 

.3639011 

.36)9011 

.3639011 

.3639011 

.3539011 

,415041 
,*15041 
,015041 

2432.0 .3639011 .915041 ).05 21.0 230C. 
.815041 2.40 21.0 6400. 
.816041 2.60 21.0 6100. 
.815041 2.86 21.0 6100. 

2*7? 21.C 4000, 
2.76 21.0 4100. 
2.7? 21.0 4700. 

.363901 1 .815041 2.96 21.0 8100;, 
2.*1 10.0 86.00 
2.38 
2.30 
2.4C 
2.23 
2.58 
2.38 

3639011 
.3639011 
.3639011 
.3639011 
,3639011 
•3639011 
.3639011 

110171 
.110171 
.110171 
.110171 
.110171 
.410171 
.*10171 

3,20000 880.00 
2.17000 988.00 
3.55000 800.00 
3.59000 1184.0 
2.69000 798.00 
2.06000 1019.0 
2.40000 953.00 
2.31000 915.00 
2.61000 1019.0 
3.39000 1075.0 
,950000 153.00 
.770000 158.00 
1.25000 173.00 

65.00 .690000 158.00 
120.0 .610000 319.00 

.4500C0 183.00 
1.13000 308.00 

10.0 95.00 
10.0 110.0 
10.0 
10.0 
10.0 129.0 
10.0 170.0 

A 

■ --1.J 

ly'DIK • 

•-.> 
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IO CODE 1 CODE ? CMl TEMP PATE MODULUS STKENG 
ID CODE 1 COOIÍ ^ CML k TF.MP «ATE MODULUS STKENG 

2459.0 
2460.0 
2461.0 
2462.0 
2463.0 
2464.0 
2465.0 
2466.C « 
2467.0 . 
2466.0 i 
2469.0 . 
2470.0 « 
2471.0 ■ 
2472.0 , 
2473.0 
2405.0 
2466.0 
2467.0 
2468.0 
2469.0 
2490.0 
2491.0 
249.% 0 
2493.0 
2494.0 
2495.0 
2496.0 
2497.0 
3498.0 
2499,0 
9500.0 
2501.0 
2502.0 
2503.0 
2519.0 
2520.0 
2521.0 
2522.0 
2523. C 
2524. C 
2525.0 
2526.0 
2527.0 
2528.C 
2529.0 
2530.0 
2531.0 
2532.0 
2533.0 
2534.0 
2535.0 
2536.0 * 
2537.0 
2530.0 
2551.0 
2552.0 
2553.0 
2554.0 
2555.0 
2556.0 
2557.0 
2556.0 
2559.0 
2560.0 
2561.0 
2562,0 
2563.0 
1564.0 
2565.0 
2566.0 
2567.0 
2566.C 
2569.0 
2562.0 
2563.0 
2564.0 
25Ö5.0 
2566.0 
2567.0 
2568.0 
2589.0 
2590.0 
2591.0 
2592.0 
2593.0 
2594,0 
2595.0 
2596.0 
2597.0 
2598.0 
2599.0 
2600.0 
2601.0 
2628.0 
2629.0 
2630.0 
¿632,0 
2633.0 
2634.0 
2635.0 

«3ti-.il 
.3639011 
.3639011 
.3639011 
.3639011 
.363901 1 
.3639011 
.363901 1 
.363901 1 
.3639011 
.3639011 
.363901 1 
• 363901 1 
.3639CII 
.363901 1 
.363901 1 
.363901 1 
.363901 1 
.363901 I 
.3639011 
.3639011 
.3639011 
•3639011 
.3639011 
.3w39Q11 
,3639011 
,3639011 
,3639011 
,3639011 
,3639011 
.3639011 
.3639011 
.3639011 
.3639011 
.4649000 
.4649000 
.4649000 
•4649000 
,4649000 
.4649000 
,4649000 
•4649000 
.4649000 
.4649000 
•4649CCC 
.4649000 
.4649000 
,4649000 
,4649000 
.4649000 
,4649000 
•4649000 
.4649000 
.4649000 
.4649045 
,4649045 
.4649045 
,4649045 
,4649045 
.4649045 
.4649045 
,4649045 
.4649045 
•4649045 
,4649045 
,4649045 
.4649045 
,4649045 
,4649045 
,4649045 
,4649045 
.4649045 
,4649045 
.4649090 
.4649090 
,4649090 
,4649090 
.4649090 
.4649090 
.4649090 
,4649090 
,4649090 
,4649090 
,4649090 
,4649090 
.4649090 
,4649090 
.4649090 
,4649090 
.4649090 
.4649090 
,4649090 
,4649090 
,4649000 
.4649000 
,4649000 
.4649000 
.4649000 
,4649000 
,4649000 

.110171 

.110171 

.110171 

.410171 

.110171 

.410171 

.410171 

.410171 

.410171 

.410171 

.410171 

.110171 

.410171 
•110171 
.110171 
.111171 
,111171 
.111171 
.411171 
. 11 n n 
.11117) 
.111171 
•41117) 
•411171 
.111171 
.411171 
.411171 
.411171 
.411171 
.311171 
.311171 
.411171 
.411171 
.411171 
.225441 
•205441 
.205441 
.205441 
.305441 
.3.15441 
.405441 
•225441 
.425441 
•825441 
•805441 
.825441 
•8.5441 
.805441 
• 80544 1 
.625441 
«805441 
•825441 
.825441 
.825441 
.10644I 
• 10644 1 
.106441 
• 106441 
•106441 
•106441 
.406441 
• 10644 1 
•106441 
• 306441 
•206441 
•4C6441 
•326441 
.326441 
.306441 
•406441 
.806441 
.806441 
.606441 
• 227441 
.207441 
.227441 
.207441 
•207441 
.207441 
.207441 
.207441 
•207441 
•2C7441 
•607441 
•227441 
.827441 
.827441 
.627441 
•807441 
•807441 
.607441 
• 607441 
.80 7441 
.329441 
.309441 
•209441 
.209441 
.309441 
•509441 
•209441 

2.39 
1.94 
1.99 
2.61/ 
2.2 6 
2.31 
2.32 
2,35 
2,00 
2.45 
2.26 
2.56 
1,66 
1.89 
2.76 
2.49 
2.46 
2.42 
2.25 
2.40 
2.59 

. 5 o 
i! « 4 b 
2.47 
2.66 
2.79 
2.66 
2.48 
2.49 
2.77 
2.46 
2.33 
2.43 
2.31 
2.24 
2.K 
2.5*' 
2.4 ) 
2.41 
2.41 
2.61 
2.46 
2.49 
2.49 
? ,49 
, .49 
2,88 
2.63 
2.59 
2.27 
2.38 
2,06 
2,56 
2.77 
2.80 
2.27 
2.60 
2.58 
2.58 
2.38 
2,66 
2 ,4fl 
2.76 
2.68 
2.28 
2.78 
2.49 
2.49 
2.34 
2.58 
2.49 
2.68 
2.55 
2.57 
2.58 
2.57 
2.20 
2.29 
2.82 
2.30 
2.67 
2.38 
2.10 
2.04 
2.15 
2.72 
2.56 
2.12 
2.15 
2.42 
2.4? 
2.15 
2.55 
2.51 
2.71 
3.10 
2.60 
2.70 
3.20 
2.81 

10.C 
10.0 
10.0 
10.0 
10.0 
10.Û 
10.0 
10.0 
10.0 
10,0 
10.c 
10.0 
10.0 
10,0 
10.0 
10.0 
10.0 
10.ü 
10.c 
10.0 
2.00 
2.00 
2.00 
2.00 
2.00 
2.0C 
2.00 
2.00 
2. CO 
2.00 
2.00 
2.00 
2.00 
2,00 
21.0 
21.0 
21.0 
21.C 
21.0 
21.0 
21.0 
21.0 
21.0 
21.0 
21.0 
21.0 
21.0 
21.0 
21,0 
21*0 
21.0 
21.0 
21.0 
21.0 
21.0 
21.0 
21.0 
21.0 
21.0 
21.0 
21.0 
21.0 
21.r 
21.0 
21.0 
21.0 
21.0 
21.0 
21.0 
21.0 
21.0 
21.0 
21.0 
21.0 
21.0 
21.0 
21.0 
21.0 
21.0 
21.0 
21.0 
21.0 
21.0 
21.0 
21.0 
21.0 
21.C 
21.0 
21.0 
21.0 
21.0 
21.0 
21.0 
10.0 
10.Û 
10.0 
10.0 
10.0 
10.0 
10.0 

165.0 
700.0 
660.0 
680.0 
690.0 
2000« 
1800. 
2000. 
4900 . 
5800. 
6600, 
42CÜ. 
3600. 
4100. 
130.0 
41.00 
73.00 
80.00 
74.00 
144.0 
81.00 
66.00 
93.00 
410.0 
290.0 
353.0 
1800. 
1400. 
2000. 
6900. 
565C. 
6081). 
2650. 
4300, 
110,0 
59.00 
Ilu.Ü 
110.ü 
270.0 
215.0 
87.00 
238.C 
680.0 
620.0 
730.0 
770.0 
750Ö. 
2800. 
7500. 
26ÛÜ. 
2500. 
2500. 
4700. 
53CO. 
67.00 
73.UG 
47.00 
150.0 
17C.C 
127.0 
510.0 
47CI.U 
• 6300 
6800. 
68C0 . 
6700. 
2100. 
15ÛÛ. 
1500. 
5000. 
3700. 
3700. 
74.00 
80.Uu 
91.00 
90.00 
70.00 
250.0 
240.0 
240.0 
210.0 
760.0 
720.0 
780.0 
3600. 
2600. 
2500. 
6500. 
7200. 
7250. 
5350. 
510C. 
4800. 
110.0 
102.0 
87.00 
190.0 
190.0 
203.0 
212.0 

2.00000 
1.70000 
1.49000 
•600000 
1.30000 
1.80000 
1.36000 
1.64000 
2.56000 
2.10000 
5.00000 
1.56000 
1.30000 
2.65000 
.610000 
.170000 
•480000 
.270000 
.600000 
.940000 
240000 

.230000 

.550000 

.290000 

.370000 
1.31000 
.790000 
1.30000 
.00') 000 
1.05000 
2.50000 
.700000 
2.14000 
2.04000 
1.04000 
2.00000 
2.00000 
3.54000 
1.29000 

2.19000 
1.10000 
1.00000 
1.43000 
3.62000 
2.06000 
3.21000 
2.46000 
2.88000 
2.90000 
2.94000 
2.06000 
.353000 
•850000 
.750000 
.56, 000 
.810000 
1.00000 
.550000 
•600000 
•780000 
1.70000 
2.80000 
3.00000 
2.BOOOO 
3.10000 
1.50000 
1.00000 
4.10000 
2.50000 
2.10000 
•880000 
3.00000 
2.70000 
1.40000 
1.80000 
2.90000 
2.70000 
3.00000 
.940000 
2.80000 
2.40000 
3.2COOO 
3.¡9000 
3.10000 
2.90000 
4,30000 
4.00000 
5,00000 
4.60000 
4.09000 
4.10000 
2.34000 
2.36000 
2.20000 
1.56000 
2.05000 
1.00000 
2.13000 

229.00 
379,00 
350.00 
604.00 
348.00 
652.00 
594,00 
470,00 
727.OC 
635.00 
988.00 
529,00 
864.00 
539,00 
253.00 
55.000 
104.00 
94.000 
163.00 
118.00 
137,00 
130.00 
222.00 
166.00 
173.00 
222,00 
293.Û0 
446.00 
364.00 
390.00 
333.00 
317,00 
475.00 
385.00 
1024.0 
1043.0 
1103.0 
1017.0 
1277.0 
1284.0 
1054.0 
1112.0 
1343.0 
1873.0 
1776.0 
1437.0 
1530.0 
2980.0 
1833.0 
1776.0 
2025.0 
1876.0 
2570.0 
2470.0 
183.00 
184.00 
174.00 
260.00 
245.00 
220.00 
583.00 
413.00 
412.00 
1148.0 
1197.0 
1278.0 
772.00 
647.00 
697.00 
912.00 
917.00 
966.00 
226.00 
793.00 
702.00 
764.00 
663.00 
1040.0 
997.00 
1004.0 
1047.0 
1423.0 
1266.0 
1315.0 
2030.0 
2438.0 
1735.0 
2412.0 
2451.0 
2058.0 
2353.0 
2178.0 
2366.0 
704.00 
953.00 
629.00 
939,00 
832.00 
953.00 
1097.0 

2636.0 « 
2637.0 , 
2638.0 . 
2639.0 < 
2640.0 < 
2641.0 > 
2642.0 . 
2643.0 
2644.0 
2645.0 
2646.0 
2647.0 
2650.0 
2651.0 
2652.0 
2653.0 
2654.0 
2655.0 
2656.0 
2657.0 
2658.0 
2659.0 
2660.0 
2661.0 
2662.0 
2663.0 
2664.0 
2665.0 
•»666.0 
2667.0 
2668.0 
2669.0 
2670.0 
2671.0 
2672.C 
2673.0 
2668.0 
2689.0 
2690.0 
2691.0 
2692.0 
2693.0 
2694.0 
2695.0 
2696.0 
2697.0 
2698.0 
2699.0 
2700.0 
2701.0 
2702.0 
2703.0 
2704,0 
2705.0 
2706.0 
2707.0 
2722.0 
2723.0 
2724.0 
2725.C 
2743.0 
2744.0 
2745.0 
2746.0 
2747.0 
2748.0 
2749.0 
7750.0 
¿751.0 
2752.0 
2753.0 
2754.0 
2755.0 
2756.0 
2757.0 
2758.0 
2772.0 
2773.0 
2774.0 
2775.0 
2776.0 
2777.0 
2778.0 
2779,0 
2780,0 
2781.0 
2782.0 
2783.0 
2784.0 
2785.0 
2786.0 
2787.0 
2788.0 
2789.0 
2790.0 
2791.0 
2792.0 
2809.0 
2810.0 
9811.0 

,4649000 
,4649000 
,4649000 
,4649000 
,4649000 
,4649000 
,4649000 
.4649000 
.4649000 
.4649000 
.4649000 
,4649000 
.4649000 
.4649090 
.4649090 
.4649090 
.4649090 
.4649090 
.4649090 
.4649090 
.4649090 
.4649090 
.4649090 
.4649090 
.4649090 
.4649090 
,4649090 
,4649090 
.4649090 
,4649090 
.4649090 
,4649090 
.4649090 
,4649090 
.4649090 
.4649090 
.4649045 
.4649045 
.4649045 
,4649045 
.4649045 
.4649045 
,4649045 
.4649045 
.4649045 
.4649045 
.4649045 
,4649045 
,4649045 
•4649045 
.4649045 
,4649045 
,4649045 
,4649045 
.4649045 
,4649045 
,4649000 
.4649000 
.4649000 
,4649000 
,4649000 
.4649000 
.4649000 
•4649000 
,4649000 
.4649000 
,4649000 
,4649000 
,4649000 
,4649000 
.4649000 
.4649000 
,4649000 
.4649000 
,4649000 
.4649000 
.4649045 
.4649045 
.4649045 
,4640045 
.4649045 
,4649045 
.4649045 
.4649045 
,4649045 
•4649045 
.4649045 
•4049045 
.4649045 
.4649045 
.4649045 
.46*9045 
.4649045 
,4649045 
,4649045 
.4649045 
,4649045 
.4649090 
.4649090 
,4649090 

2.90 
2.64 

2.90 

.309441 

.309441 

.30944,1 

.809441 

.809441 

.609441 

.809441 
•8,9441 
.809441 
,809441 
.809441 
,0.9441 
.5 9441 
.312441 
.312441 
.312441 
.312441 
.312441 
.212441 
.912441 
.512441 
.312441 
»312441 
.312441 
.312441 
.312441 
.312441 
.212441 
.312441 
.312441 
.312441 
. 312441 
•812441 
.212441 
.312441 
.312441 
.11)441 
.11)441 
.11 )44 1 
.113441 
•113441 
, 11 3441 
. 11 3441 
•113441 
.11)441 
.11)441 
.113441 
.11)441 
.11 3441 
• 11 3441 
.213441 
.313441 
• 31)441 
•113441 
•11)441 
• 11 344 1 
•314441 
. 314441 
• 314441 
.3144 41 
•314441 
•314441 
.214441 
.914441 
.514441 
.514441 
.514441 
.314441 
.314441 
•214441 
.214441 
•214441 
.214441 
•214441 
•814441 
•814441 
•416441 
.115451 
.115461 
.415451 
.115461 
.116461 
. 316461 
.115451 
.313451 
•315451 
.515451 
.215451 
.116451 
.315*61 
.316441 
•316441 
.315441 
.115441 
. 315441 
.315441 
.315441 
.116441 
•416441 
.116441 

2.69 
2.81 
2.73 
2.90 
2.Ü1 
2.04 
2.8Ó 
2.8 U 
2.47 
2.80. 
2.69 
2.61 
2 • 7 i; 
2.31 
2.70 
2.61 
2.40 
2.41 
2.7.: 
2,69 
2.76 
2.10 
2.6t 
2.58 
2.71 
2.63 
2.76 
2.43 
2.63 
2.48 
2.9C 
2.60 
2.57 
2.16 
2.36 
2.15 
2.10 
2.64 
2.15 
2.58 
2.58 
2.67 
2.51 
2.58 
2.60 
2.4P 
2.28 
2.47 
2.60 
2.60 
2.59 
2.58 
2.61 
2.97 
2.58 
2.51 
2.bi 
2.77 
2.62 
2.78 
3.24 
2.74 
2.86 
2.61 
2.47 

2.01 
2.73 
2.62 
2.70 
2,81 
2.7 6 
2.86 
2.9Î 
2.61 
2.70 
3.05 
2.47 
2.70 
2.59 
2.65 
2.59 
2.72 
2.78 
2.44 
2.47 
2.70 
2.70 
2.09 
2.69 
2.63 
2.78 
¿.HO 
2.52 
2.20 
2.68 
2,22 

68D.U 
740.0 
2500. 
67Ü.0 
24Ü0. 
24CC. 
7400. 
69 DO. 
720% 
450% 
390% 
4750. 

;20CD. 
10.0 93.00 
10.0 61.LO 
lo.u ai.uo 
10.P 86.4V 
lO.O 210.0 

10.0 
1C.0 
10.0 
10.0 
10.0 
10.0 
10.c 
10.c 
10.c 
10.0 
10.0 
10.c 
10.0 

10.0 
10,0 
10.0 
10.0 

186,0 
17%0 
164.1,. 
7 30.0 

10.0 72Û.O 
10.0 66O.0 
10.0 69U.0 
10.0 ,:500. 

240 j . 
? 15% 
650% 
6 ICO. 
610% 
6120. 
49ÛC. 

10.C 3600. 
10,0 4400. 
10.0 43-0. 
10.0 70.30 
10.0 41.00 
10.0 60.Ov 
10.0 47.00 
10.0 172.0 
10.0 160.0 

10.0 
10.0 
10.0 
10.0 
10.c 
1C.0 
10.û 

10.0 
10.0 
10.0 
10.0 
1U.0 
10.0 
10.c 
10.0 

170.0 
207.0 
410.3 
510.0 
5 8 -% 0 
180% 
3100. 
1700. 

10,0 7500. 
10.0 683% 
10.0 5300. 
10.0 320% 
10.0 4350. 
10.0 33C% 
5.00 92.:o 
5.00 81.00 
5.00 65.0o 
5.00 69.00 
5.00.215.3 
5.00‘200.0 
5.00 ivO.G 
5.00 186-,0 
5.00 540.0 
5.00 580.0 
5.00 700.0 
5.00 230% 
5.00 2400. 
5.OU lH5u. 
5.00 62OU. 
5.0Ü 6300, 
5.00 530% 
5.0C 0ÛCC. 
5.00 4200, 
5.00 4100. 
5.00 29,00 
5.0C 
5,00 
5.00 29.00 
5.00 64.00 
5.CO 61.00 
5.00 165.Ü 
5.00 105.0 
5.OG 380.0 
5.00 290.0 
5,00 490.U 
5.00 UDO, 
5.0C 1404. 
5.0C 1301% 
5.00 410'% 
5,00 640% 
5.00 4550. 
5.00 3450. 
5.00 260% 
5.00 320% 
5.0C 315L. 
5.CC 85.00 
5.00 73.0:. 
5.00 66.U 

4.31000 
4.16000 
5.12000 
2.80000 
4.07000 
2.92000 
7.30000 
4.27000 
6.3CC00 
<•• 32000 
4.99000 
4.81000 
1.10000 
1.59CD0 
.560000 
.750000 
2.20000 
1.1000C 
1.10000 
.880000 
.620000 
3.09000 
3.02C0C 
1.8 lOCO 
3.00000 
5,00000 
4.83C00 
4.50000 
4,22000 
3.89000 
3.06000 
4.67000 
3.33000 
.97ÓC0C 
2.57000 
3.34000 
.500000 
.350000 
•880000 
.200000 
•510300 
.740000 
1.1?000 
1.50000 
.520000 
1.50030 
2.35000 
2.11000 
3,00000 
1.67000 
3.6CCOC 
4.40000 
2.16000 
.800000 
1.45000 
2.60000 
1.13000 
.870000 
1.10000 
•64UC00 
2.34000 
1.30000 
1.10000 
1.00030 
1.23000 
.750000 
1.63000 
1.75000 
1.36000 
1.2 JO00 
3.03000 
1.96000 
3.08003 
2.5C00C 
3.86000 
2.59C00 

120OCO 

.220000 

.240000 

.170OC0 

.830000 

.350000 

.760000 

.43COOO 
2.00000 
.440000 
1.76CCC 
.530000 
I .70000 
2.COCOO 
1.00000 
1.76000 
.680000 
2.00000 
2,20000 
i^oeoc 
•860C0C 
.605000 

1570.0 
1427.0 
1827.0 
1457.0 
1693.0 
2084.0 
2153.0 
2216.0 
2533.0 
2072.0 
2241.0 
2227.0 
1283.0 
475.00 
349,00 
462.00 
398.J0 
585.00 
598.00 
682.00 
689,CO 
1004.0 
890.00 
1018.0 
911,00 
1305.0 
1307.0 
1383,0 
1517.0 
1471.0 
1305,0 
1104,0 
1847.0 
1097,0 
1443,0 
1457,0 
83.000 
75.000 
89.000 
83.000 
123.DO 
174.00 
186.00 
150.00 
262.00 
240.00 
27).CO 
469.CO 
435.00 
447.00 
725.00: 
772.00 
762.00 
617.00 
651.00 
659,03 
795,CO 
643.CO 
492.00 
567.00 
783.00 
787.00 
727.00 
1080.0 
825.GO 
1120.0 
1302.0 
1326.0 
1425.0 
1123.0 
1554.0 
1883,0 
1613.0 
1494.0 
1442,0 
1797.0 
253.00 
39.000 
55.000 
93.000 
102.00 
469.00 
151.90 
106.00 
222.CO 
222.00 
2C8.'.C 
340.00 
345.00 
5C4.CC 
590,CiC 
534, CK; 
550.00 
480,00 
939.00 
472.00 
461.00 
326.OC 
4C8.00 
388.00 
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■ fcM 
•-— — 

—“Tr— 
ii 'VfiKi'im 



164 

ID coot 1 coot 2 CHV TE"P RATE MODULUS STREMG 

2BU.0 
ÎBIÏ.O 
28U.O 
¿81S.0 
nib.o 

?eie.o 
2819.0 
2820.0 
2B21.0 
2872.0 
2823.0 
282^.0 
282S.0 
^026.0 
2827.0 , 
2828.0 
2829.0 
2830.0 
2831.0 
2832.0 
2839.0 
2840.0 
2841.0 
2642.0 
2854.0 
2855.C 
2856.0 
2887,0 
2858.0 
1859,0 
2860.0 
2861.0 
2862.0 
2863.0 
2864.0 
2865.0 
2866.0 
2867.0 
2870.0 
2885.0 
2866.0 
2887.0 
2866.0 
2889.0 
2890.0 
2891.0 
2892.0 
2893.0 
2894.0 
2895.0 
2896.0 
2897.Ö 
2B9B.O 
2899.0 
2900.0 
2901.0 
2902.0 
2903.0 
2904.0 
2905.0 
2920.0 
2921.0 
2922.0 
2923.0 
2924.0 
2925.0 
2926.0 
2927.0 
1928.0 
2929,0 
2930.0 
¿931.0 
2932.0 
2933.0 
2934,0 
2935.0 
2936.0 
2937.0 
2938.0 
2939.0 
2940.0 
2955.0 
2956.0 
2957.0 
2958.0 
2939.0 
2960.0 
2961.0 
2962.0 
2963.0 
2964,0 
2963.0 
2966.0 
2967,0 
2968.0 
2969.0 
2970.0 
2971.0 
2972.0 

,4649090 
.4649090 
.4649090 
.4649090 
.4649090 
.4649090 
.4649090 
•4649090 
.4649090 
.4649090 
,4649090 
.4649090 
.4649090 
.4649090 
.4649090 
.4649090 
.4649090 
.4649090 
.4649090 
.4649090 
.4649090 
.4649000 
,4649000 
.4649000 
.4649000 
.4649000 
.4649000 
.4649000 
.4649000 
.4649000 
.4649000 
.4649000 
.4649000 
.4649000 
.4649000 
.4649000 
•4649000 
.4649000 
.4649000 
.4649000 
.4649045 
.4649045 
,4649045 
.4649045 
•4649045 
,4649045 
.4649045 
•4649043 
.4649045 
.4649045 
.4649045 
.4649045 
.4649045 
.4649045 
,4649043 
.4649043 
.4649045 
,4649043 
•4649043 
.4649045 
.4649045 
.4649090 
,4649090 
.4649090 
•4649090 
•4649090 
•4649090 
.4649090 
•4649090 
.4649090 
.4649090 
,4649090 
.4649090 
•4649090 
.4649090 
.4649090 
.4649090 
.4649090 
.4649090 
,4649090 
,4649090 
.4649000 
,4640090 
•4640090 
.4640090 
•4640090 
•4640090 
•4640090 
•4640090 
.4640090 
•4640090 
•4640090 
•4640090 
.4640090 
,4640090 
•4640090 
•4640090 
•4640090 
•4640090 
•4640090 

16441 
16441 
16441 
1644] 
16441 
16441 
16441 
1644 1 
16441 
16441 
16441 
16441 
16441 
16441 
16441 
16441 
1 /441 
1 7441 
1 7441 
1 744- 
1744 1 

6441 2.71 5.00 63.00 ,640000 348.00 
16441 2.38 
6441 2*21 

5.00 193.0 1.130CC 622.00 

16441 2,78 
16441 2.U9 

5.00 190*0 
5.00 190.0 
5,00 162.0 
5.00 750.C 
5,00 700.C 
5«00 750.0 
5.00 730*0 
5.00 ?.0CC. 
5.00 2000. 
5.00 1730. 

2.30 5.00 2100. 
2.71 5,00 5500. 
2.88 5.DO 6150. 
2.37 5.00 254(J. 
2.80 5.00 3800. 
2.81 5.00 4100. 
2.50 5.00 4000. 
2.72 S.OC 5500. 
2.47 5,00 59;C. 
2.23 2.00 59.00 

2.30 
2.0 6 
2.64 
2.20 
2.13 
2.06 
2.2C 

2.38 
17441 2.40 
1 7441 
1 7441 
1 7441 
17441 
17441 
1 7441 
1 744 1 
17441 
17441 

317441 
91 7441 
91 7441 
31 7441 

2.49 2.00 45.00 
2.40 2.0Û 48,01! 
2.39 2.00 43.00 

2.00 150.0 
2.00 140.0 
2.00 148. 
2.00 140.0 
2.00 650:.0 
2.00 540.0 

2.36 
2.50 
2.70 
2.61 
2.67 
2.60 

1.80000 568.DC 
2.100C0 469.00 
.570000 411,00 
2.94000 792.00 
.600000 547,00 
2.35000 647.00 
2.30000 390,00 
3.13000 805.00 
2.10000 903.00 
2.40000 674.00 
1.67000 882.00 
2.49000 979.00 
3.350C0 1564.0 
•66C000 983.00 
2.08000 1110.0 
3.40000 1179.0 
1.61000 1104.C 
1.96000 1126.0 
3.400CC 1386.0 
.350000 643.00 
.170000 439,00 
2.20000 436.00 
.305000 538.00 
,570000 530,00 
.620000 682.00 
• 73ÜOOC 758.00 
.710000 658.00 
1.36000 757.00 
1.52000 625.00 

2.00 640.0 1.26000 750.00 
2.00 2300. 

2.69 2,00 l?wsw< 
2.78 
2.75 
2.59 
2.49 
2.63 
2.90 

2.00 1900. 
2.00 4000. 
2.00 3700. 
2.00 3000. 
2.00 4900. 
2.00 5800. 

319441 2.76 2.00 34.ÜC 
319441 
119441 
319441 

2.00 20.00 
2.00 6.00o 

2.59 2.00 42.00 • 
319441 2.46 2.00 37.00 • 

2.85 
2.67 

419441 
319441 
319441 2,50 
319441 2.67 
119441 2.35 

2.00 130 
2.00 
2.00 45.00 
2.00 200.0 
2.00 400,0 

119441 2.66 2.00 390.0 
119441 2.75 2.00 780 
119441 2.60 
119441 2.53 
119441 2.67 
119441 2.49 

2.00 1200. 
2.00 1500. 
2.00 2900. 
2.00 3000. 

1.96000 927.00 
2.290C0 896.00 
1.77000 911,00 
1.58000 975.00 
1.65000 875.00 
1.15000 1090.0 
2.09000 1018.0 
1.72000 1124.0 
.100000 
061000 
053C00 
¢38000 
057000 
076000 

.098000 

.042000 

.051000 

.070000 
.15000 

•520C0C 226.00 
,920000 258.00 
1.30000 230.00 
1.00000 332.00 
1.00000 387.00 

119441 2,70 2,00 325C• 1.30000 419.00 
219441 
419441 
119441 
319441 
120441 

2.80 
2.67 
2.78 
2.75 

3.20000 447.00 
1.80000 <*31.00 
2.0COOC 394.00 

.30000 676.00 
•C95000 185.00 

2.00 560v. 
00 5400. 

2.00 4200. 
2.00 492*. 

2.53 2.00 58.00 
120441 2,74 2.00 76.00 .340000 279.00 
120441 2.28 2.00 91.00 .570000 341,00 
120441 2.00 2.00 61.00 
321441 2,50 2.00 145.0 
22)441 2.61 2.00 2C0.0 3.10000 307.CO 
221441 2.7C 2.00 135.0 .500000 353.00 

.80000 411.00 
110000 210,00 

221441 
321441 

•820000 198.CO 
.340000 432,00 

2.00 125.0 
2.00 420.0 

321441 2.73 2.00 46C.0 1.30000 410.00 
221441 2.74 2.00 47C.0 .520000 263.00 

2.00 2UÖ0. 
2.00 1600. 

321441 
321441 

2.67 
2.79 

3.400CO 761.00 
1.20000 317.00 

321441 2.17 2.00 18CC. 3.7000C 617.00 
321441 2.52 2.00 3900 
421441 2.44 2.00 4CÖ». 
421441 2.97 

960000 505.00 
5.COOOO 817.00 
1.10000 839.00 2.00 3101 

321441 2.48 2.00 3250. 1.86000 772.00 
321441 2.29 2.00 4700. 1.30000 673.00 
321441 2.10 2.00 5250 
321441 2.09 2.00 5200 
322441 2.20 2.00 130.0 2.08000 868.00 
322441 2.68 2.00 125.C 1.60000 840.00 
122441 2.73 2,00 88.00 .820000 447.00 
122441 2,69 2.00 109.0 1.60000 673.00 
422441 
122441 

2.76 
2.40 

2.00 12C.0 
2.00 180.0 

322441 2.76 2.00 190.0 
122441 2.50 2.00 173.0 
322441 2.63 2.00 850.0 

•490000 763.00 
1.1000 763.00 
1.6000 932.00 

•800000 796.00 
3.39000 1133.0 

32244) 2.69 2.00 750.0 2.70000 1240.0 
3.2COO 961.00 322441 2.72 2.00 820.0 

222441 2.86 2.00 2lOw. 2.14000 910,00 
822441 2.63 2.00 2300. 3.29000 1383.0 
222441 2.68 2.00 2060. 1.92000 
822441 2.95 2.00 4950. 3.60000 
822441 2.65 2.00 4750. 3.82000 
022441 2,71 2.00 6000. 2.60000 1633*0 
422441 2.80 2.00 5630. 3.22000 1600.0 

1306.0 
1622.0 
1387.0 

10 CODE 1 CODE 2 CML TEMP HATE MODULUS STRENG 

2973.0 
2974,0 
2973.0 
2976*0 
2977.C 
2970.0 
2979.0 
2980,0 
2981.0 
2982.0 
2983.0 
2984.0 
2985.0 
2986.0 
2987.0 
2988.0 
2989.0 
2990.0 
2991.0 
2992.0 
2993.0 
2994.0 
2995.0 
*022.0 
3023.0 
3024.0 
3023.0 
3026.0 
3027.0 
3028.0 
3029.0 
3030.0 
3031.0 
3032.0 
3033.0 
3034.0 
3035.0 
3036.0 
3037.0 
3038.0 
3039.0 
3040.0 
3041,0 
3042.0 
3043.0 
3044.0 
3045.0 
3046.0 
3047.0 
3048.0 
3049,0 
3050.0 
3052.0 
3053.0 
3054.0 
3055.0 
3056.0 
3057.0 
3058.0 
3059.0 
3060.0 
3061.0 
1062.0 
3063.0 
3064.0 
3064.1 
3065.0 
3007.0 
3000.0 
3009.0 
3090.0 
3091.0 
3092.0 
3093.0 
3094.0 
3095.0 
3096.0 
3097.0 
3090.0 
3099.0 
3100.0 
3101.0 
3102.0 
310).0 
3104.0 
3103.0 
3120.0 
3121.0 
3122.0 
3123.0 
3124.0 
3125.0 
3126.0 
3127.0 
3128.0 
3129.0 
3130.0 
3131.0 
3132.0 
3133.0 

640090 .822441 
640090 .822441 
640090 
640090 
640090 

822441 
323441 
323441 

640090 .223441 
640090 .323441 
640090 .323441 
640090 .323441 2.61 10.0 
640090 .323441 3.10 10.0 
640090 .22344) 
640090 .823441 2.69 10.0 810, 
640090 
640090 
640090 .823441 
640090 
640090 
640090 
640090 
64Û090 

823441 
823441 
823441 
82344] 
823441 

640090 .823441 
640090 .123441 
640090 .823441 
640090 .124441 
640090 .124441 
640090 .124441 
640090 .124441 
640090 .124441 
640090 .124441 
640090 .124441 
640090 .124441 
640090 .124441 
640090 .124441 
640090 .124441 
640090 .324441 
640090 .224441 2.47 
640090 .824441 2.H0 
640090 .824441 2,32 
640090 .824441 
640090 .824441 
640090 .824441 
640090 .824441 
640090 .824441 

4640090 ,824441 

2.4U 2.00 6150 
2.15 2.00 5600 
2.45 2,00 6400 
2.68 10.0 
3.OH 10.0 
3.10 10.0 
2.97 10.0 
2.49 10.C 240.Û 

220 

3.15000 1600.0 
2.60000 1611.0 
6.00000 1600.0 

115.0 2.91000 1306.0 
130.0 1.91000 1203.0 
66.00 1.36000 1363.0 
159.0 3.60000 1227.0 

2.16000 1430.0 
2.80000 1420.0 
5.20000 1348.0 22C » 

2.71 10.0 210.0 1.34000 1112.0 

.823441 

.023441 
48 10.0 720.0 

4.16000 2090.0 
31000 1727.0 

68 10.0 300.0 4.71000 2079.0 
60 10.0 2700. 
41 10.0 2500. 
6tt 10.0 2630. 
71 10.0 4600. 
40 10.0 4000. 
55 10.0 4900. 
60 10.0 3500. 
6fl 10.0 615U. 

2.50 10.0 6700. 
OC 150.0 
00 1XC.Ü 
00 UC.Ü 

3.40000 2157.0 
3.60000 2597.0 
3.79000 2583.0 
7.00000 2333.0 
4.3O000 3054.0 
3.85000 2729.0 
4.07000 2990.0 
3.95000 2670.0 
3.61000 2623.0 
3.8^000 1113.0 
1.67000 983.00 

903.00 
5.00 120.0 1.62000 1054.0 

.0000 1111.0 
1163.0 

.00 210.Cl 2.19000 1080.0 

.00 224.C 2.44000 1C05.0 
2.66000 1442.0 
2.64000 1393.0 
2.30000 1307.0 

,30000 1364*0 
2.90000 1603.0 
5.20000 2400.0 
2.41000 1713.0 
2.26000 989,00 
3.320C0 2253.0 
2.07000 1775.0 
3.77000 2093.0 
3.50000 2016.0 
4.68000 2392.0 

5.00 240 
5.00 120.0. 
5. 
5. 
5.00 7*5. 
5.00 750.0 
5.00 P7C.0 
5.00 710.0 
5.00 2500. 
5.CO 260C. 
5.00 2200. 
5.00 5350. 
5.00 4550. 
5.00 4200. 
5.00 7200. 
5.00 6400. 
5.CO 7200. 

4640090 .824441 2.29 5.00 41C0. 4.83000 1734.0 
4640090 .026441 2.68 21.0 120.0 1.90000 1404.0 
4640090 ,826441 2.76 21.0 110.0 1.90000 1320*0 
4640090 .226441 2.75 21.0 110.0 4.33000 1997.0 
4640090,.426441 2.78 21.0 104.0 3.00000 1373.0 
4640090 .426441 2.56 21.0 
4640090 .126441 2.81 21.0 
4640090 .326441 2.70 21.0 
4640090 .826441 2.75 21.0 050.0 5.40000 2745.0 
4640090 .826441 2.72 21.0 750.0 4.35000 2534.0 
4640090 .826441 2.73 21.0 800.0 4.03000 2246.0 
4640090 .826441 2.40 21,0 7)0.0 3.62000 2252.0 
4640090 .826441 2.69 21.0 27.00 a.11000 3119.0 

2.62 21.0 2650. 3.23000 3119.0 
2.35 21.0 2703. 6.30000 3119.0 
2.57 21.C 5400. 5.40000 3125.0 
2.ID 21.0 5400. 4.60000 3317.0 

4640090 .826441 2.70 21.0 540C. 5.04000 3527.0 
4640090 .826441 2-39 21.0 7100. 4.00000 3068.0 
4640090 .826441 2.60 21.0 7300. 6.7C000 3073.0 
4640090 .826441 2.55 21.C 6750. 4.87000 3643.0 
4640090 .826441 2.60 21.0 7303. 4.53000 2220.0 
4640090 .826441 2.70 21.0 7500. 6.08000 3900.0 
4649090 *129531 3.1.0 5.00 96,00 1.80000 530.00 
4649090 .129531 2.80 5.00 79.00 .520000 575.00 
4649090 .129531 3.00 5.CO 70.00 .680000 410.00 
4649090 .129531 2.^0 5.00 180.0 1.05000 556.00 
4649090 .129531 2.63 5.00 2CO.O 2.0C00C 613.CO 

5.00 195.0 2.00000 574.00 
5.00 630.0 2.53000 023.00 

230.0 
230.0 
190.0 

5.50000 1957.0 
3.40000 1731.0 
2.30000 1663.0 

4640090 .826441 
4640040 .826441 
4640090 .826441 
4640090 .826441 

4649090 .129531 
4649090 .129531 

• 10 
.90 

4649090 .129531 3.06 5,00 682.0 
4649090 .129531 2.96 5.0C 700.0 
4649090 .329531 
4649090 .329531 

3.02 
2.31 

5.00 2300. 
5.00 2000« 

4649090 .529531 2.80 5.00 2100. 
4649090 .229531 2.83 5.00 4000. 
4649090 .229531 3.08 5.00 3900. 
4649090 .529531 2.40 5.00 3900. 

2.10000 917.00 
1.66000 689.00 
3.480C0 1092.0 
1.44000 853.00 
3.80000 1090.0 
4.0000 961.00 

2.90000 1298.0 
4.00000 1006.0 

4649090 ,229511 2.88 5.00 6300. 4.55000 1294.0 
4649090 .229531 2.02 5.00 630.^ 3.06000 1234.0 
4649090 .229531 2.80 5.00 6400. 4.3Û000 1730.0 
4649090 .329531 2.27 5.00 6700. 2.85000 1170.0 
4649C00 .530531 2.97 5.00 76.00 .380000 456,00 
4649000 .330531 2.34 5.00 89.00 2.300C0 754.00 
4649000 .330531 1.90 5.00 76.00 .700000 453.00 
4649000 .330531 2.88 5.00 166.0 1.2900C 707.00 
4649000 .330531 2.93 5.00 160.0 1.4400C 757.00 
4649000 .330631 2.97 5.00 140.C 1.52C00 764,00 
4649000 ,330631 2.39 5.00 670.0 2.15000 772.00 
4649000 .330631 2.93 
4649C00 .230531 2.97 
4649000 .230631 2.97 
4649000 .330531 3.13 
4649000 .230531 2.38 
4649000 .830531 2.80 
4649000 .010531 2.97 

5.00 710.0 
5.00 720.0 
5.00 1900 
5.00 1900 
5.CO 2300 
5.00 5700 
5.00 5800 

1.85000 864,00 
1.90000 1122.0 
2.47O00 1144.0 
1.63000 1113.0 
3.80000 1430.0 
2,40000 1572.0 
2.83COO 1783.0 



ID 

3134.0 
3135.0 
3136.0 
3137.0 
3152.0 

153.0 
j154.0 
3155.0 
3156.0 
3157.0 
3158.0 
3159.0 
3160.0 
3161.0 
3162.0 
3163.0 
3164.0 
3165.0 
3166.0 
3167.0 
3168.0 
3169.0 
3170.0 
3171.0 
3172.0 
3186.0 
3187.0 
3188.0 
3189.0 
3190.0 
3191.0 
3192.0 
3193.0 
3194.0 
3195.0 
3196.0 
3197.0 
3198.0 
3199.0 
3200.0 
3201.0 
3202.0 
3203.0 
3204.0 
3205.0 
3206.0 
3207.0 
3234.0 
3235.0 
3236.0 
3237.0 
3238.0 
3239.0 
3240.0 
3241.0 
3242.0 
3243.0 
3244.0 
3245.0 
3246.0 
3247.0 
3248.0 
3249.0 
3262.0 
3263.0 
3264.0 
3265.0 
3266.0 
3267.0 
3268.0 
3269.0 
3270.0 
3271.0 
3272.0 
3273.0 
3274.0 
3275.0 
3276.0 
3277.0 
3278.0 
3291.0 
3292.0 
3293.0 
3294.0 
3295.0 
3296.0 
3297.0 
3298.0 
3299.0 
3300.0 
3301.0 
3302.0 
3303.0 
3304.0 
3305.0 
3306.0 
3307.0 
3308.0 
3317.0 
3318.0 

conr i code 2 chi temp hate modulus streng 

649000 
649000 
649000 
649000 
649045 
649045 
649045 
649045 
649045 

4649045 
649045 
649045 

4649045 
4649045 
4649045 
4649045 
4649045 
4649045 
4649045 
4649045 
4649045 
4649045 
4649045 

4 904 5 
4649045 
464D09C 
4640090 
464U09Q 
464009Q 
4640090 
4640090 
4640090 
4640090 
4640090 
4640090 
4640090 
4640090 
4640090 
4640090 
4640090 
4640090 
4640090 
4640090 
4640090 
4640090 
4640090 
464009C 
4640090 
4640090 
4640090 
4640090 
4640090 
4640090 
4640090 
4640090 
4649045 
4649045 
4649045 
4649045 
4649045 
4649045 
4649045 
4649045 
4649090 
4649090 
4649090 
4649090 
4649090 
4649090 
4649090 
4649090 
4649090 
4649000 
4649000 
4649000 
4649000 
4649000 
4649000 
4649000 
4649000 
4644590 
4644590 
4644590 
4644590 
4644590 
4644590 
4644590 
4644590 
4644590 
4644590 
4644590 
4644590 
4644590 
4644590 
4644590 
4644590 
4644590 
4644590 
4644590 
4644590 

30531 
30531 
30531 
3 0‘,i 31 

31‘1 

1531 
1531 
1531 
1531 
1531 
1531 
1531 
1531 
1531 
1531 
1531 
1531 
1531 
1531 

31 
315 31 
315 31 
31631 
315 31 
31631 
315 31 
33531 
3 3531 
3353 Î 
3 3531 
33531 
33531 
335.31 
33531 
3353 1 
33531 
33531 
3353 1 
335 3 1 
335 3 1 
33531 
3353 1 
33531 
33531 
33531 
335 31 
3 35 3 1 
3353 1 
34531 
34531 
34531 
34531 
34531 
34531 
34531 
34531 
34631 
34631 
34631 
34631 
34631 
3463 1 

134631 
134531 
135531 
135631 
135531 
135531 
136631 
136531 
136531 
136531 
135531 
135631 
335531 
335631 
335531 
335531 
335531 
335531 
335531 
136441 
136441 
13644 I 
136441 
I 3644 I 
136441 
136441 
136441 
136441 
236441 
336441 
236441 
336441 
336441 
936441 
936441 
936441 
9364*1 
137441 
137441 

80 
6 

40 
01 
80 
n 
90 
01 

0 

92 
80 
80 
80 
80 
)7 
JO 
80 
<6 
*9 
9t 
91 
Vi 
69 
79 
6C 
90 
79 
79 
50 
83 
60 
61 
80 
66 
68 
80 
90 
50 
98 
58 
90 
65 
20 
1C 
80 
69 
19 
08 
80 
7U 
66 
61 
70 
50 
15 
05 
h.3 
¿0 
30 
66 
05 
69 
70 
92 
09 
59 
*2 
63 
71 
78 
50 
60 
50 
49 
56 
91 
69 5 
83 
18 
78 
80 
41 
50 
81 
39 
64 
88 
77 
88 
59 
68 
78 
67 

0.0 
.wO 
.0(1 

'0 670u 
'0 4(100 
>0 4300 

00 3300 
OC 4. 
CC 56 
00 36 
ÜÛ 86 
00 79.00 

:0 130.0 
0 127.0 

iO 44().0 

00 437.0 
CO 440.C 
00 445.0 
JO 1300. 
JO 1700. 
00 1300. 
JO 4150. 
00 39uU. 
CO 4000. 
00 5100. 
00 5100. 
00 42C0. 
00 46CC. 
00 104.0 
00 92.00 
JO 71.00 
00 1B6.0 
DO 92.00 
DO 250.0 
CO 740.0 
30 190.0 
DO 660.0 
DO 6C0.D 
00 720.0 
00 2400. 
00 230C. 
00 2200. 
00 4500• 
00 455C. 
00 4400. 
00 610-. 
00 6400. 
00 630(-. 
00 630-. 
00 416;. 
00 660.0 
00 ¢90.C 
00 680.0 
00 667.0 
00 660.0 
00 640.0 
00 615.0 
00 645.0 
00 370.0 
00 310.0 
00 360..0 
00 400.0 
00 280.0 
00 372.:. 
00 312.( 
00 320.0 
00 550.0 
OO 53.'.U 
CO 670.0 
00 610.0 
00 620.0 
00 490.0 
00 570.0 
00 510.0 
00 455.0 
CO 540.0 
OC 550..: 
00 510.0 
CC 570.J 
00 500.0 
00 500.0 
00 460.0 
00 510.0 
CC 98.00 
00 84.Ü0 
00 75.CO 
00 150.0 
00 140.0 
00 160.0 
00 63J.V 
00 46'J.O 
00 690.1 
00 2200. 
00 2200. 
00 2300. 
00 4100. 
00 4400. 
00 4100. 
00 5800. 
CO 610C. 
00 5900. 
00 65.00 
00 74.00 

2.99000 
1.94000 
2.11000 
4.20000 

.410000 

. 1 ioooo 

.590000 

.800000 

.650000 
1.06000 
.970000 
1.34000 
.630000 
1.30000 
1.66000 
.590000 
2.30000 
2.91C00 
1.70000 
2.90000 
2.10000 
1 .90000 
3.5ÜC00 
2.6CCC0 
1.90000 
.590000 
2.40000 
1.56000 
2.430CO 
2.6600C 
1.72000 
2.470CC 
2.71000 
3.0*000 
2.72000 
4.400CO 
3.50000 
5.80000 
3.00000 
3.65000 
3.18C00 
4.20000 
2.88000 
4.0C000 
3.50000 
2.90000 
2.4800 
2.1000 

1.70000 
1.62000 
1.30000 
1.50000 
1.60000 
.28*000 

.63000 
.372000 
.750000 
.360000 
.570000 
.250000 
.600000 
1.40000 
1.90000 
3.40000 
l.OOOCO 
2.58000 
.750000 
l.OOOCO 
.840000 

1.0000 
.750000 
.640000 

1.3000 
.600000 
.960000 
•660C00 
.610000 
.171000 
.870000 
.590000 
.850000 
.770000 
1.40000 
1.80000 
.370000 
1.90000 
2.70000 
2.50000 
2.55000 
1.88000 
2.64000 
2.22000 
1.35000 
2.22000 
3.93000 
.850000 
1.72000 

1444.0 
932.00 
1370.0 
045.00 
36.000 
69.000 
30.000 
77.0.: 
50.000 
105.00 
74.000 
162.00 
157.00 
169.00 
173.00 
272.00 
297.00 
293.00 
345.00 
373.00 
354.00 
469.00 
432.00 
387.00 
SCO.00 
630.OC 
465.00 
364.00 
594.00 
564.OC 
664.00 
856.C0 
629.00 
704.00 
778.00 
994.00 
1255.0 
1263.0 
1233.0 
1348.0 
1427.0 
1374.0 
1593.0 
2095.0 
1384.0 
1586.0 
1356.0 
642.00 
520.00 
545.00 
532.OC 
557.00 
643.00 
544.00 
585.00 
94.000 
99.000 
101.00 
132.30 
93.000 
125.00 
89.000 
133.00 
493.00 
512.00 
577.00 
484.00 
540.00 
374.00 
458.00 
444.00 
498.00 
621.00 
762.00 
672.00 
659.00 
620.00 
504.00 
582.00 
610.00 
582.00 
587.00 
477.00 
469.00 
315.00 
60S.ÖQ 
1003.0 
926.00 
899,00 
1186.0 
1335.0 
1191.0 
1297.0 
1572.0 
1396.0 
1636.0 
1551.0 
1282.0 
419.00 
508.00 

ID 

3 3?. 9 
3320 
3321 
3 322 
332 3 
3324 
3325 
3326 
3327 
3328 
3329 
3330 
3331 
3332 
3333 
3334 
3356 
3357 
3358 
3359 
3360 
3361 
3362 
3363 
3364 
3365 
3366 
3367 
3368 
3369 
3370 
3371 
3372 
3 385 
3386 
3387 
3388 
3389 
3390 
3391 
3392 
3393 
3394 
3395 
3396 
3397 
3398 
3399 
3400 
3401 
3402 
3403 
3404 
3405 
3406 
3407 
3408 
3409 
3410 
3411 
3412 
3413 
3414 
3415 
3416 
3417 
3418 
3419 
3420 
3421 
3422 
3430 
3431 
3440 
3441 
3442 
3443 
3444 
3445 
3446 
3447 
3448 
3449 
3450 
3451 
3452 
3453 
3454 
3455 
3456 
3457 
3450 
3459 
3460 
3461 
3462 
3463 
3464 
3471 
34?2 

165 

CODE 1 CÜUE 2 CHI TEMP RAIL MODULUS STRENG 

.4644590 

.4644590 

.4644590 

.46*4590 
,4644590 
.4644590 
.4644590 
•4644590 
.4644590 
.4644590 
.4644590 
.4644590 
.4644590 
.4644590 
.4644590 
•4644590 
.4642290 
.4642290 
.4642290 
•4642290 
.46*2290 
.4642290 
.4642290 
.4642290 
.4642290 
.4646790 
.4646790 
.46*6790 
.4646790 
.4646790 
.4646790 
.4646790 
.4646790 
,4649067 
.4649067 
.4649067 
.4649067 
.4649067 
•4649067 
.4649067 
.4649067 
.4649022 
.4649022 
.4649022 
.4649022 
.4649022 
.4649022 
.4649022 
.4649022 
.6649090 
.6649090 
.6649090 
.6649090 
.6649090 
.6649090 
.6649090 
•6649C90 
.6649090 
.6649090 
.6649090 
.6649090 
.6649090 
.6649090 
.6649090 
.6649090 
.6649090 
.6649090 
•6649C90 
.6649090 
•6649090 
.6649090 
•6649090 
.6649090 
•6649000 
.6649000 
•6649000 
.6649000 
•664900C 
•6649000 
•6649000 
.6649000 
•6649000 
.6649000 
.6649000 
.6649000 
.6649000 
.6649000 
•6649000 
.6649000 
.6649000 
.6649000 
•6649000 
.6649000 
•66490C0 
.6649000 
.6649000 
.6649000 
.6649000 
.6649045 
.6649045 

1 3 7441 
13744 1 
137441 
137441 
13 7441 
337441 
13 7441 
3 3 744 1 
23 7441 
33 744 1 
23 744 1 
33 744 1 
837441 
83 7441 
83 7441 
037441 
338441 
138441 
338441 
138441 
138441 
138441 
138441 
138441 
138441 
138441 
138441 
138441 
138441 
138441 
138441 
138441 
138441 
140441 
140441 
140441 
140441 
1*044 1 
140441 
14Û441 
140441 
140441 
340441 
340441 
140441 
140441 
140441 
140441 
940441 
1 ?441 
102441 
102441 
102441 
1C 2441 
\02441 
102441 
102441 
102*41 
3(1*2441 
102441 
102441 
4024*1 
5- 24*1 
4024*1 
802.441 
8024*1 
00244] 
002441 
802441 
802441 
802*41 
502441 
102041 
104441 
104441 
10444] 
104441 
304441 
304441 
404441 
1044*1 
304441 
404441 
304441 
304441 
304441 
304441 
304441 
304*41 
3(14441 
6- 44*1 
804441 
1(1444 1 
104441 
804441 
804441 
804441 
304441 
105441 
105441 

00 49.ÜU 
00 17U.U 
00 150.0 
00 160,0 
00 64-).0 
30 730.0 
00 590.J 
00 1650. 
00 1900. 
00 2100. 
OU 4500. 
00 
00 4400, 
00 5600. 
00 5‘00. 
OC '’¿CO. 
00 680.- 
00 530.0 
00 470.0 
00 640.0 
00 37U.0 
00 520.- 
00 540.O 
CO 620.0 
00 620.0 
00 480.J 
CO 610.C 
00 400.0 
00 360.0 
00 29.00 
00 440.C 
OU 440.C 
00 53V.0 
OU 470.W 
CC 35U.V 
CO 253.C 
00 380.0 
CO 430.0 
CO 420.0 
00 500.0 
00 394.0 
00 450.0 
00 490.C 
00 440.V. 
00 460.0 
00 520.Ü 
00 430.C 
00 470.C 
CU 430.C 
CO 94.0C 
00 80.0C 
OO 54.00 
CO 95.00 
00 176.3 
00 180.0 
00 192.C 
CO 170.0 
CO 760.0 
00 580.0 
CO 700.0 
CO 690.0 
00 1500,. 
00 1600. 
00 140C. 
00 500C. 
00 4950. 
00 *500. 
00 6950. 
00 7700. 
00 6100. 
00 4700. 
00 570.0 
00 2000. 
OC 105.0 
00 100.J 
00 100.0 
00 100.0 
00 160.0 
00 15U.0 
00 140*0 
00 170.0 
00 610.0 
00 610.0 
00 700.0 
CO 650.0 
OC 610.0 
00 1930. 
CO 190J. 
00 1800. 
CC 2IOC. 
OC 5500. 
00 5100. 
00 56CIO. 
CO 5300. 
CO 4750. 
00 40Ó0. 
00 4150. 
GO 4100. 
00 58.00 
00 40.00 

.350000 
•810000 
.950000 
1.39000 
1.98000 
i.20000 
1.25000 
1.54000 
.780000 
2.30000 
2.73000 

2.66000 
2.26000 
1.60000 
2.7600C 
2.14000 
•66CC0C 
•600000 
1.80000 
.370000 
.590000 
1.84000 
2.00000 
1.60000 
.990000 
.250000 
•43000C 
•280000 
. 15C000 
.850000 
,510000 
•56C000 
1.30000 
.260000 
•250000 
1.40000 
•83COOO 
•75OCO0 
1.30000 
.800000 
.510000 
.740000 
•700000 
1.10000 
•250000 
•350000 
•670000 
.330000 
1.40000 
.710000 
.260000 
.830000 

426.00 
543.UO 
522.00 
494.00 
710.00 
1202.0 
746.00 
926.CO 
1153.0 
1124.0 
1376.0 
1420.0 
1318.0 
1410.0 
1410.0 
1406.0 

.70000 

.09000 

.69000 

.50000 

.70000 
bBCCOO 
.70C0C 
•90000 
•10000 
•L5COO 
•56C00 
.70000 
•50000 
.89000 
•00000 
.60000 
.50000 
.50000 
B7000C 
•9C0CC 
.90000 
.02000 
820000 
940C00 
•19000 
.10000 
510000 
•06000 

10000 
1C000 
10000 
59000 
90000 
90000 
60000 
10000 
10000 
78000 
64000 
30000 
OCOOO 
80000 
80000 
30000 

•00000 
270000 
190000 

768 
*86 
907 
795 
53b 
499 
793 
761 
696 
392 
342 
273 
336 
362 
351 
390 
349 
386 
389 
250 
245 
406 
229 
337 
203 
356 
317 
260 
309 
308 
455 
341 
469 
305 
278 
249 
190 
501 
348 
473 
471 
bll 
428 
580 
647 
583 
573 
969 
750 

00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
CO 
00 
00 
00 
CO 
00 
00 
00 
00 
00 
00 
00 
00 
00 
CO 
00 
00 
00 

• UO 
• 10 
• 90 
• 60 
• 20 
.00 
.70 
• 10 
• 60 
• 00 
• 60 
• 80 
• 10 
•so 
.30 
• 20 
• 40 

1347.0 
1194.2 
1290.2 
637.4C 
765.50 
439.90 
558.20 
660.00 
510.00 
715.70 
545.40 
402.20 
595.90 
381.90 
577.10 
509.20 
702.20 
487.40 
828.50 
786.30 
716.50 
835.90 
614.70 
787.10 
«84.10 
002.60 
1069.2 
1209.5 
1024.8 
1471.4 
987.00 
1223.8 
1542.1 
53.000 
37.200 

i 'Íb l il ií!:¡ 

It 

i,: ' 

ál¿L^ -2 



i 66 

io 

»<.7340 
S4 7%« 0 
»479.0 
»4Ö0«0 
» 4 H î * O 
»402.0 
»4ä3.0 
»464.0 
»40*1.0 
3:41!» <4.0' 
»407.0 
»ftWli.O 
»4ä'5.ü 
»490.0 
»491.0 
»492.0 
»493.0 
»494.0 
»49*>.Q 
»496.0 
»»2^.0 
3326.0 
3327.ö 
»32:0.0 
»329.0 
»530.0 
»532.0 
»533*0 
»534.U 
»535.0 
»536.0 
»537.0 
»538.0 
»339.0 
3540.0 
»54,1.0 
»542.0 
354 3.0 
354^.0 
3545.-:1 
»546.0 
»54 7.0 
»540.0 
»549.0 
»550.0 
3551.0 
3552.0 
355 ».0 
3554,0 
3555.0 
»556.0 
3557.0 
3558.0 
»559.0 
»560.0 
»561.0 
3562.0 
»563.0 
3565.0 
3566.0 
3567.0 
3568.0: 
»569.0 
3570.0 
3571.0 
3572.0 
357J.0 
3374.0 
3373.0 
3602.0 
3603.0 
3604,0 
3605.0 
3606.0 
3609.0 
3608.0 
36C9.0 
3610.0 
3611.0 
3612.0 
3613.0 
3614.0 
»615.0 
3616.0 
3629.0 
3630.0 
3631.0 
3632.0 
3633.0 
»634.0 
3635.0 
3636.0 
3637.0 
3636.0 
3639.0 
3640.0 
3641,0 
3642.0 
3643.0 
3644.0 

coot 1 coot 2 CHL TEMP rate MODULUS STRENG 

649044 
649045, 
649045 
649045 
649045 
649045 
649045 
649045 
649045 
649045 
649046 
64904«. 
649045 
649045 
649045 
649045 
649045 
649045 
649045 
649045 
649090 
649090 
640090 
640090 
640090 
64C090 
640090 
640090 
641,:090 
64,-090 
641 09O 
64''090 
640090 
64009Q 
640090 
640090 
640090 
640090 
64:090 
640090 
640090 
64,-090 
640C90 
640090 
640090 
640090 
640090 
640090 
64U090 
640090 
640090 
640090 
64 JO90 
640090 
640090' 
640090 
640090 
64J090 
640090 
64,9090 
649090: 
64C090 
64009» 
64009» 
640090 
643090 
640090 
640C9C 
640090 
644590 
644590 
644590 
644590 
644590 
644590 
64459U 
644590 
644590 
644590 
644590 
544590 
644590 
644590 
644590 
649000 
649000 
649CCQ 
649090 
649090 
649090 
649090 
649090 
649090 
649090 
649090 
649090 
649090 
64909C 
64909C 
649090 

11,5441 
11,5441 
105441 
11.. 5441: 
10544 1 
10544 I 
10 544 1 
1-5441 
105441 
10 544 1 
l 54 4 1 
1, * 44 1 
1 0 54 4 1 
1.. 544 1 
1-5441 
1 54 4 3 
1 <, 54 4 1 
1-:544 1 
1,-6441 
1-5441 
»-64 4 1 
»06441 
1' 644 1 
306441 
3-644 1 
806441 
4' ¡644 ] 
4, 644 1 
006441 
0 ,,644 3 
6116441 
63644,' 
6 U 64 4 1 
ÍÜ64 01 
1 64 01 
1 U'64 01 
1 ii 64 01 
60 64 :u 
d 64 C I 
6J64Ü1 
606401 
dU 64 0 t 
8Ü6401 
806401 
8-6401 
806401 
10'74 4 1 
1 ,7441 
1 '744 1 
1 744 1 
e : ?hm 
8,74 4 1 
Bv 74 4 1 
8 o 744 1 
807441 
807441 
807441 
ft 744 1 
4017401 
»07401 
107401, 
ft 0'74 01 
8074 Cl, 
ft- 74 C l 
807401 
8C74C1 
8 74 01 
«07401 
8 - 7401 
308441 
30844î 
30 844 1 
40844* 
100441 
108441 
1Ü8441 
100401 
1004,01 
100401 
108401 
1-0401 
100401 
100401 
1O04C1 
109441 
1-9441 
339441 
109441 
109441 
109441 
109441 
309441 
309441 
109441 
309441 
139441 
109441 
8:9441 
309441 
309441 

1.7« 
1.69 
1.55 
2.K> 
1.60 
1.7» 
1.3 9 
1.40 
1.54 
1.56 
1.4 7 
It 60 
1.62 
1.39 
1.66 

1 * 79 
1.77 
1.04 
2 *04 
1.57 
1.54 
1.47 
l.bl 
1. 75 
1.46 
2.04 
1*64 
l.»5 
I • » 7 
1 • »6 
1 • » 4 
1.41 
1.701 
1.72 
1.70 
1.60 
i. ro 
1.70 
1.70 
1.70 
1.70 
1.64 
1.77 
1.70 
1.74 
1.56 
1.53 
1.52 
1.62 
1.49 
1.4ft 
1.04 
1.5,; 
1.49 
i.3t 
1.74 
1.62 
l.?4 
1.0 9 
1.99 
1.61 
1.92 
lo;; 
i.yc 
1.92 
1.69 
2.19 
1.71 
1.41 
1.36 
1.34 
1.36 
1.67 

1.71 
1.63 
1.8 3 
1.70 
1.79 
1.86 
1.61 
1.62 
1.70 
1 .74 
1.34 
1.38 
1.34 
2.02 
1.36 
1.40 
1.44 

1.63 
1.98 
1.6? 
1.80 
1.46 
1.45 

1.39 
1.42 
1.71 

04.0(1 
44.00 
! 7 C • 0 

05.00 
07.UÍ, 
4 50.0. 
»60.0 
420.w 
»60.0 
1500. 
17ÛO. 
1400. 
l»0y, 
»tOo, 
20 50. 
4000, 
51 v¡ 0 ♦ 
41.10. 
6300. 
120.Cl 
96.00 
13C.ÍI 
105. Cl 
7 ::0. 
6()( . „ 
700,0 
606.0 
6U v'u • 
7óCO. 
5200. 
5600. 
64,;:,. 
110. >1 
95.00 
66.-0 
12Ú.0 
740.0 
?4 J . u 
740.0 
750.0 
7;ClO.O 
? 30C. 
7200. 
7900. 
6100. 
109.0 
170.0 
130.0 
195.Ü 
2000. 
2 7 0 y » 
250 0. 
2200. 
5700. 
4 3C0. 
4400. 
4 1 w - • 
186.0 
2C O .3 
19::.0 
2 9 CO. 
25:-. 
240 c. 
2300. 
3700. 
40 00. 
5000. 
4 80 y. 
570.ü 
440.0 
590.Û 
640.0 
600.y 
57C.Ü 
560.0 
640.0 
670.0 
690.0 
52C.0 
720.C 
490.0 
660.0 
712.0 
520.0 
480.0 
546.0 
180.0 
19Ü.0 
140 .C 
174.0 
36C.G 
630.0 
480.C 
570.0 
1700. 
1650. 
1700. 
17C0» 
60C0. 

.700000 

.130000 

.550000 

.200000 

.350000 

.220000 
1.Ï4000 
.660000 
1.20000 
•41C000 
1.90000 
.800000 
1.1000C 
.090000 
1.5»000 
.020000 
1.50000 
1.40000 
2.05000 
2.40000 
I.68000 
1.20000 
2.4':000 
1.53000 
»•25000 
2.00000 
j.ocooo 
2.03000 
».74000 
3.52000 
2.06000 
4.26000 
3.50000 
2.50000 
1.84000 
.410000 
3.00000 
2.08000 
3.24000 
2.50000 
3.7C000 
3.10000 
4.30000 
4.40000 
5.53000 
1.70000 
I. 7C00C 
.9V0000 
.92.7000 
1.20000 
4.B000Û 
II. 0000 
2.2ÖOOO 
3.70000 
3.70000 
3.03000 
7.70000 
3.48000 
1.80000 
2.50000 
1.90000 
3.20000 
3.40000 
5.70000 
3.16000 
1.90000 
4.42000 
3.79C00 
4.30000 
1.82000 
1.04000 
1.24000 
3.20000 
1.35000 
2.00000 
1.60000 
2.20000 
1.91000 
3.20000 
1.35000 
2.1600C 
2.20000 
2.30000 
3.00000 
1.19000 
•010000 
1.90000 
1.30000 
1.19000 
•650000 
1.40000 
.720000 
•300000 
1.00000 
2.30000 
1.26000 
1.70000 
1.63000 

3.40000 

64.100 
75.200 
89.500 
51.500 
91.100 
46.700 
16H.OO 
137.0O 
130.60 
133.70 
»10.60 
259.10 
299.30 
225.00 
418.00 
294.80 
»40.70 
422.60 
427.90 
433.90 
742.80 
599.70 
76^.40 
750,4C 
1192.Í 
939.6( 
969.20 
975.90 
1157.8 
832.20 
584.60 
1647.4 
1 857.B 
1489.6 
876.70 
806.30 
930.00 
1456.1 
1615.8 
1281.5 
1531.6 
1246.6 
1857.8 
1993.0 
2398.» 
1032.2 
831.30 
565.00 
747.40 
515.30 
1376.1 
1829.3 
1128.5 
1268.4 
1448.0 
1477.9 
1071.4 
1724.5 
1076.6 
1011.4 
904.00 
1090.4 

1682.4 
1633.3 
1703.5 
2020.0 
2202.4 
1993.0 
2026.7 
546.90 
339.20 
621.50 
546.90 
601.90 
605.60 
697.60 
601.10 
701.90 
745.90 
562.70 
005.60 
910.00 
743.60 
909.20 
561.20 
592.90 
664.50 
213.90 
249.60 
216.30 
403.70 
364.50 
560.50 
261.50 
415.10 
432.40 
607.20 
433.90 
261.50 
660.00 

ID 

3645.0 
»646.C 
»647.P 
»664.0 
3665.0 
»660.0 
»669.0 
»670.C 
3671.0 
»672.0 
»67».C 
»674.0 
3675.0 
36 76.1) 
»677.0 
»678.0 
»679.0 
»600.0 
3601.0 
36B2.0 
3603.0 
»664.-C 
3665.0 
3686.0 
3607.0 
360B.O 
3706.0 
3707.0 
3700.0 
3709.0 
3710.0 
3711.0 
3712.C 
3713.0 
3714.0 
3715.0 
3716.0 
3717.0 
3718.0 
3719.0 
3720.0 
3721.0 
3722.C 
3723.0 
3724.0 
3725.C 
3720.0 
3727.0 
3720.0 
»729.0 
3730.0 
3731.0 
3732.0 
3733.0 
3734.0 
3735.0 
3736.0 
3737.0 
3730.0 
3739.0 
3740.0 
3741.0 
3742.0 
3743.0 
3760,0 
3761.0 
3762.0 

CODE 1 CODE 2 Cml TEMP RATE MODULUS STRENG 

.6649090 

.6649090 

.6649090 

.6649045 

.6649045 

.5649045 

.6649045 

.6649045 

.6649045 

.6649045 
,6649045 
.6649045 
.6649045 
.6649045 
.6649045 
.6649045 
.6649045 
.6649045 
.6649045 
.6649045 
.6649045 
.6649046 
.6649045 
.6649046 
.6649046 
.6649045 
•6649090 
.6649090 
•6649C9P 
.6649090 
.6649090 
.6649090 
.6649090 
.6649090 
.6649090 
•6649C90 
.6649090 
.6649090 
.6649090 
.6649090 
.6649090 
.6649090 
.6649090 
.6649000 
.6649090 
.6649090 
.6649090 
.6649090 
.6649090 
.6649090 
.6649090 
.6649090 
•6649000 
.6649000 
.6649000 
.6649000 
.6649000 
.6649000 
•66*9000 
•6649ÛC0 
,6649000 
.6649000 
.6649000 
.6649000 
.6649000 
.6649000 
.6649000 

J -V44 I 
»09441 
ft:944t 
1114*1 
l 11*4 î 
111441 
111441 
111441 
U 144 1 
111/4 1 
111441 
111*41 
¡11441 
111441 
111441 
111441 
111441 
111441 
111441 
111441 
111441 
111441 
111441 
111441 
111441 
111441 
112441 
112441 
112441 
112441 
112441 
112441 
312441 
»12441 
112441 
112441 
112441 
112441 
112441 
312441 
312441 
312441 
112441 
312441 
312441 
312441 
312441 
312441 
812441 
812441 
112441 
312441 
311441 
913441 
313441 
313441 
313441 
313441 
»13441 
»13441 
313441 
313441 
813441 
313441 
313441 
313441 
313441 

.00 
• 00 
• CO 
• CO 
.00 
• CO 
• CO 
• 00 
.00 
.00 

CO 
CO 
00 
00 
00 
CO 
00 
00 
00 
20 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
oc 
00 
00 
00 
00 
00 
00 
00 
00 
CO 
00 
cc 
00 
00 
00 
00 
00 
00 
00 
00 
ÛQ 
00 
00 
00 
00 
CO 
no 
00 
00 
00 
00 
00 
00 

54Ü0. 3.97000 

94,00 
86.00 
113.V 
97.00 
100 ... 
6» . 0 

390.u 
36C.0 
365.0 
»34.0 
3 0 C.Ö 
1*300. 
1350. 
1300. 
10CU. 
2 350. 
2600. 
1900. 
3200. 
3000. 
5100. 
4000. 
»600. 
97.yu 
90.00 
110.0 
79.-0 
140.0 
130.- 
190.û 
141.Û 
560.C 
540.0 
425.0 
560 .G 
540.- 
1700. 
1700. 
1000. 
1700. 
3 ICO. 
3400. 
2900. 
5100. 
51C0. 
5600. 
4700. 
1050. 
3150. 
110.0 
70.00 
93.00 
77.00 
90.00 
130.0 
130.0 
100.0: 
450C. 
5300. 
3950. 
4600. 
420.0 
405.0 

460.0 

.670000 

.300000 

.390000 

.200000 

.350000 

.130000 
1.40000 
.790000 
. 7000Ü0 
.650000 
.500000 
.760000 
1.03000 
•9Q0C00 
.590000 
.740000 
1.4000C 
.630000 
.620000 
1.3Ü0Q0 
1.29000 
1.70000 
1.03000 
.000000 
.460000 
1.30001. 
.180000 
.700000 
.320000 
1.50000 
.800000 
1.50000 
1.60000 
•450000 
1.05000 
1.40000 
1.32000 
1.80000 
1.85000 
2.30000 
1.60000 
2.C0000 
1.12000 
3.50000 
1.23000 
2.58000 
1.30000 
1.35000 
1.03000 
•860000 
.910000 
•540000 
.500000 
.270000 
•420000 
•440000 
•060000 
1.40000 
1.61000 
2.00000 
1.46000 
6.55000 
1.30000 
•770000 

971.60 
277.30 
277.30 
64.900 
54.600 
57.000 
49.900 
61.800 
41.200 
103,00 
71.300 
103.00 
130.60 
95.100 
220.30 
230.60 
174.30 
151.30 
265.40 
237.70 
225,00 
252.00 
255.10 
332.80 
263.10 
233.70 
178.30 
233.70 
235.10 
221.90 
217.90 
306.70 
309,00 
229.80 
375.60 
397.70 
396.20 
427.10 
300.40 
591.40 
214.70 
606.50 
540.90 
305.90 
558.20 
403.70 
509.20 
253.60 
595.20 
735.30 
660.70 
712.70 
427.10 
359.80 
418.80 
359.00 
388«30 
485.90 
471.60 
494.20 
501.70 
464.00 
562.00 
676.50 
396.20 
482.90 
492.70 

irrjfifM 

\ 
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ID 

0141 
0141 
"144 

o i 46 
0147 
01 í>4 
om 
015)6 
0163 
0164 
0161 
0176 
0177 
01 7Ö 
0173 
01 óü 
0181 
01B5 
018fc 
0195 
0418 
0419 
04 31 
0438 
C44Í 
0449 
CASO 
0411 
0411 

0416 
0464 
0471 
0474 
0479 
0480 
048* 
0486 
0489 
0491 
Ü494 
0100 
0101 
0102 
0103 
0107 
0111 
0115 
0116 
0117 
0116 
0519 
9520 
052 1 
0522 
0523 
0124 
0521 
9521 
0526 
0527 
9526 
0529 
0530 
0531 
0532 
0533 
C134 
Y531 
0136 
0637 
0138 
0139 
0140 
0141 
0142 
014 3 
0144 
0141 
0146 
0147 
0148 
0149 
011C 
0111 
0112 
0113 
0114 
0111 
0116 
0117 
0110 
0559 
0160 
0561 
0562 
0563 
0564 

CODi: 1 CODE 2 CMl TEPP «ÁTE , MODULUS ‘.TREMO 

4i no9i:i: 
4129090 
4 129090 
412909 3' 
4 12909ü 
4124090. 
5144090 
5149000 
1149041 
1149090' 
5149000 
E 149064 
1149000 
4149041 
5149090 
1149000 
1149041 
1149090 
1144090 
5149C5C 
113J090 
2 :-2 9090 
2329090 
2329090 
¿329090, 
2 32 ¿090: 
¿324090 
2329090 
2329090 
2329090 
2329090 
2329090 
2329090 
2329090 
2329090 
2329090 
¿329090 
2329090 
232909Ó 
2329090 
2339011 
2339011 
2339011 
2339011 
2339011 
2339011 
2339011 
33490CC 
33490(50 
3349090 
3349CC0 
3349090 
3349041 
3349049 
334909C 
3349045 
3349CC0 
3349090 
3 349090 
3349045 
3349000 
3349090 
3349045 
3 3490001 
3349090 
3349045 
3349000 
334,9090 
3349041 
3349000 
334909f: 
3349041 
3349000 
3349C9C 
3349041 
33490CC 
3349090 
3349041 
2349000 
3349090 
3349041 
3349090 
3349C9C 
3349090 
3349090 
3349090 
3349C0C 
334900C 
3349OC0 
3349000 
3349041 
3349041 
3349045 
3349045 
3349090 
3349090 
3349090 
3349000 

1 -4 '■>»;> 
3 ::1>182 
i.bi'82 
3vJoC67 

6v8? 
7M2 
0602 
'.'6 32 

1■0602 
t 1602 
t -0602 
1 t ,'2 
l - 1602 
; .-160 2 

3.'1 vil 
1 '160 j¡ 
i 060 2 
182 
l . 0X62 
1 004 2 
1"X42 
2.:0042 
* '042 
£ o: 04 2 
1 X'042 
lobo42 
i 004 2 
1-0042 
1-0082 
1 .'0082 
100092 
100092 
100082 
120072 
1000 72 
2.0072 
2.300 72 
IX-182 
2u0162 
100182 
100182 
100182 
100182 
1.0182 
1 C2M2 
i;c2S2 
1ÓD282 
1.1262 
101282 
1.1282 
1.0282 
2 C282 
200282 
1.0282 
2.0282 
100282 
1 .0262 
1 .0282 
1.0262 
200282 
109282 
1 '0262 
100282 
1.0282 
1 0282 
1.0282 
1.0282 
100282 
1-1282 
100262 
1CC282 
1.-Ü282 
1.0282 
100262 
100282 
100282 
UC2B2 
1.2282 
100282 
1C0422 
1^0422 
200422 
100422 
KC422 
100422 
K 0422 
100422 
2v0422 

1 .0422 
iv0422 
100422 
1 '0422 
100422 
l'>0422 
100422 

41 14,3 
82 14.3 
62 14.3 
82 14.3 
62 14,3 
62 14.3 
69 6.ce 
2v 6.01 
? 6.ce 
37 t.DC 
3 7 6.1'::: 
:»7 6,00 
6 3 6. 2 
5' 6.0(1 
5? 6.2Í! 
86 6.CíO: 
66 6.00' 
86 6.00' 
1 6.00 
* 6.00 
81 , 00 
i'1' v.co 
6 í 14.3 
'■ 6 14.3 
06 14,3 
OC- 14,3 
17 14,3 
17 14,3 
17 14.3 
67 14,3 
87 14,3 
77 14,3 
17 14.3 
17 14,3 
52 14,3 
92 14,3 
t? 14,3 
64 14,3 
64 14,3 
84 ’4,3 
56 10,0 
98 IC,0 
58 10,0 
56 10,0 
70 10,0 
7C 10,(1 
70 1C,O 
44 6,00 
44 6,00 
44 6,00 
44 6,00 
44 6,00 
44 6,00 
44 6,00 
44 6,00 
44 6,00 
44 6,00 
41 6,00 
41 6,00 
41 6,00 
41 6,00 
41 6,00 
41 6.00 
Ifc 14,3 
16 N.3 
16 14,3 
16 14,3 
64 14,3 
84 14,3 
84 14,3 
64 14,3 
84 14,3 
85 14,3 
81 14,3 
MI 14,3 
16 14,3 
U 14,3 
16 14,3 
16 14,3 
39 14,3 
39 14.3 
39 14.3 
90 4,00 
90 4,00 
62 4,00 
62 4,00 
62 4,00 
62 4,00 
90 4.00 
90 4.00 
9; 4,00 
91 4,ü0 
91 4,00 
91 4,00 
93 4,00 
93 4.00 
93 4,00 
30 4,00 

H6. JO: 
16-,0 
yu.ua 
14-,0 
160*0 
130,0 
170,0 
190.0’ 
17: , 
13::,0 
14 .0 
19’ .0 
27 . 
160.0 
280.0 
21...C 
? 30 . U í 
26 i.o 
1 4 s! , , 
16- .0 

120.0 
4 20.0 
330.0 
290.O; 
400 »C 
320,0 
1400. 
1600, 
1200. 
45.00 
49.00 
47.00 
45, uO 
1300. 
48.00- 
46, WO 
46.00 
1100. 
11-0. 
1100. 
4 7,00 
44 «OÙ 
11.00 
710.0 
890.a 
43,00 
48,00 
41,00 

47.010 
AltruD 
41,OÓ 
44,VO 
45,00 
4 4,00 
47, vO 
4 6 , C C' 
390.0 
380.0 
400,0- 
370,0 
3fcC.O 
4U Ó,i.. 
390.ü: 
4 7 , V O 
47, ua 
48,0 0 
46,00 
46, Ci 
47,00 
44. CO 
44,00 
44,00 
44,0c 
46.00 
42,00 
380.0 
400,0 
370,0 
4 G C . O 
440.C 
380.0 
360.0 
46.CO 
11.00 
48, V- 
48,CC* 
46,00 
33.00 
46,Ol) 
44,00 
44,00 
43,00 
44,00’ 
49,00 
410,0 
390,0 
120,0 
330.0 

2.11000 
2,50000 
2.10000 
2.10000 

1.80000 
3.30000 
2.0U0Ü0 
1.90000 
3.80000 
2.40000 
3.30000 
2.70000 
3.20000 
1.80000 
1.90000 
3.10000 
3.80000 

1.70000 
2.10CC0 
3.20000 
3.10C00 

1.30000 
1.10000 

138.00 
101.00 
74.000 
93.000 
97.000 
76.000 
87.500 
81*000 
106.00 
87,000 
13.500 
104,00 
33.500 
10.000 
92.000 
71,000 
97.000 
116.00 
92.000 
147,00 
306.00 
72.100 
91.300 
11.000 
3Ü.800 
44.000 
41.90(0 
44.200 
41.900 
47.800 
64.900 
98.900 
111.30 
100.10 
120.60 
60.300 

nu.uc 

106.00 

40000 
30000 
10000 
20000 
90000 
70000 
10000 
20000 
20000 
10000 
90000 
80000 
10000 
70000 
30000 
90000 
70000 
60000 
70000 
90000 
80000 
90000 
90000 
60000 
80000 
20000 
20000 
10000 
20000 
20000 
30000 

980000 
20000 
30000 
10000 
80000 
OÛOOO 
30000 

ICO 
6UQ 

900 
900 
700 ■ 
000 
000 
800 
900 
100 
000 
000 

000 
000 
000 
000 
ooo 
000 
ooo 
ooo 
ooo 
ooo 
ooo 
400 
ooo 
000 
ooo 
ooo 
ooo 
000 
ooo 
ooo 
300 
ooo 
ooo 

107,70 
ooo 
ooo 
ooo 
000 
ooo 
000 
ooo 
ooo 
ooo 
ÖÜO 
ooa 

113.00 
ooo 
ooo 
ooo 
ooo 
200 
ooo 
ooo 
ooo 
ooo 
ooo 
ooo 
000 

1D 

0461, 
0566 
0567 
CI56b 
0569 
0617 
061 fi 
0619 
0621 
062 3 
0621 
0627 
0635 
0638 
Ü64l 
064«. 
0646 
0648 
0649 
0669 
0692 
0694 
0699 
0706 
0707 
0706 
0709 
0714 
0720 
0723 
0725 
0727 
0727 
0729 
0733 
0734 
0731 
0736 
0718 
0719 
0761 
0860 
0914 
0914 
0915 
0916 
0917 
0918 
0919 
0919 
0919 
0919 
0920 
C920 
0921 
0922 
0922 
0922 
092 3 
0923 
C921 
0923 
0923 
0924 
0924 
0925 
0926 
0927 
0928 
0929 
0930 
0931 
0932 
0933 
0934 
0935 
0936 
0937 
0938 
0939 
C940 
0941 
0942 
0943 
0944 
09-.5 
0946 
0947 
0948 
0949 
0950 
0911 
0912 
0913 
0954 
0915 
0916 
0917 
0958 
0919 

CODE 1 CODE 2 CHI TEMP RATE MODULUS STRENG 

.3349C0C 

.3349000 

.3349041 

.3349041 

.3349041 

,3329090 
.3329090 
.3329090 
• 3329090 
,3 329 090 
.3329090 
.3329090 
.3329090 
,3329090 
.3329090 
.3329090 
.3329090 
.3329090 
.3329090 
.3319011 
.3319011 
,3319011 
.3319011 
.3319011 
.3319011 
.3319011 
.3319011 
.3319011 
.3319011 
.3319011 
.3319011 
.3319011 
.3319011 
.3319011 
.332909C 
.3329090 
• 3 3290 90; 
.3329090 
.3319011 
•4319011 
.43190«! 
.5349000 
.1349090 
.5349090 
•53490CC 
.5349000 
.5349000 
.5349090 
.5349045 
.53490¼¾ 
.5349045 
.5349045 
.5349000 
.5349000 
•5349000 
.5349045 
.5349045 
•5349045 
.5349061 
•5349045 
,5349045 
.5349041 
.5349041 
.5319011 
.5319011 
.5319011 
.5319011 
.5319011 
.5319011 
.5319011 
.5319011 
.5319011 
.5319011 
.5319011 
.5319011 
.5319011 
.5319011 
.5319011 
.5319011 
.5319011 
.5319011 
.5329090 
.5329090 
.5329090 
.5329090 
,5329090 
•5329090 
.5329090 
•5329090 
,5329090 
.5329090 
.8449090 
•844909C 
.6449090 
,6449090 
.6449090 
.6449090 
,6449090 
•6449000 
.6449000 

100422 
100422 
U 04 22 
100422 
1 04 22 
1:.0042 
|i 042 
1' DG42 
10 0 C 4 2 
1 -0042 
3:.0042 
1. 0U42 
l'.'0U4? 
2 ¿-Ou 42 
100042 
1.0042 
200U42 
1 Ou 4 2 
r 1042 
X 2 042 
U'pi'42 
Ivi) )42 
3- OU42 
110042 
100042 
100042 
3U0C42 
300042 
luOG42 
100U42 
1 OU 42 
100042 
100042 
100042 
IU0Q22 
1-ou 22 
1 «-OU 2 2 
lui 022 
102042 
1 u 0 J 4 2 
10 4L42 
122582 
232632 
132632 
133632 
133632 
U* 36 32 
13 36 32 
233532 
234532 
234532 
134532 
234632 
134632 
134632 
235432 
235402 
135432 
235432 
236432 
237432 
237432 
¿37432 
347082 
246082 
146082 
349082 
149082 
149082 
lieu82 
150082 
150082 
151002 
151G82 
1 5108? 
151U82 
153082 
153082 
154Ü82 
155082 
155082 
155022 
156022 
150022 
157022 
157022 
317022 
158022 
158022 
156022 
158022 
12616? 
126162 
127162 
131162 
131142 
13914? 
14Ü14? 
14H42 
144142 

4,00 530.0 
4.CO 320,0 
4.C0 32C.O 
4.00 310.0 
4,00 310.u 

0 430.0 
0 390.0 

4 00.0 
23 
23 
62 
62 
VI 
H 
33 
33 
33 
33 
33 
10 
10 
10 
la 
33 
33 
33 
33 
33 
33 
33 
33 
86 
33 
86 
64 
64 
64 
64 
25 
21 
25 

.700 

.700 
• 700 
.700 
.700 
.700: 
.700 
• 700 
.700 
, 7\îG 
.700: 
.700 
.700 
.700 
• 700; 
• 700 
• 700' 
• 7G0 
•700: 
• 70 U 
• 700 
• 7uO 
:.JÛO 
• 3uO 
• 3001 
• 300 
• 3Ú0 
• 300 
• 300 
. 300 
• 300 
• 300 
• 300 
• 30 0 
• 300 
• 300 
.300 
.300 
• 300 
.:300 
.300 

.300 
• 30v 
• 300 
.300 
.300 
• 300 
.300 
• 300 
.3 MO: 
• 2uO 
• 2üC 
• 200 
.200 
.230 
.230 
.230 
.230 
.230 

0 410.0 
0 440.0 

150.0 
140.0 
130.0 
140.0 
6 5, OU 
67.00 
66.00' 
07.00 

7 66.00 
3 26.CO 
3 40,00 
3 40,oO 
3 43,00 
3 41.00 
3 44.00 
3 210.Ü 
3 180.0 
3 230,0 
3 7,60U 
3 12.00 
3 10.00 i 
3 14.00 ' 
3 270,0 : 
3 280.0:. 
3 330.0 
3 310.0 
3 280.C 
3 310.0 

2.00000 
1.70000 
1.20000 
1.50000 
1.40000 
5.70000 
7.50000 
3.80000 
3.50000 
4.7Ö0CC 
6.70000 
6.80000 

4.10000 
5.10000 
6,60000 
2.80000 
5.40(100 
4.00000 
4.1C00C 

•300000 

77.CO 
69.00 
57.00 

OC 38.ÛO 
CO 42.uo 

15.00 
CC 42.CO: 
OC 80.00 
00 42.CÜ 
OU 50.CO 
00 42.V0 
00 43.C0 
00 180.0 
00 20C.W 
OO 42.00 
00 43«00 
OÛ 50.00 
00 40,CO 
00 '28.CO 
OC 31.¿0 
00 34,00 
00 190.0 
00 20C.V 
00 220.C 
00 200.0 
OC 56.es 
00 56.CS 
OÛ 98.OS 
CO 46,UC 
00 120.0 
00 120.0 
00 41.OC 
00 220.0 
00 200.0 
00 370.ö 
00 21C.S 
00 49w.s 
00 360,0 
00 390.V 
OD 383.C 
00 390.V 
00 290.0 
00 420.0 
00 48,UC 
00 52.00 
00 10,00 
00 130.V 
00 233.: 
00 23'J.C 
00 130 ¿'S 
Oû 6UC,. 
00 463.0 
00 Z4C.C 

270.0 
160,: 
210.0 
10,30 
30.us 
?7.UC 
36.UC; 
34 .UC 
30.U0 

10.0 
10.0 
10.0 
1C.0 
10.0 
10.0 
10. ó 
10.0 
10.0 

3.10000 
6.90000 
5.00000 
5.60000 
5.80000 
4.70000 

2.20000 
2.20000 
5.70000 
6.0UCOO 

2.10000 
.710000 
.710000 
1.80000 
2.20000 
2.50000 
1.90000 
4.00000 
3.40000 
4.0Û000 

3.9CCCO 

2.5ÛCCC 
4.60000 
4.200C0 

1.7ÜOOC 

3.70000 

3.60000 
3.9UCÜC 
1.60000 
3.20000 
3.10000 

4.00CÇÛ 
3.900CC 
3.30000 
3.80000 
4.30CC0 
3.6CCOO 

4.40000 
11.ou00 
1?-JCÙO 
1.30000 
2.70000 

42.000 
67,030 
33.100 
45.000 
62.000 
117.40 
146,00 
99.400 
111.30 
134.00 
136.30 
127.00 
132.00 
ÎO.OÜÜ 
149.00 
126.00 
80.000 
134.00 
in.oo 
78.000 
9 J.830 
93.800 
83.830 
99.000 
93.800 
125.60 
110.50 
127.30 
124.20 
181.50 
144.50 
97.000 
130.50 
126,80 
131.20 
159.40 
101.00 
101.50 
127.00 
68.000 
97.000 
50.400 
61.000 
82.000 
75.00C 
64.000 
54,000 
92.300 
60.000 
60.000 
77.400 
69.000 
57.000 
63*000 
109,00 
51.000 
1Û.OOC) 
42.000 
31.000 
43.ODD 
11.COO 
68.000 
64,000 
114.00 
127:.00 
236.00 
120.00 
151.00 
IC7.C0 
93.033 
77.000 
117.00 
157.00 
70.000 
62000 
102.CC 
79.000 
79.000 
101.OC 
64.00C 
86,000 
79.000 
74.000 
60.000 
33.500 
1C1,03 
107.00 
104.00 
94.000 
87,000 
94.000 
163.CC 
130.10 
103.20 
103.20 
97.000 
113.00 
101.20 
81.300 
100.60 

IMIlFV-IHXMmMmiH-tHIU» 
- M-i-iiri ni..11 _ . --fr *r _ 

'. 



iwiiHilliiHl^ilWHIHnwwii"!*»5«'"1^"'’" 
41-::- 

!l!l|i!i|ii»i<t« 

168 

11> v DOt: t lout, ?. cm TfcMP> HAtt MOÜCaOí) STRENt# 

11*61.0-: 
1)l'>63l.O 
OifcA.O 
096*i.n 
0966.0. 
ti >67.0 
09f6.0 
D9ÏÎ.C 
rnn.u 
C 'Í Í6.CI 
C977.0 
0979.0 
0960.0 
0964.0 
0006.0 
0967.0 
0990.0 

:-0992:.0 
0996.0 
0996.0 
099».D 
1091.0 
1002.0 
1007.0 
1009.0 

: in I'M’ 

um.i: 
iom.1 
1011-.ï , 
1017.0 . 
1019.0 . 
i :.21.0 
1021.1 
1((23.0 : 
102 3.1 
1026.0 
1D26.1 
1026.2 
1021.0 
1021.1 
:0-21.2 
i :.26.0 
1026.1 
um.c 
!->'> .1 
1036.C 
1036.1 
1160.0 
1060.1 
1040.2 
1060.3 
1062.0 
1062.1 
1062.2 
1062.î 
1057.0 
1038.0 
1:359.0 
1061.0 
1061.1 
1062.0 
1062.1 
1061.0 
1071.0 
1076.0 
1078.0 
1082.0 
1169.0 
im.o 
1152.0 
11Í6.0 
1159.0 
l)58.0 
1159.01 
1162.0:, 
1161.0 
1166.0 
1165.0 
1166.0 
1169.0 
1176.0 
1178.0 
11B0.0 
1ÎB2.C 
11B3.0 
1108.0 
1192.C 
1196.0 
im.o 
1199.0 
1203.0 
1206.0 
1211.0 
1212.0 
1217.0 
1221.0 
1228.0 
1232.0 
12)7,0 

,6669000 
,4649000 
.8449000 
,8449090 
,8449690 
,8449090 
,6444090 
,6449090 
,1:449022 
, »44900 [(- 
,1()4499()1:1 
,8449000 
,8449000 « 
.8449090 • 
,8449090 . 
,8449090 • 
,8449090 . 
,846909(3 • 
,8449390 • 
,0449090 :« 
•8449000 « 
,8449030 . 
,8469000 . 
.8449000 . 
,8649090 . 
,8449090 . 
. ,.-49090 . 
,8449090 ! 
• 8449099 ! 
,»469090 ■ 
• 864 9000 
,84490((: 
, 866901)0 
,0449000 
,8449066 
,0449065 
.8449065 
,8449041. 
.0449046 
,8449049 
,8449049 
,3469049 
,3449049 
,8449069 
.6449000 
,8449091 
,8444090 
.8449090 
.0444090 
.8449090 
. 8449090 
.6449090 
,6449010 
,0449090 
,8449090 
.0449090 
,8449000 
.8449000 
.0449000 
,0449045 
,0449045 
.8449049 
,0449049 
.8449049 
,8449045 
.8449045 
.0449043 
.,»449045 
-,2619011 
.2619011 
..(6)9011 
.2619311 
.2619011 
.2619311 
.2519011 

,.26)9011 
.2699011 
*2639011 
.2639011 
.2639011 
.2639011 
.2639011 
.¿639011 
.2819CU 
« 2619011 
.26)9011 
.2919011 
.2519011 
.2519311 
.2519011 
.2519011 
c 2 519 01 1 
.2519011 
•2519011 
.2639011 
.2639011 
.2639011 
.2639011 
.26)9011 
.8449049 

.23(- 

.2)0 

• 2 )if 
.2)0 
.2)-:- 
.23V 
• 2 3 : 
,2 3-) 
,2 3.-: 
.2^ 
,2)- 

.2)3 
,2v 
.23-: 
.230 
,2 3V 
.2)0 
,2)m 

.149122 
. 147122 
. 147127 
. 147122 
♦248122 
• 19112? 
.15412? 
.15912? 
.197)92 
.19809? 
. 92 
, 160(1)9? 
.160C9? 
. 16 i (* 9 ? 
• IfclH? 
.161 '6? 
.182062 
.10206? 
• 162-62 
• 164062 
•1O406? 
.104Ü62 
• 16406? 
.16520? 
.165202 
.165202 
.16620? 
,)66202 
.26620 ? 

. 167202 

.166202 

.166202 

.267252 - 
,16726? - 
.267262 
. 16 B ? 5 2 
.268252 
.26825? 
.169262 
.26829? 
.268752 
• 169252 
.36925:2 
• 2 7:1262 
.36925? 
.170252 
.271262 
•l7225? 
.7 72152 
.372252 
.274262 
.17425? 
.273282 
.273292 
.374282 
.17578? 
.175782 
.176792 
.176292 
•276292 
.178282 
,2 78282 
•178202 
.176282 
.179)22 
.179)22 
. 160292 
. 160282 

1--2012 
1-3042 
1-3017 
Hi 3042 

110 70-72 
. 1:701? 
11 - 904? 
, 10-704? 
,1690 72 
,102042 
11*2042 
» 102072 
» 1-3072 
» 1-3072 
, 10 304? 
, 1-4114? 
,U4U72 
,1..4042 
, 11334? 
.113042 
• 1 1307? 
.moi? 
.116077 
.11401? 
.114017 
.11507? 
.10701? 
.10904? 
•104012 
.104072 
.105042 
.299152 

13.0v 
32. vu 
64,0.' 
06.00 

20.0- 
3).00 

. 5). 

.230. 

.2 36 

.230 

.210 
*211 
.210 
.210 
.210 
•no 
• 210 
.210- 
.210 
. 2 7t' 
.271, 

,270 
• ?7u 
. ? 70 
.?70 
• 270 
.270 
.2 70- 
.27;, 

: .270 
.27 
.270 
*270 
• 2 70 
.270: 
• 2 7u 

» ? 7 C 
,270 
.190 
• 190 
.190 
• 190 
.190 
.190 
.190 
.:190 
.190 
. 190 
.190 
• 19Ü 
• 14Q 
.140 
• 190 
• 190 
6.7, 
5.00' 
C.70 
5.00( 
4.85 
6.0-! 

6.60 
5.30 
4.8¾. 
5.30 
5.30 
4.80 
4.80 
4.80 
5.30 
5.30 
4,00 
5.30 
5.80 
5.80 
5.8-, 
5.8C 
6,66 
6,66 
6.0Ò 
5.80 
4.85 
4.85 
5 • ? 1 
2.46 
3.41 
.210 

10.0 
10.0 
10.0 
10.0 
ic.o 
10.0 
10,0 
10.0 
10.0 
10,0 
10.c 
10.0 
11.0 
10.0 
10.Ü 
lO.Ü 
10.0 

TO.O 
10.0 
10.0 
10.Û 
10.0 
10.0 
10.0 
10.c 

1Ö.0 
IC.O 
IC.O 
10,1 

10.c 
10.0 
IC.O 
10.0 
IC.O 
10.0 
10.0 
10.c 
1CI.C 
10.0 
10.0 
10.0 
10,0 
to.c 
IC.O 
10. c 
10.c 
1,00 
1.00 
1.00 
1.10 
1.00 
1.00 
wco 
l.CO 
1.00 
l.CC 
1.00 
1.00 
1.00 
1.00 
1.,00 
1.C0 
1.00 
1.00 
1.00 
1. CQ 
3.00 
3.00 
10.0 
10.c 
lO.C 
10.0 
10.0 
IC.O 
ic.o 
10.0 
lO.C 
10.0: 
lO.C 
10.0 
2. CO 
2.00 
2.0C 
2.0C 
2.00 
2.00 
2.00 
2.0C 
Í.00 
2.00 
1.00 
1.00 
1.00 
l.CC 
uco 
20.0 
20.0 
20.0 
21.0 
21.0 

2,90000: 

40 , -J* 

3,30000 
Ï,50C(JO 
2.00000 
r. moo 
?> jÖUCIÜ 
1,40000 

i)0,:¡ 
1)0.0 
140., 
15U.V 
16:).0 
9.500 
10.0m 
9,200 
5.. ...- 
9.)00 
9.3U0 
9.COO 

4.)0000 
3.70000 
4.8C00C 

4.3000,' 
2,00000 
1.60000 
2.80000 
11.0000 
1.80000 
4.4ÜUCÜ 
1.ÜOOOO 

150.0 
1)0.0 
10.00 
9,5»U 
9.9.0 
10.CO 
10.90 
l 4 . .0 
B.bwO 
9.V0C 
7.200 
7.400 
31.-C 
28.-, 
27.vO 
66. wC 
56.00 
61.90 
13'.-.-..' 
Ho.O 
14.1.0 
170.0 
6.000 
11.00 
60.00 
68.0C 
)1. UO 

7.80000 
10,0000 
5.40000 
8.000C0 
0.00000 

0.60000 
2.BCOOO 
4.80000 
4.2000C 

• i*70000 
.»70000 
3.00(1 CiC 
2.80000 
2.30COO 
I. CO«00 
3.30000 
4.50000 
6.10000 
4.00000 
7.40000 
9.60000 
II. 0000 
9.30000 
0.70000 
4.60000 
8.00000 

150:,0 
130.0 
15Û.0I 

5.60000 
6.50000 
9.10000 

6,600 
57,0^. 
120.0: 
7.ÜU- 

1.60000 
5.00000 
4.6CCOO 
.690000 

50.*0 1.10000 

110.0' 
6.5 CO 
12:.0 
B.bwC 
1? ,V. 
).700 
3.9VCÍ 
51,-0 
nc.c 
iúfl.C 
nc.c 
9.0 wC 
57.^:(:- 
e i .oc 
14.CC 
150.0 
75.CÛ 
66.00 
12.0(1) 
72.00 
13.00 
4.600 
5.100 
100.0 
27..00 
15.0C 
23.WQ 
26.00 

2.70000 
.870000 
6.70000 
1.50000 
6.10000 
2.500(10 
1.30000 
2,60000 
7.90000 
3.90000 
2.60000 
2.4,000 
2.)0000 
2.6:000 
1 .400((0 
1.4COOO 
3.40000 
2.70000 
1.30000 
1,80000 
1.400CC 
1.40000 
.020000 
3.50000 
1.40000 
1.50000 
1.60000 
3.30000 

79,CO 
20.00 
12.00 
16.00 

.830000 
,940000 

3.00000 

76.40 
15.0c 
130.0 

4.50000 
5.40000 

91.300 
0C.)00 
92.0CÛ 
106.10 
68.)00 
1Ü1.ÜÜ 
67.5C0 
100,21 
73.200 
59.)00 
64.)00 
7).600 
65* )00 
80.000 
77.000 
02.000 
79.ICO 
)7.600 
66.300 
92.9¾ C 
36.200 
34.600 
36.800 
92.700 
116.60 
7«.400 
95.510 
1Ü7.9Ü 
119,00 

109 . CO 
102.80 
130,70 
62.6*0 
102.20 
64.000 
69.9CC 
74.100 
48.600 
79.800 
71.OvO 
61.400 
92.000 
78.700 
61.500 
1)3.00 
160.wO' 
158.00 
119.00 
85.)00 
79.100 
III.00 
1)9,00 
128.CC 
95.7ÜC 
104.00 
139.00 
78.700 
lUò.wO 
102.00 
58.600 
68.000 
68.700 
95.CCO 
80*400 
52.600 
84.200 
67.200 
74.ÖC0 
4).000 
J4.0CO 
15.700 
74. 
51.6VÜ 
69.000 
71.200 
40.000 
43.2ÛC 
27.0ÖC 
22.9DC 
57.000 
40.800 
28*900 
49.OCO 
19.000 
41.900 
31.301 
52.900 
55.600 
97.000 
69.000 
45*800 
7.0000 
30.000 
16*IOC 
21*600 
80.000 
80*800 
76*000 
58.200 
87.000 

10 CODE 1 COOÍ! ? CHI Tf VP «Ate VOOOLOV MWES6 

1237.1 .8449045 
1238.0 .044904“ 
1238.1 .844904“ 
1253.0 .26)9011 
1259.0 .2639011 
1260.0 .2639011 

.2639011 

.2619011 

.2639011 

.26)901 1 

.26)901l 

.26)9011 

.26)9011 

.2639011 
. "63901 1 
.2639011 
.2639011 
.2633011 
.2639011 
.26)9011 
.2639011 
.2629090; 
•2629090 

1262.0 
1263,0 
1264,0 
128?.0 
1267.0 
1260.0 
1293.0 
1290,0 
no).: 
1303.1 
1303.2 
1 )10.0 
1 )15.0 
1122.C 
1323.0 
I -,46.0 
1447.0 
1 448,0 
1449,0 
1450.0 
1454.0 
1656.0 
14)6.0 
1457.0 
1458.0 
1465.0 
1470,0 
14Ö6.C 
1407.0 
1407.1 
U96.0 
1496 • 1 
1496.2 
1496.6 
15C0.C 
1500.1 
1500.2 
1500.6 
1527.0 
1527,1 

199152 
:249152 
:299152 
:1,8,.6, 

►14807? 
meo 7? 
»109(14? 
»10911? 
»109U2 
»10)012 
» 1.: 304? 

? • 40 
2.46 
1.41 
2,85 
2.05 

20.C 120,0 2.00000 97.300 
i» ’ 1 6.9*0 2,00000 67. 100 , 
1,00 4,:j4v 1.60000 27.000 
1.00 0.9vh1 1.90000 27.400 
1.00 27.400 
1.00 68.00 2*20000 36.400 

3.10000 32.2 
3.00000 20.500 

4).300 
1,80000 39.600 
2.60000 54.700 
2*40000; 5U.5CO 
1.40000 44.700 
1.50000 64.400 

1,10 69. 
l.OC 9.) 
1 • 0 c 

5.26 5,00 56. 
3.59 5.00 5•80w 

• H 3C4¿ 3.59 5.00 69.JM 
. Í-3C12 5.26 5.CO 5.DCs 
,104072 2.5LÍ 5.CC 5.-:-0( 
.204072 2.50 5.00 05.00 4,50000 66.600 
•2*4072 2.5C 5.00 60,00 4,80000 59.900 
.1050?? 2.5* 5.0C 72.wO J.OOCOO 65.2o0 
• HJ6C4? 3,v9 5.00 16.01 2.40000 67.300 
.14,42 2.59 5,00 87.00 2.400CO 52.200 
,101 12 2.67 5.CO 5.CCO 1,00000 53.100 
.1-5112 2.67 5.CO 62.00 50.200 
.12717? 3.65 10.0 21.- 5.7((000 65.000 
.12017? 3,85 tO.O 140.0 

12017? 3.00 Î0.0 190, 
12017? 3,85 10.0 .190. 
1 ?917? 3,85 IC.O 9)0. 
130,1? 4.94 20.0 59 '. 
DOC 12 4.94 21.0 02 2. 
132012 4.94 21.0 270.0 
13201? 4.94 21.0 650.0 
136012 4,94 21.0 Uu.O 
136c1 ? 4.94 21,0 120.0 
339(12 4.94 21.0 42:,.0 
10501? ).0O 21.C 26.00 
1-,6(: 1? 3.00 2 i, .0 700.0 

.3639011 .106012 3.00 ?1.0 660.0 

.3639011 .10701? 3.80 21.0 HOC. 
30701? 3.80 21.0 880.0 
108012 3.80 21.0 660.0 6.30000 137.00 
318012 3.00 21,0 800.0 8.6G000 115,00 
10/012 3.00 21.0 720.0 5,400.0 110.00 
108012 3.60 21.0 690.0 5.40000 117.00 
3C8CI12 3.8(1 21.0 730.0 7.70000 137.00 
119C12 3.00 21,0 760.0 7.10000 153.00 

2.0? 21.C 610.0 5.50000 104.00 
2,63 21.0 690,0 6,90000 129.60 

Í528ÍÕ .2629090 .156172 2.68 21,0 670.u 7.00000 127.00 
1628.1 .2629090 .156172 2.68 21.0 7U0.0 9.5COOO 133.00 
1928.3 .2629090 .168172 2,68 21.C 910.C 9.90000 135.80 
1929,0 .26*9090 .160262 1.95 21.0 730.0 7.30000 72.500 

160262 1,9-, 21.0 700.C 4.20000 124,10 

►2629090 
►2629C90 
»2629090 
.2 639011 
.2 639011 
»263901 I 
.2639011 
»2639011 
.2639011 
.2639011 
.)6)9011 
,3639011 

.3639011 

.3639011 

.)639011 

.)639011 

.3639011 

.3639011 

.3639011 

.36)9011 
3639011 

5,7'COOO 67.000 
0,40000 106.00 
7.60000 126.60 
6.70000 134,00 
7.10000 122.00 
4.80000 103,00 
6.00000 127.00 
0.20000 105.00 
7.10000 117.00 
07.2000 101.00 
0,20000 117,00 
6,90000 96.000 
i.r-sOO 111.00 
4.60000 117.00 
7.80000 1 17.00 

,30000 141.00 

120172 
120172 

1529.1 
1529.3 
15)4.0 
1554.1 
1554.4 
1572.0 
1572.1 
1572.4 
1593.0 
159).1 
1593.3 
1624.0 
1625.0 
1626.0 
1627.1 
1684.0 
1698.0 
1700.0 
1701.0 
1702.0 
1703.0 
1704.0 
1705.0 
1714.0 
1715.0 
1716.0 
1717.0 

1(629090 
.2629090 
.3659011 
.3639011 
.3639011 
.3639011 
.3639011 
•3639011 
.36)9011 
.36)9011 
.3639011 
.3639011 
.36)9011 
.2629090 
.2629090 

364C09C 

.)62262 1.95 21.0 800.0 7,)0000 115.00 
13417? 2,4? 2,00 220.0 
13417? 2.46 2.00 64C.C 

.17717? 2.40 2.CO 98C.C 
, 135J4? 3.1J 2*00 680,* 
.235042 3,1:(( :2.00 56v.O 
.13904? 3.10 ?.0C 1300. 
,11701? 2,99 2.-,:0 6?0.-- 
.1)8012 7.9:9 2.00 1)03. 
.14001? 2.99 ?.0C 760.C 
.14001? 3.71 2.00 300.0 
. 140012 4.36 2.0C 6(10.0 
.17?17? 2.60 
.173172 2.23 
.109442 2.40 

.3640090 .111442 
3640090 
364-090 
3640090 
)640090 
364Ü090 
3641090 
36)9011 
36)9011 
36390l1 
363901) 

1719.0 .3639011 
1720,0 .3639011 

2.C1C 690.0 
2.CO 740.0 
2.CC 
2.:0 97C.C 
2.00 19 * w C 
2..:0 21.-V 
2.CC 1900. 
2.00 220V. 
?.10 730-41. 

2.40 2.00.. 160.0 
3.30 2.CO 11.-: 

101042 2.15 2.00:10.:-0 
101042 3.?7 2.CC- 11.21 
I -1042 4.7) 2.00 60C.C 
1*104? 1.7J 2.(V 13CV 

»21244? 
»11244? 
.11244? 
*31244? 
.13244? 
.11244? 
.10104? 

2.05 
2.6i 
2.6b 
3.19! 
2.7? 
?. 

63.600 
6,60000 80.000 
7.70000 77.800 
6.40000 98.)00 
7.10000 57.990 
5.60000 92.130 
4.30100 95*010 
6.90000 149.0C 
4.70000 61*000 
3.10000 65.0-:-7 
4,50000 94.000 
3.30000 04.0-)0 
5.80000 00.030 

237.00 
9.100C0 272.00 
2.10000 250.00 
4.93000 254,(10. 

; io.core 252,01: 
7.53000 256.® 
U.oocc :303,.11 
4.2CO0C ¿02.00 
4.40000 84.000 
1.43000 76,000 
2.1C00C 81.000 
3.3COOC 76.500 
6.90000 07.009 

•1*1042 2.60 2.CO 690.0 4,20000 75,000 
1721,0 .3639011 .1:2042 2,9( 2.00 61-,0 5.80000 lOT.vO 

1722.0 
1723.0 
’,724.0 
1725.0 
1727.0 
1762.0 
1763.0 
1782.0 
1783,0 
1785,0 
1787,0 
1802.0 
1818,0 
1820.0 

.)639011 .1(2042 2.25 2.CC ll.CO 1.5CCÛ0 84.CC 
,3639011 

3631011 
36)901) 
16)9011 
)649090 
)649090 
3649090 
)649090 
3649C90 

,)649090 
13649090 
3640090 
3649090 

.102042 2.70 2.CO 10.00 

.302042 1.45 13.0 10:00 
i2C?04? 1.10 10.: 670. 
,IQ?04? 2,4^ 10.0 130- 
,10144? 2.90 10.0 23VV 
, 1 , 144? ),47 lO.C 16C4 
. I «Q44? 2.9--( 10.0 13-:- 
.100442 2.78 
•13044? 3.15 
.100442 2.62 
,1-.144 2 3.:(1( 

1,800-00 84,400 
5.3COOO 9).0,.-0 
6.40000 9?* 30'' 
I. 6Ü0-H 12 3.01 
10.00(10 211. 
II. 0000 3C?.(::: 
H.70000 256.(:((( 
7.20000 33.5V0 

30000 0.)7.11 
8.60000 18 mo 
fc.HdCOC 296.01, 

1836.0 .3649090 
1837.0 .3649090 
1838.0 .3649090 
18)9.0 .3649090 
1840.0 .3649090 
1916.0 .3649090 

10.0 22. 
lO.C 27.0Ü 
5.,: nv. 
10,; 29i:.o 

102442 2,66 10.021.00 8.50000 19).50 
102442 2*89 5.00 210.1 6.71000 157,00 
1:-2452 2.46 5.0:0 190,-.( 5,5.0000 14).00 
1.244? 3,15 5,00 ?30•V 6,40000 169. 
30244? 3,<6 5*0:0 260.0 6.60000 04.69(: 
r.244? 1,n 5. 0 230.or 
10244? ),?h 5.00 1,600. 7.200C0 164..' 
1 )944 ? 2.46 5.--/-- : 5.80()00 144. 

" *■-* ..•"'*«*i«l*iMilli||iw^||||WllIIWWWti^ B»,4Ml •-‘«»«•WrU! 

.çiï'iû 

ir.jic - i Mi!ii . i: 

\ 



ID 

1918.0 
1<319.0 
1920.0 
1921.C 
19(,0.0 
1940.1 
1941.0 
1941.1 
1642.0 
1942.1 
1942.2 
1943.0 
1943.1 
1944.0 
1946.0 
1946.0 
1946.1 
1947*0 
1947.1 
1948.0 
1949.0 
1960.0 
1961.0 
1962.0 
1953.0 
1954.0 
1955.0 
1956.0 
1979.0 
1980.0 
1981,0 
1982.0 
1983.0 
1984.0 
1985.C 
1986.0 
1987.0 
2001.0 
2002.0 
2003.0 
2004.0 
2005.0 
2006.0 
2007.0 
2008.0 
2009.0 
2010.0 
2012.0 
2013.0 
2038.0 
•>039.0 
2040.0 
2041.C 
2042,0 
2043.0 
2044,0 
2054.0 
2065.0 
2056.0 
2057.0 
2058.0 
2059.0 
2069.0 
2070.0 
2071,0 
2072.0 
2073.0 
2074,0 
2081.0 
2082.0 
2064.0 
2085.0 
2109.0 
2110.0 
2111.0 
2112.0 
2113.0 
2114.0 
2115.0 
2139.0 
2140.0 
2141.< 
2142.0 
2143.0 
2144,0 
2145.0 
2146.0 
2167.0 
2168.0 
7169.0 
2170.0 
2171.0 
2172.0 
2173.0 
2174.0 
2176.0 
2196.0 
2197.0 
2198.0 
2199.0 

i 

169 

-'or" 1 CODE ? Col TÍ.MP RATE MODULUS! SIKEHG 

64 »090 « 

64^090 ■ 
649090 . 
649090 ■ 
64C090 - 
64CC90 - 
640Ó90 ■ 
64ÚC90 . 
640090 , 
640090 . 
640090 
640090 
64DP90 
640090 
640090 
640090 
640090 
640090 
640090 
649000 
649000 
649000 
649000 
1140000 
649000 
649000 
649000 
649000 
649000 
649000 
649000 
649000 

3649000 
3649000 
3649000 
)649000 
36490C0 
649090 

3649090 
3649090 
3649090 
3649C90 
3649090 
3649090 
3649090 
3649090 
3649C45 
3649045 
3649045 
1649045 
3649045 
3649045 
3649045 
3649045 
3649045 
3649045 
3649090 
3649090 
3649090 
3649090 
3649090 
3649090 
3649000 
3649000 
3649000 
3649000 
3649000 
3649000 
3649045 
3649045 
3649045 
3649045 
3639011 
3639011 
3639011 
3639011 
3639011 
3639011 
3639011 
3639011 
3639011 
3639011 
3639011 
3639011 
3639011 
36*9011 
36 39Cl 1 
3639011 
3639011 
3639011 
3639011 
3639011 
3639011 
3639011 
3639011 
3639011 
3639011 
3639011 
3639011 
3639011 

1-944? 3.16 5.CO 24.0c 8.90000 169.30 
1944? 2.36 5.00 1300. 9.3Ü0Ü0 207.50 
\ ::9442 7.10 5,00 980.1/ 10.0000 219.60 
7.944? 2,:76 5.:0 1300. 7.20000 213.50 
31244? ?.8D 6.00 n.U 5.10(100 199,70 
11244? 2.99 
21244? 2.6U 
11344? 2,eu 
21)442 2.91 
31)442 2.91 
11444? 2.91 
11 ?44? 2.92 
2 3 344? ? « 9? 6,00 
31)44? 2.9? 6.00 
113442 2.96 
213442 2.96 
11444? 2.96 

4.00 
6.00 
6.CO 41.0s 
5.00 
5.00 30.0c 
5.00 
5.00 lb..: 

1 re 
6.00 1 D" 
5.0C 
5.00 120 

313442 
31444? 
! 1444? 
11544? 

2.95 
2.96 

5.00 180C. 
*00 170 

235.00 
208.60 

20.ÜCUIC 26 . ' 
118.70 

14.0000 214,00 
202.90 

5.0COOO 246.50 
4.30000 25:0.00 
0.90000 256.50 
1M.0000 252.80 

228.20 
12.0000 296.60 
9.50000 239.UO 

.30000 254,00 
5.00 ?6.Cl 6.80000 131.30 

3.15 5.00 2).Cl- 
115442 2.56 5.00 ?1.C0 
1 1644? 3.2v. 5.00 100C• 
1 16442 3.V 3 5.00 1 30-. 
11644? 2.83 5.00 1600. 
1 1644? 3.-10 5.00 190.0 
11644? 3.16 5.00 190.0 
116442 2.56 6.00 170.0 

6,50000 109,-)0 
6.60000 117,30 
9.30000 141,40 
9.40000 169.30 
13.OC0C 123.60 
10.OCOO 141.70 
10.0000 129.20 
9.10000 124.30 

.1111442 7.56 2.00 35.00 6.3C0CC 70.9:10 
6.70000 05.5)0 
6.00000 106.30 

2.0(1 060,: 19.0COO 104.80 
2.00 640.0 2.40C00 96.400 

. 8.70000 104,6C 
: 11,9000 109.30 
3 12.0000 100.60 
> 6.90:00 139.CO 
. 4.ICOCO 53.300 
. 8.COCOC 136.50 
. 11.0000 136.50 

180.50 
5.60000 95.000 
4.5000C 145.CO 

2.00 17.Ow 3.6C00C 117,50 
2.00 94.:,.0 1 13.10 
2.DC. lie. 5.70000 69.000 
2«wD 96:.4 4.100ÜC 127.50 
2.DC ll'H.. 5.10000 144.60 
2.00 1 10-. 5,40000 85.5;*0 
2.00 15.wj 1.90000 74.800 

.11644? ?.2l ¡2.00 42.0:) 

.11644? 2.95 2.00 20 

.11944? ).? 

.11944? 3.S 

.11944? 3.45 2.CC 820 

.119442 3.16 ?.C0 16, 

. 11944? 3.36 2.DO 1410 

.11944? 7,41 ?,CC 160.3 

.11944? 2.60 ?.00 330., 

.11944? 2.60 ?.00 l?UU. 

. 11944? ?,86 ?.CC 1200.: 

.11944? 2.80 2,00 33.00 

.119442 2.80 ?.0C 29.00 
•12044? 2.00 2.00 20.uO 
•12C44? 2.65 
.12-442 ?.90 
•220442 2.50 
.32044? 2.01 
.32044? 2,7ii 
.12044? 3.1B 
•12144? 2.60 
•42144? 2.35 2,00 15.DO 2.31000 74.600 
.42144? 2.81 2.00 15.lc ,950000 71.ODD 
.32144? 3.1 1 2.00 990.'! 5.20000 127.CC 
.121442 2.80 2.00 nOl. 4.30000 120.00 
.12144? 2.90 2.00 1206. 5.10C00 145.00 
.12144? 3,10 2,00 1200. 4.40000 145.2C 
. 122442 2.80 21.C 47.00 7.5COOC 186.30 
• 1224/.? 2,83 21.0 41.00 6.5C000 198.30 
.12244? 2.15 21.C 61.00 9.10000 157.30 
.122442 2.80 21.0 2000. 17.0000 151.60 
.122442 2.70 21.0 2600. 17.DCC0 152.8C 
.122442 ?.70 21.0 340U. 10.2000 175.00 
.122442 2.80 21.0 22.00 8.50000 148.00 
.122442 ?,HO 21.0 22.¿0 2.80000 144.60 
.12244? 2.60 21.0 23.CO 6.30COC 126.3C 
.122442 2.00 21.0 1300. 15.0000 197,00 
.12244? 3.35 21.0 15C;. 9.1CC00 130.30 
.122442 2.0V 21.0 12-0. 9.30000 147*00 
.32244? 2.32 21.0 17.06 3.20000 102.70 
. 122442 2.70 21.0 26.-0 3.70000 100,-)0 
.12244? 2,70 21.0 20--. 7.00C0C 106.00 
.122442 2.7C 21.0 280^. 9.40000 144,00 
•111012 4.15 10.0 14.-0 5.1COOC 110,30 
.101C 12 4.26 10.0 18.0- 4.2CC00 98.500 
.101012 3.85 10.0 17,00 3.7CC0C 97.200 
.10101? 3.98 10.0 94C,. 4.80000 123*60 
.111012 3*79 10.0 67C.Û 7.7COOO 138.00 
.10101? 3.76 10.0 79:.0 6.00000 119,20 
• ICICI? 3.6:) 10.0 140.0 5.50000 117,80 
.1-2142 3.01 10.Ü 15.CO 1.80000 91000 
. 1 c?04? 3.21 10.0 15.-(, 2.6000( 104,70 
•112C42 2.9c 10.0 13.UC 2.2000C 9O.C0C 
.10204? 2.60 10.0 950,- 6.80000 138.00 
.10204? 2.67 10.0 810.Ö 6.10000 121.50 
.19204? 10,0 80C.C 8.30000 128.00 
•10204? 3.00 1C.0 150,0 4.0OCOC 108.30 
.1-204? 3.00 10.0 150.0 5.600C0 124,80 
• 1C 304? 3,00 5.00 13.0C 93.500 
.10042 3.00 5.00 14.00 94.300 
>103042 3.00 5.CO 13.00 6.40000 92.000 
. 1-3042 3.0C-; 5.00 800.0 95.COO 
.10304? 3.CO 5.00 810.0 8.00000 148,70 
.1-304? 3,Cl 5.CO 760.0 8.90000 120.30 
.10304? 3.00 5.00 133.0 6.30000 91.200 
.10304? 3.00 5,00 910.0 4.80000 77.6UC 
.10304? 3.00 6.00 630.0 5.10000 104,80 
•104012 3.36 5.00 13.10 2.00000 91.200 
•104012 3.88 5.00 U.CO 2.90000 79.5CC 
• 1 «'4012 3.71 5.00 15.-0 1 .90000 76.8Ü0 
• 1V.4Ü12 3.55 5.00 760.0 6.30000 104.80 

ID 

2200.0 . 
2201.0 . 
2202.0 , 
2203.0 . 
2204.0 , 
2205.0 i 

2205.1 * 
7206.0 . 
2233.0 , 
22)4.0 , 
2235.0 , 
2236.0 . 
22)7.0 , 
2238.C , 
2238.1 , 
2239.0 , 
2240.0 , 
2241.0 , 
2242.0 , 
2243.0 
2264,0 
2265.0 
2266.0 
2267.0 
2268.0 
2269.0 
2270.0 
2271.0 
2272.0 
2273.0 
2274.0 
2275.0 
2298.0 
2299.0 
2300.0 
2301.C 
2302.0 
2303.0 
2304.0 
2305.0 
2306.0 
2307.0 
2308.0 
2309.0 
2330,0 
2331.0 
7332.0 
2333.0 
2334.0 
2335.0 
23)6.C 
2337.0 
2338.0 
2339.0 
2340.0 
2362.0 
2363.0 
2364.9 
2365.0 
2366.0 
2367.0 
2368,0 
2369.0 
2370.0 
2371.0 
2372.0 
2373.0 
2395.0 
2396.0 
2197.0 
2198.0 
2199.0 
2400.0 
2401.0 
2402.0 
2403.0 
2404,0 

CODE 1 CODE 2 CMC TEMP RATE MODULUS STRENG 

3639011 . 
3639011 * 
3639011 ( 
3639011 . 
3639011 . 
3649045 , 
3649045 , 
3649045 . 
3619011 ■ 
3639011 . 
3639011 ! 
3639011 , 
3639PM , 
363901« , 
36)9011 
3639011 
3639011 , 
3639011 
3639011 
3639011 
36)9011 

,3639011 
3619011 

,3619011 
,361903l 
,3619011 
,3639011 
,3619011 
,3639011 
,3639011 
,363901 1 
,3619011 
,3639011 
,3639011 
.363901 1 
.3639011 
.3639011 
,363901 1 
,3639011 
,3639011 
,3639011 
,3639011 
,3639011 
,3639011 
.3639011 
.36)9011 
.3619011 
.3639011 
.3639011 
.36)9011 
•3639111 
.3619011 
.3639011 
.3639011 
.3639011 
.3639011 
.3639011 
.3639011 
.3639011 
•*639011 
.3639011 
.3639011 
.3639011 
.3639011 
.3639011 
.3639011 
.3639011 
.3619011 
.3619011 
.3639011 
.3619011 
•3639011 
.3639011 
.3639011 
.3639031 
.3639011 
,)639011 

2405.0 .3639011 

5.00 
5.00 1000. 
5.00 
5.00 

109,00 
97.000 
104,80 
93.100 

O 1.7C00C 97.010 
C 4.10000 73.200 

2.00 14.CO 3.20000 68.510 
8.80000 14).60 

65.000 
10504? 3.4] 2.00 16.00 1.40000 64.100 

2.0G 13.00 

114012 3.56 
i:401? 3.55 
1(4012 3.47 
10401? 3.85 
10401 ? 3.60 5.00 12 
32044? 2.69 5,00 16 
42044? 2.69 
120442 3.61 5.00 1211. 
1-6042 3.19 2,00 15.10 

10504? 2.90 
1 504? 3,19 ?,00 7K. 
10604? 3.09 2.00 
305042 3.Id 
1 7062 3.10 
1 ,¿604? 2.92 2.0,0 110.0 
1J5-4? 2,98 2.00 1)0.0 

?.40000 86.400 
It.0000 79.2C0 

86.400 
2.CO 720.0.9.80000 59.800 
2.0C 7,)(:.0 12.0000 86.1Ü0 

5.90000 77.400 
06.400 

105142 2.90 2.00 120.0 7.3000C 91.000 
10 5-:42 2,92 2.00 lu.OC 77.400 
1.604? 2,07 2.00 met 3.60000 81.000 
t-:701? 1.66 2.00 men 2.10000 70.500 
107012 3.40 2.CC* 11.VÜ 1.50000 50.700 

51.500 
2.50000 77.400 
7.70000 97.900 

92.700 
5.30000 105.10 
7.00000 98.7JÖ 

97.910 
2.30000 83.600 
2.80000 87.500 

67.500 
6.40000 97.000 
5.10000 94.300 
4.80000 98.700 
4.30000 129.90 

113.40 
7.80000 110.20 

112.90 
123.90 
160.60 

IC701? 1.66 2.00 12.10 
IU7012 3.71 2.00 1).-( 
10701? 1.7U 2.00 41 «.)0 
1 ::7(12 3.11 2.00 410.0 
10 701? 3•? 1 2.0C 47?,0 
1-7.,12 3• 7>J 2.00 4 31.1 
1-7,„1? 3.49 2,00 
luTUl? 3.56 2.00 m.O 
1.,7(:12 3.16 2.00 nc.u 
1C7:1 ? 3.43 2.00 

2.90 21.0 18.00 
1.19 21.0 19.CO 

1C901? 2.00 21.0 19.00 
1CSC1? 2.72 21.0 17¿00 

2,10 21.0 980.0 
2.39 21.0 
2.21 21.0 
2.86 21.0 
2.2D 21.0 

10901 ? 
109012 

.1(90? 

.10901? 

.1090? 

.1090? 
10902 

1100. 

.10901? 2.7? 21.0 160.0 6.70000 102.50 
•10901? 3.17 21.0 160.0 10.0000 111.30 
•10901? 3.10 21.0 121.0 5.50000 91,700 
•110042 2.36 1H.9 17.00 1.40000 90,800 
.11004? ?.70 18.9 105.20 
.11004? 2.68 10.9 93.000 
.11004? 2.40 18.9 15.DO 1.40000 102.60 
.11104? 3,30 18.9 680.1' 8.30000 116.70 
.110 4? 2.69 18.9 123.00 
• lllC‘4? 2.65 10.9 130*50 
.11CU42 2.59 10,9 881.0 6.7000C 145.«0 
• IK042 2.30 18.9 160.0 6.70000 119.00 
.110042 2.66 18,9 120.1 3.20000 94,000 
.11004? 2.58 10.9 160.0 5.30000 129.10 
.10317? 2.39 21.0 14.(( 2.30000 90.300 
•10317? 2.12 21.0 12.Cl 2.00000 109.20 
• 1Ü317? 2.39 71 .0 12.10 1.20000 90.410 
.11)172 2.68 21.0 13.Cl 1.8C0CC 98.200 
•1U3172 2.69 21.0 030.u 
.11317? 2.40 21.0 970,1 
•10317? 2.25 21.G ICCw. 

836.0 
130*0: 

.10317? 2.40 ?1.0 

.101172 2.12 21*0 

.1017? 2.6:0 21.0 
,113172 2.48 21.C 
110:1172 2.47 21.0 

40000 84,500 
84.000 

7.50(-00 96.500 
6.50000 77.TOO 
6.70000 71.400 

92.300 
150.C 6.30(00 54.4(0 
140.C 4.60000 100.56 

,10417? ?.?1 5.CO 11.66 1.2CtOC 66*200 
.10417? 2.64 ‘».DO 9. 
.11417? ?.4Ü 5.0CI 9. 
.10417? ?• 18 5.00 ¡1C 
•1-417? 2.52 
*114172 2.31 

CDC 1 .410(0 75.0DC 
5vC 1.30000 78.610 
.-0 1.70000 66.900 

89.700 
90000 ee.oDo 

7.3COOC 81.000 
2.70000 93.000 

2406.0 
2440.0 
2441,0 
2442.0 
2441,0 

.3639011 
3639011 
3639011 
3639011 
3639011 

2444.0 .3639011 
2445.0 .3619011 

3639011 
3639011 
3639011 
3619011 
3639011 
3619011 
3639011 

3446.0 
2447,0 
2448.0 
2449.0 
2450.0 
2451.0 
2474.0 

00 
5.nCi 690.U 

.11417? 2.56 5.00 E9C.Ü 
• 10417? 2.79 6.CO 740.1:: 
.10417? 2.4? 5#CO 110.C 2.6C000 75.300 
.10417? 2.42 5.CO 110.0 2.5COOO 75*300 
.20417? 2.4? 5.CO 11C.0 4.61000 84.300 
•26417? 2.42 5.00 lOü.J 5.2Ü000 90.500 
.115042 2.77 21.0 16.(6 3.ZCCCC 92.066 
.115042 2.61 21.0 19,-6 3.30000 9C.0C0 
.115042 3.C8 21.0 21.w1. 4.0CCC0 93.300 
• 115C4? 2.46 21 .C 15.(1 3,70000 107.CIO 
•115C42 2.76 21.0 070.6 8.200C0 115.UO 
• 11514? 2.6( 71.C 76(.,) 0*00000 124,00 
.115042 2.39 21.0 96D.0 6.90000 124,GO 
•116142 2,7? 21.0 B7U.D 7.2CCOO 133.00 
•116042 2.50 21.0 160.1 6.00000 164.00 
. 116(-42 2.08 21.6 166.( t.OOOOC 113.60 
•11614? 2.65 21.0 136.( 4.60000 90.000 

150.0 

2475.0 .3619011 . 
9476.0 .3619011 . 
2477.0 .3619011 . 
2478.0 .3639011 . 
2479.0 .3639011 . 
2480.0 .3639011 . 
2481.0 .3639011 
2482.0 .3639011 

11504? 
31017? 
11017? 
110172 
11017? 
non? 
non? 
11C17? 
11117? 

2.61 21.0 
2.(1 10.0 
2.76 1C.C 
2.11 10.0 
2.90 1C.C 
2.10 10.0 
2.30 10.0 790*0 
2.49 10.0 010.0 
3.17 10.0 (IHUO 

6*10000 102.50 
9.5(1 1.3(000 82.000 
lU.v( 1.20000 76.ICO 
It.Jo 2.00000 69.700 

2.7COOO 87.500 
5.10000 138.00 
6.10000 81.7C0 
6.20000 109,10 
5.70000 97.3UO 

sou 
740.0 

110172 2.-/9 10.0 14U.U 9.20000 75.5D0 



¡immx 

i. - 

|«fï*i4l#P? 
aiaa».«»»im.... 
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10 COOfi 1 cm 
•¿ Cml TtWP MATE. MOÜUIUS li-TWENO 

¿VÍÜfc.Ú 
l*«0í.0 
Í^ÜÍfltO 
,‘*.0^.0 
¿'>!l.0.0, 
.^U.v 
■•".u.o 

;*!!•>♦ 0 
«.'•tilh.Cl 
?*)l T»C 

íh ' :>01 i U«J ? 
, UÍU 1' 

2,7 i llk.O »'•I' 
2,74, lü.O l*MJ' 

:h^'! •iüüí ?.-r: í:ss ïiï 
Í,}.‘í01 i 

, ¡s ¢, '.í 'il h.' 1 L • 
.Hiicn • 
.íhVíUI . 
, SftH'KM 1 ♦ 
, > b ün » 
, « 

1 « 
.ih'i'jon i 
,‘16^7011 

h,c •íóí'íon 
,0 .4,64^000 

ihki'ü 
¡i*i4, « i ,4^49000 
, ‘, i »41114 ' 

.-41-. 

1 * H* • . »4»:- ’ ■ 
¿i 1,4b.0 .4649Ü»:0 
^*7,0 :,4í>4’7000 
/«•hH, !i ,4fc4'liC^0 
2-s^,j.r .44-44. : 

70, C ,4b*. 7 D4». 

», 71 ,íV 

|¡||iiis 

un 
lili I? 
lili'/ 
mii/ 
mu? 
mi'.' 
.mi'/ 
,nn 'i- 
. u«i 'ï 
til 11V) 
.mt7í /.1-- 
.1111íf l'\! 
, i ; í.lsll 

.Vi»**»» / 

. i .-11,1./ 

, \ V ’i 4 4 2 
• lvt»44 

?.V| 
ï« 

2,M i’< 
2,7 7 2 i 
2.‘19. 2- 
2 »"'if í 
7,*b ¿'; 
2.47 2 

2 • b !' í 
2.92 í 

ao 

00 J 
.C 4.4- 

9 i'll Û 
; : • 
7 3.« 
t! 

2,vC iv1" 
ï.' / 
;, •;• 1 
2,00 1'-' 
2.00 ti.1v 
n.n 21. 

2 i.o 
.:+« 2i."' 

2.27 21:.0 
2.1 ti» n»c 
2.114 ?l.O 

1L'j44J 2t*- 21*‘ 
! .»>442 2.lb9 21.0 
1..^442 7.ti0 2 1 *'0 
i ‘>442 2♦ * • 21.0 

17 -¡ 7 4 4 2 2 . t* 7 21 • 0! 
•107442 2.4l 21*0 

19.'J 

S.OJÖOO 91.000 
4,6000V fcfc»200 
2,-OOOOCl 72*790 
.'í'UOC'OÜi 1> 7.0 O o 
.»7coc: 44.oi.i9 
1.10000 b^.OOO 
4.31)000 1*7.'OO 
>3,90(:Ç;o 47.9.: 
b.ígCvU bJ.OUC- 
4*7:0000 62.000 
4.1ÖCC0 7-;:.:i-:'- 
ji.rurvoo 67.2- c 
3.(9,000 ‘íft.o;: 

; 'i.^COOC 40.400 
.. 4.6C00C 77. 
; H.oooac 146 

96.000 
124 

m 

U- J» 
I**-.' 
P0.V 

t 7(¡i él 

129.VC 
114,60 
11« .^0 

K 

»4PI4 *1-- ‘ » i - - - - 
.4Í.49Ü46 ,u. 744? 2*4.. 21« 

11. u 
17.0- 

,4649046 

,4649046 
,464904" 
,4649046 
,46417046 
,4649044 

,4649095 
,4fc49090 
.464909C 
,4649090 

UIO1- 
100 

7472.0 .464^u*.5 
fill.a .«»un*' .>.■»*•*? >•*; *;,¡í :!, 

’ 1',Ü4Í .11,,1--/ *•»> { *, 
1(:71.4/ J.7,T ílv ’-1 
1((744/ /,Í1 /1 
11. 744/ Í.4J /1 

,1 744? /1 
,1,,144/ /.12 /!•? 
,14 144/ ?.ZS 21.0 
, 1 («44/ Î.4Ü /1.4 lí,— 
, -. 44 4/ Ü.J» /1.0 IV 
. 1 . «44? /.4*1 /1.0 

11(044/ /.1 5 /1 

/i.?;.o 
.4 76.(1 
? > 7 7 • 0 
,-478.1( 
/479.0 
/400.(1 
/481.0 
/802.0 
/801.0 
/854.0 
?805.O 

1/.1)(-0 
«./CÍ'OC ••>». ' 
7,90000 167.50 
Hi'.BíOC 182.10 
8.80CCC 126.40 
/,1uO.‘C 85.OvO 
/,4C(C0 88.0(0 
/.40000 12.6-0 
(,70(ÍC 94.1IJ0 
4.70(00 14! .--O 
6.80000 16-.70 
6.40(00 138.9.- 
e.OOO'JO 11C.60 

140,-., 5.20050 111.20 

UC 4.5g(0Ci, 144.10 
180.0 6.1(,-0(:: 111.60 
,6(,.( ,6,10000 m.-o 

/.60CC( /44.6C 
/.80000 149.8: /2 

œ ^ üi: 
li.Ci ^.flOCOO ‘.6b*2C 

t6ü7,a 
¿60S,0 

,4699090 
•466909U 

not» 
neo. 

• 1.644 2 2* 36 21*t 
, B44 2 2,3 3 21*0 
, i „1)467 2*-- 21 »t lítt 
.1(,8,..4/ /.18 /1.0 l#5.Ü 

U.ecoo 226.ee 
11,onao /04.30 

186.80 

l/.0c:c /56.70 
77.4130 

moto ‘.«.*90*0 -í«-« *}•;§ IS'ó.) ».OOC00 161.75 
/811.0 .4649(90 . «4-7 2.01 «•»: ” ,"4.6800 195.50 
?6,/.0 .4649(00 .146442 2.14 /1.0 /^4. 8.60000 2 13*60 
26».0 .*«»-»o«o.,Jom2 2.49 4»,« i/.ocno n*.50 
/614.0 .46-90(9 .1.-9442 2.71 »0.0 W«^ 1*7.30 
/616.0 .4644000 3.10944/ **•» »0.0 * *MCe 8/.300 
2616.0 .4649«- - 'J«- 2.5 9.0 » 128.20 

/317.( .mfOOOi.i-H« 2.7» »i;í. u.ocoo »3V.»0 

147.10 

/618.0 .464400«. W-4/ /.6 9 W.4 • 9.60000 166.80 
/619.0 .4641000 .»'444< 2.5. »> 10.0000 168.80 
/6/0.0 .46*90(0 . ‘-9442 /.* Ç ¡9.9,000 1 16.60 
/6/ 1.0 .*6,9000 .1.4442 2.7J »«.O ^.^20 »»60 
/6/2.0 .46»000 .»944/ 2.90 0.0 * ¡«..-coc 139.60 
2621.0 .4649000 • «442 2.72 0« 116.30 

-.6.: -.0 .<-649030 .»«‘‘i »•"* lo.o 4-..-., 178.80 
/6/5.0 .,.649000 . 1-944, 2.9» t .0 1 ,.,3000 166.90 
/614.; .4649090 . 2*42 2*66 »<- 2 . lfc:¡l8o 

.46*9040 . 11-744( 2.9. ».O »_cd 7t7[iMC l6c,.e0 

148.90 

Í¡:iSi:¡iiiÍil!SIE5 
267S.O 
/679.0 .4649090 
/680.0 .464909(1 
/681.0 .4644040 
/682.0' .4649040 

4649049 .11/44/ ¿.-4 4.4 15,OÍOO .68.30 

4649090 .112*42 I**? ít'u. ,./0000 196.61 
. 1 1/442 2,86 10.0 
.»/442 2.80 10.C 1»,. 
. 11/44/ /.77 10.0 11-’-)" 
. 11/44/ /.77 10.0 /I*'. 

/681.0 
/684.0 
/686.0 

,4649090 . 112442 2.6 '„Vi* 
,46490^0 
,4647090 

117447 
U?4 

91 ic»0 2! 
m7 iu.c ¿n» 26¾¾.c ,464-iuv - . 6 — 4 - - 

2686.(1 .4649090 . 244/ Î..8 H 0 2 

9./0003 196.61 
I-.croo 181.70 
11.0000 170.40 
6.30(00 16/.-.)0 
9.40000 181.70 
9.00050 /66.-10 
t/.ÜCCO 177.30 
6,30000 177.10 

íí&m: : ir- ::2± U?:r» 6.90000 147.10 
3.800CC 146.10 
Í.OCOOC 136.» 
B.60000 161-.5-) 

:¾ W íh- il:; ISH 1:1 

.¡¡344/ 2.56 10.0 1200 
.. .1 1 344/ 2.4/- 1C.C 884,4 

:¡fc49043 . 11144/ 2.45 1*.C 911;.- 
.4649045 .11)44/ 2.80 10.0 85..- 

,4649043 

/607.0 .4649099 
/709.0 .4649045 
/710.0 .4649043 
/711.0 
27».O 
/713.0 - - 

n»:S :Ä6 :::-442 r-j« \*¿° r»«« nv.^ 

îïiî:t :Ä :11-2 U : »^ 
,-718.0 .4649045 .»)1‘4* 2.51 »«® t#,w0£l 87.9/C- 
2719.0 .4649045 .41 -442 2.6 J 5,8(1000 129.1° 
/721.0 .464*043 .» 744? 2.88 IO« 5 .6.3300(1 118.80 
2728.C .4649000 . ‘442 2.99 C » J.guooo »6.10 
2729.0 .46*9000 .4-4/ 2.5 ;•» 3 6.80000 128.40 
/730.3 .4649000 > 4442 ?•» 5.« ¿ 6,40„0, »2.60 

,4649000 . 1144“. 2.86 6.« 1 7,,0000 120.4° 
.4649(00 . 114442 1.2k '«U 86J ».OCCO 128.60 
.464920: . 1 14442 2.01 - ■ 

/731.0 
/734.0 
/716.0 
2716.0 
2737.0 
/718.0 
/739.0 
/7*0.0 
-7*1.0 
/7*2.0 

.464920: . 1 14442 2.00 5.94 ¡¡»'0D0 1/8.60 

.4649033 . 1 1444/ 2.7) 5.00 9^^ 6.4°«° l»"« 

.4649000 . 114442 »7»6f“; »J.:, 9.80003 166.10 

.4649000 .1144*2 2-. , 

.,649(30 .114442 2.94 5.0C 1 

.4640000 .11444? :.n 5.00 i-* 
,4649000 .1144.2 2.08 8.30 150 
,4649000 «11444? ¿.66 5.00 

,c 6.10000 135.90 
^.40000 145 »5C 
7.100C0 136.80 
IC.COOC 145.50 

ID CODE 1 CODE ? CHI TCMP RATE MODULO^ 

2759.0 
¿760.0 
2761.0 
? 762.0 
?T6';i.O 
2764.C 
9765.0 
2766.0 
¿767.0 
¿769.0 
2770.0 
2771. C! 
2 79 3.0 
2794.Ü 
¿795.0 
2796.1': 
¿797.0 

,4649045 
.464904') 
,4649045 
,4649045 
,4649046 
,464904*- 
,4649046 
,464904» 
,4649046 
,46490-.6 
,4649046 • 
,46490*94 , 
4649090 • 
4649090 • 
4649090 • 
4649090 . 

__ /4649090 « 
2700.0,.4649090 « 
2799.C .4640090 « 
2800.0 .4649090 - 
¿801.D .4649090 
2602:.0 .4649090 

,4649090 
,4649090 
,4649090 
.4649C9C 
,4649090 
,4649090 
,4640000 
,4649000 

__ /4649000 
2836.0 .4649000 
2045.0 .4649000 
2fl46»0 .464 9000 
■*047.0 .4649000 
¿048.0 .4649000 
2049.0 .4649000 

1,649000 

I i 54 4 ¿ 
11444^ 
1 16442 

2.67 
¿.70 
2.76 

116442 
11644? 
11544? 
115442 
116442 
116447 

i 11 544? 
,11644? 
. 1 1644 ? 

? . 4 7 
3.1 
. .4 1 
¿.66 
?. f ? 

5.CU 75ÜV 
5.UÛ 
‘ „ 4 1 - 
•.,,00 070« 
6 • 0:0 159. 
6.00 14!). 
5.:)0 160. 
6.00 14% 
5.00 14.“ 

11 

6.20000 IC4.2C 
77.600 

6.80000 120.90 
5.70000 136.00 
4.0COOC 124.ut) 
4.7COOC 91.200. 
),900.0 08.9 -1' 
r.TCOOO 91.?/'i 

-( ?.icr>30 72.900 
¿COCO 77.500 

2.54 
?»'n 

,7t 

%CH> 1 ! * - ti 1.80000 04.400 

,00 bi : 
6.00 1? 

ÎÏ6442 ¿.2 ^ 6.C- 119J. 
116942 ¿.69 
11644? ?.3^ 6. 
116<* 4 ? 2.09 6. 
1161*4?; ¿.7 ■ 6« 
116 »4? :i.OH 5, 

, 1 1644? :?.2 ' 6.00 n : . 
,1*6442 2.23 5,00 120. 
,116442 2.3) S.OOi 1?0 

.jo neu 

.jo m- 
400, 
4 10. 

: )30:. 

280 3.0 
2004.C 
¿005.0 
2006.0 
¿807.0 
2008.0 
¿033.0 
2834.0 
¿835.0 

2850.C 
2B51.0 
2052.0 
2053.0 

11644' ?.U 
1 1644'. 2.1' 

,1164'.? 2.e7 
,1 1641.2 2.4 > 
)116442 2.38 
, 11644? 
, 11744? 2.7.Í 
.11744? 2.6 - 
, J 1 744? ?.4Í- 
.11 744? 2.54 ?.';J 
.11744? 2.57 2.0“ 
. 1 1744? 2.72 
,¿1744? ?.66 ¿»00 
, I 1 744? ?.6" 
.11744? 2.70 

11744? ?.9k 

¡20 

6.00 
5.00 
5.00 

,06 5.00 
.00 
.00 
.CO 

' I -,, 

/ .-J 3 

ICPOC 13/.jo 
,.13040 116.6° 
U.OOO0 181.10 
1.,100()0 //0.4° 
7.70(110 /08.5 0 
9.1)0003 »9.10 
9.8(00( I89.40 
,.7C-CCC 159.0° 
7.50000 167.4( 
7,1000° 119.1',' 
9.5000° (67.8° 
»,.0000 16*."O 
4.20000 141.10 
¢.730()0 169.80 
7.7(000 144.20 
i.40000 t/b.°; 
-.700(0 114.(0 

91.6(0 
-,.10000 106.90 

.70000 107.2,1 
-,./00°° 115.60 
I.ICüOO 106.1U 

i ,.1-/800 '.«.'o 
/5.100 

*. (,,-0ca 90.430 
<1.8(000 101.70 

.0 7.40C0C 71.460 
« 4649000 . 11 744/ i.-» * * - ' ,. , 75.6,0 
.46490(0,.11744/ /*04 *•«; ¿«¿all 77.7-10 

4647000 
..46*7000 
/871.0 .464*046 
/872.0 .4649046 

.» 744/ /./1 

.11744/ 2.4» 

.11944? /.7 

/.OS 163. 
Z.3C 5,30:/ 
/./0 78-::-. 

' ' * - , , „ ?Är4 4 IC. I; 5.494UU ,14.J“ 
/872.0 «t*«*» rt,,-j.0 /5./(30 116.4° 
/873.0 .4649046 . i**/ f*» . “ o,;,.., 1.70000 102.60 

9.80000 77.700 
S.IO-’OO 9/.5(0 
6.30(00 84.430 
5.4OSO0 116.10 

/874.0 .46*9045 :‘Ä YM r.« « d j° »«..o 
2875.0 .4649095 7^ll IJl'l-' ¿líOCOO 114.90 
2076.0 .4649046 • **bU {«¿,0 2.00000 67.500 
¿077.0 .4649045 ¿*U u ).70000 98.000 
¿878.0 .4649046 » 1 9442 2.6» 2.JU \1¡ , ,4Cr0C 77,300 

4649044 
4649045 

f,îl:°o :Ä til’«« r.:; f.« '»¡^«c ^ 

im\l :î»^ *' *> >•????? i!« /88»0 .4649045 .It«*? 2.6 ï'.PO 1*6°- 1Q\m 
288/.0 .46490*5 .* I**? «f /-° J./OOOP 77.60° 
/881.0 .4649046 . ./‘4. >• t*;: SSO. 8.70(00 166.60 /8B1.U .»»«-.V» • - ,L|- „SC. 8.70(00 1.6..4 
/906.0 .46*9090 . /a**? « 6.800(0 1*1.«° 
/907.0 .4649090 . i«*/ ? J , V..OÕÓO 16°. « /907.0 .4647090 .I«**/ /.6 /.- - - -, 60000 16°. « 

•‘‘ÎÏS:® •llîîîî VÁ* Váo iî°- »?VÎ! /909.0 .464909° .1^44/ 7 CI- l‘P.a 6.60000 »6.03 
/910.0 .4699090 .1/(44/ /.M ?.« s J*'opc, ,M.lâ 
/911.0 .4649090 .,,,/644/ 2.64 |.ce ° S4.BP0C 153.10 

647090 .12-44/ /.19 /.-0 10,--4 ^kú(10(t „¿,.30 

12/442 2.6 

/912.0 
2911.3 
/914.0 

,..(1 181 .0 4.60000 156.3° 
/.CS 17.« 6.100CC 15*.7J 

9.0000° 110"7° 

,4649090 
/914.0 .4649090 .lí-,““, y»; 4,00000 116.70 

/915.0 .464907° .I/:*« f’.:0 »CS 7.60(00 »9.20 
2916.0 .46*9090 /-^ 7-.,,, j, 8.60000 149.3° 
/917.0 .4647090 .» 442 .0; ;; » oc 
/918.0 .46*9090 .7/0*4/ /.7, ?.(• ^ „.OCCC 16?.°° 
/941.0 .46*3090 .»I**/ '-4- /■'“ lÜI/OviÒiÕobo 187.’(I 
/942.0 .464(09° . - >•/ /-0° - " g0 /71-6° 
2941.0 .464(090 «»I**? /-74 ‘-ÏÏ ‘""ó 8.1000° 2/9.10 

.564009( .121442 2.61 2.° ‘ 0„ /„.(¡O 

/.7( 2.00 18.00 

2944.0 .4640090 . 442 Z.9 7-- * ^ l^çoc 216.1)0 

œ :Ä :1/44 : .¾ »vj ttÄ » 

::r*^ :1?1^ 1:1 : ■: -- ^ 29*8.0 
/949.0 
2950.0 

¡4640090 .1/144/ 3.» /.« :■»« 
640090 .»24*2 /"66 ?•« '-cc- 

6.4((00 207.40 
iJ.BOfCO 256.40 

2950.0 . 640090 .»/442 2.66 2-« 8.7tl[1cc, i96.5: 
/951.0 .4640090 .»/44/ 2.41 2.« 4% e,,cooc 276.7° 
298/.0 :4640090 :::-2442 /m 2.« i«*; 
/961.0 .4640090 .12/442 2.7( 2.-0 1 « " 
/954.0 ,4640090 .12/4*2 2.59 2.-° 161*' 

,464(090 .121442 2.39 1..0 2. • 2997.0 

8.9((-00 276.7° 
IC.COOC 224..,) 
1 ?,DC0Ci i?:.1'' 
9.00000 205.101 

»«‘.3 ’.'ÄC . 121442 mó iõjo *»0.C >.:00°0 756.1? 

2999.0 .^640090 .l¿í^2 „ b,50C00 296.90 
3000.0 .6040090 .123442 ?.t ^000 237.50 
JOOl.O .464(09(1 .227442 .•»» - - , „.ccßC 29*.10 
3C02.0 .464(09° .»>442 /•» »•“ “ u.0jC0 275.3( 
1001.0 .46*0090 "» 442 2-» \V° ¡1,one - 28( .7(1 

.4640090 . 2 4*2 2.0 Vi ? XI . tliOOCC 167.10 
,4640090 .121*47 2.64 l-.C ■ ll.,pPC 370.40 

70“».“ -464«9/ -»1442 . 9 ». ».C ^ 156.71 

1007.0 .464007° ‘Will J »6 C.s 60.0¾ U.ccoe 160.- - 
3008.0 ,464009p .123642 2.86 I..I -• p.pcnp /77.1 

,464309p .124462 2.40 6.00 11“. ' ^ 
.4040090 .12^942 2.J9 5,va ¿¿y 

îOOfc.O 
3005.0 
30Û6.O 

3009.0 
3010.0 
5°oli:s : * -- -- 
10».o 
10».0 
1014.0 

,46*0090 .12444? /.58 5.« /((-. 
.4640090 .12444? 2.H 6.ca /». 
,464(090 . 124442 2,24 5.1)(1 28, 

1015.0 .4660090 .12644? 2 ?•( ïico 290. 

ll.eC.OC 287.43 
S7.8Ó0C 241.»' 
8.50000 273.l'1 
9.10(-00 184.-)! 
6.4Í00C 287..,, 

(ÜWiOOljp : /9(--6- 

IWPIIPN 

HHMif! 

i ■ In ! - 

fUfMMWMWWwn.' 
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JlitSi tifcl 
„.j-^ 

liill 
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ID 

1016.0 . 
3017.0 , 
3018.0 
3019.0 
3020.0 

121.0 
: ,66.0 
3067.0 
3068.0 
3069.0 
3070.0 
3071.0 
1072.0 
3073.0 
3074.0 
3075.0 
3076.0 
3077.0 
3078.0 
3079.0 
3080.0 
3081.0 
3106.0 
3107.0 
3108.0 
3109.0 
3110.0 
3111.0 
3112.0 
3113.0 
3114.0 
3115.0 
3116.0 
3117.0 
3118.0 
314(1.0 
3141.0 
3142.0 
3143.0 
3144.0 
3145.C 
3146.0 
3147.C 
3148.0 
H49.C 
3150.0 
3151.0 
3173.0 
3174.0 
3175.0 
3176.0 
1177.0 
3178.0 
3179.0 
3160.0 
3161.0 
3182 

CODS 1 COOt 2 CHl TÇ.MP K'Alt MODOIUS üTRtNÜ 

,4640090 
,4640090 
,464.090 . 124442 
,4640090 
,4640090 
,4640090 
.464U09C 
.4640090 
,4640090 
• •♦640090 
,4640090 
.4640090 
.4640090 
.4640090 
.4640090 
.4640090 
.4640090 
.4640090 
.4640090 
.4640090 
,4640090 
,4640090 
.4649090 
.4 ,,’090 
.4649090 
.4649090 
.4649090 
.4649090 
.4649090 
• 464**090 
.4649090 
.4649090 

124442 2.51-1 5.00 290.0 
12444? ?,74 5.00 :36.00 

2.26 5.(10 40.00 
?.60 5.CO 32.00 
2.29 5.00 36.0!; 
2.33 5.00 320.,-, 
2.79 21.C 42.UÓ 
2.61 21.0 3H.OO 

126442 2.4.; 21.0 40. 
12644? 2.81 21 .0 42.0-,) 
12644? 2.80 21.0 180.1,: 
126442 2.76 21.0,1390.0 
12644? 2.76 21*0 410.13 

2*81 21*Û 
1.0 
1.0 

2.50 21.0 
2.62 21.0 

Î2644? 2.55 21.0 
12644? 2.76 21.Q 

21.0 

»124442 
»12444? 
►12444? 
.12644? 
.22644? 

1126442 
»126442 2.3? 
»12644? ?•H 1 
»12644? 
»12644? 

126. 
»26* 
379« 
321 « 
346« 

,12 6442- !2.;20 
.12644/ .'«‘I'il; 
.129512 2.49 

not. 
220?. 
2‘00. 
250-0. 
46,00 
170.0 
270( 

. 129532 

.12953? 

. 12953? 

.12953? 

.129632 
, 1/9* 1? 

2.fc9 6.00 200.0 
3.056.00 180.0 

129632 2.79 6*00 180*0 
5.00 110 
5.00 700 
5.00 1100 
5.00 ItC'O 

129532 3.15 
129532 2.8* 

4649090 .129532 2.86 
4649090 .129532 2.57 

129532 2.44 5.00 1100 
13053? 3.1? 5.00 ,800. 
130632 3.19 
130532 2.70 
nC6 3? 3.00 

,4649090 
,4649000 
,4649000 
,4649000 
«4649000 
.4649000 
.4649000 
.4649000 
.4649000 
.4649000 
.4649000 
.4649000 
.4649000 
•4649045 
,4649045 
,4649045 
.4649045 
.4649045 
.4649045 

13053? 2.7? 5,00. 140.0 

9.10000 379,00 
12.0000 292.60 
13.0000 240,(0 
9,50000 244,30 
11.0000 203.20 
08.9000 195.00 
9.70000 409.30 

203.40;! 
8.20000 
7.9ÜOQO 
13.0000 
9.10000 
6.60000 
9.33000 382.10 
11.3000 249.GO 
14,0000 463.90 
12.0000 249,00 
11.0000 271,20 

283,50 
U.QCCIO 357.50 
11.0000 351.30 

351.00 
7.60000 119.10 
15.0000 150.10 
1 1.0000 04,00 

00 23.-0 12.0000 160,70 
00 200.0 11.COCO 113.20 

9.00000 134,00 
9.30000 129.90 
9.60000 187,70 
10.COCO 160.60 

0 8.20000 140,00 
7.40000 178.70 
7.40000 19Ü.60 
7.80000 148.90 

84.500 
7.10000 127.70 
6.30C0C 77.51-0 
5.30000 61*600 
6.00000 74.800 
5.00000 104,10 
6.40000 129.10 
6.4C0G0 68*400 

5.00' 12.CC 6*50000 130*00 
5,CO 9*0wv. 11.0000 108*90 
5.C0 13.OC 119.90 
6.00 13*00'6.60000 107.20 

06.500C 114,70 
6.0U0Û0 102.60 

21,0 42.00 
5.00 20*00 
5.00 24.00 
6.00 21.0 

5,00 p;.c 
5.00 900 
5.CC 6-0' 

130532 2.22 5.CO UO.f 
1305 3? 3.19 6.00 U'i ,o 
130532 2*4. 5.00 140* 
130532 2.73 
130532 2,4(, 
13(1532 2*06 
130532 3.10 
131532 2.8c 5.00 1004. 
1 ? 163? 2.8:0:1 6*00 HOC 
13163? 2.98 5.00 930.0 5.90D00 91.200 
13153? 2.8? 6.00 900.0 6.?OPOO 132.10 
1316)? 2.87 6.0C- 110.0 2.60000 96*7 0 
131632 2.8 1- 6.CO 13C., 2.4COOO 87.100 

4649046 .133632 2.61 5.00 140.0 3.40000 102.60 
.4649046 .131532 2.83 5,00/140.0 3.40000 84.400 
.4649046 .431532 2.4/ 5.0C 14,-C 2.5COOO 72,000 
,4649046 , 1315 12 2.87 5.00. 17.¡3C 1,40000 70*700 

2183.C ,4649045 •13153? 2*df 5.00 14.Ü0 .030000 70.7CC 

3211.0 
3212.0 
3213.0 
3214.0 
3215.0 
3216.0 

3184.C .4649045 
3185.0 .4649045 
3208.0 .4640090 
3209.0 .464(1090 
3210.0 .4640090 

,4640090 
,4640090 
.4640090 
,4640090 
.4640090 
,4640090 

3217.0 .4640090 
3218.0 .4640090 

•4640C90 
.4640090 
.4640090 
.4640090 
.4640090 
,4640090 
,4649046 
,4649046 
,4649046 
,4649046 
,4649090 
.4649000 
.4649090 
,4649090 
.4649090 
,4649090 
,4649000 

3219.0 
3221.0 
3222.0 
3223.0 
3225.0 
3226.0 
3227.0 
1228.0 
2231.0 
3233.C 
325C.0 
3251.0 
3262.0 
3253.C 
3254.0 
3255.0 
3256.0 

,315?2 3,1 - 5,00 ll.w^ 1.40000 63.BCD 
»131632 2.85 5.ÛC IKK). 1.30000 119.60 
» 13:3532 2*62 6.30 18.oO 14.0000 204.50 
» 113632 2.79 6.20 B*OC 6.70000 190*90 
»133532 2.5C 6*00 36.-0 11.0000 19C.90 
.13)532 2.97 5.00 31.00 150.00 
. 13353? 2.5() 5.00 270,0 12.0000 190.90 
,133512 2.58 5,00 260,1 7.50000 249,10 
.1:)3532 3.02 5.00 27Q.C 14.000C 159.10 
.1336)? 2.63 6,00 280.D 9.10000 195.50 
.13363? 2.70 5.0C 159.00 
.1336)? 2.88 5,00 1BQU 12.0000 140.90 
.1335)2 2.66 5.00 IfiCu. 11.0000 177.30 
.133532 2,80 5.00 18--. v.80000 127.30 
.134532 2,78 2.00 190.0 11.0000 174.10 
.134532 2*80 2.CC 200.- 6.00000 216.80 
• 13453? 12-.98 2*00 200.- 10.0000 206.90 
. 134532 3.1 - 2.CO 21C.C 8.50000 187,20 
.134532 2.82 2.0C 110.0 3.90000 99.800 

2,30 2.00 160.C 2.70000 60*800 
»61 2.00 160.0 1*BOCOC 34,200 

2,06 2.00 160.Ü 2.1ÛOÛO 45.0C0 
2.C0 83.00 1.5C00C 34.500 
2.00 170.0 

/2.:00 160*0 
2.00 160- 
2.00 170 
2.CO 170.0- 8.30000 Ul.lO 
2.00 180.0 
2.00- 150 

2.8(1 
3,1U 
2.89 
2.6-- 

2*50 
2*69 

ll.cdoo 65*100 
6*80000 103*10 

•1COOC 143.80 
.10000 129.20 

134532 
1346)? 
134632 
13453? 
235632 
2.355)2 
1)55.32 
115532 
135532 
135632 2.97 
1 35812 

3257.0 .4649000 . 135632 2,6'' 2*00 KO.C 
3258.0 .4649000 .136532 2.79 2.00 150*" 
)289.0 ,4649000 .13663? 2.99 2.00 110• 
326C.0 .4649000 .13683? 3.18 2*00 120*0 
3261.0 *4649090 .136532 3.20 2.00 14Ç.0 
3279.0 ,4644690 .13644? ),u6 
326C.C .4644590 .11644? 2.08 5.00 21.00 
3281.0 ,4644590 .118442 2,98 5.0Ö 25,OC 4,30000 147.80 
3262.0 .4644590 .11644? 2,90 5,00 23*00 166*20 
3261.C .4644590 .13644? 2.82 8.00 190*0 8*20000 180.00 
3264,0 ,4644590 .1)644? ?,98 6,00 190.0 8.00000 202.30 
3285.C ,4644590 ,13644? ).16 5.10 210,0 8.40000 183.90 

8.90000 139.10 
8,50000 73-.600 
5.60000 87.800 
3,40000 45*400 
5*10000 86*100 
9*60000 71.400 
9.80000 110*50 

5.00 21*00 3.2ÖOOO 165.50 
137,90 

10 

3286.0 
)288.0 
3269,0 
3290,0 
3335.0 
3336.0 
3337.0 
3138*0 
3339.() 
3340.0 
3)41.0 
3342.0 
134),0 
1)44.0 
1346.0 
1346.0 
3147.0 
3346.0 
3349.0 
3350.0 
3351,0 
)152.0 
))53.0 
)354,0 
1)55.0 
3)73.0 
3374.0 
15.75.0 
1176.0 
3177.0 
1179.0 
136Ü.O 
1161.0 
1382.0 
3)63.0 
3)64,0 
342 3.0 
3-424.0 
Î425.0 
3426.0 
3427.0 
3428.0 
3429.C 
3432.0 
343).0 
3434.0 
3435.0 
3436.0 
1437.0 
1438.0 
34)9.0 
3465.0 
3466.0 
3467.0 
)468.0 
3469.0 
)470.0 
3498.0 
3499.0 
3500.C 
3501.0 
)502.0 
3503.0 
)504,0 
3505,0 
3506.0 
3507.0 
3508.0 
3509.0 
3510.0 
3512.0 
3513.0 
3516.0 
3517.0 
3510.C 
3519.0 
3520.C 
3521.0 
3522.0 
3523.U 
3524.0 
3576.0 
3577.0 
3578.0 
3579.0 
3580.0 
3581.0 
3582.0 
358) .0 
3684.0 
3685.-- 
3586.0 
3587,0 
3588.C 
3589.0 
3590.C 
3592,^ 
359) . 
3594.0 
3595* 

CODt 1 CODt 2 CHI. UMP KATE MODULUS ST HE NO 

644590 
644590 
644590 
644590 
644590 
644590 
644590 ! 
644590 
644 590 ! 
644690 
644590 
644590 
644590 
64.7290 
642:290 
642290 
642290 : 
642290 
642290 
646790 
646790 
646790 
646790 
646790 
646790 
649067 
649067 
649067 
649067 
649067 
64902? 
649022 
649022 
649022 
64902?. 
64902? 
649090 

,1)644? 2,88 
-1)644? 2,79 
»1)644? 
»11644? 
»1)744? 
>1)144 

5.00 2(10.0 lO.OOCO 202.90 
5.00 1500V 11*0000 197,00 

2.90, 5,OU 19CJÜ* 11.0000 266.00 
).10 5.00 1300* 9.80000 233.80 

5.00 1)U0 
5.00 IXliO 

2.6»:, 
2*7!9 

1)144? 2.65 5.00 471 

9,50000 180.60 
4.60000 226.60 
15.C000 170.80 

•131442 
»117442 
»13 14 4 ? 
*11 2442 
. J ) 744? 
.2)744? 

13 744? 

2.69 6.C0 4::v.u 19.0000 226.60 
.79 6.ÜC 4?u»< 

::2.44 6,00 61.CU 
2.79 5.DC 17.W- 
2*74 5.0C 12.CC 
2.69 5.00 

5.0C 210 

11*0000 187.00 
9.00000 157.00 
8.70000 170.70 
7.30000 193.80 

65.200 
6.20000 177.10 

.13044? 2.68 5.00 220.1? 6.60000 221.30 

.13044? 2.72 5.00 200.01 14.0000 164.20 

.1)8442 2.61 6.00 210. 

.1,1044? 2.65. 5.00 2C0* 

.110442 2.6,- 5.00 200.0 
170442 2.7« 5:,00 ?K-. 

7.80000 197,70 
6.50000 197.00 
6.00000 152*40 
5*60000 141.20 
4.70000 164.30 
6.10000 190.00 
7,20000 163.60 
6.80000 105.10 

► 1 1044? 2.9-1); 5.00 ?2C. 
.118-442-2.190 5.00 ?».». 
. 138442 2.81 5.DO' 7(-0. 
. 13844? 2.90 5*00.2.00. 
.1)8442 2.7C 5.00 ? 10•C 6.9CC00 13U.70 
.140442 2.)7 6.00 20C.C 6.70000 162.90 
.14Ü44? 2.46- 6*00 2:10.0 
»14044? 2.8') 5.00 210. 
, 14Ù44? 2.)4 5.00 210. 
» 14()44? 2.60 6*00' 100* 

5.40000 161.60 
.10000 130(.00 

3.00OCO 104,50 
6,10000 179.00 

.140442 2.46 5.0C 1011).4 : 3.80000 112.)0 
» 140442 2.76 6.00 180.0 4,70000 111.60 
.14044? 1.00 5.00 180.0 4.10000 95*900 
.14-744? 2.971 6,00 180.0 4,90000 116.60 
.14-(442 2.4(1 5.00::200.0 4.00000 107,70 
.14344? 2.90 5.00 190.0 4.90000 112.30 
• K?44? 1,6« 5.C-0 12C.Ü n.OOCO 1)9.60' 

649090 :.11(2447 D4í:;,5,DC 12Ü.C 4.20000 90.40(/ 
649090 .1-(2447 1.54 6.00 14C.J 8.90000 1)2.40 
649090, .102442!- 1,76 6.00 140.0:7,)0000 126.10 
649C90 .U-244? 1,86 6,00 15.00 111.40 
649090 .102442 1,66 5.00 14.UÖ 9.10000 94.600 

6649090 .1-244? 1.49 5.00 16.0(. 9.40000 133.70 
6649090 .1-2442 2.08 5.00 111.40 
6649090 .1C444? 1.7C 5.CÛ 68(.0 10.0000 101.90 
6649090 .104442 1.47 5.00 940.0 13.0000 74.800 
6649090 .1/444? 1.44 5.CO ÇC'O.C 6.72000 45.600 
6649040 .1.444? 1.87 5.0C 87(.0 8.80000 159.60 
6649090 .K4447 1.6) 3.00 990.0 11.0000 14).70 
6649090 .104642 1.48 5.00 170.0 6.70000 148.20 
664)090 .10444? 1.70 5.00 15.02 4.20000 134.60 
6649000 .1.444? 1.46 5.00 120.C 6.20000 99.100 
664900P . 11444? 1.68 5.00 120.C 14.0000 120.50 
6649000 .10444? 1.6Ü 5.00 120.0 9.60000 127.50 
6649000 .IC4442 1.48 5.00 140.0 13.0000 85.500 
6649000 .1-4442 1.59 5.00 93.UC 10.0000 lüO.20 
6649000 .104442 1.87 5.00 18.CC 4.80000 75.800 
6649000 .105447 1.23 5.00 20.Ou 7.70000 94.000 
6649000 .U 5442 1.5C 5.OÖ 20.OC : / 42.,700 
66490C0 .10644? 1.45 5.00 1%C0 11.0000 100.60 
666)000 .11)544? 1,63 5.00 14.CCI 6.50000 85.100 
6649000 ,1(15442 1.63 5.00 14.00 4.00000 74.200 
6649000 .10544? 1,58 5.00 140.0 12.0000 78.500 
6649000 
6649000 
66490C0 
6649003 
66490C3 
6669000 

.105442 1,80 5.00 820.0 7,70000 111.9C 
* 10:544? 1,80 5.00 760,0 8.60000 104.90 
.105442 1.75 5.00 820.0 7*60000 93*300 
.100442 1*70 5.00 740.0 U.0000 113.5C 
.105442 1.47 5,00 720.0 23.0000 90.300 
.105442 1.5»' 5.00 67Ü,:Ü! V-i, 7).800 

6649045 .106442 1.63 5.00 IT.Ol) .620000 66*900 
6649045 
6649045 

.1-644? 1.9? 5.CO 16.09 1.50000 59.2Ü0 
•106442 1.9? 5.00 16.C0 1.20000 74.000 

6649045 .106442 1.61 5.00 130.0 4.50000 91.600 
6649045 .11644? 2.02 5.C0 120.C 2.30000 97.100 
6649045 .1(16442 1,46 5.00 130.0 1.90000 94.600 
6649045 *106442 1.67 5.0C 124.0 3.t>0000 100.90 
6549045 «106442 2.4* 5.00 130.0 3.60000 92*500 
6649045 . 10644? l.¿5 5*00 78*3.0 7,40000 107,60 
6649045 .106442 1,37 5.00 770.7.00000 80.200 
6649045 .1-644? 1,79 5.00 820.0 4.70000 83*200 
4649045 .146442 2.H- 5.00 79C.J 5.10000 104,20 
6640090 ,10744? 1.42 5.00 103-.0 4.00000 202.30 
6640090 .1-3744? 1.19 5.00 180.0 6.20000 231.90 
6640090 .1(17442 1.47 5.00 2CO.O 9.80000 208.90 
6640090 .1074412 1.45 5.0Í> 200.0 11.0000 269.30 
6640090 .2.744? 1.46 5.00 200.0 9.70000 170.80 
6640090 ,1--7442 1.49 5.C0 26.00 200.)0 
6640090 .107442 1.40 5,00 25.wO 1),0000 176,40 
6640090 .3(7402 2.60 5.00 180.0 11.0000 275.90 
664Û09C ,1(7402 1.9? 5.C-C 22C.- )2.0000 218.10 
664009-/ .1 (741)? 1.4? 5.01) 22(».C 15*0000 220.00:- 
6640090 ,1V?4C? 1.88 5*00 22(.- 15.0000 kftB.OO 
664(1090 .U740? 2.-6 5.00 22.00 0.5OOÜO 227.30 
6640090 • 1'J 741)2 2* 14 5*00 23.00 26.0000 244.0'' 
6640090 .2(7402 1.79 $.00 27.00 9*50000 167.50 
6640090 *138442 1.61 $.00 36*QC 15.0000 284*20 
6640090 *10844? 1.47 $.00:1600. 14.0000 255.30 
6640090 . 1:)8442 !1.14 5.00 DOC. 10.0000 24),40 
6640090 .1)8442 1.)8 5.00 1700. 13.0000 222.20 
664(090 .1(8442 1.42 5.00 1800. 13.0000 178.1C 

pi 

Í" - *►' V-, : ¡..•l »!« « I: I.Ü 
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10 

, *■ ? *, 'ï 
. V' 

-1 h .;¡ l • 
huu: 
;uô»^ 
:i 

S(m'.î.C 
Hr*.c 
,;i î> » ^ ^ 

::¡ u. b. ::i 

• *)('*• ISO 
?:(b!i:4. :¡ 
U 5 >', ■ 

^r-;. r.c 

, :i ‘j ' ' • i'* 
Hlh .il' 

. b fi 6 J'»'C 

'•fc6 
: 'N.W-^.O 

M/n.c 

H'üb.e 
i. 

«fr'ï&.i? 
nao.c- 

" i7t:i.n 

•.. ST'Iïi.C: 
3744.C 
'S74ÍÍ.C 
n^-.o 
>Î4?.Ç 
?749.C 
'»b’ift.o 
37}1.G 
373/.C 

: 77M.1,: 
‘754.C 
‘Ub*í 
>756.0 
’>758.0 

1 

t:i b » 

i; 1)01: ? CH u irwj) pAÎ* 1 MUO'Jlt1 

.11« 

. 6Ü.4 7'' 0 r1:i; 
,'èt!l-4 !'l'Nll‘T 7 

: 

.iifc4Ci:ü^ : 

.6644¾ vi 

.664 ■'♦ 6 ‘:j 0 

.6644^"O 

.6Í.44* f) "' 

.6644 VïO 

.66445- r* 

:,6644 ‘¡^0 
.7*644 5% :: 
, 66466 ':»Ü 
.:,5446 9i:i 
.5644 6'):;: 
,6¿473m6 
,(14691)4¾ . 
.6649045 • 
.664704« . 
, 454 4 C'4 fi : • 
,6647064 . 
.6647046 . 

640043 . 
,6643063 . 
,6,66406 3 i 
.6649045 , 
.664904¾ 
.66 --43 
,664 )063 
,6664066 
.664W5 
,6649090 
.6669090 
,66690901 
.5669090 
,6669090 
.6649090 
.664909r 
.664909: 
.6649000 
.6649060 
.6669000 
.6669000. 
.6649000 
.66:69000 
.66490C:' 
.664900* 
.6649000 
.5649060 
,5649 VO'O 
,6649000' 
.U:4-:,: • 
6663000 
6649000 

I . i“>» 2 
i '^;i7 
I ;b4''!? 

I ..34 

r h.'*? 

I "*4 

î -9.:/ 
,: •• 2 
411442 
U 1442 
11164? 

,41 144? 
i 1 1 144? 
.11144? 
.1)144? 
.11146? 
.11)44,7 
.21)642 
.11164? 
.1)164? 
.11144? 
.11164? 
. 1 ! 154? 
.11164? 
.172647 
. 1 1264? 
.11264? 
.11244? 
.1124m? 
. 11744? 
. 11744? 
.11746? 
.11744? 
. 1!?4 4? 
• 1 l !44? 
• n ?4 4? 
• u :-44? 
.11 )647 
.11)46? 
. 1 1 ‘44? 
.21364? 
.113442 
.11)442 
.11364? 
.11‘64? 

11344? 
1 1 344? 

Ml ) 
1*86 1 

i! ' ! ‘ 
1.7.1' 1 
1.41 1 
1. fi 1 
) « 
1.71 
l.a'" 
1 • 7 M 
2.17 
1.99 
1. h :« 
i .'1 9 
2.2 
2.1' 
2.36 
2. H: 
1.911 
2.6 . 

1.63 
?. ■ I 
?.>? 
2.vd 
1.04 
1.0Ó 
2.21 

,'JC 4 1. U ', 
, :r. 1 7..U-, 
, •: HOC- 

h4> 
.Cv 1‘, V. 
IV 6 1 •■ • • 
, , i- 2 ? ■ * 
, ; * 
• ' 220,( 
,no ; i o.; 
.OC 720AÇ 
. . ? . 
. . * 
• ■ • • 

.. ; . 
19.V. 
17.U 
15.C' 

H.‘-' 
l 7 • V ‘ 
1?C. 
no. 
120. 
160. 
il.:. 
840 • 
910. 
tu ::. 

11,0 C l>t) 
H. C'.in 
U..;: rur 
16.000.¾ 
14.000*0; 

700' 

2.00 
2.0C- 
jj.lîCi 
?.CD 
2.C 0 
?.. .. 
?..o 
2.0 0 
i>*co 
2. CCI 
¿.OC 
?. OC 

?. K 
M, 
2...4 
1.3 G 
1.36 
MQ 
1 • 4 i 
1.39 
l.li. 
1.81. 
1 . 7 . 
1.36 
1.34 
1.17 
1.16 
1.16 

1.25 
1.16 
l.H 
1.23 
1.16 
1.24 
1.16 
i • n 
1.04 
1.24 

2 • C C 
2 «OC 
?. c ; 
2.¡:o 
7.00 
?.cc 
2.00 
2.CO 
2.CC 
2. CCI 
2.00 
¿.CÜ: 
7. CO 
2.00 : 
?.cc 
2.00 
7.00 
2.00 
?.00 
2. CO 
2.0Ü 
2.CD 
2.00 
2.0CI 
2.,.0 
?.oo 

5 : • •. 
11 * 
12 •: 
27.01,- 
?H.v i. 
:h;.,: 
19:.i: 
2- : • 
19' ...■ 
21 • 
11. 
12vC • 
13¾. • 
H.vü 
3l*j!.ij¡D 
34.w-, 
¿r* j : 
2C0*. 
14 :. 3 
200.0' 
190.0 
21C.0 
820.9 
1000. 
1200. 
120U 

ï'.. 
(1,70¾ OC 
11. : C " r 
1 'i 
! . f|j) 
4.6CC0C 
fi.. 1:00 ill Ç 
?, I ooo 

6.2 :0:¾ 
B.7 ïC : '■ 
11.0000 
1.4Q000 
l.bûOOC 
.460000 

■ 1.105:00 
1.20003 

, 1,45500 
2.64000 

: 2.60000 
.. 2.7ÜOOO 
::, 4.1CCIC0 
„ 4.20000 
„ 5.2Ü000 
., ¢.1 COCO 

4,70000 
. 4.13003 

3.10000 
!,. 2.60000 
L 5,30010 

;.7co.'0 
6.50000 
6.60000 
7.60000 
6.60000 
5.60000 
8.60000 
I,70000 
4.06000 
0.8COOO 
6.33000 
8.83000 
6.90000 
5.60000 
6.20000 
7.10000 
12.0000 
22.0000 
12.0ODO 
21.C000 

HKCNG 

157.43 
i34.4¾ 
762.60 
,6-..7) 
,:3 M3 
149, 7C 
11 MO 
121. • 
164.?: 
60.9.';! 
! 4 7 • 1 U 
75.6 m 
G16H 
H7.23 
1?U53 
75.8.30 
63*0 1 
66.93()1 
813.830 : 
88.4uC : 
62.6¾¾ 
7 1 « fi 00: C 
60.1'.. 3 
55.9.11 
9C'.ftvÜ 
74.600 
74.800 
91.633 
66. 1‘.'O I 
64.030 
77.730 
42.800 
98.5U0 . 
79.400 
116.2C 
78.80C 
130.00 
62.ICO 
99.200 
131.10 
76*600 
134.60 
97.200 
104.90 
95.900 
97.0OC 
116.90 
78.100 
76.600 
105.10 
79.400 
111.60 
90.600 
130.30 
158.30 
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Rate romitant ami Rate I’over EXHIBIT 5.Í 

titIA GROUPS. COMPRESSION» »LL VALUL S IN HUNORtOTMS 

Date 6 

If 25 50 
Kate ConHtant, pal/min 

Exhibit 5.I 

shlc i»«*«» dL «Mttuut» «»nu lei'iiieraiur#«, 

rnntcr ice 

0.29 

0.35 

0 
0.19 

0.30 0.24 

• fulled groups 

id Noar> Rpow 
HDR170N1AL SPECIMENS 
CfAREV 9 10 

1¾ CFñ 
CFC 
CFO 
CM995 
CR99» 
CW99C 
CM99D 
CM99C 
CW99R 
CKP A 
cpp e 
C9P Cl 
CRP C? 
CRP 0 
C«p El 
CSP Í2 
C9F- F 

19 
»*• 
2b 
22 
71 
40 
17 
35 
11 
16 
7E 
3? 
42 
B9 
48 
62 
11 

CRP 
CRP 
CRP 
CRP 
CRP 

0 8 
H 37 

K 46 
CRP L RV 50 
CRP M 29 
CRP h 
CRP 0 
CRP P 
CB9Ü5REV 
C090d 
CB90C 
CB900REV 44 
C0901' 102 
Cfi90F 27 
C09ÜGREV 28 
CB90HREV 21) 
CH901 21 
CÖ945REV 45 
CB94BREV 59 
CB94C 34 
CB94D 24 
CB94E 13 
CÖ94FREV 

7 
11 
17 

8 
9 

12 

C894GREV 25 
C694H 15 
CR991REV 52 
CB99BREV 4? 
CB99C 
CB99D 
CB99EREV 27 
CB99F 26 
C899G 19 

vertical ICE 

37 
29 

CH004 
C*003 
CB095 
CB0931 
CB0992 
C909C 
CB09D 
CB09E1 
CB09E2 
CB09F 
CB09GREV 
CB09H 

16 
16 
49 
24 
60 
32 
22 

8 
22 
10 
29 
18 

16 
14 
42 
20 
25 
20 
!7 
21 
30 
1 7 
19 
22 
19 
29 
24 
21 
23 
24 
30 
30 
24 
36 
29 
43 
86 
35 
22 
15 
24 
16 
19 
19 
22 
20 
20 
44 
39 
42 
43 
20 
*■ 6 
33 
39 
25 
25 
28 
26 
n 
22 
28 

21 
19 
18 
17 
17 
20 
12 
18 
28 

9 
18 
14 

IN 
OfP 

111 
97 

139 
247 
139 
113 
120 
298 
303 
303 

87 

138 
139 
139 
211 
195 
195 
240 
240 
283 
283 
294 
358 
350 
333 
334 
218 
3? 7 
378 
379 
37fl 
414 
397 
428 
378 
379 
378 
378 
401 
397 
428 
428 
378 
378 
378 
378 
397 
428 
428 

• CULLED DATA GROUPS 

0.30 
- 1 

0.21 0.43 

1) l 2 
tn temperature 

Exhibit 5.3 

3 

UN 
tfM 

161 
24 9 
3J2 
266 
2<-9 
266 
3 sr 4 

2 3Ö 
3.4 

i ;<o 
230 
304 

86 
230 
3*4 

115 
236 
161 
230 
113 
264 
25? 

119 
242 

23C 
230 

69 
184 
304 

27 
165 
230 

69 
161 
230 
304 

64 
161 

18 
216 

69 
161 
210 
304 
134 

16 
230 

208 
188 
370 
369 
378 
378 
378 
397 
397 
387 
428 
428 

LN LN 
sal ROTVAR X E 

249 
228 
231 
222 
198 
192 
167 
147 
177 
143 
201 
193 
21 ï 
180 
171 
182 
163 
179 
184 
158 
158 
190 
152 
147 
192 
140 
140 
140 
114 
-88 
113 
159 
143 
151 

72 
154 
102 
143 
144 
158 
153 
148 
155 
-9 7 
-99 
141 
155 
155 
151 
161 
126 
100 

275 
181 
69 

161 
161 
230 
3Ü4 

69 
161 
255 

69 
230 

• -1 C 

- 1 C 

40 
*0 
4J 
40 

• EARLY DATE 
76 
76 
76 
76 
76 

IU0 
100 
100 
100 
100 
IOC* 
100 
100 
100 
100 
100 
100 
ICC 
100 
ICO 
100 • SHALL GROUP 
100 • - 1 c 
100 
48 

• 
48 
48 
48 
48 
48 
48 
48 

123 
123 
123 
123 

- 1*2 C 

218 
136 
155 
115 
136 
164 
155 
167 
160 
143 

-131 
- 32 

123 
123 
123 

73 
73 
73 
73 
73 
73 
73 

• VERY EARLY 
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Hat,, a„a llrUnitatlmi VarlnbUl, 

e»Mi nt ti.«. 

fVULvAI 101. jF 5tK»te l»Ot c.üMt'«tS!,10N 

ifti NCB m>ow 
*i;H) .<i 

HO»iMONTAI 'iPf < ! 
♦ Kf* 

9 
l'? 
1*5 
2*) 

AV 
• • • • 

¿0 
s T H A T (; 

; Ml, £ A » I0t> 

Av !i0 CV 
-«IttAlfc 1“- 

MlOv* Äl'i>ßA X ICt A 

C» ART V 
rfi't 
CFC 
CFO 

1C 
lí» 
16 
1A 

4?'j 

bba 
bu2 

16-.,4 

1A 
1.6a 

31¾ 
AZ 1 
lat 
1V6 

Adi 1693 3 ip 
6;‘2 ?7ZÜ 6¿0 
6AV 10 3 A löH 
663 1006 16¿ 

Kl* 
0*99 \ 
CM991 
CM99C 
CV990 
C W99F 
CM99r 

Z? 
71 
aC 
17 

l 1 

A2 
20 
26 
2C 
17 
Cl 

A66 3946 
601 367b 
64Ö Z066 
436 3666 
Aft3 Z437 
494 17feb 

aoa 
7 7 3 
366 
646 
626 
367 

3w4 3324 
497 3692 
61C 1667 
432 3662 
607 1906 
624 1144 

109 2 l 
72 3 2 
369 
630 3 
3 76 
216 

0.7S 

•••CÏNttk 
CWP A 
tRP 13 
c«p a 
C«P <2 
CRP ( 
cpp n 
c«p f? 
CPP 
c;»p 
cwp 
CWP 
C9P 
CWP 
OPl’ 
CRP12 
CRP 
CWP 
CWP 
cwp 

! C E • • 
16 
75 
32 
4 ? 

69 
46 
62 
11 

6 
37 
14 

17 
A 6 
27 
23 
29 

7 
11 
l? 

'3 0 
1 r 
1 9 
22 
19 
2 9 
2 a 

n 

321 
444 

46 7 

616 
40« 

4 32 

466 
366 
»H3 

30 
30 
24 

29 
29 
43 
86 
35 

441 

364 

460 
386 
390 
427 
407 
376 
396 
4 1 

76 70 
3141 
2 72 7 
1166 
26 71 
24 12 
1621 
2 6 6 ? 
lb/4 
376ft 
2649 
1226 
26-.2 
3671 
2773 
1667 
3466 
1193 
1624 

2364 
706 

::560 
228 
bbA 
659 
346 
724 
A3? 
76 3 
726 
272 
?2 6 

916 
649 
186 
92 3 
306 
446 

27- 
44b 

4 93 

613 
422 
441 
480 
370 
.366 
464 

33b 
». 3& 
Aul 
3¿^ 
44 2 
416 
310 

7189 
3 399 
27 3 1 
1192 
2678 
2290 
1696 
2706 
2064 
3409 
2683 
1161 
29 1? 
30 04 
2740 
1848 
2998 

2666 4 
756 6 
654 
232 
662 
5/Ü 
332 
712 6 
6 35 
750 
765 f 
266 
72 7 tí 
921 5 
619 
445 
966 I 

354 1914 406 

Hot.tom, '¡10-45 

Mfidlum, 90-90 

Fine® ^ 

•••fiOTTO* ICF* 
CP903PEV 8 
03906 9 
CB90C 12 
C<i900«CV 44 

C7>9CE 102 
C t: 90F 27 
a‘9v::,REV 26 
CH90MHEV 23 
C 9901 21 

22 
16 
24 
16 
19 
19 
22 
20 
20 . 

639 
510 
540 
645 
6bu 
667 
5 1U 
544 
607 

134b 
31 ..4 
2283 
1612 
3-77 
1651 
32 66 
26-0 
3147 

25 C 
606 
422 
332 
549 
115 
641 
477 
620 

497 
516 
5u9 
554 
5e2 
6 vA 
465 
541 
616 

613 
2863 
2073 
1796 
32 79 
1632 
3083 
2517 
3236 

12 3 
565 
407 
324 
562 
303 
635 
466 
627 

4-4 
Stmt. (2). P"t 

Exhibit 5.5 

Strength and Strate at Various Orientations 
Bottom Ice, Compression 

CB94\B CV 46 
CP94w:.ev ^9 
CP94C 34 
Cil94r> 29 
C894F 13 
CB94FREV 

C894GREV 25 
CB94H 15 

44 
39 
42 
4 .1 
2C 
46 
33 
.39 

269 2694 
291 4..89 
291 1616 
316 1772 
266 
266 

1964 
1866 

309 221b 
286 *1764 

964 
14&6 
62- 
65 7 
773 
72 3 
71b 
613 

218 2270 1041 12 
294 4C93 1 39 T 13 

1615 
1726 
183H 
1661 
2365 
1366 

291 
331 
367 
222 
3 38 
319 

820 
521 
614 14 
746 
711 1? 
429 

CB99\REV 52 
C8996REV 42 
CB99C V 
CB99D 29 
:B99E«£V 27 
CB99F 26 
CB99G 19 

25 
25 
28 
26 
22 
22 
26 

461 2255 
468 1941 
509 
539 

1540 
1071 

496 2221 
466 32-3 
487 2421 

489 
398 
302 
19Ö 
447 
687 
496 

444 2175 490 
482 1935 401 
494 I486 3C1 
549 1022 186 
512 2683 524 
471 3249 690 
485 2411 497 

vertical specimens 
•••MEDIUM ICE 
CV00\ 16 21 
CMOOtj 16 19 

539 3385 
519 484b 

628 
'934 

508 3233 
605 4442 

636 
879 

• ••POTTO* tCE*#* 
CP^ 
CW0931 
CP09d? 
CH09C 
C909D 
CB09E1 
CB09E2 
C809F 
C Ü9GRCV 
c r 39m 

49 
24 
60 
32 
22 

8 
22 
10 
?9 
18 

18 
17 
17 
20 
12 
18 
28 

9 
18 
14 

570 21R4 
610 1845 
696 2685 
64C 1649 
679 2288 
513 836 
569 2111 
600 2872 
601 3v9b 
636 4942 

38 3 
302 
45 C 
257 
336 
162 
371 
4/9 
617 
923 

574 2183 
61C 1845 
596 2685 
612 1444 
69b 2283 
518 835 
493 1170 
633 2772 
505 3102 
546 4939 

380 
30? 
460 
2 35 
327 
161 
237 
437 
614 
904 

5 
6 
7 
8 
9 
10 
1 1 
12 
13 
14 
15 

EARLY 384-4C5 
466-479 
TEMP a -1 
TEMP a -1 
TEMP a -2*5 
ONLY 11. TEMP * -1 
ONLY 14 
TEMP » -2*5 
POOR RESULTS 
TEMP * -1 
REGRESSION ÖLE« UP 
TEMP » -2 
TEMP * -2 
TEMP • -1.2 
PACK ICE. TEMP * -1 

90-90 

Exhibit 5.6 

/ \y. c?|. * 
, '•JkiwwMw*" . 
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FXHliJl T *i,7 

! : Î A ! 15 T IC A L ANALYSIS OF I.N ( STFrtNûl H ) ANO STRATE 

ID NOBS AV IN AV SIDEV £STDEV COFvAR 
HORIZONTAL ice 

f YHI;)I T 5.8 

TENSION RATE POWER 

ID NOBS STR 

FINE 90-11 
'TRfNGTM 
STRATE 
DI FF 

ICE 
71 
68 

MEOIUV ICE 
STRENGTH 
STRATE 196 
OI FF 

CENTER 90-11 IC'J 
STRENGTH 606 
STRATE 611 
OJFF 

BOTTOM 90-00 ICE 
STRENGTH Z46 
STRATE 71U 
D1FF 

BOTTOM 90-46 ICE 
STRENGTH 269 
STRATE 23a 
OIFF 

BOTTOM 90-93 ICE 
STRENGTH 108 
STRATE 212 
OIFF 

6,(. 199 
5.34119 

• 6790 

6.2C16 
4.9489 
1.2547 

5.7464 
4.2828 
1.4636 

6.7134 
5.4666 
1.2468 

5.3421 
2.8658 
2.4763 

6.3947 
4.8984 
1 .4963 

AIL HORIZONTAL ICE 
STRENGTH 1703 6.1054 
STRATE 1615 4.4992 
OIFF 1.5062 

VERTICAL ICE 

MEDIUM 00-00 ICE 
STRENGTH 33 
STRATE 32 
OIFF 

BOTTOM 00-90 ICE 
STRENGTH 306 
STRATE 274 
OIFF 

ALL VERTICAL ICE 
STRENGTH 339 
STRATE 307 
DIFF 

ALL ICE 
STRENGTH 2042 
STRATE 1922 
DIFF 

6.2349 
5.0518 
1.1831 

6.8956 
5.6688 
1.0268 

6.0313 
5.7646 
1.0667 

6.1425 
4.6954 
1.4471 

411 
? V 
1.97 

493 
141 
3.50 

113 
72 

4.31 

82? 
237 
1.48 

210 
17 

11.9 

600 
134 
4.46 

4 u 5 
90 

4.52 

.6802 

.1042 

.1840 

.5089 
,4424 
• 0665 

.7085 

.5053 
• 2t32 

• 5505 
.3547 
.1958 

.7776 

.1260 

.4516 

.6085 

.3255 

.2030 

.7949 

.8857 

.09-8 

1.99 
1.35 
1.47 

1.66 
1.56 
1.07 

2.03 
1.66 
1.22 

1.73 
1.4? 
1.21 

2.17 
1.39 
1.57 

1.84 
1.38 
1.32 

2.21 
2.42 

.91 

51C .4271 
156 .4365 
3.26 -.0094 

985 .6483 
354 .5234 
2.79 .1249 

927 ,6601 
117 ,6566 
2.90 .Qwl5 

465 .8274 
109 .9661 
4.25 -.1587 

• 1143 
• 0569 

• 0820 
• 0893 

.1232 

.1179 

.0620 
• 0648 

. 1445 

.1137 

.0951 

.0664 

.1325 
• 1969 

1.53 .0685 
1.54 .0864 

• 99 

1.91 .0940 
1.69 .0891 
1.13 

1.93 .0966 
1.93 .1142 
l.OC 

2.26 .1347 
2.66 .2100 

.85 

RNTF> 
RNTFZ 
RNTMI 
RNTM? 
rntc* 
RNTC.TA 
RNTC TA 
RNTC4 
RNTC5A 
RNTC6A 14 
RNTC 7 
9NTC8 
RNTC9 
RNTC? 0 
RNTC*1 
RNTC* 2 
NTC13A 9 
RNT091A 16 
WNT09? 17 
RNT093A 13 
RNT094 10 
RNTC95 11 
RNT096 12 
RNTC99A 12 
3NT9Ö1 23 
RNT932 21 
RNT 903 12 
RNT904 22 
RNT 905A 15 
RNT506 18 
RNT907 11 
RNT908 13 
RNT941 11 
RNT942 15 
RNT943 13 
RNT944 12 
RNT945 15 
RNT946 
RNT947 
RNT948 14 
RNT991 26 
RNT992A 18 
RNT993A 9 
RNT994 23 
RNT995 18 
RNT996A 12 
RNT997 21 
RNT998 18 

12 
11 

• 945 
.585 
.343 
.612 
.666 
.873 
.414 
.414 
.198 
.502 
.34 7 
.732 
.469 
.714 
.720 
.66? 
.567 
.476 
.596 
.272 
.453 
.403 
.711 
.873 
. 304 
• 075 
.640 
• 858 
.552 
• 509 
.951 
.975 
.244 
.613 
.250 
.673 
• 344 
.466 
• 822 
.776 
.547 
.940 
• 640 
• 092 
.962 
.624 
• 240 
• 145 

DEP 

.212 
0 79 
693 
904 
493 
419 
000 
405 
033 
792 
833 
780 
813 
186 
poo 
386 
Ö3 3 
784 
70 4 
956 
689 
784 
784 
784 
98 6 
784 
784 
764 
9 70 
784 
784 
764 
366 
76 4 
764 
784 
970 
784 
784 
784 
639 
784 
784 
704 
970 

• 784 
.784 
.784 

RATE STDEVR RPOW 

089 
352 
792 
393 
964 
5 39 
693 
693 
6 93 
6C9 
609 
303 
303 
939 
042 
045 
045 
691 
609 
127 
609 
609 
303 
045 
821 
693 
6 73 
609 
365 
609 
303 
045 
263 
693 
693 
609 
365 
609 
303 
045 
175 
693 
693 
609 
155 
6Û9 
303 
045 

715 
439 
147 
ul6 
96 3 
04 3 
916 
401 

.j 72 
667 
242 
938 
603 
653 
268 
869 
690 
442 
494 

965 
568 
473 
315 
278 
643 
644 

216 
947 
613 
731 
986 
00? 
736 
668 
107 
132 
291 
940 
24 3 
34 9 
872 
816 
019 
234 
198 
622 
38 7 
330 

962 
681 
040 
114 
188 
322 
803 
on 
946 
951 
002 
903 
940 
642 
564 
670 
751 
819 
6<»1 
258 
792 
729 
749 
555 
968 
677 
612 
699 
532 
603 
815 
85? 
104 
583 
591 
776 
4 14 
534 
606 
913 
102 
838 
440 
500 
373 
628 
691 
936 

-.117 
-.0?5 

• 162 
.178 
.042 
• 124 
• 107 
.026 
• 033 
.050 
.031 
• 069 
• 066 
• 10? 
• 045 
• 063 
é036 
.043 
.028 
.034 
.032 
.038 

-.021 
• 038 
. 16b 

-.021 
.057 
.032 

-.064 
• 061 
.029 
.020 
.136 
• 138 
• 090 
• 134 
.107 
.090 
• 110 
.079 
• 096 
.017 
.075 
• 064 
• 044 
.017 
.071 
.019 

• 70 
• 15 

1.43 
3.35 
.95 

1.44 
2.85 
2.24 
1.53 
3.04 
2.64 
6.39 
1.92 
2.76 
2.89 
1.88 
2.12 
2.75 
1.06 
1.24 
neo 
1.20 
.69 

1.83 
3.43 
1.03 
1.40 
2.22 
1.92 
1.66 
1.07 
.79 

5.80 
3.70 
2.11 
5.72 
3.94 
3.29 
5.20 
3.42 
2.31 

• 84 
1.47 
3.23 
1.77 
1.15 
2.47 
.50 
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f km hit’ e,*';i 

'TRAU; ANí!1 TR' NCI'i* IM)!VISUAL DATA CittOUPlNT-i 

Í.1HAT!. 

RNTMt ÜH,<I 
iHl.tlfl 7 ¿6.',.: 

20*2rAr 
«.•5‘MT Í2*t- 

#27i>a .rr«B 

"nTv;;' 'U? 

ÎAf »06# 
46, tu j üA.jßrj 
ï I • 19.1 ? 26.68<>B 

• 2t*¿{¡ ,<743 

h\tc» 
7 7..,76 8<J?,9t; 

n 74/,( : 4??46,(¾9 
<6,7 j'U 4?,619., 
n*t S94 14.6716 

.3679 ,3441 

9 N T C ^ A 9 
399,67 468,4;.. 

19705.60 26017.46 
44,41...6 6u,V 333 
15.H79 IB,.2s „4 

•3503 ,3683 

9rtc3a on 
760.00 1136.60 

46121.74 106619,66 
6 R,4 616 8 7.363« 
P. B?0l 24.86 71 

• 20 30 ,2846 

99TC4 022 
1460,19 1829,60 

96797.17 1*4141,2? 
65,9178 8 ^,16 3 6 

7,6705 9#72?4 
•1145 ,1169 

HMC6A 01? 
688.33 809,30 

40716.76 56860.93 
57.3613 67,4416 
8.1567 10,7466 
•1*21 .1693 

RNTC6A 014 
1060,84 1386,10 

80938,3? 141344,97 
76,0605 99.0071 
12.5915 17.783? 

,1677 ,1796 

8NTC7 009 
608,39 699,3:: 

41375,88 54965,19 
67,6991 77.7vKC 
4,9881 e.80v4 

• 0737 ,in? 

RNTC8 en 
1375,16 1832,00 

1 19063.00 213736,C2 
05.9469 114,5Û,0 
7.6281 15,2140 

,U8d7 ,1328 

HNTC9 010 
765.84 892.2C 

60790.65 83678,10 
76.5842 89.2700 
15,4166 70.8859 

•2013 •2340 

ÜUM 
CROSS PRODUCT 
AV PP A (>f 
STANDARD DEVIATION 
COEff OE VARIAT KM 

RNTC»f» 007 
643,64 804.90 

59866.20 94675.6J 
9’.9353 114.9857 
10.8124 18.3649 

.1176 .1597 

RNTCM 023 
1819.96 2602.20 

146026.7« 799673.18 
79.1206 113.1391 
9.6724 16.3926 

.1209 .136: 

PMTC1? 012 
1030*12 1787,60 

89043,97 140576.14 
88.B436 107.3166 

T.4738 14.6860 
.0870 .1368 

RNTC13A 009 
761.75 875.3* 

65609.22 87003.47 
84.6395 97.2655 
P.9383 15.3123 

.1406 .1574 

RNT901 C23 
1483.70 1808.10 

106623.20 156880,63 
64.5089 78.6130 
2».2240 25.8847 

.3290 .3292 

RNT902 021 
1650,39 2061.80 

133933.58 207211,54 
78.5900 98.18v'9 
14.5420 16.4629 

.1850 .1574 

RNT903 012 
987.96 1265.87 

83724.45 138960.9v 
82.3298 105,483 J 
14.7277 22.2161 

.1788 .¿lu6 

RNT904 022 
2290,13 2850.70 

240811,14 373825.47 
104.0968 129,5772 

10.7256 14.5398 
.1030 .1122 

RNT905A C15 
1207.96 1457.20 

103616.48 148479.32 
80.5312 97.1466 
21.2759 22.1475 

.2641 .2279 

RNT906 C18 
1357.96 1679.40 

106414,26 163604.88 
75.4426 93.3000 
15.2729 20.1711 

.2024 .2161 

RNt 90 J eu 
12 74.77 1579.3s 

150516.66 2K:uî)9.j9 
1 15*8863 143.1181 

16.6835 71,6761 
.1440 .1514 

RNT908 017 
1566.23 1901*10 

192048.66 283827,83 
120,4793 146.2384 

16.7086 22.0111 
• 1386 ,15-.5 

3NT941 011 
486.98 789.2C 

22* 61.60 59628.58 
44.2709 71.7464 

7.6977 17.348 
.1738 .2417 

RNT942 015 
799.58 1660,40 

43871.20 172123.,6 
53.3065 104,0266 
9,4456 26.4573 

.1771 .2543 

9NT943 on 
514.56 933.30 

20971.23 69882.29 
39,6615 71.7923 
7,0953 15.4079 

•179? .2157 

RNT944 012 
741.94 1327.90 

46679.13 156775.05 
61.8280 110,6583 

0,5570 29.8965 
.1383 ,2701 

RNT945 015 
707.62 1247.00 

36419.24 116449.76 
47,1749 83.1333 
14,7200 30.2164 

.3122 .3634 

RNT946 012 
615.44 1060.00 

31905.20 96098.32 
51.2872 80.3333 
6.1837 14.9696 

•1205 .1694 

RNT947 011 
796.20 1392.10 

58199,11 182092.89 
72.3826 126.5545 
7.5329 24.3226 

.1040 ,1921 

RNT948 014 
990.71 1697.70 

71511.13 213962.-3 
70.7650 121.2642 
10,3901 24,9497 

•1468 ,2057 

RNT991 026 
1941,74 2647.:0 

164356,46 267203,88 
7A,b845 97,9616 
19,9340 26.665? 

•?669 ,277? 

PNT992A 018 
1956.71 2843.80 

218741,54 367061.6« 
108.6173 141.3222 
18.1489 71,0967 

•1667 .1492 

RNT 903A 009 
720.80 952.10 

59696.03 108025 « 1 9 
80.0893 105.788« 
16•2 7 75 7 3.1 93 7 

•1907 .219? 

RNT994 023 
2090.2ü 3802.70 

3702f3.75 648747.97 
125.6612 165.3347 

17.9599 30,1732 
•1429 .1824 

9NT995 018 
2008.44 2601.30 

228560.57 304958.79 
11’.5805 144,5166 

16.2058 73.0435 
•1452 ,1594 

RNT996A 012 
1194,70 1516,10 

121964,87 196885.05 
99.558B 126.341« 
16.5729 2?.0298 

.1664 .1743 

RNT997 021 
3130.60 4104,60 

493561.74 866664,96 
149.0766 196,4571 

36.6478 52,1496 
•2458 .2668 

RNT 998 017 
2323.79 2905.3ü 

338111.21 557131.23 
136.6940 175,6050 
35.7612 45.3424 

.2616 ,2582 

RNT091A 016 
3124.24 3B53.7C 

616778.40 943698.41 
195.2650 240.8562 
21.1713 32.3632 

•1004 .1343 

RNT092 017 
3823.61 4648,50 

886558.75 .13174616 
224.9189 273.4411 
40,7390 50,849? 

.1811 .1859 

ANTORIA Cl? 
2060.91 2493.20 

332317.88 405832.34 
158.5318 191.7046 
21.5972 25.2899 

•1362 .1318 

RNT094 010 
1935.59 2344,80 

377605.29 554547,20 
193,5590 234,4800 

18.1171 27.9455 
•0936 .0970 

‘■NT095 0,11 
2037.66 2471.30 

‘07106.82 568033.59 
185.2410 274.6636 

31,0590 36.8093 
• 16 76 .1593 

c NT096 012 
?’11.63 3705.10 

«44174,33 •1186C5-7E 07 
259.3025 306.7583 

58,2477 61.8430 
.2246 .20:? 

RNT097A 012 
3630,86 4297.90 

1111875.6 1563363.2 
302.5739 358.158) 
34.7243 46,7434 

.1147 ,13*5 

9NT091A C16 
21.1713 32.363? 

•1004 ,1343 

RNT092 017 
40.7390 50.8492 

.1811 .1859 

RNT093A 013 
21.5972 25.2899 

.1362 .1318 

RNT094 010 
18.1171 22.9455 

,0936 .0978 

RNT095 OU 
31.0590 35.0083 

.1676 ,1593 

RNÎ096 
58.2477 

• 2246 

012 
61.0430 

• 20C2 

RNÍ097A 012 
34.7243 46.7434 

.1147 •13C 5 
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tXHIuIT 5.1: 

STRATI- AND STRENOTH» SINGTD AND tARf.üW GROUPINGS 

STRENGTH STRATE STRENGT H/STRATt 

LL TENSION 
671 

86960.SO 
U470M?.üa 

129.S98 

69.1146 

.5132 

66225.06 

891069?.30 
98.696 

59.6324 
• 604? 

NO. GF DATA 
1.31 SUMS 
1.62 CROSS PRODUCTS 

1.313 AVERAGES 
1.169c STD. DEVIATION 

.8826 COEFF• OF VARIATION 

STRENGTH STRATE 

AU bOTTOM 90-00 

1 3b 
14598.40 

1702739.70 
108.136 
30.4350 

• 2814 

IIU19.09 
1116688.2C 

87.548 
24.7286 

.2824 

STRENGTM/STRATE 

1.23 

1.52 
1.235 

1.23U7 
.9964 

ALL HORIZONTAL 
580 

63146.00 

7856226.80 
108.872 
41.1696 

• 3781 

TENSION 

46500.64 

4362276.20 
00.173 

33.0951 
• 4127 

ALL LATE HORIZONTAL 
481 
55923.90 

7241477.10 
116.265 
39.2490 

. 3376 

41236.56 
4024169,60 

65.728 
31.9209 

• 3723 

MEDIUM 

21 

1981.50 734,66 
203003.51 30768.21 

94.357 34,983 
28.3150 15.9169 

,3000 .4549 

ALL CENTER 
i 77 

15305.60 
1499712.80 

8 7.60? 
28.3431 

.3235 

ILL LATE CENTER 
147 

14154.30 
1431453.40 

96.287 
21.6712 

.2250 

12124,73 
897246.74 

68.501 

19,4654 
• 2841 

10954.10 
845790.54 

74,517 
14.2204 

• 1908 

1.35 

1.00 
1.357 

1.2439 

.9161 

1.35 
1.79 

1.366 
1.2296 
.9066 

2.69 
6.59 

2.697 
1.7789 

.6596 

1.27 
1.67 

1.278 
1.456C 

1.1385 

1.29 
1.69 

1.292 
1.5239 

1.1793 

LATE BOTTOM 90-00 

M2 

12790.30 10335.39 1.23 

1545659.00 1011065.00 1,52 
114.199 92.200 1.237 

27.7079 22.7228 1.2193 
•2426 .2462 .9853 

ALL tiOTTOM 90-45 

1 03 
10007,60 5653.03 1,77 

1067012.40 331707,04 3.21 
97,161 64,083 1.770 

30.4641 14,5279 2.0969 

•5135 .2647 1.1845 

LATE BOTTOM 90-45 
92 

9210.40 5166.05 1.7b 
1007363.80 309636.24 3,25 

100.200 56.152 1.784 

30.3278 14,6566 2.0692 
•3026 .2610 1.1596 

ALL BOTTOM 90-90 
i 44 

21052.90 16169.03 1,30 
3383758.30 1985784.10 1,70 

146.200 112.284 1.302 
46,2442 34,50-40 1,3402 

•3163 ,3072 1.0293 

LATE BOTTOM 90-90 

T 18 

16505.90 14227,24 1,30 
3116474.40 1830827,70 1.70 

156.829 120.569 l.auo 
42.7875 31.4128 1.3621 

•2728 .2605 T.Ü471 

BOTTOM 00-90 
91 

23814.50 19724.5? 1.20 
6614190.00 4556417,10 1.45 

261,697 216.752 1.207 
65.1483 55.0036 1.1657 

•24S9 .2578 .9655 
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|L' A . Í5 CmL 'j T R A11 !()iV ' .V |v E RATt 

U98C 2 fc Î'iO t l «n. <•. I I 
uno 2or'*'» i ia 11 
uno *tr»i u u 
UHC m; h. 1 ! ! 
L2U0 2fi >«)i.;n ^07, 11 
U6‘ 0 2«,3<)Utt . ! i 

•40 i nloio 41/1 
‘4*» î : nn y> 4i7i 
‘40 J ■' - HOt.1, 417] 
4«0 r. 2 :l,1(1()2 4 17! 
4^0 1 2 2 00,7, 417 I 
.40 ¡. 426 im 240! 

Ü 0b2 ( 9'J 60 9 
0 0829 700 700 40 
0 bb2';i 400 (.20 129 

- -'W *20 420 150 
•’ bb2> 600 2 Í0 2 VJ 
«5 '“»R'i 7 300 2450 21U0 

ts 

39 
2fl 
15 
9 

71 

1191,0 2A39l>U 
11970 J6390|I 
15730 363901» 
15740 36 390 11 

: lin50 3634L 1 J 
157() (i 36 39', 1 j 
15 730 )639011 
158)10 36 39U 1 1 
I 5 * » 0 3679(1 j 1 
15820 3635,.11 
166 30 36 394 I 1 
16840 36 39'' 1 1 
15950 3639011 
15 960 36 3 "0:11 
15B70 :)679( ; 1 
15900 36 39(.1 1 
15990 3639011 
Í69U0 36) ., 1 I 
169] I! )632. 11 
16 920 :3639011 
15940 3671011 
15940 3(,39( 11 
15960 36 39. 11 
15970 3639011 
15980 3639011 
15960 3639011 
I60i)0 3639011 
160*7) 3639:-11 
16020 3639011 
160)0 3639011 
2244D 3639.11 
2246 0 3639..11 
224(,0 3639011 
224 70 3639C! 1 
22400 3639011 
22490 3639013 
22 500 36 39-.1 1 
2./6»0 3639Cl 1 
22520 3639011 
226 30 3 63901 1, 
22540 3639011 
22660 3639031 
22560 3639011 
22670 363ao11 
22580 3639011 
22590 3639011 
22600 3639011 
226*0 3679011 
22620 3639011 
22630 3639011 

12760 2634011 
12770 2639011 
12 700 26 39011 
12790 26)9011 
12000 26)9011 
21760 3639011 
21770 3639011 
21700 3639011 
.’1790 3 639011 
21801) 3(.39011 
218*0 36390!1 
2182C 36)9011 
21830 3639011 
2184() 3639011 
21850 3639011 
21860 3679011 
21870 36)90M 
21880 3639011 
21890 3639011 
21900 3639011 
219*0 36)9011 
21920 3 639 011 
219)0 3639011 
21940 3639011 
21950 3639011 

1)250 2639011 
13260 2639C11 
13270 2639011 
13280 2639011 
13290 2639011 
1)300 2639011 
13560 2639C11 
20900 3639011 
209*0 3639011 
20920 3639011 

5i;5.:il 486 2v 
6'.. (, ..1 ! 4H 6 ;»v 
1 .‘ 51: n *6 0 
1)61.1 1 365 ,1 
06., 13 m ,. 
U 1.. 11 16 7 2 
lOt: 11 )95 /, 
10 nn 4::1-, / ■ 
unn 4:65 / 
nun 4CC 
nun ? V 
Kru 4i? ?. 
nun 766, ?*. 
101 1 1 767 ?: 
40 1 ,11 4 20 /,.: 
4.. 1.11 795 ? 
401.11 »95 /. 
nun 470 
io in) 4/7 ,., 
'0111 4?6 /<: 
103 11 77/ 
107:1,1 ?u 
107.11 4 !!. Pi 
50).11 *40 ?i: 
ID) n >H ?,; 
10).:11 475 
)04,.11 400 ?.. 
'Oi.n 1(,5 ?u 
ic n 4i* ¿o 
ici n 4?o 20 
107 - 1 1 )52 2 V 
1.. 7.1 1 358 2 / 
107.11 )58 ?v 
)C7; n «51 20 
10 7' n '»00 
10 7/1 * )70 PC 
U7.ll 152 U- 
107011 )48 27 
107JU )62 ?v 

107-/ 1 1 36 7 20 
JO 7 j U 36c 20 
70 7()1 1 364 ?C 
70 7( 1 1 35 C 2(. 
707011 330 21. 
8C7I 11 )58: 2C 
807(-1 1 376 ?: 
207: 11 376 70 
207011 )65 ?0 
20 7:11 )4 9 ?, 
2C-7L1J 350 2.x, 

10¿til 526 50 
102.11 526 50 
402(11 526 50 
402011 526 50 
302011 826 50 
104011 791. 60 
104011 145 50 
104011 729 50 
104011 78C 50 
104011 )6C 5C 
10*0 11 )61 60 
104:.11 73C 60 
10 4011 74 1 60 
)34011 740 50 
104011 76 5 50 
704, 11 :«65 50 
7040)1 365 60 
704(11 746 50 
204011 7)8 5U 
204011 350 50 
20 4(.1 1 )4 ii* 61 
5040-11 )4 3 50 
7C4C11 770 50 
1040U 381 ‘C 
704:11 168 >: 

10ion 494 .10c 
10 U11 494 100 
10|011 494 100 
501011 404 tor 
501211 494 \u 
8OICII 464 100 
306:11 )70 100 
iOlCtl 306 100 
101011 175 100 
101011 419 100 

42694(1 2104 
420907 2104 
420544 J 5(,? 
1610:(9 1584 
42 046( 1/)6 
451/3( 1892 
442149 1714 
4)587) 17)6 
4*“i44‘. 1/67 
419C43 I/36 
4)0616 17?7 
421826 1780 
437845 186:3 
417)06 1675 
4 1844 7 I«?? 
4)1262 1714 
4451H2 \llu 
421181 I860 
«06766 1766 
4C47V7 1840 
4 « « P 4 4 1 6 0 ft 
4? ! R )7 175 / 
4Í'<?:«(■ 17)6 
4C40 1? .1478 
4 I 6 70? 16 31 
.613404 20 78 
'040 74 6 17)6 

19714 6 1564 
417184 U92 
)93)01 1022 
480626 15?7 
4 4 7 r ,i ? 15 5) 
468:71: 156 3 
456677 152) 
474910 1601 
446947 1605 
448623 1527 
437049 )610 
4029,76 152? 
466771 1592 
440906 1662 
458382 1579 
469608 1819 
461490 1432 
468076 1553 
447701 1671 
464260 1631 
4622)1 1604 
460203 1514 
460)70 1519 

471180 97b 
4576Í6 S-Tfe 
461723 97b 
439696 978 
494490 976 
4601)6 727 
466664 641 
457848 611 
467786 651 
448006 669 
458704 671 
46206) 61) 
4 6011 634 
404220 647 
469Ü39 678 
465)35 670 
465944 670 
470248 64) 
475665 626 
47)617 651 
457482 6)2 
469810 637 
47C516 ?C3 
4671 1 3 708 
470Û5S 670 

50121? 492 
5C4537 492 
485276 «.92 
601464 492 
513127 492 
504990 49? 
515659 368 
60?09l 384 
493852 373 
497C15 417 

.: 7 8--)6 /.100 
0 7096, tVUO 
0 04)0 2600 
2 0416 1400 
:- 0 764 6 1 uo 
V H40a 2900 
0 .02)16 2700 
'1 0 264 2 100 
0 H24 ‘ 6 5 00 
0 02(:,4 «200 
0 027» 4200 
C 0212 1400 
O H4l? )000 
0 0428 8500 
0 HI 70 3 300 
ft- B286 8600 
C 0£0fc 3000 
0 8134 2400 
0 8234 0600 
0 H15? 1?000 
C 8198 2100 
C 824* 6400 
0 8264 JHCO 
0 0526 «400 
0 8369 4700 
0 7922 4C0 
0 0264 5800 
0 8416 1800 
C 8208 1800 
0 0176 8900 
U 8471 18000 
0 6447 62C0 
0 9447 )500 
0 0477 ??C0 
C P ? 17 4600 
0 8198 6C00 
0 8473 6200 
0 8490 7100 
C- 84 73 3220 
C 04Q0 0000 
0 04)8 0000 
0 842Ï 11000 
0 0481 16000 
0 8568 7800 
0 8447 13000 
0 8169 16000 
0 H369 1)000 
0 84)6 16000 
C 8406 9000 
0 049 1 15()00 

0 9022 5500 
0 9i22 5700 
0 9u2? 800 
0 9^22 11000 
0 9022 19000 
0 9273 5100 
0 9359 1400 
0 9309 3500 
C 9349 2400 
C 9331 3900 
0 9329 7200 
0 9307 4700 
C 9366 10C00 
0 9353 5000 
0 9322 0000 
0 9322 1C000 
0 9322 2UOOO 
0 9357 8600 
0 9372 20000 
0 9349 )6000 
C 9368 3500 
0 9363 18000 
0 9297 13C0C 
0 929? 8600 
0 9322 12000 

*9 9400 11000 
99 9400 2500 
99 9408 2000 
99 9408 11000 
99 9408 145C0 
99 9408 16000 
74 9557 17500 
77 98)0 3700 
75 9851 43000 
04 9490 3200 

21 70 6 3u 71 
2!'70 6 00 67 
n to 47 72 

VOO 174 17 
? 760 3701 h 7 
1690 38 91 
1620 3) 83 
1*^20 32 70 
1610 60 77 
1420 08 66 
161C 91 74 
1720 22C 67 
2140 314 79 
2160 34,) 79 
2600 neo 00 
2600 noo 74 
2910 1200 bi> 
2620 2100 67 
1900 3000 47 
2370 3800 57 
1420 16 76 
PIC 46 67 
162C 74 72 
1590 ?HU 60 
?C-6C 04C 64 

710 7CD ?? 
1170 2600 30 
1000 1200 53 
2170 HOC 62 
1000 150C 51 
2030 68 98 
1740 52 08 
1900 47 97 
1770 36 95 
2640 97 115 
2070 150 87 
2170 UU «IJ 
1090 150 79 
3380 320 125 
2770 460 96 
2870 470 09 
3410 1400 97 
390C 1600 109 
3560 1500 IOC 
4540 4200 107 
3690 4100 88 
4170 3200 103 
4170 360C 101 
3940 2900 99 
3920 2000 99 

2300 40 HI 
2300 120 97 
3410 660 101 
3510 2500 01 
7060 56CO 140 
2340 96 99 
2100 30 106 
2120 64 n? 
2210 48 107 
2440 220 80 
2600 182 98 
2660 140 101 
2410 190 90 
3870 390 126 
3470 490 1C8 
3890 11CC 104 
3940 1140 105 
4*30 150C no 
5900 5900 116 
5730 5600 IP 
4700 4600 97 
5200 4150 109 
5060 3400 11C 
3350 480 106 
5330 3000 119 

3460 66 ItO 
3960 110 155 
3920 275 128 
6700 1800 150 
7000 2150 169 
8540 5100 156 
9520 5150 m 
3590 76 151 
3340 80 139 
3430 78 144 



20930 363901Î 1011,11 386 loC 609666 
209Í.0 363901 1 1Û1U1 909 100 986027 
20960 363901 1 101.11 907 1,00 49529? 
20960 3639011 201^11 385 100 998379 
20970 36390 11 201 oil 906 IX' -98HC6 
20980 36390 1 1 2^1011 >86 IX 508662 
20990 363901 1 201011 393 IX' 51021? 
21000 3639C 1 1 201011 363 IX 5081C8 
210’0 3639011 201 vil ^89 100 999669 
21020 3639011 ?C 111 913 ICO 6*1397 
21 160 3639011 60X11 386 1;. 999679 
21 170 3639011 ?011.11 900 1C,. 90666? 
21 190 363901 1 XI. 11 39C 100 505069 
21200 3639011 201 11 ?96 1Ü, <.9796» 

12250 2639011 806 11 M'I 21C 9883 37 
12260 26390 11 305w 11 531 210 9‘.276e 
12270 2639011 5.9011 6 31 210 ‘.969 35 
14600 2639C11 636 11 9«9 ?1 6177 rr 
146’ 0 2639C 1 1 5 36' U 999 ? I.. 532 ^. • 
19620 2639011 136 11 999 ?r 528221 
19630 
19660 
19710 
147?0 
19730 
19790 
19750 
19 760 
1477C 
1976C 
22780 
22790 
22800 
228’C 
22820 

2639011 83(. -Il 
2( 3901 1 336- 11 
363901 1 V>• 9 . 11 
3639011 309:11 
3639 11 IX., 11 
3635011 6.9 11 
3630011 804;U 
3639.:.12 ix n 
363901J Ko-.. 11 
36390 11 15X1 
36 391:11 U. X. Il 
3639011 15 9.,11 
3639011 109 11 
3639011 1095 11 
363901l 109011 

2 K 
21 
.f Ï-. 

8 1. 
h: . 3 
Üw 21. 
8C 21. 
8C /1 . 
56 2i: 
56 2U 

272 ? I • 
27? 21 
27? 21!. 

?1h 52916(- 
21Ó 5 26678 

529969 
62875? 

629862 
6? 99'ï 2 
61964( 
621704 
5 25^7 
6 256 92 
519390 

5 2 OCX, 
62 7-1.0, 
f? 7V? 
521255 

22930 3634.)11 10X11 ?72 ?li. 603226 
22Ö90 3639011 109L11 272 210 623729 
22860 3639011 1,-4. 11 ?72 ?1 , 529liX 
22870 363901 1 10 9011 ?7? 2X 5)9065 
22890 3634011 109. 11 272 ?X ro9b7? 
22990 3639011 20X11 ?72 21C 52 38 32 
22500 363X1 1 20<J'.U 27? 21'.: 508828 
229» O 3639U11 ¿09011 ?1?. ?.\ 520320 
22930 363001 1 819,11 ¿72 2l¡. 522766 
22990 3639011 804L 1 1 272 2 X 6::9994 
22950 3639011 2C9C11 27? 210 60268’ 
22960 3639011 209X1 27? 210 517602 
2297C 36390 1 1 209X1 272 2 h- 5 1 3979 
23120 3639X 1 319)11 310 210 5238C6 
29080 3634011 219X1 24(, ?t0 436821 
24100 Í639C11 214111 315 210 51982V 
24110 363X11 819X 1 290 2 10 533662 
24190 3639011 »14X 1 362 2 1 ) 52381 1 
24160 36*KX1 814X1 271 21) 5260/9 
24170 3639011 919.,1 1 ?98 21C 620316 
29160 3639011 B14L11 ?77 2X 67089? 

389 
902' 
905: 
38:3 
909 
38 6 
341 
381 
38? 
41 l 
36 3 
' 76 
38 H 
381 

316 
315 
,X5 

29 7 

29 3 
226 
??t 
226: 
?2b 
/26 
226 
226 
226 
211 
211 
161 
161 
161 
161 
161 
161 
161 
161 
1 6 1 
1 6 1 
161 
161 
161 
161 
161 
161 
189 

15 2 
187 
1 72 
215 
161 
197 
169 

77 9538 2100 
61 9516 7800 
61 9613 8700 
77 9539 13200 
61 9514 10200 
78 9634 11000 
71 4423 16900 
77 >691 125C0 
77 9540 24H00 
6 3 4605: 16 4 00 
77 9539 31400 
80 9521 23500 
76 9537 17000 
77 9539 12100 

397 9337 KCOO 
*9 7 9337 18CÜQ 
•97 9)3 7 9600 
323 9363 19000 
323 478? I»000 
323 470) 22000 
727 97fl3 27000 
723 9383 229^0 
296 4525 1Ó0C0 
29 8 9-06 21000 
/9 0 4524 17000. 
290 9524 i')0CO 
/90 9626 24CCÎ) 
/90 4625 22000 
290 4625 19000 
298 9625 13800 
233 9565 20000 
233 9665 Ml(100 
176 4(,6-, 16000 
176 9660 9600 
174 9660 191X0 
176 9660 ICOCO 
176 9660 1070 
176 9660 ¿6000 
176 9660 22900 
178 9660 19600 
173 4680 22000 
17sH 4660 6000 
170 9660 noca 
176 9660 208C0 
178 466J 20000 
170 4660 38000 
178 9660 160CC 
178 9660 6000 
203 9612 27000 
167 9680 9100 
2C6 9606 26300 
190 9637 39700 
237 9697 17800 
177 4661 56900 
162 9690 0 
181 9669 12500 

9090 100 163 
3670 200 127 
3H4C 160 191 
5130 560 196 
3310 64C 196 
5 740' • 580 161 
79>0 i960 169 
6870 17CÜ 156 
6720 2000 197 
7810 3900 150 
8300 5800 197 
0)20 6800 19’ 
8020 3700 16fc 
7150 3050 199 

8230 5900 13? 
7000 2054 138 
3270 99 196 
9490 83 177 
9110 1100 206 
6790 1100 196 

125/0 5PCv 198 
10500 2800 193 

8290 1(100’ 190 
HfclO 1COO 197 
9900 85 190 

10710 270C 149 
113005600 180 

91 HO 128 189 
5910 20C 191 
6400 910 191 
9800 100 180 
9790 91 101 
9930 78 195 
9910 63 182 
5730 210 183 
9790 200 153 
5750 190 188 
7500 650 108 
5990 580 159 
6360 790 155 
9600 2100 188 
7590 191û 162 
9230 2060 181 

11920 610C 186 
1CC33 690C 155 

8600 34C0 152 
10900 91C0 176 
10030 9100 170 
1200C 6CC0 188 
6990 1900 130 
006C 22CO 172 

1300C 55C0 207 
12690 7800 188 
12050 550C 192 
10900 9600 181 
11810 4000 2C2 
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EXHIBIT 6.2 

CODE FOR DATA 

The data shown in Exhibit 6.1 is the data at a relatively advanced stage 
of analysis. Besides the original data, rate of loading, and modulus of 
elasticity, it contains brine volume, solid salt volume, ice volume, strate, 
and the natural log of strate. 

A specimen of the data is shown below. The decimal is ommitted in the data 
and immediately below each "word" in the specimen below is the word number. 

12250 
(I) 

I 

2639011 
(2) 

0 

808011 531 210 488337 315 347 9337 
(3) 

0 
(4) 

2 
(5) (6) 

5 - 

Word Meaning 

r(7)(8) 
4 4 

(9) 
4 

10000 
(10) 

8230 5400 132 
( 11 ) (12) (13) 

I 0 0 

•Word Number 
•Decimal Place 

Identification number, 
bcdeeff 

b = date of col lection c = location of collection 

2 
3 
4 
5 
6 
7 
8 

I Nov-3I Dec 
I Jan-31 Apr 
I May-15 May 
16 May-31 May 
I June-15 June 
16 June-I Aug 
I Aug-3I Oct 

100 yards of theater 
I mile off ACS 
100 miles north of Barrow 
200 miles north of Barrow 
100-150 yards north of 
theater, 1961 
300 yards north of theather 

d = crystal type code 

I fine 
2 
3 
4 
5 

medI urn 
center 
bottom 
pack 

ee - angle between sigma and zenith, 0° to 90° 
ff - angle between siqam and c-axis, 0° to 90° 

"II" indicates randomness 

Word Meaning 

3 ghhiij 

g = fallure type 

Code Tension meaning Compression meaning 

1 
2 

good test 
weld failure 

no visible déformât' 
tenslle failure 
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3 
4 
5 
6 
7 
8 
9 

head fai Iure 
no fai lure 
not used 

head fai lure 
plastic failure 
no information 
bad test 
bulge fallure 
explosive failure 
ring around specimen 

hh - age of sample at time of test, days. 
'i - depth from top of ice to center of specimen, inches, 
j. - type of test, "I" is compression, "2" is tension 

4 Chlorinity, o/oô 
5 Temperature, -UC. 
6 Natural log of Strate 
7 Brine volume, relative 
8 Solid salt volume, relative 
9 Ice volume, relative 5 

10 Modulus of Elasticity, P'^>! x 10 • 
! I Strength, psi. 
12 Rate of loading, psi/min. 
13 Strate. 
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PlothAck 
1 Inch C#r,t**r Ico, Conor«nmInn 

Exhibit 7.1A 

Plotbock, ? Inch Contor Ic« 
ConnroiHlon 

Exhibit 7.IC 

I’IntbflcIi, 
4 inch r«-n tor I to, i'onnrt’íHlon 

i'MiurtH ïîtrenflth, ArMtr«ry Sc«l« 

Exhibit 7.IB 

i’lothrtck, 11 Inch Onttr Ice, 
Compre«*Ion 

<itrfn,th, o,,, ArMtrirv ScaIb 

Exhibit 7. ID 

.üfiDüij. f. . * : "‘irr-in 
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--I». 

T’loltinck, W Indi C«m«r !«■ 
(:onpr«*N« Ion 

“Hrííürñirsuínutli, ArMtmr« Seul.- 

Exhibit 7.1F 

Ncitb«ck, :5-2'» Inch Center Ice 
Compression 

f'lothiick, U»yb Inch Cantor !c«, 
Compression 

Measured Strensth, Arbitrary $cale 

Exhibit 7.IE 

Plotback, 18-21 Inch Center Ice, 
Compression 

j 

1 

¿ 

/ 

// 

Messured S 

E> 

tren»th, Arbitrerv Scale 

<hibit 7.IG 

Measured Slrennlh, 0., ArMtrarv Scale 

Exhibit 7.IH 

iiinix 

ill 

111 

• -»ne«.»,,,; 

i..i—.— 
Hi 

mm 
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OlMltVtî 
TE>*P 

1 
t 
* 
4 
•) 
ft 
7 
* 

10 
11 
1? 
n 
u 
if. 
16 
17 
1 ft 
l'> 
?C 
2\ 
U 

1.2 
U 

H.« 
7ft. 1 

U*#.« 
ni... 
U7.il 
121.1 
12ft.ft 
127.2 
12<>.5 
111.) 
1U.D 
lift.«* 
Uft.7 
1 Jft.b 
1S 7.0 
1 ? ft • 7 
1 lf».fe 
ub.3 
141.Ü 
141.ft 
142.2 

BRIME VOLUMf STRENGTH FUNCTION 

f. SHI !» I T 7.1 
TEMP l, 

y .4173 
2 .08)4 
1 .ftftft? 
4 .6*792 
ft .7281 

• 74Q3 
. 764ft 
.7786 
. 7893 
.798 3 
• 80i>9 
.8126 
.8183 
• 8234 
.8279 
.8320 
.8366 
.8190 
.«420 
• «448 
• «474 
.«497 

ft 
7 
8 
9 

ID 
n 
12 
13 
U 
ift 
16 
17 
18 
19 
20 
2« 
22 

2. 
36.8 
6).2 
74.« 
a l .6 
«6.2 
«9.« 
9*’.l 
94.2 
9ft.9 
97. < 
9 8.') 
99.6 

100.ft 
U1.3 

1:102.0 
102. I 
103. :1 
103.« 
ÎÜ4. ) 
104.7 
1C ft. I 
10%.ft 

1 1-ROOT 
2. 

.4444 

.602« 

.6722 

. 7131 

. 740 8 
• 7610 
. 776% 
• 7 « 8 9 
.7991 
.8077 
.8149 
.«212 
.8267 
• 8316 
.83%% 
.8 39« 
.«433 
.046% 
.8494 
.082.: 
.ftftftft 
.8867 

3d. 6 
%4 • 6 
61.b 
6%. 7 
68.% 
7u.ft 
72.1 

7‘j • 3 
76.1 
76.6 
77.2 
77.7 
78.1 
76. ft 
7o.b 
79.2 
79* ft 
79*7 
80*0 
«0*2 

depth «. 
40.4 
49.2 
ft ).1 
ftft .4 
%6.9 
%8.j 
%«.9 
ft9.fr 
60 • 1 
6u.fr 
61.0 
M.4 
61.7 
62*0 
b2.2 
fr2.4 
62.6 
62.« 
62.9 
63.1 
63.2 
63.4 

16# 
42.% 
46.4 
4 « . 2 
49.2 
49.9 
ft0.4 
ft0.7 
ftl.l 
ft 1 * 3 
ftl.ft 
ftt.7 
ft 1.9 
ft 2.0 
ft2.1 
ft2.2 
ft 2.3 
ft 2.4 
ft2.ft 
ftp.ft 
ft2.6 
%?• 7 
ft2.7 

32. 
44.9 
4ft.fr 
4ft.9 
46. 1 
46.2 
46.3 
46.4 
46.ft 
46.% 
46. ft 
46.fr 
46.6 
46. 6 
46*6 
46« 7 
46. 7 
4 fr . 7 
46.7 
46. 7 
46. 7 
46.7 
46*8 

4 0 . 
4¾.8 
4ft.7 
4ft. 7 
4ft.7 
4ft.7 
4%.7 
4ft.7 
4ft.fr 
4ft .6 
4ft.6 
4ft .6 
-.6.6 
4ft *6 
4ft.6 
4ft.6 
4ft .6 
4ft .6 
4ft .6 
4ft.6 
4% .6 
4%.6 
4ft .6 

EXHIBIT 7.6 

TEMPERATURE MATRIX 

BRINE VOLUME• 
DEPTH 6. 

EXHIBIT 
TEMP 

1 
2 
3 
4 
% 
6 
7 
8 
9 

10 
11 
12 
13 
14 
1% 
16 
17 
10 
19 
20 
21 
2? 

F Mil» it 
TEMP 

1 
? 
3 
4 
ft 
6 
7 
8 
? 

10 
1 1 
12 
1 3 
14 
1% 
16 
17 
18 
19 
20 
21 
22 

7.% 
1. 

34.8 
76.1 
94*2 

104.8 
112.Ü 
117.3 
121.3 
124.6 
138.7 
147.% 
1,64.1 
189.3 
163.5 
166.7 
169.9 
172.% 
174.8 
176.8 
178.7 
180.4 
182.0 
183.4 

.472« 

.62 32 

.6890 

. 7278 
• 7¾¼ 1 

. 7732 

.7680 

. 799« 

.8094 

.817% 
■ 8244 
.8304 
.«3%b 
.8402 
.8-.43 
.8480 
• 0%1? 
.8543 
.8571 

»5030 
.6447 
• 706« 
. 7434 
.7681 
.7862 
• 8u01 
.8112 
» 8 2 C 3 
.8279 
.8344 
• 8401 
.6450 
.8493 
.8532 
.8567 
.8598 
.8626 
.8652 

.8596 .8o76 
• 8619 .8 o 9 « 
.8641 .8718 

MAT»|A 
16. 
.5 350 
.66 16 
.7267 
.7699 
.7831 
• «OwO 
.8130 
.8234 
.8119 
.8390 
• Ò461 
.8%J4 
.öftftÜ 
.8590 
.8i¿7 
• 8659 
.8608 
.8715 
.8739 
.«762 
• 6782 
• 8«wl 

32. 
. ft 69 4 
.6922 
. 7460 
. 7777 
. 7991 
• 8148 
.8260 
• 8 364 
• 8443 
.8509 
.6566 
• «61ft 
• 86ft7 
.«69% 
.8728 
.6758 
.878% 
.8810 
.8833 
• 8863 
.6872 
• 6890 

.0 
• 0 
.0 
,0 
.0 
• 0 
.0 
• a 

11.4 
18.0 
22.7 
26.3 
29.1. 
31.2 
33.0 
34.fr 
36.0 
37.2 
38.3 
39.3 
40.3 
41.1 

SALT REINFORCEMENT FUNCTION 
2. 4. DEPTH 8. 1 

• 0 
.4 
. C 
• 0 
• 0 
• o 

• 0 
.0 

• 3 

10.1 
16.0 
20.2 
23.3 
26.7 
27.7 
29.3 
30.7 
31.9 
33.C 
34.0 
34.9 
36.7 
36.% 

• Cl 
• 0 1 
•u 

8.4 
13.2 
16.7 
19.3 
21.3 
22.9 
24.3 
25.4 
26.4 
27.3 
28.1 
28.9 
29.6 
30.2 

• 0 
• 0 
• 0 
• 0 
• 0 
• 0 

6. 1 
9.7 

12.2 
14.1 
i%.ft 
16.7 
17.7 
18.6 
19.3 
20.U 
20.6 
21.1 
21.6 
22.1 

strati: of 
2. 

36.0 
63.2 
74.8 
«1.6 
06.2 
«9 . ft 
92.1 
94.2 

106.1 
113.4 
118.0 
122.9 
126.3 
129.0 
131.4 
133.4 
135.2 
136.9 
138.3 
139.7 
140.9 
142.0 

ICE SHEET 
4. DEPTH 8. 

38.6 
64.6 
61.6 
65.7 
68.6 
70.6 
72.1 
73.4 
82.8 
88.6 
92.7 
96.0 
90.6 

100.6 
102.4 
104.0 
105.3 
106.6 
107.7 
108.7 
109.6 
UO.% 

40.4 
49.2 
%3.l 
65.4 
56.9 
58.0 
ft«.9 
59.6 
66.3 
70.3 
73.3 
75.% 
77.3 
/8.7 
80.0 
81. G 
02.0 
82. « 
03.% 
04.2 
84.9 
85.% 

• G 
3.4 
5.4 
6.9 
7.4 
b.8 
V • 4 

10.0 
10.% 
10.9 
11.2 
11.6 
11.9 
12.2 
12.4 

16. 
42.5 
46.4 
48.2 
49.2 
49.9 
50.4 
50.7 
51.1 
54.8 
67,0 
68.6 
59.8 
60*8 
61*6 
62.2 
62.6 
63.3 
63.8 
64.2 
64.5 
64.9 
65.2 

40. 
.5811 
. /006 
.»629 
.7837 
.0046 
.819« 
• 8315 
. «4y 9 
.0406 
.8550 
.860% 
.8652 
. 8 b 9 4 
. 8730 
• 0763 
.8792 
• 0818 
• 8842 
• 0064 
• 88B4 
.89,/3 
.8920 

32. 
• 0 
• 0 
• 0 
.0 
.0 
.0 
• 0 
• 0 
.7 

1.1 
1.4 
1.6 
1.8 
1.9 
?.] 
2.2 
2.2 
2.3 
2.4 
2.5 
2.5 
2.6 

32. 
44.9 
45.6 
45.9 
46. 1 
46.2 
46. 3 
46.4 
46.5 
47.2 
47.7 
48.0 
48.3 
46.5 
40.6 
48.0 
48.9 
49.0 
49.1 
49.2 
49.2 
49.3 
49.4 

40. 
• 0 
• 0 
• 0 
• 0 
• 0 
• 0 
• 0 
• 0 

-.0 
-.1 
-.1 
-,1 
-.2 
-.2 
-.2 
-.2 
-.2 
-.2 
-.2 
-.2 
-.2 
-.2 

40. 
45.8 
45.7 
45.7 
45.7 
45.7 
45.7 
45.7 
45.6 
45.6 
45.5 
45.5 
45.4 
45.4 
45.4 
45.4 
45.4 
45.4 
45.4 
45.3 
45.3 
45.3 
45.3 

DEPTH 
1 
2 
3 
4 
% 
6 
7 
0 
9 

10 
n 
12 
n 
14 
1% 
16 
17 
18 
19 
20 
2) 
22 
23 
24 
25 
26 
27 
28 
29 
’0 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 

WARM 

2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
¿.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.0: 
2,00 
2.00 
2.00 
2.00 
2.00 

EXHltJlT 7,7 

RATE POWER MATRIX 

WAR?' 
.160 
.18% 
.200 
.210 
.217 
.223 
.22 6 
.233 
.237 
• ¿«I 
• 244 
.247 
.250 
.253 
.255 
.257 
.260 
.262 
.264 
• 266 
• 268 
.269 
.271 
• 273 
.274 
.276 
.277 
.279 
• 280 
• 281 
.283 
• 204 
.285 
• 286 
• 288 
.209 
.290 
.291 
.292 
• 293 

2 
3 
u 

'‘5 
6 
7 
8 
9 

10 
n 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
26 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 

MEDIUM 
22.00 
21.50 
21.00 
20.50 
20,00 
19.50 
19,00 
10.50 
18.00 
17.50 
17.00 
16.%Ü 
16.00 
l%.%0 
15.CO 
14.50 
14.00 
13.50 
13.00 
12.50 
12.00 
11.50 
11.00 
10.50 
i : .oo 
9.50 
9.00 
0.50 
8.00 
7.50 
7.00 
6.50 
6.0Ü 
5.50 
5.00 
4.50 
4.00 
3.50 
3.OC 
2.50 

MEDIUM 
.199 
.231 
.247 
• 258 
.267 
.274 
.280 
.285 
.289 
.293 
.296 
.299 
.301 
• 304 
• 306 
.308 
• 309 
• 311 
.312 
.313 
• 314 
• 315 
• 316 
.317 
.317 
• :i7 
.317 
.317 
.317 
.317 
.316 
.316 
.315 
.314 
• 312 
.311 
• 306 
.306 
.303 
.299 

COLD 
22.00 
21.75 
21.50 
21.25 
21.GO 
20.7% 
20.50 
20.25 
20.GC 
19.75 
19.50 
19.25 
19.CO 
10.75 
18.50 
18.25 
18.00 
17.7% 
17.50 
17.25 
17.00 
16.75 
16.50 
16.25 
16.00 
15.75 
15.50 
15.25 
15.CC 
14.75 
14.50 
14.25 
14,00 
13.75 
n.%0 
13.25 
13.00 
12.75 
12.50 
12.25 

COLD 
.199 
• 231 
.248 
.259 
• 266 
.275 
• 202 
.287 
.292 
.296 
.300 
,303 
• 306 
• 309 
• 312 
.314 
.317 
.319 
.321 
.323 
.324 
► 326 
.328 
.329 
• 331 
.332 
.333 
.335 
.33 
.337 
. 338 
.339 
• 340 
.341 
• 342 
.342 
.343 
. 344 
.344 
.34% 



185 

EXHIdlT 7.8 

RATE FUNCTION FOR WARM KE 

EXHIdIT 7.10 

RATE FUNCTI00N FOR COLO ICE 

DEPTH 
1 
2 
3 
A 
5 
b 
7 
8 
9 

10 
11 
12 
13 
U 
15 
16 
17 
18 
19 
20 
21 
22 
23 
2* 
25 
26 
27 
28 
29 
30 
3» 
32 
33 
34 
35 
36 
37 
38 
39 
40 

100 
094 
364 

.517 

.630 

.721 
799 
867 
928 
983 
034 
081 
126 
167 
206 
244 
279 
313 
346 
377 
407 
436 
464 
491 
518 
543 
568 
592 
616 
639 
66? 

• 684 
3.705 
3.726 
3.747 
3.767 
3.787 
3.606 
3.825 
3.844 
3.862 

1000 
498 
903 
138 
313 
456 
578 
686 
784 
872 
954 
031 
102 
170 
234 
295 
353 
409 
463 
515 
564 
613 
659 
705 
749 
79? 
833 
874 
914 
55i 
991 
028 
064 
100 
135 
169 
203 
236 
268 
300 
332 

031 
635 
994 
266 
490 
684 
856 
011 
154 
286 
410 
527 
637 
742 
843 
939 
031 
120 
206 
289 
370 
448 
524 
598 
670 
741 
BIO 
877 
943 
i 07 
071 
133 
193 
253 
312 
370 
426 
482 
537 
591 

5000 
3.925 
4.910 
5.516 
5.982 
6.372 
6.712 
7.017 
7.295 
7.552 
7.792 
8.018 
8.231 
8.435 
8.629 
8.815 
8.994 
9.167 
9.334 
9.496 
9.653 
9.806 
9.955 

10.100 
10.242 
10.380 
10.515 
10.648 
10.770 
10.905 
11.030 
11.153 
11.274 
11.392 
11.509 
11.624 
11.737 
11.649 
11.959 
12.067 
12.174 

DEPTH 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

IT 
12 
13 
14 
15 
16 
17 
16 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
3! 
32 
33 
34 
35 
36 
37 
38 
39 
40 

100 
2.503 
2.905 
3.137 
3.308 
3.446 
3.563 
3.665 
3.756 
3.837 
3.912 
3.981 
4.044 
4.103 
4.159 
4.210 
4.259 
4.305 
4.349 
4.390 
4.429 
4.466 
4.501 
4.535 
4.567 
4.597 
4.626 
4.654 
4.680 
4.705 
4.729 
4.751 
4.773 
4.793 
4.612 
4.831 
4.848 
4.864 
4.879 
4.894 
4.907 

300 
3.115 
3.747 
4.121 
4.401 
4.629 
4.825 
4.996 
5.150 
5.289 
5.417 
5.535 
5.645 
5.74 7 
5.843 
5.933 
6.019 
6.099 
6.176 
6.246 
6.317 
6.383 
6.445 
6.505 
6.561 
6.616 
6.667 
f .716 
6.76? 
6.608 
6.851 
6.891 
6.930 
6.966 
7.001 
7.034 
7.065 
7.095 
7.12? 
7.146 
7.172 

1000 
3.960 
4.952 
5.557 
6.017 
6.398 
6.726 
7.017 
7.279 
7.518 
7.739 
7.943 
8.134 
8.313 
8.482 
8.641 
8.791 
8.934 
9.070 
9.199 
9.322 
9.439 
9.551 
9.658 
9.761 
9.858 
°.951 

10.040 
10.125 
10.206 
1C.284 
10.358 
10.428 
10.495 
10.558 
10.616 
10.675 
10.729 
10.780 
10.827 
10.872 

5000 
5.457 
7.190 
6.286 
9.141 
9.859 

10.487 
11.049 
11.560 
12.030 
12 .<«66 
12.874 
13.256 
13.617 
13.958 
14.282 
14.589 
14.882 
15.161 
15.426 
15.683 
15.926 
16.160 
16.363 
16.597 
16.802 
16.998 
17.185 
17.365 
17.537 
17.701 
17.857 
18.007 
10.149 
18.285 
18.413 
18.535 
18.650 
18.759 
18.861 
18.956 

EXHIdlT 7.9 

RATE FUNCTION FOR MEDIUM ICE 

EXHIBIT 7.11 

GENERAL BRINE VOLUME FUNCTIONS 

DEPTH 

2 
3 
4 
5 
6 
7 
8 
9 

10 
H 
12 
13 
14 
15 
16 
17 
10 
19 
20 

2T 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 

100 
2.503 
2.P02 
3.129 
3.295 
3.427 
3.538 
3.633 
3.716 
3.789 
3.855 
3.914 
3.967 
4.015 
4.059 
4.099 
4.135 
4.167 
4.196 
4.222 
4.245 
4.265 
4.282 
4.296 
4.307 
4.316 
4.321 
4.~24 
4.3J4 
4.321 
4.314 
4.304 
4.290 
4.272 
4.249 
4.222 
4.186 
4.148 
4.100 
4.041 
3.970 

3UC 
3.115 
3.742 
4.108 
4.380 
4.598 
4.783 
4.942 
5.082 
5.207 
5.319 
5.420 
5.512 
5.595 
5.670 
5.739 
5.801 
5.850 
5.908 
5.953 
5.993 
6.028 
6.05« 
6.083 
6.102 
6.116 
6.128 
6.132 
6.132 
6.126 
6.115 
6.097 
6.072 
6.041 
6.001 
5.953 
5.695 
5.825 
5.741 
5.639 
5.516 

1000 
3.960 
4.944 
5.536 
5.982 
6.346 
6.655 
6.925 
7.163 
7.377 
7.569 
7.744 
7.903 
8.047 
8.179 
8.299 
8.408 
8.507 
8.596 
8.676 
6.746 
8.608 
8.860 
8.904 
8.940 
8.967 
8.984 
8.993 
8.993 
8.962 
8.961 
8.930 
6.887 
8.831 
8.761 
8.676 
8.573 
8.449 
8.302 
8.125 
7.910 

5000 
5.457 
7.175 
8.249 
9.076 
9.761 

10.351 
10.870 
11.333 
11.751 
12.131 
12.476 
12.793 
13.082 
13.347 
13.589 
13.809 
14.010 
14.191 
14.353 
14.496 
14.622 
14.730 
14.621 
14.894 
14.948 
14.985 
15.003 
15.002 
14.960 
14.938 
14.873 
14.784 
14.670 
14.527 
14.353 
14.143 
13.893 
13.594 
13.237 
12.807 

DEPTH 
• 5 

1.5 
2.5 
3.5 
4.5 
5.5 
6.5 
7.5 
8.5 
9.5 

10.5 
11.5 
12.5 
13.5 
14.5 
15.5 
16.5 
17.5 
18.5 
19.5 
20.5 
21.5 
22.5 
23.5 
24.5 
25.5 
26.5 
27.5 
28.5 
29.5 
30.5 
31.5 
32.5 
33.5 
34.5 
35.5 
36.5 
37.5 
38.5 
39.5 

XO 
• 389 
• 424 
• 442 
.455 
• 464 
.473 
.479 
•486 
.491 
• 496 
.500 
• 504 
.508 
.512 
• 515 
• 518 
.521 
• 524 
.527 
.529 
.532 
.534 
.536 
.538 
.540 
.542 
• 544 
.546 
• 546 
.550 
.552 
.553 
.555 
• 556 
.558 
.559 
• 561 
• 562 
• 564 
• 565 

YO 
31.56 
34.38 
35.84 
36.86 
37.66 
38.31 
36.87 
39.36 
39.80 
40.19 
40.55 
40.88 
41.19 
41.48 
41.75 
42.00 
42.24 
42.47 
42.68 
42.89 
43.09 
43.28 
43.46 
43.63 
43.80 
43.97 
44.12 
44.28 
44.43 
44.57 
44.71 
44.84 
44.98 
45.10 
45.23 
45.35 
45.47 
45.59 
45.70 
45.81 

359.60 
197.53 
145.17 
116.62 
97.90 
84.39 
74.02 
66.72 
58.89 
53.12 
48.17 
43.86 
40.06 
36.67 
33.63 
30.87 
28.36 
26.06 
23.94 
21.99 
20.17 
18.47 
16.69 
15.40 
14.C I 
12.69 
11.44 
10.26 
9.14 
8.08 
7.07 
6*10 
5.18 
4.30 
3.45 
2.64 
1.86 
1.11 
.39 

-.29 

SIGO 
251.04 
148.06 
116.77 
100.40 
90.04 
82.78 
77.37 
73.14 
69.75 
66.95 
64*61 
62.61 
60.88 
59.37 
56.04 
56.86 
55.81 
54.87 
54.01 
53.24 
52.63 
51.88 
51.29 
50.74 
50.24 
49.77 
49.34 
40.93 
48.56 
48.21 
47.88 
47.57 
47.28 
47.01 
46.76 
46.52 
46.29 
46.08 
45.87 
45.66 

G 
1.432 
1.334 
1.243 
1.161 
1.087 
1.019 
.956 
• 698 
• 644 
.793 
.745 
.700 
• 656 
.617 
.579 
.542 
.508 
.475 
• 443 
.413 
• 384 
.356 
.329 
• 303 
.278 
• 255 
.232 
• 209 
• 188 
.167 
.147 
• 128 
• 109 
• 091 
.073 
• 056 
• 040 
.024 
.008 

-.006 

SAL 
7.908 
6.864 
6.379 
6.059 
5.821 
5.630 
5.471 
5.335 
5.216 
5.111 
5.016 
4.929 
4.850 
4.777 
4.709 
4.646 
4.586 
4.530 
4.4 f0 
4.428 
4.380 
4.335 
4.292 
4.250 
4.211 
4.173 
4.136 
4.101 
4.067 
4.034 
4.003 
3.972 
3.942 
3.914 
3.886 
3.858 
3.832 
3.006 
3.781 
3.757 



IR6 

(«Hitsir 7.12 

r ». I HE STBtNv-.TM FRICTIONS 

E XHtdl T 7.1«. 

S’RATE VALUES 

OEPîh 

2 
■) 
u 
S 
«. 
7 
» 
9 

10 
11 

n 
i* 
is 
16 
l? 
IP 
19 
20 
21 
2 2 
23 
24 
2 S 
26 
27 
2« 
29 
30 
3« 
32 
33 
34 
36 
36 
37 
38 
39 
40 

* AB w 
94.607 
68.006 
60.061 
66.998 
63.604 
61.809 
6C.686 
49.663 
48.947 
48.378 
47.919 
47.644 
47.233 
46.974 

46.766 
46.^71 
46.418 
46.287 
46.176 
46.081 
46.00? 
46.934 
46.878 
46.83? 
46.793 
46.763 
46.738 
46.720 
46.706 
46.697 
46.69? 
46.691 
46.693 
46.698 
46.7C6 
46.716 
45.728 
45.743 
45.769 
45.777 

MEDIUM 
194 # 6 3 3 
119.97? 
95.996 
84.006 
76.436 
71.147 
67.214 
64.160 
61 • 7 ï 3 
69.705 
68.026 
66.602 
68.377 
84.314 
83.383 
62.661 
61.832 
61.1H0 
60.896 
50.069 
49.894 
49,162 
48.770 
48.413 
48.088 
47.790 
47.619 
47.270 
47.044 
48.837 
46.640 
46.480 
46.327 
45.191 
46.072 
46,970 
46.8B*i 
46.821 
46.780 
46.768 

CCU> 
194.631 

119.088 
96.161 
84.206 
76.660 
71.393 
67,478 
64.438 
62.004 
60.008 
68.339 
66.923 
66.707 
64.660 
63.725 
62.909 
62.184 
61.636 
60.966 
60.431 
49.966 
49,626 
49.133 
48,775 
48.447 
48.146 
47.870 
47,616 
47,381 
47.166 
46.966 
46,781 
46.610 
46.463 
46.307 
46.172 
46.047 
46.932 
45.826 
45.728 

DEPTH 
ï 

2 
3 
4 
5 
6 
7 
8 
9 

10 
P 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
12 
33 
34 
35 
36 
37 
38 
39 
40 

WARM 
94.607 

68.006 
60.051 
55.998 
53.6U4 
51.8C9 
5 Cl • 586 
49.663 
48.947 
48.378 
47.919 
47*644 
47.233 
46.974 
46.756 
46.573 
46.416 
46.287 
46.175 
46.C61 
46.002 
45.934 
45.878 
45.83? 
45.793 
45.763 
45.738 
45.720 
45.706 
45.697 
46.692 
45.691 
45.693 
46.698 
46.7C6 
45.716 
45.728 
45.743 
45.759 
45.777 

MEDIUM 
239.164 
167.213 
129.978 
1 14.598 
104,169 
96,399 
90,267 
85.240 
Ml .006 
77.365 
74.187 
71.376 
68.866 
66.606 
64,556 
62.683 
6C.965 
59.381 
57.914 
56.548 
56.27? 
64.07*, 
62.948 
61.88 1 
60.868 
49.900 
48.971 
4B.Ü75 
47.044 
46.837 
46.650 
46.480 
46.327 
46.191 
46,072 
45.970 
45.886 
45.821 
45.780 
45.768 

COLD 
239.164 
157.527 
l?t ,614 
115.310 
106.0^1 
97.423 
91.422 
86.615 
82.391 
78.864 
7*-,774 
T* .066 
70.636 
6P.462 
66.496 
64.708 
6 3 • C 7 4 
61.574 
60.19? 
66.916 
57.754 
56.636 
56.614 
54.662 
53.774 

52.943 
52.166 
51.439 
60.768 
50.120 
49.522 
4P.962 
48.437 
47,947 
41.489 
47.061 
46.663 
46.294 
45.962 
45.637 

fKMlrilT 7.13 

SALT REINFORCEMENT 

EXHIBIT 7.15 

WARM ICE STRENGTH 

DEPTH 
) 

2 
3 
4 
6 
6 
7 
8 
9 

10 
It 
12 
n 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
26 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
36 
39 
40 

WARM 
.000 
.000 
.000 
.000 
.000 
.000 
.000 
• 000 
.000 
.000 
• 000 
• 000 
.000 
.000 
• coo 
.000 
.000 . 000 
.000 
• 000 
• 000 
• 000 
•oco 
• 000 
.000 
•oco 
.000 
.000 
.000 
.000 
.000 
.000 
• 000 
• 000 
.000 
• 000 
.000 
.000 
.000 
.000 

MEDIUM 
44.631 
38.240 
33.981 
30.692 
27.714 
26.261 
23.063 
21.060 
19.292 
17.660 
16.160 
14,774 
13.489 
12.291 
11.172 
10.122 
9.133 
8.2CI 
7.317 
6.478 
5,678 
4.912 
4.177 
3.467 
2.780 
2.109 
1.452 

.304 

.003 
• 000 
• 000 
• OCO 
.000 
• 000 
• 000 
• 000 
•ooo 
•coo 
.000 
.000 

COLD 
44.531 
39.441 
34,353 
31.113 
28.390 
26.030 
23.944 
22.076 
20.366 
18.646 
17,434 
16.133 
14.929 
13.811 
12.770 
11.798 
10.889 
10.037 
9.237 
8.485 
7,777 
7.110 
6.481 
5.887 
5.326 
4.796 
4.296 
3.623 
3.376 
2.954 
2.556 
2.180 
1.826 
1.494 
1.161 

• 669 
• 615 
• 161 
• 126 

-.090 

DEPTH 
1 

2 
3 
4 
5 
6 
7 
8 
9 

10 
1* 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
23 
26 
27 
26 
29 
30 
31 
3? 
13 
34 
35 
16 
37 
36 
39 
40 

SUMS 
AVERAGE 

100 
198.180 
16C.789 
151.192 
147.310 
145.637 
145.046 
145.060 
145.440 
146.05? 
146.817 
147.687 
148.627 
149.616 
150.638 
151.683 
152.741 
153.8C8 
154.878 
155.949 
157.018 
158.083 
159.142 
160.196 
161.242 
162.281 
163.311 
164.333 
165.346 
166.350 
167.346 
166.333 
169.311 
170.280 
171.240 
172.192 
173,135 
174.070 
174.996 
175.915 
176.825 

6408.111 
160.202 

30C 
236.412 
197,428 
188.448 
186.542 
184,934 
186.424 
166.5C7 
187.936 
169.670 
191.334 
193.177 
195.068 
196.986 
19B.91 *» 
200.846 
202.773 
204.691 
206.596 
208.487 
21C.360 
212.217 
214.054 
215.874 
217.674 
219.465 
221.219 
222.962 
224.688 
226.396 
228.C86 
229.758 
2)1,414 
233.053 
234.676 
236.283 
237.874 
239.451 
241,012 
242.559 
244,092 

8524.248 
213.106 

1000 
286.832 
247.2)5 
239.899 
238.926 
240.278 
242.692 
246.647 
248.890 
252.288 
255.763 
259.272 
262.784 
266.284 
26Q.7S8 
273.201 
276.609 
279.977 
283.306 
206.594 
289.841 
293.048 
296.216 
299,)46 
3C2.436 
306.490 
308.500 
311.491 
314.441 
317.357 
320.242 
323.095 
325.919 
328.714 
331.480 
334,219 
336.931 
339.618 
342.279 
344.916 
347.530 

11669.371 
291,734 

5000 
371.415 
333.976 
331.263 
336.018 
34C.957 
347,784 
354.984 
362.321 
369.678 
376.993 
384.231 
391.377 
396.421 
406.361 
412.195 
418.925 
425.555 
432.0Ö7 
43M.524 
444,871 
451.130 
457.->06 
463.401 
469.419 
476.363 
481.236 
487.040 
492.779 
496.455 
504.C7C 
509.627 
615.127 
320.573 
625.966 
531.3C9 
536.603 
641.849 
547.050 
552.206 
557.319 

17793.786 
444.844 
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XHl.Ur 7.17 

OLD KL SV'-'N^Th 

ICO 
‘jqfi.íjb') 
^7.721 
kO*). 46 h 
381.Î11H 
36?.O*)-) 
3A7.167 
33^.105 
3?<..96$ 
316.218 
306.529 
301,676 
296.496 
2Ö9.663 
284.744 
280.014 
278.64? 
271.583 
267.804 
264.276 
260.974 
287.876 
284,971 
282.2 37 
249.663 
247.236 
244.98I 
242.794 
240.789 
238.838 
237.026 
235.317 
233.706 
232.190 
230.764 
229.426 
228.172 
227.002 
225.912 
224.903 
223.974 

S 11391.247 
R'GE 284.781 

5 
6 
7 
8 
9 

10 
n 
i? 
13 
14 
18 
16 
17 
18 
19 
20 
2’ 

2,7 
23 
24 
28 
26 
27 
20 
29 
30 
3’ 
3? 
33 
34 
38 
36 
37 
38 
39 
40 

30' 
/46,186 
59-.384 
5<7.m74 
507.848 
4H6.381 
470,104 
456.036 
445.603 
4 í5 .844 
4 ? 7.? 0 5 
419.486 
412.416 

'♦;!5.98? 
4JO.060 
394.679 
369.486 
364,736 
38' .293 
*76.120 
372.214 
368.831 
368.061 
361.786 
386.694 
>56.77> 
353,009 
36J•39 7 
347,925 
345.688 
343.370 
341,290 
339.319 
3 ; ?.460 
135.709 
3 34.064 
3 42.521 
3 31.ÜttO 
329.738 
326.495 
327,381 

15^26,456 
•98.135 

IODO 
>47,169 
/60.23V 
725.277 
693,94 J 
672.165 
655.364 
641,57? 
6 2 9, ü* 1C 
619,447 
61U,28? 
601.936 
694,?94 
667.247 
560.70b 
674,610 
668,90? 
863.546 
680,504 
661.740 
549.259 
645.011 
840,989 
637.176 
633.664 
630.135 
826.887 
6 7 4.795 
520.866 
516.067 
616,46? 
61?.966 
610.694 
508.36? 
506.266 
504,274 
502.414 
600,6 74 
499,064 
497.555 
4V6.177 

23138.334 
576.960 

8C0C 
I .Jlb,?46 
II 32.713 
loe 1.5 30 
lo54,I94 
1 .'35.799 
1.21.787 
1JlU.103 
1 OU.I71 
991.2 4? 
983.081 
974,846 
96«.506 
■y 61,687 
783.632 
949.700 
94 4, Of, 1 
m.fch9 
933.564 
928.671 
923.996 
919.576 
915.291 
911.16? 
907.254 
903.6 16 
«99.94? 
«96.62 ; 
093.766 
899.164 
087.107 
804,36? 
HSI.678 
«74.131 
«76.720 
874.444 
872.304 
070.301 
068.438 
866.717 
866.143 

37659.202 
946.400 

187 

E J»HI u I T 7.16 

MFDIUM ICC '.TOfNGfH 

9 
10 
1 * 
1? 
1 3 
14 
15 
16 
17 
18 
19 
20 
?i 
2? 
23 
24 
25 
26 
27 
2B 
29 
30 
3* 
3? 
33 
34 
35 
16 
37 
38 
39 
40 

SUMS 

100 
598.666 
456.301 
406.80C 
3 7 /.6 73 
357.081 
341,090 
327.966 
316.764 
306.980 
298,265 
290.39? 
28*. 197 
276.663 
270.398 
264.632 
259.2C6 
254.073 
249.193 
244.531 
240.055 
236.738 
231.554 
227.478 
223.4R7 
2 19.6*- 7 
216.665 
211.787 
2U7.9Ü1 
203.286 
202.084 
200.802 
199.428 
19?.93h 
196.314 
194.534 
192.564 
190.363 
187.876 
185.028 
181.704 

10524.920 
AVERIE 263.123 

un, 
/46,166 
688.367 
6 34.16: 
801.967 
4/9,074 
461.095 
446.146 
413,248 
421 .832 
4) 1,54ü 
402.13? 
393.437 
305.331 
377,717 
3/0,519 
363.677 
157.138 
350.869 
344,789 
338.924 
?13,?00 
327.597 
322.CB5 
116.633 
111.212 
1.6,792 
3 i'¡ .341 
294,827 
2M0.225 
206.4 1 9 
284,443 
202.275 
279.087 
2/7.243 
276.30? 
271.(06 
267.294 
263.C65 
250.189 
252.473 

14503.663 
'*62.888 

1 ICC 
947.169 
777,379 
719.676 
666.622 
661.119 
641.605 
625.11? 
610.633 
597,694 
668.6*9 
574,830 
564,098 
554.226 
54(.,616 
535.794 
827.058 
518.676 
610.460 
502.469 
494,604 
406,846 
479,180 
471.503 
463.843 
456.139 
448,350 
44C.432 
432.341 
422.501 
419,759 
4 16,806 
413.cei 
409.136 
414,71? 

399.736 
394.116 
387.734 
380.429 
371,977 
362.04b 

20638.887 
616.972 

5*00 
1 )05.246 
1120.130 
1* /2.207 
1640. 15C 
1016.064 
9 7,04« 
90.1 v2?4 
966.090 
981,954 
930.520 
925.629 
911.133 
900.951 
«89.OU 
877,265 
«65.658 
«54.146 
«42.690 
031.240 
019.779 
«08.239 
796.684 
784.765 
772.731 
760.425 
747.765 
734,745 
721.2 34 
704,763 
699.681. 
693.856 
687.2C6 
679.646 
671.C54 
661.294 
650.167 
637.502 
622.929 
606.037 
586.190 

33144.709 
826.617 

.U —L-- 





Tensile stress-strain test 

Tensile creep tests 

Compressive stress-strain test 



A 2 

TIME-STRAIN-STRESS DATA 

This exhibit contains the detailed data from stress-strain and creep tests. 
The column headings have the following meaning: 

Time 

This is the clock time which was photographically recorded 
simultaneously with measurements of load and deformation. 
Time is generally expressed in the data a hours, minutes, 
and hundredths of minutes. The format of the six digit 
number (123456) is hours in digits I and 2, minutes in 
digits 3 and 4, and hundredths of minutes in digits 5 and 
6. In some cases, digits 5 and 6 represent seconds, and. 
these cases are noted. Some creep tests have time durations 
greater than 99 hours. In these cases the leading 100 s of 
hours digit has been ignored. 

Strain 

Strain is calculated from the raw deformation measurements 
and is expressed as a dimensionless number. The number is 
listed as strain x 105. Exceptions to the exponent 5 are 

noted. 

Stress 

Compression: Stress is cal culled from the raw data load 
measurements and is expressed in pounds per square inch, me 
number listed is stress x 10°. Exceptions to the exponent o 

are noted. 

Tension: Stress is expressed in pounds per square inch and 
the number listed is stress x 101. Exceptions to the 
exponent I are noted. 

Test number 

A test identification number proceeds the set of time-strain- 
stress data for each test 

The tension test are the first test listed and start on page A 4 These are 
then followed by the compression test which begin with test I and continue 

through the remainder of Exhibit A. 

Some tension tests were re-run because of weld or head failures. Data 
for the original run and each re-run are listed. 



Explanatory Notes. 

3 1. Strain data expressed as strain x 10 . 
2. Strain data expressed as strain x 10^. 
3. Strain data expressed as strain x 10 . 
4. Stress data expressed as stress x 10°. 
5. Stress data expressed as stress x lOL 
6. Not used. 
7. The last two time digits represent seconds. 



fIMt *!MI* Slí*i 
OUI 
$kl. NOTÉS t,Mtf 
101101 O O 
ionio n « 
»omi il ‘i» 
1011Í6 TI If 
10112H 10? ?« 
101110 UO H 
101111 16T 1¾ 
10115? 55 
10115 T ?01 1? 
10Í001 ?l* TI 
101001 111 ®i 
101012 250 U 
102015 2*5 105 
102011 HO 101 
10202? 122 110 
102012 112 ** 
102010 101 112 
102011 120 1H 
0112 
SEI NOTH 2.1.T 
1:11220 o o 
111115 VO H 
115112 150 51 
115H0 Ul *• 
i moa 1H5 * ? 
now:» UH 6? 
15050', 115 *? 
155115 196 6« 
170000 200 6« 
180800 201 *8 
190000 201 69 
201500 20 ? *8 
? 10000 208 IT 
222200 209 6T 
211000 211 68 
080 TOO 225 68 
081011 15T 
mu 
SIC NOTES 2.1.T 
100502 ? ? 0 
IO0T00 28 0 
100 T1T 0 20 
10QTS2 TO 16 
l00?18 89 51 
1Q0?1? 100 6) 
100716 109 77 
100750 111 81 
100T51 119 94 
100758 117 105 
0144 
SEE NOTES 2.1.7 
211502 0 0 
211519 if 18 
211529 69 U 
211512 115 51 
211518 160 62 
211551 190 TO 
211556 7* 
0115 
SU NOTES 2.1.7 
211710 0 0 
211716 11 l? 
211710 27 26 
21 1716 57 15 
211750 ?1 15 
211751 81 56 
211757 97 66 
211800 108 76 
211601 11? 65 
211807 126 91 
01158 
Sit NOTES 2,1.7 
192108 0 0 
192111 II 9 
192116 22 20 
192119 H 29 
192121 50 11 
192128 65 55 
192112 78 66 
192115 9? 75 
192119 12« 81 
192111 702 
192152 72« 
192101 728 
0116 
SEE NOTES 2.1.7 
211010 0 0 
215016 8 2 
215011 U 10 
215016 18 19 
215050 51 21 
215051 7) U 
215100 96 49 
215601 109 ST 
215606 120 66 
215610 Ul 78 
215*11 HO 88 
215*16 »T 
01*7 

mi Ml-MN SIRS 
SEE NOIES 2.4.7 
091011 0 0 
091040 0 1 
091011 1» It 
09)017 21 20 
09)050 10 26 
091051 51 >» 
09105 7 64 19 
09)100 /7 1? 
09)10) 88 57 
09)106 100 6? 
09110? ?6 
0118 
SEE NOTES 2.1.7 
100921 0 0 
100929 20 56 
100915 16 16 
100910 50 56 
100946 61 76 

78 

0151 
SIC NOTES 2.1.7 
11)015 0 0 
2U0Î9 10 II 
21)012 30 19 
21)015 27 2? 
21)01? 1) 1* 
21)050 19 1) 
21)05) 1* 51 
21)05* 51 59 
21)059 62 6? 
21)102 ?0 76 
21)105 78 84 

88 
0151 
SEE NOTES 2.1.7 
201508 0 0 
201516 0 0 
201515 I 1 
20151» 1 1 
201552 l) M 
201551 ?l 19 
201557 )! 2? 
201600 )8 )1 
201601 10 11 
20160? 50 51 
201610 6 T 54 
2016H 78 ?0 

71 

0155 
SEE NOTES 2.1.7 
21))05 0 0 
21,1)08 9 8 
211)11 16 I? 
21))11 25 2 T 
211)17 )0 )7 
21)120 )? 1? 
21)1?) 11 57 
21)126 15 66 
21))29 58 75 
21)))2 81 
0156 
SEE NOTES 2.1.7 
2)5015 0 0 
2)510) 0 0 
2)5106 l? ? 
2)5110 29 1 7 
2)511) )) 27 
2)5116 )5 )1 
2)5120 12 11 
2)512) 51 51 
2)5125 58 59 
215128 6) 6T 
215111 79 75 
2)5111 81 81 
2)511? 92 92 
2)5110 100 100 

107 

016) 
SEE NOTES 2.1.7 
211*59 0 0 
21170? 1 ) 
211712 1) iO 
211716 28 21 
211 720 16 )1 
211726 ?5 *0 
2117)0 89 19 
2117)* . 112 *1 
2117)9 122 *9 
211712 115 ?? 
211716 119 8? 
0161 
SEE NOTES 2.I.? 
225101 0 0 
225109 O I 

225111 ? 8 
225116 IB 12 
225120 12 I* 
225121 16 ** 
225127 5) H 
2251)0 5? )• 

MMt STRAIN SIRS 
11 

0165 
SEE NOTES 2.1.7 
09175' 0 0 
091NO 1 0 0 
091808 1 2 
091811 « * 
091811 11 I? 
09181? 20 26 
091820 27 19 
0918?) )) H 
091825 )? 51 
091828 12 M 
0918)1 12 ?l 
0911)1 16 81 
0918)? 51 91 
091810 59 101 

101 

Ol?6 
SEE NOTES 2.1,7 
2016)) 0 Û 
201702 1 0 
201710 1 2 
20171) 8 8 
201716 1* 17 
201719 2) 20 
201721 H 
0177 
SEE NOTES 2,1.7 
211816 0 0 
211859 0 0 
211901 0 1 
214910 2 2 
211911 9 8 
214917 17 1? 
211922 12 18 
211928 ? 1 25 
2119)1 8) 29 
2119)4 96 )) 
2119)7 109 17 

50 

0178 
SEE NOTES 2.1,7 
09121« 0 0 
091212 0 1 
091210 0 2 
1)91242 ‘0 8 
091216 2C 1? 
091219 29 25 
094252 )5 M 
094255 43 12 
09125« 60 51 
091)01 57 60 
091.)04 65 69 
094)0? ?2 77 
094)10 7« «5 
094)1) 92 
0179 
SEE NOTES 2.1.7 
092117 0 0 
09220) 0 
002211 1 1 
092214 8 10 
09221? 16 I« 
092220 26 2? 
092224 )) 15 
092226 )« 14 
092229 45 54 
0922)2 52 62 
0922)4 5 7 70 
0922 )7 76 
0180 
SU: NOTES 2.4,7 
101420 
1014)0 0 0 
1011)4 ) 2 
1014)9 1 ) 
10144) 10 11 
101446 l? 21 
101149 26 10 
101462 )0 U 
101466 )« 50 
10145« )8 60 
101501 18 TO 
101504 18 78 
10150? )8 87 
101510 9? 
0181 
SEE NOTES 2.4.7 
2058?) 
2058)0 0 0 
2068)9 ) ) 
205842 9 6 
206846 22 16 
205850 )2 26 
20586) 4) H 
205865 49 42 
205859 67 50 
205902 66 68 
206900 ?5 66 
206908 84 101 

TINE SI8AI 1RS 
205911 94 «3 
205914 104 92 
20691H II7 100 
206920 HI 104 
206925 16? 103 
205929 19) 106 
2069)2 226 9? 
2059)6 2)8 10« 
2059)9 116 
0185 
SEE NOTES 2.4.7 
0906)9 0 0 
090600 0 
090609 
090617 1 I 
090*21 10 U 
090625 25 19 
090628 )6 26 
0906)1 46 )4 
0906)4 55 4) 
0906)7 *) 51 
090*40 ?4 58 
090*44 84 *5 
090*47 97 ?1 
090649 109 7? 
090*5) 12) 84 
090*55 92 
018* 
SEE NOTES 2.4.7 
195252 
195)04 0 0 
195)08 1 
195) 12 8 7 
196) 15 1? 1* 
195) 1« 25 24 
196) 21 )5 )2 
196)24 )8 41 
196)27 46 60 
195))0 51 68 
195))) 59 68 
195) )6 67 77 
196) )8 72 86 
196)41 79 94 
196)46 «8 105 
196)48 96 116 
196351 10) 12) 
196)56 11 ) HO 
196)58 121 156 
195402 117 
0190 
SEE NOTES 2.4,7 
140110 0 0 
140129 5 9 
1401)3 7 37 
140130 lb «4 
non? 24 105 
140140 )4 176 
140164 4) 221 
140200 64 ?6H 
14020? 70 )02 
140211 8? »08 
140214 118 2?9 
».4021 ? 260 240 
0418 
SEE NOTE ? 
166825 0 0 
166829 )) )0 
1668)? )? )7 
1668)6 6) 111 
1658)6 6? HI 
1668)? 61 188 
1668)8 8) 260 
1668)9 104 302 
166840 108 140 
165842 14? )97 
16684) 171 ID 
165844 204 610 
166846 2)8 698 
166848 2?1 676 
164849 721 
0419 
SEE NOTE ? 
167501 0 0 
167604 0 11 
167506 0 16 
167612 29 )? 
167516 25 60 
167517 29 88 
167519 41 10? 
167521 58 128 
167522 58 1)5 
16752) 58 1)6 
167525 58 155 
167526 62 210 
167527 8) 249 
167521 116 296 
1675)1 1)7 5*7 
1675)) 1)7 102 
1675)1 166 11? 
1675)5 166 515 
1675)? 195 587 

0 
0 
0 

21 
)2 
84 
9) 

100 
100 
100 
128 
m 
no 
2)6 
2)6 

0 
0 
0 

3* 
48 
r* 
96 

161 
172 
208 

TINE STRAIN 
1675)8 2)? 
1675)9 279 
167442 )20 
16754) )50 
167545 )66 
04)6 
SEE NOTE ? 
160100 0 
16040) 
140405 
160410 
160415 
15041? 
150419 
150421 
150422 
150426 
160428 
1604)? 
15043) 
1404)4 
14043* 
1404)7 
04)8 
1*5290 
16929* 
1*92*0 
1*92*1 
1692*2 
16926) 
169264 
1*52*5 
166266 
166267 
165268 
0442 
162725 
162729 
162711 
1627)2 
1627)4 
162 7)6 
1627)6 
1627)7 
162 7)8 
162719 
162740 
162741 
162 742 
16274) 
0449 
150002 
150006 
160006 
140006 
150007 
140007 
160008 
0440 
162077 
162080 
162080 
162081 
162081 
16206? 
0461 
175200 
175202 
17420) 
175203 
176204 
175204 
175204 
175205 
1 74206 
1 75206 
0456 
162050 
14211) 
162145 
152167 
162164 
162171 
162180 
15218? 
152196 
16220) 
162210 
162217 
162226 
1622)6 
152241 
0466 
171)5) 
171)80 
17)4)6 
17)449 
17)446 
17)46) 
17)171 
17147« 

SIRS 
64? 
726 
«0? 
8 75 
96) 

0 
6 

22 
2) 
60 

108 
1)4 
208 
212 
212 
212 
296 
))8 
)82 
446 
410 

40 
54 
75 
91 

108 
116 
120 
125 
1)) 
145 
158 
16b 
170 
187 
200 
250 
279 
n? 
)54 

0 
0 

)1 
77 

in 
156 
201 
250 
299 
))9 

0 
0 
0 
0 
0 
8 

16 
40 
44 
56 
60 
60 
52 
48 

0 
0 

29 
42 

129 
167 
21) 

0 
4 

)1 
62 

100 
158 

0 
8 
8 

17 
70 

100 
1)) 
166 
195 
220 

0 
4 
4 

12 
16 
64 
92 

104 
120 
128 
144 
160 
196 
212 
240 

0 
0 
0 
0 
4 
8 

17 
21 

0 
18 
55 
97 

147 
184 
2)) 
271 
303 
3)7 
)69 
409 
449 
484 

0 
28 

104 
171 
246 
)26 
402 

0 
47 

144 
226 
309 
)94 

0 
11 
44 

12) 
174 
226 
281 
))) 
40) 
459 

0 
9 

46 
76 

107 
14) 
177 
211 
244 
iff 
)11 
144 
)78 
445 
478 

0 
2 

)0 
67 
97 

1)4 
167 
201 

TINE S1RAIN 
17)485 )8 
17)491 
I ? 149» 
171505 
17)511 
17)517 
17)621 
17)524 
17)52? 
17)6)0 
17)5)6 
17)54) 
17)646 
17)549 
17)655 
17)5*1 
17)5*7 
17)686 
1735*4 

17)60) 
0460 
09)000 
09)0)? 
09)047 
09)065 
09)0*2 
09)070 
09)077 
0464 
142700 
14270? 
1427*9 
14277? 
142785 
14279) 
142800 
14280« 
142813 
14282? 
142829 
1428)6 
14284) 
142849 
142856 
14,1863 
142870 
142877 
142885 
142891 
142898 
112905 
112912 
142919 
142926 
142940 
142948 
14205« 
142969 
04 71 
1)1205 
131)80 
1)1)95 
1)1403 
131410 
1)1417 
1)1424 
1)14)0 
1)1418 
1)1445 
1)1451 
13145» 
1)1464 
1)1471 
1)14?« 
1)1484 
1)1497 
131504 
131611 
1)1516 
1)1524 
13153« 
1)1645 
1)1651 
131657 
1)156) 
11167'. 

SIRS 
2)4 
260 
101 
))6 
36» 
402 
41» 
4)6 
462 
469 
502 
6)6 
662 
571 
604 
638 
670 
767 
80/ 
949 

0 
3 

)J 
67 

100 
117 
1*7 

0 
0 
0 
4 
8 

12 
24 
44 
52 
52 
84 

106 
120 
11* 
148 
168 
188 
212 
2)6 
272 
)00 
)2« 
)52 
)72 
408 
472 
512 
584 
672 

0 
6 

)4 
67 

101 
1) 4 
168 
20) 
2) 6 
271 
102 
))6 
)69 
402 
4)6 
469 
506 
6)« 
670 
606 
637 
670 
704 
7) 7 
771 
8) 8 
876 
925 
97) 

1)151 ? 
1)15«) 
1)1590 
131697 

0474 
170450 
170461 
170452 
17045) 
170454 
170456 
170456 
170456 
170456 

0 
0 
8 

16 
36 
4« 
66 
64 
7? 
»4 
92 

112 
124 
144 
166 
180 
216 
2)2 
248 
268 
288 
356 
)H4 
448 
472 
500 
544 
576 
608 
640 
676 
6«4 

0 
8 

64 
120 
156 
21? 
276 
))6 
)8U 

0 
)4 

101 
1) 4 
172 
20) 
2) 5 
269 
302 
335 
169 
402 
436 
469 
50) 
S4U 
60) 
6) 7 
6 70 
704 
7) 7 
«04 
818 
875 
908 
942 
972 

1005 
10)9 
1074 
1106 
111) 

0 
50 

160 
T\> 
m 
416 
519 
607 
in 



A 5 

11 ME 5!«»IN S»*S 
) / *1’ "ÎI 
I T !.■>« ’’I* 
l/0«*»S Ia0'’ 

SM 1003 

0410 
01 WOO 0 0 
01^640 0 10 
UShliO tí 'I* 
0H6f(i 3Í 1b r 
0|Sh91 ^f> i«» 
OISIOI T6 »Oí 
OISÍÍO ’«■" 
Olíilít 
Olí»« lío **í 
011146 lí* »Oí 
011160 11Í 666 
011161 160 111 
Olí»« I«* 619 
omni íoo ni 
01119» 116 ni 
011H09 Hi 004 
Olí«« »11 B'í 
011040 »44 9»H 
011041 »60 911 
011061 »04 104? 
01101» 16 1104 
011001 41? 1141 
011900 140 1106 
0400 
114140 O O 
114111 16 »! 
114111 60 100 
114100 110 16» 
11460? 104 ? »4 
114611 1»? »01 
11461? 100 »60 
11461» »00 469 
114660 »10 1»6 
11460? »96 60» 
040? 
mus o o 
11J146 »6 41 
111164 »2 II» 
imoo loo lo» 
113191 l»2 2*T 
inoio t»? »i» 
113821 211 »02 
113040 240 411 
0406 
11747» 0 0 
l!?46l ** »»O 
132402 64 2»4 
1»2402 92 »16 
1»2403 112 »»I 
1»2403 136 *11 
132*84 176 119 
132*8* 196 186 
1 »7*81 2*8 616 
132481 280 »32 
0409 
111800 0 0 
111802 • 1» 
11180» 16 121 
111804 V> 202 
111801 64 261 
111801 88 »2« 
111806 112 »I* 
111806 1*0 *62 
111801 112 12» 
111801 23? HI 
111806 »00 »11 
111808 »32 I»* 
111809 *12 8»! 
111809 4*8 898 
»11810 49» 9»* 
111810 112 10*» 
111811 
0491 
161110 O O 
161111 O 3» 
161112 * I» 
161113 12 US 
161113 »2 2»l 
161114 *0 312 
161114 60 311 
161111 
0*94 
131110 O O 
131210 8 ** 
1312*1 *0 10’ 
131260 80 118 
111211 120 2*1 
131290 l»0 312 
131303 13» 319 
131310 216 *09 
13131» 260 *42 
13132* 296 41» 
131328 
0100 
141110 O O 
143112 12 13 

tUf 11881N lias 
143188 2* 100 
141101 10 I»» 
1*1220 96 2»4 
l*»?»1 12« »01 
14J241 140 »« 
143210 160 »68 
14S218 1»2 40? 
l*»?6i 196 4« 
14»?»» ?l? *69 
1432» t 21* *89 
141260 224 106 
141288 2*4 139 
1*1291 212 I»» 
|*»»0» 26* 604 
143311 284 61» 
14331 » »00 610 
1*3321 »20 10» 
14 » » 3 » «2 13» 

*08 »6» 

0101 
1(,0)10 o o 
160 »»I * 34 
160)90 2* 101 
160401 4* Hl 
t604;’0 6* 238 
1604-0 104 »31 
160446 '28 »69 
160*11 1*4 *02 
160461 180 469 
160418 216 1)6 
160*81 212 HO 
160490 260 60) 

264 6)0 

0102 
112821 O O 
1 12829 28 6» 
1128)0 3? 91 
ll?8»0 »6 121 
1128)0 12 Hl 
112831 16 l»4 
112611 12 208 
112831 12 191 
1128»? 9? 218 
1128»» 10* »11 
11283» 116 »*1 
1128»* 13? 319 
112834 14* *0’ 
112831 160 *12 
112831 180 486 
112831 19? 119 
112836 20» 113 
112836 ??* 190 
112836 1*" 
0103 
112112 O O 
112153 O 20 
11711* * H’ 
112111 8 161 
,|?711 20 223 
112716 24 302 
112717 32 362 
112718 40 *29 
112718 *0 *99 
112719 *8 116 
112760 16 610 
112760 80 684 
112761 »4 162 
1121*2 10* *2* 

112 838 

010? 
114315 O O 
13**10 12 »9 
11**12 12 n* 
114448 ?6 201 
11*4*2 12* 268 
114*18 112 33» 
11**93 2*0 *02 
134100 26* *3» 
11*110 288 *69 
114117 112 101 

352 119 

0111 
191000 O O 
111010 4 >* 
1110*1 20 99 
111062 »0 168 
111011 12* 2>» 
191090 18* 302 
191109 23» »»9 
191120 328 *36 
191121 I** 919 
111132 39* IOS 
1911*0 *32 13* 
111113 *92 *03 
191160 12* 6*0 
111168 11* »1® 
19111* I*» ,0* 
191190 1*0 ?H 
0919 
193*11 O O 
193*92 I»® 

UNI 918816 9189 
111921 10® 
193161 »26 
191969 »26 
193916 »26 
0916 
000049 O O 
000016 no 
00014» 100 
000231 920 
0918 
1*0011 O O 
140119 I’0 
1*018" 1®° 
091» 
111198 O O 
111201 HO 
1,,274 900 
113 392 1060 
0919 
191810 O O 
19)888 HO 
ti»*»* 100 
19409? »09 
0170 
112164 O O 
I1220? I»® 
112211 100 
112341 »»O 
0121 
114811 O O 
11*81» HO 
1149« 100 
114918 »1» 
0122 
000030 o o 
000069 110 
000140 100 
00019* »80 
0121 
l»ll»2 O O 
1311»» 190 
1111*9 680 
1)1110 1*0 

0121 
11211» O O 
112181 1»® 
11219* »90 
112196 »80 

0121 
16*611 O O 
164614 HO 
16*176 100 
164110 »0» 

0124 
180900 O O 
180910 1*0 
180918 110 
180923 »«O 
180926 «03 
0126 
111801 O O 
111810 190 
111819 100 
111822 190 
111823 190 
052» 
190803 O O 
190801 12 *0 
19080» 30 10» 
190809 63 110 
190811 »* 2*3 
190811 133 101 
19081* t»l l»l 
190811 200 **l 
190811 21* *U 
19081« 2*8 **0 
190819 211 *»* 
190820 100 610 
190,821 11? 6*0 
190822 1*2 61* 
190823 16» »®T 
190824 396 »*2 
0*28 
2066*1 
2066*3 * 1> 
2046*4 12 »» 
2046*6 ** I?* 
204**8 88 240 
204660 12» 30» 
204661 !*• l*® 
204663 20* *18 
204664 2*2 »02 
204661 2M 11* 
20466? 2*2 '92 
204668 321 *10 
204669 1»* ‘6* 
204610 392 
204*11 *21 
204612 6*0 
206613 6?» 
204614 »** 

f|ME SI88IN 1181 
?0*6»1 180 
204*1? 
0129 
091612 
091613 *> 
091611 29 104 
091616 *6 1»* 
091618 «» 240 
091660 121 »0« 
091661 163 «O 
091663 20* *31 
091661 2*6 101 
091666 ??1 I« 
091666 300 192 
09166» 321 
09166« 3»9 680 
0916»0 420 
0130 
1314»» 
131*81 71 *1 
13110? 29 100 
131119 63 l»0 
111134 83 234 
111148 104 300 
111 162 1 13 368 
lili»» I*» *31 
131191 16» '00 
1)1601 181 161 
1 )1621 229 6 »6 
01»! 
140691 
140100 « « 
140111 ?l 100 
140111 21 I»» 
140 »46 »» ?1* 
1*0160 63 »00 
1401») 10* WO 
1*0181 10* MO 
1*0800 129 100 
14081» 1*6 HO 
140820 1*6 *00 
1*0828 11* 6)6 
1408)6 119 6»0 
14084? 
01»? 
1*0186 O 
160196 l» I? 
160201 29 61 
1*021» 10 99 
160221 6» 132 
160229 92 166 
1602)6 108 199 
16024* HO ?»» 
160210 110 266 
160211 111 »01 
16026» 196 *»! 
160210 221 »6« 
16021» 2*6 *01 
160284 211 *»l> 
160290 »0* *69 
16029» «« 102 
16030* 3»l I« 
160310 *00 110 
160318 4»* 60» 
160)21 *6? 631 
011» 
l M 190 O 
111701 12 3» 
111221 1* I®® 
11121» ®» I®» 
111211 11® 23* 
111261 l»2 »01 
111280 21« »6® 
111281 210 192 
11129* 280 *19 
111100 296 *69 
111101 321 102 
111313 3*2 13* 
0114 
141911 
141921 * 11 
14193« 21 100 
1*191* *2 HO 
1*196» 6» 231 
141981 81 »0* 
141991 10* 161 
162010 121 43» 
1*2023 I** »01 
1*2010 118 »*0 
1*201» I»» I»® 
142044 188 606 
1620*0 200 616 
0*3» 
l»!»»0 
líl?»0 8 33 
1*1163 *2 •* 
«I»»* 83 I»* 
1*1188 12» 18* 
1*11*1 Ul 21* 
1*1808 213 290 
1*1818 2»* 3»* 

fiat 11861a 1181 
111826 292 310 
111831 31* *?0 
1118*1 41» *10 
1118*1 *11 120 
01)6 
181142 
181119 I» 3» 
181111 *6 «* 
18119» 8! I »6 
181191 121 184 
181201 118 240 
181216 192 290 
18122» 22» »»I 
1812« 21* »»“ 
181242 2«» *00 
1812*9 112 *3' 
181261 «8 410 
011» 
1 10220 
1102») l» 3» 
11021(1 *2 100 
1 10266 19 «O 
1 10280 116 2 »4 
110294 11« 300 
110)10 200 »10 
1 10)20 229 MI 
110»»? 26» *»° 
I10)41 292 120 
110311 »21 »»O 
110 161 »42 60t 

890 

0138 
09147* 
0914»» 11 3» 
091441, *6 «4 
091*18 8» 1»* 
091461 10* 16» 
0914»! 121 706 
091480 142 7>* 
091*8» 16» 210 
091494 188 »04 
091100 20« »« 
091101 221 »»O 
01)9 
11*92» 
1149*0 21 »> 
11*912 10 8* 
11496) «» I»* 
114911 121 190 
I14981 11* 2*0 
11*991 18« 290 
111001 
0140 
l»2l«6 
112204 21 « 
1)2220 6) 100 
1.)22)6 96 1 10 
n?2*6 1*6 220 
l»2216 110 2»0 
13226» I«« »20 
1)2? »6 21» »61 
1)2288 2*2 *2“ 
132299 215 *10 
112)06 28« 10» 
132)1* 11? 1*° 
01*1 
14?111 
1*21*4 » 
1*2160 »9 100 
162116 121 no 
14?IB» 161 21? 
142199 208 268 
1*2210 291 »20 
1*2222 »»I >?* 
14222« I?» *00 
1*2211 4*6 **0 
1*2244 100 410 

0142 
1)1630 
1)1631 O 1» 
1)161» I» 106 
1)1631 « 16? 
1)16)6 96 240 
1)1639 1*6 316 
1)16*0 UO »»» 
1)1641 21? 42» 
1)164) 210 *»0 
1)1644 2»0 1)0 
DI**» 296 110 
1)1646 »1» 620 
1)1641 1*6 610 
1)164« »1» 69* 
1)16*9 *13 »‘O 
01*1 
111806 
11180» 12 2 
111809 *2 10 
111810 1* m 
1*1811 »2 no 
111812 138 2»* 
11181» 191 »04 

lia» S!«»I8 1181 
111816 710 110 
man 21* 410 
I1IBI9 296 *10 
111820 111 100 
111871 »1« «O 
111822 »»1 »»O 
1118?) )«B 606 
11182* *29 640 
I1I821 *6 » 686 
111826 *6» ??0 
,1(821 *8» »16 
111828 1*6 840 

01*4 
I10604 
110601 *2 
110606 101 
11060» 16» 
110610 220 
110611 ?1» 
11061? »I» 
110611 Hl 
110611 40* 
110616 *11 
11061» »O? 
11061« 1*1 
110619 190 
0141 
2UI282 
2012«) 4’ 
201281 II* 
201286 no 
201?«» 23* 
201290 300 
201291 >68 
201 lOl »»O 
01*6 
1 14911 
114980 40 
U 4981 lo* 
114981 1?6 
11*98* 23* 
11*986 >06 
11*98» »68 
,,4990 *38 
01*1 
131119 
I) 3196 *12 »13 
0148 
1121?? 

.112119 »26 642 
0149 
I1266Í 1)9 « »0 
0110 
11290* 
II) 069 11* «10 

0111 
1 »3 »31 
l»»H!2 »02 101 
0112 
141140 
,41991 »66 112« 
0111 
160140 
160611 261 »«O 
011* 
1813*2 O 
181310 10 
181»60 60 
181310 90 
i«i»«o no 
181)90 160 
181)9» 190 
181*01 210 
18141» 2 ?0 
181420 249 300 

0111 
114181 
11*66» 286 »60 
0116 
111690 
171116 «2 >80 
011» 
181608 O 
183621 60 
18363* ’O 
1836*0 120 
183648 160 
183651 190 
183661 230 
18)661 260 
18361» 290 
18)680 *20 
18)681 3*0 
181691 »90 
181698 *30 
U1101 460 
183111 *90 
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0(1111 IM 11* 
oaim i*o m* 
0*11*0 »*» »11 
0*11*« *2* 6*6 
0*1» 
11*11» 0 0 
I12110 0 II 
112*1» o 2« 
11*1*1 * 1* 
in*»i io «o 
112**1 I« 12» 
112*»* *0 111 
11**1» 100 1*1 
11**** 11* 22* 
in*«o n» 2»» 
112*«» 1*» 2*1 
|H*0! 21* »I» 
112*0* 212 »** 
112*1« II» *0* 
I ü«»0 »** *** 
If2**0 1** »0* 
Ir**»o *»• »»» 
i n*»* m* 
Irio** 1*1*0 
o*rr 
n*»** 
o»r* 
0*4*00 0 0 
o«iroo 2 o 
0*4201 U I* 
0*4 n* o * 
0*4 M 4 0 I» 
o«inu * ** 
o«»ri* * i»» 
0«*f»« » *0« 
0*42*2 « 21» 
0**?«» • 111 
0*1110 *0 »12 
0**111 »2 »•* 
0**11» M *12 
0»*t»0 »0 MO 
0*»ï»l M »21 
0*41*1 1* »*0 
0*4112 «» Ml 
0*111* III M2 
04*1*1 11» 
0*10 
OtIMO 0 0 
012»*» 0 II 
0**101 0 «( 
0*2101 2 11» 
042111 I« 1*0 
04111» I* 21* 
0»2M* »• 21» 
0**122 M H* 
0*111» M »»* 
0*211* 10* 1*1 
o»m* n* »»» 
0*11»» 1*2 MO 
0*11»« *11 *21 
0»1!»1 *»» Ml 
0*21** *** MO 
0M« 
1110*0 I o 
11110* 10 0 
tinoo • io 
lililí 10 M 
111114 10 11 
lllll* 10 1*1 
uni» io in 

hm tmiN n«» 
nm» io »*1 
nmo io *** 
nm* » »*» 
ntnr io *o» 
nu** io »»o 
im*4 «* »o» 
nu*» ** *»• 
1111*1 l‘ 4»» 
1111»* •« »*• 
nu»* ï* »n 
nii»i loo i** 
IIIIM 100 MO 
n»»»! **» 
0*0* 
1*1*1« 0 0 
I41001 0 2 
1*1001 I 2» 
1*1011 1 »I 
1*1014 I» I»« 
14101» 2» *1* 
1*1021 »0 »0* 
1*102» H »*» 
14101* »* »21 
14101» M *»» 
1*10*0 M *1* 
1*10*1 «• *■• 
1*104* *1 61* 
l»»0*l 1* 6Í* 
1*10»» »♦ 1»» 
l»»*0» 110 
04*1 
16101» 0 0 
uiioi o r 
1*1104 0 2 
1*111» 0 I* 
Ikllll 0 «* 
1*112» 0 II» 
1*1121 o 110 
1*1110 0 21» 
161111 I» 21* 
161111 I» »M 
1*11*0 *k 1*1 
Mil«» »0 «Il 
1*114* 10 Ml 
1*11*1 »0 »♦» 
1*1114 *♦ »«» 
1*111» 1*0 *»l 
1*11*1 1*0 »«* 
1*11»» 1*0 ni 
nmi n» n* 
1*12*0 
0**0 
01*1«« 0 0 
01*»»! 12 I* 
012*0» I* Il 
onon 22 ** 
011011 I* M 
o no»* «* too 
onoi» 4» n* 
onnt 'o no 
011111 «* *00 
omor loo 211 
0111*4 12« *6« 
onni n* »02 
0112*2 1*2 11* 
011**0 210 »»» 
011*11 *10 »1» 
01»*** »»* «02 
Otllll 2*0 «I* 
0111*1 2*0 «Il 
011110 110 *»« 
011*0« 1*1 »00 
on»«i »«0 »1« 
on»** «10 1»» 
011*1» *!* »00 
011**0 »2« »1« 
on»*« *■« »n 
OllMl »II loi 
01111« MI 120 
onni »•• m 
01 »no »1» m 
0**1 
0*2000 0 0 
0*201* 0 21 
0*20*1 II ** 
0**112 2« !• 
0*21*1 «1 III 
0*21*0 M l** 
0*2* I» *0 II* 
0*12*0 II* 10* 
0«!!*« IM 2*1 
0*1211 IM 211 
0*11*1 210 »00 
0*21*1 111 II* 
0*1*1* II* »** 
0*1*12 
0«** 
0*!»»i 0 0 
042»»! * l* 
OMIl» 2 H 
0***0* I »I 

1IM SIMIN 41«» 
0»I«1I I» •* 
042»«* 2« 11» 
041011 »* IM 
0410*1 M H* 
04101* *0 22U 
04110! «0 *4» 
0*11«« 10» 2(* 
041121 l*r »I» 
0*1*1* 1*6 1*« 
o*»*»r U» 1"» 
0*12*0 lio «I* 
o»n*» **» *4* 
0*11*2 *»• »I*» 
0*1*02 »1* *1< 
0*1*1» »I» »41 
o»»«n *20 *«2 
041*0» *«■ »II 
0**6 
11***1 0 0 
II»«»» 0 II 
11**2* 0 M 
I1***1 * *2 
11«*«« 2 12» 
II««** 0 1*1 
II**»» « I*» 
11*000 I 211 
11*004 0 *»» 
11*010 I* 22* 
ll*ul« I* 110 
114021 22 141 
11*02» 2« 1*2 
11*01» 1« *1» 
11*0*0 »• **2 
11*0»» *« M2 
11*0*0 »0 »I» 
11*0*4 »» *»» 
11*0*1 »» 4*1 
i no«* r* «I» 
11*020 r* »»ï 
11*02* *2 »02 
11*0*0 M M* 
ll»0»» ** »»» 
11*0** 110 21' 
11*041 II» *1* 
u*o«2 no »»• 
11*001 
0«*« 
1*1*00 *0 0 
IblIM *0 1* 
1*1*21 M «2 
m*»» * *i 
l»l««l 10 II» 
1*1*10 * I** 
i»i**r *• m 
1*1*«* »* *1» 
1*2010 »2 *»» 
1*20»« »* *11 
i»iio» no m 
1*21*0 1»« 1*2 
1001 
1*1200 0 
IkWM k 12 
1*1*11 « *» 
1*11*4 • (0 
m*«* 1« n* 
l»l*2b »0 I«» 
1*1«*» I* II* 
1»1««2 42 212 
1*2011 «» 2M 
1*20»* 101 II* 
1*110» I»* »10 
1*1.10 11* IM 
100; 
i n*oo 0 0 
in««* 0 2! 
lllll* 10 »I 
1111*1 1« *1 
Iü»«t M II* 
in»i* io* m 
I!»«»« 1*0 11! 
Il»101 20* 20* 
mr.i *i* 1*1 
inno m *n 
111*1» *•« loi 
IHM* »»1 »** 
IIIMO 
100* 
0*21*1 0 0 
0**11* » * 
0*2112 1« 11 
o*im 1« » 
0*21*11 »0 1*0 
t**!«l 2* 11! 
0*2!** *0 211 
0*2!«« M *»• 
0*2*02 »* 2M 
0*200» »2 12! 
•«2*10 *• 1*0 
3»**ll 10 *>• 
»«•n n »*0 

i»***0 1* »»• 
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A 9 

«|»f SliS 
0*?l?> 
0*?»î» I* *1* 
042M0 100 fcfc* 
n«2i)l 10* Ml 
04/Mfc Hi M 
DA A8»9 116 «01 

*>BO 116 «6» 
U41A66 110 610 
06?660 Mb 666 
067661 116 100? 
062«6? 162 1060 
062067 160 111! 
1010 
061?60 0 0 
061026 6 1 
061011 2 11 
061016 10 ?* 
061060 20 762 
061061 76 201 
0610)6 70 127 
061061 17 1"2 
061066 10 660 
061066 60 606 
061012 60 626 
06I0T6 67 600 
061001 66 66? 
061006 6« ?7l 
061000 ?0 ??i 
1011 
061601 0 0 
061666 6 1 
066060 16 70 
066006 16 60 
066116 62 100 
064160 *>6 11? 
366106 60 160 
066226 60 101 
066260 60 210 
066262 60 266 
066121 ?6 200 
066160 02 »16 
066166 62 »60 
096616 100 »01 
066661 112 61? 
06661» 122 6 ?0 
066662 162 61? 
066610 166 66? 
06606) 102 010 
066060 100 066 
066?66 160 ?!• 
066?66 206 ??0 
0660») 210 022 
0660 ?6 210 066 
066616 262 «16 
1016 
011?60 0 0 
011062 0 0 
011006 0 62 
011612 0 61 
01166» 0 112 
011600 2 162 
011662 0 l?0 
012011 6 200 
012C6? 0 210 
012061 0 2?2 
012120 20 »00 
012106 10 »62 
012206 20 »?? 
0122»« 10 610 
0122?6 »2 660 
012110 »6 6?0 
01210» 610 
012110 62 60» 
012012 06 6T? 
01266» 02 620 
0120?» 00 000 
012606 00 060 
012662 ?6 720 
012690 60 ?•! 
012002 112 026 
012006 116 •?• 
012116 116 612 
01276? 120 662 
0I2??0 122 6?6 
012010 122 1001 
012066 112 1060 
012070 102 1076 
100661 100 0 
101010 10 06 
101002 2? 7? 
101060 20 120 
I0I1I0 »2 160 
10110? 62 20? 
10126? 60 266 
101100 62 »11 
101171 60 »0» 
1016»? 02 010 
10166? 06 6?i 
101600 6)6 
101011 606 
101071 060 

f|Mf 110016 Sit» 
101?»? 006 
U170? ?60 
101060 760 
101067 066 
IO1610 600 
107002 607 
107066 101» 
102116 1000 
107106 117» 
107700 ll?0 
107261 1100 
006066 0 0 
006166 16 10 
006160 70 67 
00621» 72 66 
006206 »0 111 
006766 16 106 
006)62 10 226 
006612 06 201 
006660 ?2 »16 
00*>6? 1 ?0 161 
086606 SO 660 
086ft »6 102 612 
0066H? 122 604 
006740 I»? 011 
08S?"7 140 0?? 
0060)6 102 7)0 
006800 104 ?60 
0066»? 706 04? 
006686 770 607 
060020 7)0 602 
060000 706 101? 
060176 )00 1007 
101? 
024000 0 0 
074020 2 1? 
024006 0 61 
07400? 10 06 
076616 26 118 
076666 62 16» 
026678 60 106 
076012 00 21? 
026046 124 246 
026004 122 202 
076121 160 »17 
026166 174 »6» 
026166 104 »00 
026216 104 420 
076200 10b 060 
026100 212 660 
0261)0 260 626 
076100 206 666 
024)67 700 400 
024626 »10 01? 
024000 »02 066 
024416 620 ?04 
07640? 600 747 
024011 412 007 
024002 010 846 
02471» 000 604 
024704 ?04 644 
024000 000 600 
1016 
112601 0 0 
1)2600 12 46 
112606 10 110 
11261 » 10 114 
112610 22 160 
1126?» »? 201 
1)262? 40 200 
1»?6»2 40 1)0 
1)26»? ?0 »06 
112601 00 00» 
112600 00 000 
1)2900 102 4»? 
1)2642 110 400 
112644 11? 016 
1»2646 100 600 
1)2602 140 ?4l 
1)1604 100 762 
1)1606 101 001 
1)2671 700 062 
1)2674 700 6»? 
1)2676 720 66? 
1)2602 20? 1000 
1)2604 200 1061 
1)2606 270 1100 
1)266? 260 1107 
1)2660 »20 I2>6 
1))000 »02 1172 
1))000 »70 1)01 
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160 
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100>0» 
1006)6 
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10074? 
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061076 
061606 
0670?» 
042107 
0471)1 
06716» 
047716 
062770 
047)70 
067)00 
067040 
047606 
067467 
067610 
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062727 
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04700» 
062060 
062606 
06)000 
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107) 
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101040 0 
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101646 
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101616 1000 
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712 
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402 
466 
46? 
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466 
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466 
46? 
4M 
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112470 
112001 
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11240? 
I12411 
112424 
1124)7 
112440 
112461 
112471 
11240) 
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112600 
112614 
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112620 
112640 
112662 
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4)6 
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40» 
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014641 
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0)4600 
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000007 
000070 
0000») 
00004? 
00006? 
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000060 
00010? 
061006 
061006 
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061086 
061O66 
091108 
0611)0 
061104 
061146 
061166 
06110? 
061164 
061709 
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061760 
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01716? 
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017160 
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012220 
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177171 
172170 
172100 
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172166 
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172214 
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172246 
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? 
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0 
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68 
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»62 
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70 
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66 
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270 
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0 
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»0 
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74 
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260 
»14 
»41 
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07 
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»14 
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70? 
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)00 
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06? 
4»? 
472 
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604 
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718 
74? 
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11 
07 
• ) 
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106 
10» 
21? 
700 
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»12 
)o? 
»0» 
016 
008 
ooi 
416 
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40? 
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660 

0 
»6 
74 
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104 
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21? 
24) 
206 
)24 
)41 
000 
014 
070 
406 
40? 
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610 

0 
0 
0 

21 
12 
00 
41 
60 
06 

II? 
1)0 
14» 
160 
206 
2»? 
246 
200 
»14 
»46 
106 
420 
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471 
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>6 
?» 
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1)004) 64? 606 
1026 
14216» 0 0 
14720» 2 0 
147222 0 74 
147226 14 12? 
1422)0 #2 147 
1472)0 )0 204 
1472)8 02 240 
147201 06 760 
147206 60 »17 
142240 62 »6? 
14224) 110 0)7 
14224? 102 00? 
142761 170 4)2 
147260 272 400 
147260 260 6)7 
162??1 »00 600 
142270 )62 7)1 
147270 0)2 787 
117441 0 0 
117601 10 ? 
117614 16 70 
117671 »0 66 
117676 02 141 
1176)? 40 714 
1176)7 ?• 276 
117600 102 »20 
117000 120 »70 
117640 100 000 
117644 206 414 
1014 
0414»? 
041441 0 0 
06144/ 10 16 
041461 2 41 
041464 0 101 
041466 10 142 
04147) 72 214 
061476 78 ?6? 
061474 )0 944 
041402 02 »04 
041406 40 000 
041440 62 040 
041440 06 008 
041460 70 462 
041601 70 006 
06160O 82 641 
041607 40 700 
041610 46 741 
041610 110 80» 
04161? 170 06» 
0416?: I»6 914 
041624 160 1000 
041620 14? 1016 
0416)1 160 1067 
041614 176 111? 
041610 100 116? 
041.601 200 1710 
041600 716 1760 
041607 276 1)00 
04I64U 700 1))0 
012240 0 0 
017246 2 22 
012260 0 76 
012260 6 110 
012260 10 20? 
017270 76 747 
012270 76 »0? 
012170 »0 176 
012201 60 026 
012204 40 00? 
012200 46 4)4 
012261 60 441 
01224O 76 6»6 
01224? 0* 64? 
017)00 00 700 
017100 10? 000 
017)09 110 911 
017)1? DO 9?| 
017)14 106 10)0 
017114 162 1064 
017122 170 1 146 
0r»?4 102 1214 
017)29 200 121? 
012))2 226 1)60 
012))6 264 1007 
19)6 
009600 0 0 
0007)0 10 24 
00007? 0 4? 
00060? 12 4? 
000642 70 111 
001014 10 164 
001074 166 
001144 76 2)0 
001200 20 261 
001272 20 26» 
OOI »00 »0 »20 
00101» »4 16? 
001000 00 »66 

TIM ST0OI4 IT*V 
00140) 00 011 
001600 46 064 
001670 46 06» 
00170) 60 4)0 
001014 66 464 
001090 7? 466 
001904 60 670 
00700? 90 66U 
007004 10? 644 
00710? 11? 708 
002741 106 702 
00? 102 178 8)0 
000276 y 
00070) a 
oooiio o n 
000)04 ? 4U 
000)41 0 89 
000018 0 170 
000004 10 164 
000070 70 70) 
000406 76 7)9 
00047 7 )0 7 7» 
000466 )0 Ml 
00046-» 00 »01 
0006)1 06 )06 
00067? 00 077 
000706 40 066 
000701 40 400 
0O0779 46 400 
00081? 60 401 
04004» 6? 614 
000806 66 64» 
0009)4 ?U 708 
00090? 70 70» 
0010)4 70 872 
00107? "7 802 
OOII78 86 416 
0011?) 80 944 
001770 42 1000 
001267 96 1101 
001126 40 1161 
1000 
11»40? 0 0 
11)440 6 I 
11)964 10 76 
11)478 70 64 
111904 70 170 
11)69? »6 177 
11)498 00 21? 
110004 76? 
110010 4? 177 
11002» 4M »01 
110079 60 020 
09700? 0 0 
042094 0 0 
092429 0 70 
092410 6 46 
042440 12 90 
062442 70 107 
062444 76 104 
062464 )0 ??0 
062472 OO 262 
067407 46 )10 
067447 70 »7? 
042602 92 0)6 
067617 100 096 
09267? 110 442 
092870 17? 49? 
0970») 1)0 600 
047608 146 646 
06264? 170 746 
lOIOOO 0 0 
IdtOD ? 64 
101077 0 III 
IOIOIO ? 274 
I0I0O? 14 »6» 
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098981 1 )6 
098866 1 81 
08891) 6 80 
088941 4 97 
088991 10 117 
090018 • 181 
0900)9 170 
090061 )0 198 
090088 11 1)8 
09011) 81 271 
090161 86 '08 
090168 86 )19 
090191 )•! 
09021) 78 6)7 
0902)8 116 «86 
09026? 801 
090279 162 827 
090)07 128 874 
12)7 
1)2211 
1)2287 )2 18 
1)2268 )2 88 
1)227) )0 190 
1)2279 69 241 
1)229) 108 )11 
1)2)0) 198 884 
1)2)10 264 644 
1)2)18 )48 714 
1)2)20 )48 791 
1)2)18 442 987 
1 706 76 0 
17048) 14 28 
170696 19 61 
170691 )4 102 
170 700 86 191 
1 70706 7« 189 
170712 108 2)6 
170716 116 184 
170720 1)1 ))? 
170728 210 )90 
170711 144 496 
1707)4 )00 924 
170741 )22 890 
170747 )64 688 
170782 418 727 
I7CÎS4 468 789 
174161 826 884 
170768 896 9)0 
12)8 
099899 0 
09892) 8 19 
098966 14 4) 
098969 26 97 

MMi s78419 iras 
099997 44 7) 
1000)6 46 126 
100110 94 124 
100179 96 196 
100198 119 19' 
100126 174 11? 
100)96 11? 18» 
100419 1)0 190 
10047? 190 »16 
I00SI6 »14 161 
IOOS 71 17* *10 
I0061M 426 46) 
100696 S96 SI4 
100 74? 616 S4) 
100801 749 61? 
100AS6 7)6 661 
11)8 
110076 0 
110190 2 6 
110210 12 16 
110141 |0 16 
110270 I? )7 
110290 18 44 
II0I1S 10 S) 
110))4 ?0 6) 
110) 77 4? 91 
110426 94 99 
110498 1S4 117 
110SS ) 299 1 )9 
110611 ))0 169 
110619 168 1)9 
1104)9 )80 119 
110690 408 19 
110700 0 9) 
110761 I? 71 
110766 W 81 
110907 )6 100 
11084S 84 117 
11089) WO 1)6 
110970 269 17? 
111089 490 199 
1111)9 8)6 227 
111299 I960 29« 
111) 96 29)8 269 
11197) )120 270 
129) 
11)804 2 4 
11)812 2 II 
I ID?) 2 20 
11)9)9 2 40 
11)891 10 69 
11)862 10 89 
11)9?) 1« 101 
11)988 )4 120 
II )900 64 1)9 
II8000 110 19) 
114098 111 111 
11407? 170 290 
114094 l?e 276 
1199 
160290 0 0 
160)91 90 
160)96 10« 
160616 114 
160491 111 
160470 111 
160487 94 
160906 71 
1160 
081606 0 0 
0916)0 102 96 
0816)8 118 9) 
081642 )? 129 
082647 140 190 
091690 146 180 
082694 160 10? 
062699 189 1)6 

662 206 141 
P82669 2)4 189 
092670 2)0 )17 
09267) 299 )44 
062677 
1262 
114990 0 0 
11494) «2 42 
114970 94 6) 
114979 70 10) 
114980 74 126 
114984 84 199 
114990 104 194 
114996 196 291 
11460? DO 186 
114606 16« )22 
126) 
I )9900 0 0 
1)9999 2 IB 
1)9991 96 22 
119921 40 99 
1)8979 96 119 
140010 )92 1)2 
140042 948 169 

TIME 816619 916J 
1264 
164900 0 
164610 4 
164616 6 
16692/ « 
1666)0 6 
166942 4 
164898 246 
164666 266 
164870 ??8 
1291 
081402 
081911 I? 
061929 90 
0HIS4I S? 
081S60 4? 
129? 
00001? 16 )? 
000014 19 46 
000019 10 49 
00002/ «2 89 
000026 44 10? 
0000)0 SO 12) 
0000)» S? 141 
0000)6 76 IS? 
0000)9 90 174 
000042 106 19) 
000066 160 212 
000048 |4? 2)1 
OOOOSI IS4 ?S1 
OOOOS4 174 /7? 
OOOOS? 166 /99 
000060 196 107 
000069 194 )40 
000069 166 )66 
000074 166 196 
00007? »94 
1287 
1)/60/ 0 0 
1)2 709 ? 28 
I )2966 2 98 
1 12968 8 1)1 
1129?) 8 164 
1))041 16 186 
|))0?9 )6 204 
1))090 )0 111 
1))120 4? 2)0 
1)11)7 96 269 
1))18) 40 290 
1))169 66 298 
1))199 66 266 
1))219 99 26« 
1))269 96 )01 
1))280 126 120 
1))29) 129 DO 
1)))21 I)« ))6 
1))))8 162 )96 
1)))99 198 )69 
DD71 162 )69 
1))419 194 404 
1))446 2)0 42) 
1))479 248 440 
1))902 7 76 496 
1))8)2 »06 476 
1))96) »42 499 
1))994 »60 914 
1286 
190000 0 
190099 4 7 
190096 9 27 
19006» 16 49 
1SU066 10 62 
190070 10 77 
190076 14 9» 
19006) 26 122 
I90069 40 192 
190092 4* III 
190096 60 210 
190102 6« 260 
190107 96 277 
19011» 106 »22 
I90II6 112 »49 
190119 124 »69 
19012) 1)6 »94 
I SOWS 19« «12 
1901)1 166 470 
1901)7 194 909 
129» 
169)82 1« »1 
169610 »0 «8 
169671 60 64 
1699)1 ?4 114 
169607 62 199 
169666 7« 17) 
169720 119 /10 
169900 19? 269 
169971 166 28« 
169964 206 >19 
170017 29« lr/6 
170088 )1) )92 
170170 11« 419 

V|MC 818619 8768 
1296 
090991 0 0 
081041 4 17 
081102 24 48 
Oil II» 40 I» 
08129) 60 119 
091 167 9« 199 
06| S )0 I?« |89 
OH 160S 124 228 
OKI 660 192 16% 
08176% /48 10» 
081821 )09 ))7 
081691 »90 »7? 
0819/8 428 192 
081964 «70 «II 
081997 492 4»0 
082040 S »8 448 
08206) S80 466 
082096 6S0 464 
08? ID 708 SO? 
062169 79? S/0 
08220S 960 
082/61 9?« SS6 
082262 1096 S7S 
082)1/ UH S9» 
092)69 l»?0 61) 
062607 1649 6)1 
1)0» 
109401 
109406 
109611 
109416 
109620 
108624 
108428 
1094)1 
1094)% 
1094)8 
109441 
1094«t‘> 
109441 
109491 
109494 
10949? 
109462 
109669 
109469 
1S0900 
190910 
190919 
180916 
190921 
190929 
190928 
190992 
1S099S 
190997 
190960 
19096? 
19096% 
193970 
190974 
1S097? 
190960 
1%Q98S 
190998 
190992 
19099¾ 
190998 
19100? 
191011 
100200 
103278 
103400 
10041* 
1004t« 
100421 
100426 
1004)0 
1004)9 
1034)8 
I0044) 
100446 
10049? 
103496 
100461 
100464 
100469 
100471 
100479 
I004?6 
100** 6 1 
IDO*«« 
103499 
100492 
1)10 
1)1000 
IIIOSI 
mil) 
11114) 
1)1/00 

tint 919419 sm 
1 »1241 »6 1)6 
1)1267 66 171 
1)129) 8? 21? 
1)1)16 10? ?*? 
1)1)69 198 290 
1)1)6» 19« )19 
1 )1 )86 178 »6« 
1)1406 /20 )92 
1)16/6 2)8 4)0 
1)1449 /66 466 
1)1667 )64 900 
1)1466 4/? 940 
1)1907 486 9?6 
1)1926 969 61» 
1)1916 986 640 
I»’946 640 690 
1 )1989 616 66« 
1)19 
16)000 0 
16)016 0 9 
16)020 I? 28 
16)0?» /8 9« 
16)027 )« 69 
16)0)1 46 99 
16)019 66 16« 
16)069 II« 210 
16)069 110 299 
16)089 16? »2« 
16)099 208 )70 
16)091 /42 «2» 
19)064 29? 464 
mi 
11199) 0 0 
I >2209 4? ?? 
1 )2272 96 99 
1)2)92 90 101 
1 )2472 100 119 
1)2972 126 146 
1)26«) 19« 184 
1)2719 19? 220 
1 )2822 216 279 
1)2921 »62 »?• 
I DO? 7 «2« )80 
IDUS 968 «60 
1))176 «74 479 
1)2» 
19400? 0 0 
194076 29 10 
19909« 26 20 
196099 20 «• 
199109 19 7» 
199110 19 91 
199129 )2 199 
1961)9 22 200 
196160 «6 2)7 
196167 7? 21? 
194192 60 »10 
196199 60 »46 
19416» 96 )96 
194169 100 6») 
19617« 120 674 
1446 
0)0000 ) 67 
0)0100 0 90 
0)0182 10 107 
0)0216 28 1)4 
0)0266 94 108 
0)0)1) 86 »99 
0)0170 m 90» 
0)0420 168 604 
1447 
012990 10 67 
01)000 6 67 
01102S 2« 1)4 
01101? )4 201 
01)0»« 90 269 
01)044 60 D2 
01)090 6« »99 
01)086 ?6 «69 
01)06« 96 9)6 
01)071 13? 60» 
01)077 122 66? 
144« 
0)0030 0 99 
0)001? 4 124 
0)0019 I? 184 
0)0016 |6 229 
0)0020 2? 780 
0)00?» »0 »22 
0)0029 )6 »99 
0)0026 42 »9» 
0)0029 49 41» 
0)0041 89 680 
0 »0044 9« 7?« 
0)0046 109 768 
0)0049 114 798 
0)0090 126 946 
0)009? |»8 992 
0)0089 146 9)6 
0)0089 160 1022 
0)0061 176 109i 

0 0 
6 I? 
I? I« 
19 109 
2« II? 
29 16) 
»? 17? 
40 194 
96 244 
74 27? 
90 29? 
70 »28 

III »94 
120 »II 
I»4 409 
ISO 41) 
180 474 
2C0 920 
216 929 

0 29 
)6 ?• 
«6 46 
96 96 
98 69 
6? 16 
92 169 
90 16« 
70 II? 
96 199 
90 111 
66 2)9 
9b 269 

132 29) 
116 )|) 
126 ))8 
126 »44 
196 )74 
196 42? 
H6 490 
lf'2 479 
186 90) 
.'46 87? 

82 14 
l«k' 9 
194 7) 
198 99 
178 12? 
174 149 
194 179 
196 /00 
219 227 

/6? 
2«? 299 
24« »24 
264 »40 
294 »9C 
)06 42» 
)10 49/ 
DO 480 
»44 90S 
)96 9)? 
)9« 997 
«26 991 
«68 626 
«6« 646 

0 
4 0 
2 49 
4 69 

28 109 



A 12 

sut 

« 
10 
44) 
4» 

40 
4« 
•M 

111 
1/4 
HI 
144 
144 
144 
I r4 
140 

44 
41 

114 
144 

If 
111 
114 
104 
! f 4 
440 
411 
411 
rfi 
«44 

414 
444 

»044 
1114 
UM 
1111 
»144 

M 
404 
444 
444 
■41 

1011 

I |*f SI44U 
|444 
041000 
04 !00§ 
04 1010 
t)4 1011 
041014 
04 101G 
0410II 
041010 
041014 
04 1014 
(14 101« 
0410 10 
041011 
04 10 14 
041014 
04 »01« 
041040 
1440 
100000 
10000« 
loooio 
10*011 
100014 
100014 
1444 
041400 
04/414 
041411 
041414 
04141« 
04/410 
041411 
04/414 
04141* 
041440 
041441 
041441 
04/44« 
1444 
0 f1440 
011464 
011441 
011620 
0 M 640 
0 M 6*1 
OMfl* 
ortT4* 
OMflO 
ontu 
Of1141 
Of lift 
ori40f 
01141* 
Oflffl 
1446 
010100 
OlO!f4 
0(0116 
010114 
0101)1 
0101)4 
OlODf 
010)14 
010141 
010)44 
010)40 
01CVM 
0IUM4 
010)66 
OlOlfO 
OlOlfl 
164 f 
014640 
014661 
C14664 
01466« 
0146 fO 
0 »46f! 
0146f4 
0)46 f6 
1641 
040000 
040014 
040100 
0401M 
0401?« 
041««« 
041100 
04)000 
044«00 
1000«! 
10I«00 
101000 1«1 
10440? !«1 
110100 
11)100 
lll»«l 
U4f00 
1))100 
140TOO 

4114 
6? 

0 
11 
1« 
46 
fO 
*1 
42 

111 
I/O 
II« 
140 
16« 
!*• 

0 
20 
10 
4» 
60 
ft 
46 

116 
1 10 
162 
If« 
204 
224 
241 
2 ? • 

20 
24 
16 
46 
44 
66 

?1 
«• 

111 
146 
l?4 
146 
204 
106 

44 
146 
266 
142 
4 ?4 
4 fO 
641 
?•? 
• 14 
414 

100) 
1064 
1140 

M 
1)4 
202 
l?l 
114 
401 
4 fO 
4)4 
606 
6? 1 
f )4 
■04 
• ri 
414 

1004 

II 
141 

24/ 
24? 
146 
401 
441 
40« 
4)6 
6?4 

)64 
)?• 
141 
416 
4 »2 
444 
464 
462 

0 
I« 
24 
41 
44 
60 

ri 
•4 

|0<i 
111 
!<’« 
146 

162 
ISO 
142 

16 
46 
42 
42 
46 
?6 

40 
46 

111 
I/O 
144 
146 

6? 

6? 
6? 

6 ? 

6? 

6? 

6? 

6? 

6? 
104 

114 

/62 
161 

41« 

404 

4 f 6 

644 
no 
U4 
■62 
41? 

1012 
IOBO 
1144 

■4 
21? 
/•6 
14» 
4)1 
400 
41? 
64« 
? 14 
?B6 
■61 
4)? 

461 
10. • 
10 ?4 

lilt 

0 
16 
16 
44 
?6 
4» 

no 
144 

101 
no 
160 
101 
111 
1)6 
1«6 
160 
IfO 
1«6 

)00 
)00 
)11 
))0 
)61 
)61 

T|*t Still« 
140000 144 
144000 
164200 
I?/400 
202100 
212400 
124400 
2 1006« 
121100 
I 44*00 
lll?4t 
111??« 

II??«! 
mm 
112146 
112»01 
11/404 
11/114 
IMHO 
111«/« 
I ll«14 
ll?««0 
111««« 
I 1/141 
11/140 
I ««4 
01/400 
01/41) 
011414 
01/444 
01/44! 
01/444 
0124«« 
0t/4?2 
0114?? 
012414 
0i2440 
01244? 
14«? 
000000 
00001« 
000022 
000026 
000010 
000014 
0000)4 
000061 
00006« 
0000«« 
000064 
000044 
00004? 
00006U 
000062 
000064 
0000?0 
000014 
000104 
000200 
000)00 
000 )40 
000400 
000440 
000400 
000600 
000?00 
000400 
000400 
001000 
001100 
001200 
001400 
001400 
001141 
001400 
002100 
002)00 
001400 
00 1000 
00)400 
004000 
004400 
004000 
004600 ««• 
010100 
010000 
OllfOO 
on«oo 
0l)«C0 --- 
014)00 611 
0I««00 664 
010600 
0110)4 
01)4)0 
014000 
01440« 
0)1)1) 
04)640 
0S0400 
061)10 
|6fO 

144 
10« 
«64 
610 
?4f 
• ?4 
4«« 

4 
6? 
6? 
6? 
6? 
6T 
61 
6) 
6? 
6? 
6? 
6? 
6? 
6? 
6? 
6? 
6? 
6? 
6? 

0 
• 

1« 
66 

40 
111 
114 
142 
146 
144 
14« 
160 
164 
164 
16« 
16« 
l?6 
I?« 
1*0 
/10 
264 
2?2 
242 
111 
))6 
144 
l%4 
)«• 
)F0 
)?• 
)04 
)■• 
420 
4/S 

444 
44« 
462 
4?4 
44/ 
V4 
414 
41« 
422 
4 )• 

Oil 
610 

f) 
Ifl 
1)2 
444 
660 
1)4 
444 

1010 
1010 
1010 
1010 
1010 
1010 
1010 
1010 
loin 
1010 
1010 
1010 
1010 
1010 
1010 
1010 
1014 
1010 
1010 
1010 
1010 
1010 
1010 
1010 
1010 
1010 
1010 
1010 
1010 
1010 
1010 
1010 
1010 
1010 
1010 
1010 
1010 
1010 
1010 
1010 
1010 
1010 
1010 
1010 
1010 
1010 
1010 
1010 
1010 
1010 
1010 
1010 
1010 
1010 

660 
«•0 
6§0 
640 
? 16 
f 14 
«24 
•)• 

11Hl 4!«*I»Í 4U4 
012/00 « ** 
012/11 10 /1« 
01//14 »0 140 

01//1 ♦ )2 I«) 
01//2/ »O «1« 
01///? 4« « )4 

Oil/*/ »22 I00* 
i «io 
0*0000 I®' 
0*00« r » •»» 
0*0101 I 
0*0111 1/ '®1 
0*01'* 1* 
0*011« *> '*» 
0*0«* *« «O’ 
0*0/«1 10 *1* 
o*o/»r »* *»* 
o*m/ h* ‘l® 
0*0 Ik* 1*0 *'* 
0*011» I»/ 1*0 
0*0*11 11/ "1® 
0*0«kl ZU •'I 
0*0*00 /10 O*'1 
t»«> 

0 101 
01/1*0 o 100 
Ol/k** 0 11» 
01/1*0 *1 11* 
Ol/tk/ 10/ »01 
OIZI** 11* »*0 
01/1*1 /0* »** 
OWIM /*» 10* 
i*ir 
o»zo*o »» 
0«/0«0 1» 10? 
0«/0*l /* *•» 
o*;o** */ **o 
0*/0* ’ oo *•/ 
n*/oi_ i/o l*o 
0*/0M I*» *0/ 
0«/01* 1*» 1010 
1*0« 
110*/1 o 10 
110*00 * *0 
110*10 10 /»0 
110*11 1* »00 
110*1* 11* 1*0 
110*19 Ik* 1010 
0**000 Ik kO 
0**0*0 /0 »0 
0**0»1 *• »10 
0**0»* I» **0 
0**0*l 10» 100 
0**010 11/ 900 
0**071 l»* 17*0 
0/0*00 I* »0 
0/0*11 »* 710 
0/0*1» »• k*0 
0/0*17 10» *10 
0/0*10 110 »00 
0/0»// l** 100° 
0/0»/* 1»» 11*0 
0/0*/* /17 1710 
111000 0 *0 
11)00* 0 Ikl 
11100* 0 7»* 
ItlOtO k *>* 
1)101» »» 
))10)7 7k *»» 
)110)1 •* 10»* 
1*00 
01)0*0 o 10 
0/))00 o /0 
0/)))1 k DO 
0/111» 70 1*0 
0/1117 »» »10 
0/11/0 •• »*0 
0/117/ I»« 7*0 
0/117* I** «¡O 
11*1*0 * *0 
1141k/ 7* 700 
11*16» 

110 
11*171 Ik* «*0 
iikiii *‘7; 
Okkito * 70 
Ok**** 1* *5 
O****) ** 0¾ 
o***** •* 
0***0* 110 *»• 
0***0* IM II« 
o*»*ii 
timo io iu 
11100» io 1*0 
moot I* *»» 
n»oio 00 *»» 
moil oo 
mon »• *»* 
moi» no «* 
ii»oi» in ion 
11*01* i»o i*« 

f)Mf *7I*IN »1*1 
mo/i t*i i*** 
mo/) /o* i*oo 
>»zi 
0)100(1 0 111 
0)1007 / )»» 
0)»UCO // 10/ 
0)101) 1» *17 
0)1011 I» **» 
01101» 17* 7*7 
0) 101" 1*7 "70 
011070 )*» »»0 
01 toil 
07*100 0 1)7 
07*110 / !»* 
07*117 70 770 
07*11* *0 1») 
07*11» *7 *»» 
0 7»117 *7 »*• 
07*110 ))• »** 
07*171 1*0 •»> 
071171 I»* »*» 
07*11» 70* 10*1 
0»»l/» 7*0 kill 
07*1»* 

IWO 
0))100 o •» 
0111)0 * »♦• 
0)11)1 10 17» 
01171* I* 17* 
01171» *» *0° 
01111» *» 
011/1» II »70 
0)1770 «I «I» 
011777 HO »1* 
01177» I** *•’* 
011711 1*7 117° 
01171» 
100000 0 *7 
100010 • 1*1 
I000II 10 7*0 
10001 » 70 »*1 
10001» ** »** 
10O0I* ** '*• 
100017 »» *** 
100011 »* I** 
10007» 17» 10»» 
10007* 1*0 11*0 
10001* I»* II** 
110000 o 11* 
11000» 1» IO* 
110011 »7 »»* 
11001 1 77 7*7 
11001» 111 **l 
1*7» 
111*00 0 »7 
111*0* » I*» 
111*10 »0 7*0 
111*17 ** »** 
|||«14 kl *7» 
111*1» 7» »•* 
111*1* 10* *71 
0l»*00 0 100 
01**07 I 111 
01*10* 17 7*7 
01**10 70 1*1 
01*11/ »* *** 
01*01» •» *70 
01*01* •* O*1 
01*011 I*» 00» 
01*01* 107 *01 
0l»070 71* 1®»0 
01*117 7*0 1170 
01*07* »1» 1770 
01*100 

»* 

01**00 o ** 
01**01 10 11» 
01**10 70 71* 
omu i* *** 
01**11 *» 
01»»l* *• 1*0 
o»»»i* •* *•> 
0»»»l* ♦» 7*0 
0I»»1I 10» 
omio in *70 

1*** 
I «000 »II 07 
110007 »I» IU 
110010 *»* I** 
IM0I1 »I* »* 
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170094 42 201 
I20119 1*0 m 
12014» 20* )9) 
120)40 »14 *4» 
120*7* 4)0 49) 
2*»» 
120000 0 0 
120000 4 1*4 
120040 ** 19* 
12012* ** /)* 
120100 142 *42 
120)40 242 *»» 
120)41 *)* 44) 
1204*4 6*0 4*2 
120*)» 9*0 »♦) 
120»)* 1)»4 420 
I20T9) 1479 944 

474 
0 0 

Tint 119911 1141 
1/0000 7 l?« 
1/00*1 I« /0/ 
1700*» *9 1*1 
1/00*» 6« *9« 
1/00*» 1Q b») 
1/00*» 11/ »»» 
I/006U K« 90» 
1/004/ |M 1010 
1/004» 19* H»! 
l/004'j /10 l/»l 
7*»9 
1/OüOO 0 0 
1/0000 * II* 
1/001/ /0 19* 
1/001» ** 1*7 
1/001» 60 *94 
i/oor» n* **/ 
1/0070 16* »4# 
7*90 
170000 0 
l/OUOU * 1/9 
1ZOOI» ii 190 
17001» ** 11* 
1/0019 »4 *»» 
1/0070 109 *6» 
1/0071 16* «0'> 
1/0074 194 94? 
7*41 
1/0000 0 c 
1/0000 I* 0 
1/001/ 10 I »* 
1/001* 4* 17* 
1/001» 4* *»/ 
1/001« 104 *»* 
1/00/0 1)0 »9? 
1/0072 144 »»0 
7*47 
170000 0 0 
120000 0 1*9 
120010 4 194 
1/0014 IA 2»l 
120014 tt 40? 
120021 )0 )4I 
12002* )4 )99 
120029 44 *4* 
1200)4 »0 4*1 
1200*0 9* 422 
1200*4 110 *»» 
2*9) 
120000 0 0 
120000 14 129 
120010 22 14» 
12001» 14 2)2 
1200?) *0 SU 
170079 »? )9l 
170014 9? *44 
1/00*0 11? 4** 
1700*6 14* *24 
120041 I** »01 
12004» 14* »»* 
1700*1 772 4») 
7*4* 
170000 0 0 
1/0000 0 1*4 
1/0011 /* 19» 
1/001» *0 1*0 
120021 42 )1* 
120024 »0 199 
1200)4 44 *44 
1/00*) 104 4*4 
1200*» 1)0 *2) 
2404 
I2OC00 0 0 
1/0000 10 12* 
1200»» 1* 1*9 
1/016» 44 214 
120210 l** »0* 
120240 240 )»» 
120)4) *10 **2 
120*24 424 409 
120424 9)0 4»4 
120414 1*10 *** 
120*7* 1740 *74 
240» 
120000 

00 4 11* 
9* 4* 1*4 

0191 142 /»4 
0244 »00 I)» 
01*1 *14 **l 
0**1 91* 40» 
042* I1/4 4*9 

7404 
120000 0 0 

00 12 121 
94 44 1*9 

01)4 1*0 70» 
0201 2*2 2 70 

Tl *24 »)» 
0)*) **0 »*9 

24w9 

t|*t 414911 414 4 
I70000 0 0 

00 /« II) 
»I »4 16» 

01/1 II* /0* 
O/OH IHH 7»6 

9» /6* »6/ 
0160 1/6 *0» 

9* l»6 %*/ 
0**h 6*6 *91 
0»06 »** 4») 
06/4 «07 6*1 

2410 
1/0000 0 0 

00 19 11* 
04 16 » 61 
0» »* »00 
09 U* *)» 
Il I»* 4»» 

7611 
1/000.) 0 0 

OU 10 11» 
0» /7 16» 
0» *6 »09 

/41/ 
1/0000 0 0 

00 0 104 
I« 19 141 
/0 »0 /66 
?/ 60 169 
?* 06 60» 
/6 16/ t>u 

/411 
1/0000 0 

00 19 l i I 
06 )« I »% 
0» Il 1*0 
09 100 149 
Il 11« *«» 

241* 
120000 0 0 

00 « 9* 
M 24 202 
)4 )* 2*4 
*0 4* )0» 
*) »4 ))» 

0190 112 40) 
4» 140 *») 
4) 202 4*1 
44 24* 40» 
»4 11* 4?2 
41 )I4 7*0 
44 *?0 412 

2414 
120000 0 0 

00 14 94 
2* ** 1H J 
/9 4* 2)* 
»4 »4 »0* 
*4 14* 14) 
4/ 194 *14 
60 2»2 4*1 
6» M2 40» 
») »94 6»2 

2416 
l/OOOU 12 112 

11 24 I»» 
19 »2 20» 
24 »2 264 
)) 10* M» 
*0 1*0 »»2 
*» 190 V») 
4) 2** 4*2 
*0 »04 609 
6» »»6 * »6 
»» *66 »*0 
40 4*0 «04 
4* *10 4*7 
91 49* 690 
94 942 9*9 

241» 
120000 0 0 

00 12 120 
09 »0 169 
14 62 214 
19 90 /»U 
24 210 I»» 
»/ )/« *0* 

2419 
120000 0 0 

00 19 H# 
0« »2 16» 
10 «2 1UU 
12 U* «M 

24*0 
120000 0 1»9 

0104 6 »09 
40 /0 *12 

020? »2 41» 
»9 ** 6/) 

OMI 6* »»• 
0*04 »* 412 

i/ 
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Vim STRâtM SIRS 
hS RR 1011 

0S|«« 10/ till 
VI* I/O IM? 

0616 1/6 IU2 
06RR 166 1668 

f%6| 
1/0000 0 

00 16/ 
0106 »/6 
0//0 611 
016U /8/ 

/66/ 
I/0000 0 0 

00 6/ 116 
0169 110 6/8 
0//1 I68 6// 
0106 /1/ /6/ 

96 110 91/ 
0666 )8/ 1060 
0611 66/ 1166 

/0 660 I »6/ 
/661 
010000 
010000 

18 
/0 
// 
/6 
ZÎ 1/90 

»966 
OIOOOO 
010000 

II 
16 
1/ 
/0 1168 

/966 
OIOOOO 1/ 161 

OV 16 /06 
08 96 664 
II 60 68/ 
1/ 9/ 809 
14 116 IO!t 

/946 
1/0000 0 0 
1/0000 / 149 

10 6 /08 
IF 14 >14 
41 /8 410 
4? 4/ 911 
99 90 41F 
61 60 FZ1 
8F Fi OZF 
TZ 98 9/9 
F8 108 10// 
81 1/4 1110 
90 1)4 1/)9 
96 116 1)4) 

010/ 19/ 144V 
09 198 1944 

Z94F 
1/0000 0 0 
1/0000 18 IF/ 

18 /0 /81 
It 60 418 
»I 9/ 919 
4) 4« F/4 
9/ 101 0F9 
81 108 10)9 
FO 1/8 II8F 
T8 1)4 1/9) 
89 180 1441 
9/ IF/ 1948 
98 190 1844 

/948 
1/0000 0 0 
1/0000 0 140 

/0 18 /OF 
It /8 )06 
)) )4 41/ 
)9 9« 910 
49 98 81/ 
90 FO F/0 
8/ 94 6)) 
88 10/F 
80 1/8 1/)8 
9/ 140 I44F 
99 |F0 194) 

010/ IF/ 1999 
/990 
1/0000 0 0 
1/0000 0 169 

66 6 /66 
41 16 )44 

0148 /4 41) 
0//4 94 919 

V8 90 611 
0))/ 6/ FZ7 

84 16 8)0 
04)8 94 9/9 

9) 108 10)/ 

Vim SV6AIN SIRS 
0968 1// 111/ 
0610 144 1/40 

Z9?Q 
1/0000 0 0 
1/0000 16 199 

69 66 /61 
0119 96 11 F 
0//0 IF6 611 

9R /66 918 
018/ 190 6/9 
0666 99( F/8 
0960 F8R 8)9 

/9?» 
I /0000 0 0 
1/0000 18 199 

0119 106 »00 
0/6/ 1/6 611 
0666 916 68/ 
0991 866 8// 

/9// 
Ü0 0 111 
18 66 /16 

OIOS 99 116 
0/6/ /66 990 
06/1 666 69/ 

Z9M 
00 0 191 
69 U /16 

wl60 66 ft) 
0191 9* 61/ 
0/91 199 9/0 
0100 »00 61/ 
016/ 606 //1 
06// 966 611 
06/6 706 67/ 
0691 /?/ 9/9 

/9/6 
00 0 11/ 
II /0 199 
16 // /9) 
I? FI 91F 
II 111 //0 
/0 160 9// 
/1 /00 1100 
/1 /91 I//I 

Z9F9 
00 0 111 
/8 II /10 
M 28 969 
16 9F 80/ 
IF 68 1110 
19 9) 111) 
61 144 191) 

/8/4 
00 0 11/ 
i) 19 /41 
18 9) 488 
18 86 48/ 
/0 1// 884 
11 140 10/4 

/9/F 
00 0 1)4 
10 19 /91 
12 4/ 44) 
I) »8 444 
19 99 8F9 
18 111 1089 

I9F8 
00 0 194 
19 0 209 
11 I) 100 
10 4/ 414 
IF 44 914 
44 99 41) 
91 1)? F/0 
9F IFF 82) 
8) //0 9/4 
4F i'! 9F8 
FI /86 10/F 
F9 /99 I0F9 
F8 )/8 11/8 

/9/9 
00 0 199 
19 II /00 
11 60 100 
14 44 4IF 
40 41 911 
4F 144 414 
9) 199 Fit 
94 /19 •/) 
84 /41 9/8 
It 148 10/) 
14 )9F 11/4 
8F 480 1/)) 
9) 940 1))/ 

010/ 444 1440 
/900 
1/0000 0 0 
1/0000 14 181 

1/ )4 )04 
It 98 41) 

fim SVRAI* MRS 
29 80 91/ 
I? 11/ 414 
»R 190 7/1 
46 168 R29 
97 /84 101/ 
4) »40 lt/1 

/961 
00 0 117 
49 11 /04 
97 1» »09 
44 60 4|7 
71 6/ 914 
77 11» 611 
64 146 7/0 
69 |/| R/l 
99 /11 9/6 

010/ /9» 10/6 
0106 /9» 11/9 
0119 »91 1/1» 
012/ 404 1114 

/40/ 
00 0 III 
97 / »10 

0171 4 417 
0/09 4 90/ 
0/6) II 61« 
0)6/ /6 16) 
046/ 49 669 
0976 6/ 994 

/601 
00 0 146 

0101 11/ »40 
0/14 469 619 
0/97 991 740 
0)44 600 67) 
04)1 440 991 
0907 700 1114 
0991 F99 1/)6 
070 7 R/l 140? 
0740 R97 1484 
0841 89) 141) 
09/1 9/t 17)8 
1000 949 1897 
1079 1010 I9FI 
114) 1091 /108 
1/47 1100 //)0 
1)17 1199 /)94 

/404 
00 0 /01 
89 197 17/ 

018) /87 499 
0100 40/ 846 
041/ 944 1091 
0409 9m 1/49 
0448 81« 1)94 
0748 497 1490 

/409 
00 0 189 

0/7) 89 490 
0)97 108 41' 
0)98 1/) 4F9 
09)0 148 901 
0F18 210 I/ll 
0808 /)8 1)8/ 
0891 /4) 1494 
099) /99 149/ 

/404 
00 0 IF4 
/4 4 /44 
24 It 444 
/8 4) F/4 
)0 8/ 998 
)/ 9F 1/40 
)4 l/F 19)0 
)F 140 IF40 
It IFÎ /040 

240F 
00 0 IF4 
10 /) ))4 
/1 41 401 
/) 84 8/9 
/4 110 1090 
It 1/9 1))/ 
)0 14/ 1440 
11 IFO 18)/ 

/408 
00 0 19) 
II 4 4)/ 
14 It 844 
IF 81 8F4 
19 )4 1109 
II 14/ 1))/ 
21 //1 1940 
/4 /19 I140 

/809 
00 0 IF8 
II 0 144 
18 /1 48) 
it F8 1//) 
/4 94 14M 
/8 11/ 1840 

7|H| 4VRAIN SIRS 
/8 1)1 1848 
/1 I4R /0)4 
)) 1 76 2611 

2410 
00 0 174 
ZR IF /6/ 
41 I! 6RI 
49 14 F40 

/411 
00 0 14« 
1« /1 119 
10 »• SOI 
17 97 41« 
47 F« 796 
91 69 9// 
4» 11/ 11/0 
70 1/9 1/)8 
79 144 14/0 

/41/ 
00 0 189 
I) 4 /9) 
19 14 14/ 
)0 /7 670 
17 40 71) 
64 9) 644 
99 F6 11/0 
41 9) 1/)/ 
47 104 1)94 
71 I/I 1484 
RO 1)4 1611 
97 166 I F19 
9» lé) IRS 7 

/61) 
00 0 199 
10 / /67 
It »0 499 
I« 19 IF! 
)) 4) 614 
66 61 666 
40 II) 1118 
7/ 140 1199 
8) 199 1411 
90 18/ IF)/ 

010) /04 I9F4 
QUO //) /104 

/414 
00 0 1)9 
40 6 199 
9) 14 //9 

01)9 19 /FF 
0/1/ // »70 
0/9# /4 4F0 
0)91 )/ 948 
04/0 )/ 442 
0409 94 F)| 
0999 99 8?4 
04/9 99 912 
070/ ft 1000 
OFO) 92 1099 
08F) 94 1190 

/919 
00 0 1)9 

0194 4 /)/ 
0)/9 /0 IF) 
0489 19 98/ 
08)9 9 FF9 
0871 18 8/1 
0F49 /8 911 
0918 48 1001 
089F 88 1097 
0909 98 lit) 
108F 94 1/90 
1199 III 1)88 
1/9) 1)4 1494 

/914 
00 0 191 

019) /)> 
0190 2 74 
04/0 90 947 
0494 4/ 497 
09/0 74 9/1 

/817 
00 0 140 

0100 / HI 
014/ 0 )44 
0)00 14 909 
041) 10 79) 
09)0 9/ 9IF 
089) 89 1109 
0808 90 1/)4 
0891 104 1279 

/419 
00 0 191 
OF 10 /7) 
10 )8 991 
11 48 749 
1) 94 919 
19 9/ 10/9 
IF 99 1/9/ 

/919 
00 0 19/ 

V|«C SV8AIN S7«j 
04 »/ /49 
04 *4 4 FF 
IT. 94 461 
1/ 76 666 
|4 «4 1049 
17 106 ll«R 
|R 1// 114/ 

/4/0 
00 0 I/6 
tV 10 /17 
// »6 41« 
/9 94 60/ 
/7 46 7«l 
/<§ •»/ «99 
10 106 1141 
11 III 110/ 
)9 UR 1449 
)7 I/M 16)4 

/6/1 
00 0 I/« 
I» / 194 
17 6/)/ 
tO »• 901 
/) 70 791 
/6 1/6 «7/ 
ZM 164 1171 

/6// 
00 0 I*4 
II // /41 
16 46 1/4 
/6 40 4)6 
)) 64 940 
»9 106 6)6 
91 1/6 616 
97 194 «06 
61 14/ 9«) 
70 176 1089 
77 /04 118) 
9/ /16 1/76 
9« /)) 1)61 

/4/) 
00 0 19) 
14 -/4 IFO 
/) - // /7/ 
)F - 10 496 
44 - 4 94/ 
90 6 64) 
61 /6 6/) 
67 H «1/ 
7/ 44 ««« 
96 96 1198 
«• «0 1164 

/4/4 
00 0 191 
OR 0 /00 
I ) //49 
)0 I 910 
4F /4 79/ 
9« 90 «17 
44 60 tOOO 
FO 64 !0«4 

/6/6 
00 199 
1/ /)0 
49 9FF 
TO «14 
7« 104) 
86 ID« 
«) 1/)1 

OIOS 1)40 
OUI 1499 
01/9 1994 
OID 1699 

/874 
00 0 I«« 

O/IF «C 6/4 
029F l OR 774 
0)96 12/ «97 
04/9 148 107/ 
0499 190 1197 
0990 I/O I )04 
0617 /80 14)1 
06RR )/• 199/ 
078« )«/ 144« 

/479 
00 0 t«l 

017/ 16 411 
0))0 4/ 716 
0)9« 80 77) 
04«) 126 1091 
0967 IFO 1191 
06«f /«4 14)9 
OFF) 14/ 1994 

/676 
00 0 194 
99 9/ 4F6 

0)47 80 781 
04)9 116 984 
091/ 190 III/ 
0987 199 Ittl 
0808 178 III/ 

vim strain sirs 
071/ //8 1498 

/617 
00.)000 t«o 
00009» /19 
000/91 9«9 
000)61 947 
000479 1044 
00068U 14)0 
7676 
00000C 0 166 
0000/1 // 409 
0000/ » »6 916 
0000/9 4R 699 
0000/7 6/ 76« 
000071 ’« «)< 
0000)1 «4 1076 
0000)1 110 1//0 
000019 1/6 1400 
000017 194 1966 
/67« 
000001) O I «6 
OOOOOS «0 »67 
000007 6/ 6«/ 
0U00I6 66 «0« 
00001« 104 1019 
0000/0 1/4 1//0 
0000/1 119 14/7 
0000/) 160 16/7 
OOOO/S 160 1717 
0000/6 UO l «46 
/660 
000000 0 14« 
OOOOU 1/ /97 
000014 »6 448 
000016 96 6)7 
000018 74 6)4 
0000/0 94 101« 
0000/1 104 1/0/ 
0000/) 1/4 141/ 
0000/6 14/ 1404 
/441 
000000 O U7 
000007 1/ /«) 
000006 )/ 4«9 
0000 Ml 60 709 
00001/ 40 «70 
000014 94 U«9 
000016 108 1)74 
000018 114 194« 
00001« 1)4 1704 
/64/ 
000000 0 I«! 
0000/9 16 /44 
0000)) 90 )/) 
000044 78 9)4 
000090 96 69) 
000094 1)4 •») 
000061 19/ «94 
00004« 16« 1074 
000074 I«4 1191 
000080 ¿OI I >0« 
000097 /16 14») 
000046 /9C 1608 
/64» 
OOOOOO 0 I«/ 
000006 /4 /1« 
000004 44 491 
00001 * 78 7/1 
00001/ 104 «01 
000014 1)2 1081 
000019 194 1/19 
000017 160 1400 
000019 /04 1994 
/684 
OOOOOO 0 /06 
00000« 4 /41 
00001) )0 )97 
00001« «6 47« 
0000/9 6/ 9«) 
0000)0 70 708 
0000)6 44 41« 
000048 108 107) 
00009) 1// ll«0 
00004/ 160 11*6 
00006« 196 I4«l 
009079 17/ 1604 
000060 166 |6«4 
000094 196 1740 
0000«! /10 1499 
000097 /)4 /0«/ 
000I08 /14 //0/ 
/699 
)00000 0 189 
300019 6 /41 
0000/2 16 197 
OOOU/R /6 478 
0000)4 )4 9«! 
000041 48 til 
000090 6/ «01 
000098 74 107) 
0000,4 RO till 



A 10 

:)oo »ö 
0000 f f 

OUOOIM 
ooooii 
>*>**> 
ooooii 
(VUOOI9 
0000/1 
0000!» 
0000« 
0000«I 
0000%» 
0000%» 
OOOOf» 
0000«« 

'000 
OOOOI! 
P'-v ' !l 
00 U!« 
0000 I« 
O000«0 
0000%** 
0000«* 
0000 M 
0000«% 

0000«! 
0000%% 
00010» 
00011« 
/rot 
Ô00000 
ouooo * 
000010 
000011 
0000 I » 
00001% 
0000If 
IMO 
oooooo 
00000» 
000010 
0000lI 

OOOOII 
OOOOI« 
0000/0 
/til 
oooooo 
0)0011 
OOOOI» 
00001% 
0000I• 
OOOOI« 
0000/1 
/til 
000300 
000« >0« 
000010 
OOOOII 
ooooi/ 
00001« 
00001« 
00001« 
0000/0 
/»I t 
00001» 

> •' 

0000%» 
000<* 1 
0000 f ' 
0000?• 
0000«» 
000000 
0000«» 
00010« 
IM« 
oooooo 
ooooi« 
oooo/« 
0000»» 
oooo«o 
0000%» 
0000*% 
0000?/ 
0000?« 
OOOOÜ 
//1% 
oooooo 
0000/1 
OOOO/i 
0)00»% 
0000«! 
0000«« 
0000%! 
0000*/ 
0000/1 
//14 
oooooo 
OOOOIi 

MS S»*% 
.- I » ft 

I fis 1*»0 
I? ! l%«0 
IS/ I»»** 

f|M| st«*I« %»«% 

0 /«*» 
IS »« » 
10 «1/ 
«« %»0 
«/ ro* 
•» *1« 

|0* 10// 
%« 11*0 

/«« 1%%0 
t%* i»/o 

0 I«/ 
I« »01 
»« */« 
%* %«% 
«* /1% 
/* •»« 

in« ll«l 
l«l I»*« 
l%* 1%«« 
l%« I*/« 
I Ml t/«/ 
ir* 1*0/ 
/00 /01* 
/»/ //0* 

0 1*0 
10 //1 
%* %%« 
*/ /«I 

140 *«0 
I«« It«* 
/Sé |»«0 

0 !%• 
ÎI /*• 
%f «%* 

101 »*0 
1*4 0*0 
/%? 1»// 
»0« 1**1 

0 u* 
* »I« 

»I %l? 
él /01 
«I ««« 

1/% 10%« 
I/4 t/%1 

0 !*» 
/1 /1« 
I« »// 
%* %»* 
«/ /1* 

10« »*» 
1»* 10%« 
14% I/ll 
/0/ I»«/ 

OOOOI* 
OOOOIl 
0000*0 
oooo** 

)()%» 
oooo* » 
UU0U4* 
//1 / 
oooooo 
0001 /» 
000l%0 
000*1/ 
ooo*zo 1/*/ *«% 
1/1« 

I» I*» 
/1 *1/ 
*1 *** 

11/ /**» 
Ml «4« 
/1* *«l 
/«/ 10** 

0 1 // 
1/% i*0 
s%* %/l 
»// »*/ 

000000 
0000«! 
00011/ 
ooo/io 
000»10 
ooo*%* 
000%1% 

0 I«» 
4 I«* 

/1 /** 
4 »*/ 

110 *«* 
*«0 »4* 
•/I /** 

000//% /*/'* •/% 
//l* 
oooooo o i*t 
00014» /*» »tl 
000»// •** *%/ 
000*0« lot* *** 
000%* » //•% */* 
000410 /»*% •*« 
000/%I //%/ 
00011/ »«** 
000«»% */i* •>* 
///1 

/11 0 
I* **• 

. »«/ 
%% *** 
«1 %*1 

l/% /*/ 
!*• «11 
//* «*1 
/*♦ »0«« 
»*4 II*/ 
**4 l/*» 
%T% 1»*/ 

0 141 
I« /01 
)• /«• 
»I »«/ 
«% *** 

1*0 »«% 
//« »*/ 
/«/ *•« 
»41 10«/ 
%4* l/*t 

0 I»» 
* I*« 

to /** 
»4 «00 
4» *«* 
•/ %«/ 

111 *«* 
1%/ •«/ 
/0/ ««» 

o 1/1 
/1 /%/ 

oooooo 
0000/0 
oooo/a 
oooo»* 
oooo«/ 
000 **« 
0000%% 
OCOOol 
oooo? * 
oooo/« 
0000«% 

///• 
oooooo 
0001%0 
000/«» 
00010% 
000*«% 
000411 
000%%* 
000»/* 
000**% 
000*»/ 
000«»« 
/?/* 
oooooo 
oooo// 
000/// 
000»/* 
000 »«« 
000%*i 
000*1% 
000**0 
000*00 
//»0 
oooooo 
ooooi« 
00010/ 
0001** 
000/10 
000»/o 
ooo*« » 
000%%? 
000%// 
000/0/ 
000/«« 
//11 
oooooo 
oooo/« 
0001/1 
000/0/ 
000/*% 
ooo»// 
000 )•• 
000%l1 
000%/« 
0004*« 
//»* 
oooooo 
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l»00 I» *10 
1*1» «I **l 
1*10 10» »10 
i*«» no »»i 
1100 I»» »II 
ni» I»* »I» 
i no /*• »»* 
I?«« 101 »I» 
1*00 l»l *•! 
1010 »»0 «0« 
l*»0 »*1 I** 

000« 
»II »011» 111 
101*00 o 

1*11 * »• 
l»/0 I* I»» 
l»»0 /* »»I 
l»«l I* I»» 
»»*0 ** *»» 
1*00 >• **| 
1*1 / I» *»l 
M/I I/O »»« 
M»» jll 10* 

000« 
»II »011» /.1 
110*00 

0*00 > I* 
0100 I» ** 
0000 /0 •* 
0«00 »* II* 
1000 »/ I*» 
1100 *• /01 
1100 » • /»* 
1*00 »I »0» 
1100 10/ »*» 
I«00 I/* »I* 
/100 I»* l»l 
tioo ni «o» 
/»so i»» *«» 
/100 »»* *01 
/«00 /«* »00 
tioo »»o »II 
1*0* */* 1*0 
1*00 »I» 1*0 
*100 »0/ II* 
*100 **l /•• 
*ooo m /»* 

OOIO 
»II «on* 1.» 
1*1*01 

*000 0 I» 
«100 /* *• 
««00 «0 l1* 
«»00 *• /01 
»too *• /»» 
«000 •» »>/ 
*/00 It »II 
»»00 It* »0* 
»»00 I»/ *1» 

II« »l**!» «II* 
»100 I*« «II 
»•00 //0 *00 
**00 /11 »M 

IIOIOO »I* »»o 
0 M)0 I»» 11* 
0*00 «0* »II 
1)100 «II »/» 
0*00 »»» 1// 
1100 »I» II* 
I too »I« II* 

0011 
«II «011» /,1 
I/0/0 I 

0100 I « » I 
0*00 /» I»» 
0*00 «I /1» 
fl«00 «• II» 
0100 »» II» 
o*ou no «10 
o«on i*/ «o* 
1000 /«I I*» 
I I OU 10» I»« 
i/oo i«« >1/ 
1100 */l III 
|«0C 4*1 10« 
1*00 »I» /»I 
i»oo »»* /•* 
l/oo **l /1/ 
1«00 10* /»* 

001/ 
«I» »Oils /,1 
1*1100 

1110 * » 
1*00 I* I» 
1*00 I« II* 
/000 »/ /0* 
/100 10 /»I 
//00 I* II» 
/100 111 «»I 
/*00 1»» »»» 
/»00 I*' '0* 
/*00 /»/ «I» 
/100 II« »/» 
/•00 *0* 1*1 
/*00 «I* I»* 
1000 » I* II* 
1100 *0/ »I* 
1/00 *** /«» 

001 I 
»11 «011« /,1 
1*1110 
1*1**/ II *1 

1*00 I* »I 
»101 *0 II 

I 1001« */ *1 
»»«» «/ *1 

I«»»»* »» *1 
/01»/» ** II 
/11*»* »» II 
»//•0« ** H 
/MIO* «» *1 
/*11»* »• «I 
0»»/«* *0 II 
I/ll»» »0 01 
II»*«/ »0 01 
0*01»/ »I 01 
0*0»»/ */ 01 
0*101/ «I 
001« 
mi «an» /,» 
10/00» 
101000 to *f 

• too M III 
1/00 »» /0* 
I MO 10 /0» 
MOO •• >»» 
1*00 10« *»» 
1*00 III *0* 
»100 I*» *»0 
MOO /1» »*0 
1*00 /»I »0» 
*0o0 »*0 *0* 
*100 «I* *10 
«100 *10 ••• 
» *00 »*0 M« 

001» 
Ml NOM» /,1 
1*001« 

|«0< * II 
1*1« 10 I*» 
I*/I /» /»I 
t«l* /» »I« 
1**1 «I »♦« 
1**1 »» *»» 
I*** »» '10 
1*0* II '00 
IM» I* *»/ 
I*!! II» I/O 
i*»* in io» 
I»»» Z*l *0» 
|»0* /0* »*» 

II« *l**l« «I** 
Ml» I»« »/* 
1*10 »/I »I* 
I«»» »10 I!» 
i roo i«» /o* 
lit* *11 /// 
1(0/ *0» /0* 

001« 
»II «1111* /,1 
101*0* o 

l»l» »0 III 
«0/0 »• III 

||0»»l »I III 
l/noio »« III 
IIIOIO *1 II» 
1*1000 «» ill 
I«»»00 *0 III 
I»»»*I «/ III 
1*11»» «I III 
/0»»0» *» III 
/110/1 *« III 
/1*0/* lu III 
/1*110 r/ III 
OIOOII I» III 
OI»l»* I« III 
|0Z0»> »I III 
||l«0» «/ III 
II//»» «I o 
1l10»» *0 0 
11**10 »» 0 
ItIOZ/ »I o 
0011 
*11 «1)11« /,1 
11)100 

MOO » 10 
1*00 /» I»» 
»000 * I / »* 
«100 «0 III 
*/00 «I I*» 
«Mu 10» ♦»» 
»*00 II» *»o 
»»00 l»i *»l 
»«ou /0» *** 
»100 /«I */0 
*•00 /1/ I*» 
««00 I< « 1*0 
»100 »1/ Ml 
*Mu »•• *** 
»«00 »»I Ml 
»100 »»/ l/l 

001» 
*11 «Oil* /.1 
1*1100 

»II« / II 
II/* /* 10« 
I»»/ M 101 
I MO «I /0* 
m* »» «il 
MO» *1 »II 
|«|* *1 »0» 
»»/I »0 If* 
M«t II» »»I 
M*0 1*0 •»* 
1*0/ 101 »0« 
1*10 /1* •»• 
1*11 I/* »»I 
*»/* »»» *• 
1»«0 I/O 1*0 
»»»* »0* I«» 

001* 
mi «ont z.f 
1**11» o 
c»zo/* o 

IM» «I /»* 
/«00 */ /»» 
»000 »I /1* 
**oo to in 

10/100 10 /»* 
»010 t» /M 

III»»* OI ZH 
»000 «I 11» 

111*00 lot /•» 
1*1100 II» /»* 
t**ioo no f»» 
1**000 III /»» 
1*0*00 I»» /»» 
/10*0» II» /»' 
///000 101 /»* 
/«1000 l*» /*» 
010*00 /*» I»» 
I»/000 /10 /»» 
lll/f* /»» 9 
I »0000 /»* o 
|«»»00 /»» o 
00/0 
Ml «oil* /.1 
1*1*00 

/100 I« »» 
/»00 »* II* 
/»00 »I II» 
/roo »» hi 
/«00 »I /*/ 

l|M *M»I« »I»» 
»000 •« ill 
1/00 101 Ml 
MOO I/» *10 
MOO I*« «II 
MOO II* «»» 
M/0 /0/ */« 
«000 /1/ *0« 
*/00 / »» MO 
»110 /«» I/I 
»»00 /«0 /*0 
»roo /*i /•!) 
4*00 /1» /»» 
»100 /»I /»/ 
»»00 /*» /// 

110/01 100 /0» 
1100 10« 1*1 

00/1 
»II «011« /,1 
nno/ 

1*1» n in 
l*/0 /0 I»» 
1*/» /» /«» 
Ifttl /« /»« 
II» I *0 /«» 
l»/0 »» III 
1*1» »I »«0 
/11/ I) MO 
//1/ 10» V.» 
/10/ Ml 1*1 
/*»0 /»I «»* 
/«ir »»* »*» 
/»0* 11/ 1*1 
/»I* «1/ /0» 

00// 
Mf «Ulf» /,1 
111/00 o 

|«lu »» /»* 
WOO »» /1» 
1*00 »0 /1» 
/ooo ** M» 
/»00 »» ? *' 
»»00 I» /1» 
»000 «* /»' 

1/1*00 ** /»» 
*»00 10/ /1» 

iinoo toi /■» 
mooo il* />* 
1*1/00 1*1 /»» 
1**100 )'• /»' 
1*110O III /1» 
/0*100 1*0 /»» 
/»0*00 /0* /•» 
0/»*00 I/» /»» 
IIIOOO /1» /»» 

10/» /»0 0 
/»00 It» o 

l»o»oa /'» o 
1*1100 /»* o 
00/I 
Ml «Olt« /(I 
M/000 o 

/01» » »* 
/010 /1 101 
/0*» »/ MO 
/100 «I 111 
lito *1 »»o 
//00 II »»o 
If M 10» »0» 
» mo n* *»» 
MfZ M* *0» 
/»** ffl »«/ 
/*00 f*l *»/ 
/*10 '»» *0» 
f»00 *1» *00 
f*»l »If /0» 
»»*» »1» If* 

Mf* 
ill «Oil* f.f 
III»»» »»I 
1)1*11 0 **o 

MM H *»• 
1**1 f* »If 
1*1* «» *0« 
|»«| II »01 
M»t Mf »If 
mo no »o» 
11*0 »I* *»l 
|«00 M* /•» 

00/» 
Ml «011« l.f 
11**00 o 

»000 »* lI* 
MOO *» II* 
»/00 *» II* 
»*00 »I If* 

M0»00 »0 II« 
/»00 *• II* 
»100 If II» 

1*0*00 »• II* 
»100 */ II* 

|***0O 10» II« 

II« »l*»l« «M* 
/11100 IM II« 
/«0/00 t/l II* 
110*00 II* If* 
IIIOOO M» II» 
IIMOO 1*0 If* 
III 100 1*0 II» 
1*1*00 1»» II* 
»»«ooo n* o 
»»0*00 I<» 0 
Ml 100 III o 
00/» 
*a «an» /,1 
11/»Oh 0 

/»I» • «I 
/»I* »I /*« 

11/4/0 h» »I» 
/«(» I* »/« 
/»»I »» »•/ 

11/1*0 110 »I» 
/•»0 I»» >1» 
/«10 Ml <M 
10/» /01 III 
11/0 
1/00 /*0 »»» 
»/»» III III 
»II» */» 1»* 
M»U *»! /»' 
MO» 10, //» 

00/I 
*M «oil* /.1 
I0»0»l 

110» 10 1// 
Mil /0 /1* 
»II» /1 '0* 
11/0 «» »II 
II/» »I *11 
»I/« »/ '10 
»III «I »»/ 
»III I» l/l 
»M/ »» *10 
1MI 11/ »'» 
»i»i no *«* 
»I»» n* *»* 
»I»* /»» **» 
»/0» »I» '/o 
1/01 100 I»* 

no/* 
*n «on* i.» 
1*0*00 o 

0**0 11/ II« 
on* n* m 
1000 I/» II* 
/000 IM II» 
**00 1*1 II» 

1*0*00 I«« II« 
/00100 !•» If* 
}|»I00 /0« II» 
/«0100 /1» II* 
/»*100 //» II* 
/*»100 /»I II» 
M»/00 /»* II» 
»«1000 /»• II» 
»41/1« /»• 0 
»**«00 /1* o 
«»0*00 /»» 0 
00/« 
mi «an* /,1 
nil»» 

110» I* »» 
I/ll /• MO 
1//0 *1 /0/ 
I//I »I /»* 
It«» I» /«» 
I/»» »0 /«» 
I I/O »» /«* 
1*1« II» /«» 
I*/» l»/ /»» 
M/l I»* /** 
MOI M* /*» 
/001 l»f /»* 
f|»t /01 /** 
/*00 //• /»» 
/•00 /*» /«* 
»100 /«/ /«» 
»100 I** /»* 
*100 */« /«* 
»»00 »I» /»« 

MO »00 *0* /«* 
toco no /»i 
|«00 »0» /«» 
1*00 «»0 /»* 

0010 
«II «Oil* /.1 
IZOI»» 

0/0» II l/l 
0/1/ /» /»/ 
0/11 1/ I*» 
0//) »» **i 
0/10 »» »0/ 
on* *» *•» 
0Z*> I/» >*l 

II« «l**l« *!•* 
0/4* Ml I*/ 
0/*» 10* »II 

IZOIOI *«0 *»» 
oil* «»» /o» 
01/« •«» II» 
01»« 10«I 111 

0011 
Ml «OH* /,1 
UM*/ »I /00 

«100 11 /00 
*»00 *6 /00 

1/0000 I* /00 
1*01) *« /00 

111*0 loi /00 
Ml mo 11» /00 
n//oo no /oo 
n»«o< n* zoo 
1*000 J n* /00 
/o»loo if* zoo 
/1I«00 111 /00 
0k«»00 /»« /00 
04//00 /«0 /00 
|O»*00 /1» /00 
110000 /»I o 
|M«00 /»I 0 
1 )4400 /»I 0 
001/ 
it! «on* /.1 
/00»»! 0 0 
/004/1 // 1/ 

0» W 1» 11» 
0*4» *» I*« 
0*1* »0 14« 
0*4/ »* I«« 
i/oo *» n* 
/400 I» /00 

/11000 »* /01 
//0*00 110 I«« 

/»n in n* 
/1/411 I/« /01 
0011 
«II «JII« /•> 
I*»*00 0 

1*Z0 10 *» 
1*10 I« M* 
I* I» /« / »* 
»«»» II 101 
in* »» mi 
MOO »/ »01 
M«/ h" »0» 
|»»0 »* »00 
««/} •) 10/ 
«•00 »I 10* 

i»o*w n» *0/ 
MOO III 10/ 
»/»» /1« 10/ 

M/»*» /»» 10» 
110*11 ill »0/ 

/00» 1*0 »0/ 
lioo I/» » 

00»» 
mi «on* /.i 
1*1000 o 

*100 «I MO 
«•00 «» MO 

1*0*00 »• no 
*000 *» MO 

1*0*00 *0 MO 
/00 MO «) MO 
//1100 101 MO 
/moo ni mo 
0**100 H* MO 
o«o»oo nz mu 
IMIOO /»0 MO 
IIMOO /*0 0 
I1*/00 /»o 0 
1*4100 /1« o 
00»» 
Ml «311* /.1 
10)10/ o 
101114 /1 10» 

II/I /1 1*1 
»III »I /1* 
»/II »0 /»* 
»«/* »» /1« 
MOO *1 /*1 
»100 «I /*0 

nzooo io» /1» 
»400 l/l /«/ 

/04100 M* /»» 
/iimo ni /»» 
//»»03 l«l /»» 
/*0100 /1» /1» 

oil* n* o 
/*00 1"» 0 
*100 1*1 0 

001« 
Ml «311* /.1 
MO 103 9 

on* i* in 
01/4 II /1» 



A 25 

nut m«»in si*s 
om ** Hi 

itoni; M »0» 
oa«« »o «oa 

laoaoT at *H 
i«iooo lit *or 

10*0 1?* »0» 
mo i»i *o* 
mo «I *0* 
i»io /** *o* 
i*?o ?io *0J 
l»?0 II* *0* 
:ioa i*a *o* 
|l*l *o* *01 
ia?a «** *oi 
iai* *i* *o* 
>00* *1* *01 
>on na *o> 
>o** I»* ii? 
>10* 010 >11 

0011 
su Nuns >.» 
|0*«1* 0 0 
no*?* t> >*0 

oaoi I* >*o 
1000 i* >*o 
i too "* ?*o 
1*00 “» >*o 
*100 10* 1*0 
*600 110 1*0 

110100 111 1*0 
1*1000 1*1 1*0 
1***0* 1*1 >*o 
1*1100 1*1 1*0 
>11*00 >11 1*0 

>100 >11 ?*o 
1*0100 1*1 1*0 

0*10 >01 0 
1*0100 I»* o 
001* 
Sif NOUS 1.1 
IOIIV o 

1110 II ** 
l»0 I* 1*1 
1110 1» >*T 
11*1 1» >*« 

101*00 *• »*1 
1*00 ** >*? 
>*00 »1 >*l 

111100 *> 1*1 
I »100 ** 1»* 
111*00 lot >»* 
1*1100 II* 1*1 
>00*00 1*1 >«* 
1*1*00 I** 1*1 
1**100 1*1 0 
011*00 I** 0 
0*1*00 1*1 0 
001* 
su nous >•> 
101*00 o 

1*11 II ** 
|«ll II 1*0 
1**1 «I 1*1 
I*** *0 *01 

101**1 *• *01 
1110 *1 *01 
>100 10* *01 
>100 11* *01 
1100 1*1 *01 
**00 1*0 *01 

111*00 >1* *01 
**00 11» *01 

1«*00 II* 1** 
111100 1*0 »01 
1*0*00 *10 *01 
1**100 »*1 *01 
1*1*00 *11 *01 
1***00 *11 10* 
1**000 »1» *01 
11**00 »00 *01 
11*100 »»• o 
11*000 »»* o 
00*0 
SH NOUS 1.» 
110*00 o 

0*1* 10 *» 
0*11 1* 11* 
0*1* ** 1*0 
0»** ** 11* 
0(00 ** 1I* 
0**0 »* 1*0 
1100 »I 1*0 
1*00 111 1*0 
1*00 I** 1*0 
**00 1*0 11* 

1*1100 II» 1*0 
1*00 1** 1*0 

1*010* 10« 11* 
1100 1** 1>* 
*100 1«* 1*1 

1*1*00 *** 1*0 

I INI St**IN SUS 
1100 *1* 1 
1*00 * 10 1 
**00 *1» 1 

00*1 
SU NOUS 1.1 
101100 o o 

lili 11 1* 
1*10 II II* 
1*01 »* I** 
»000 »1 >1* 
*011 »0 >1» 
«101 «« 10* 
«100 II* I** 
»1*1 11* 1*1 
*110 111 II* 
«»00 111 >•* 
**00 1*1 >** 
«»00 «O* II« 
«100 «10 11* 
«aoo »i» il» 

00*1 
SU NOUS 1. » 
IBS*Sfc O 

ISO* 11 »• 
SSI« I* 1*1 
ISIS *« 11* 
SS1« «O 101 
***> 1* 1** 
SS*« «« »*0 
S«OI 10* *«l 
SftO» 111 **« 
SOIS 1«« «1» 
*«1« 1*1 01* 
SOIS 101 »10 
s*l> i«o so* 
S»»l 1*1 »*0 
*10« SS* II» 
Slll 0*S 1*1 
«•O* *11 I»* 
sai* loi* no 
*»00 10*0 ** 

0001 
SU NOUS 1,1 
uiíoo a 

»10 » 111 
»I» I« »1 
111« *1 110 
»«• «* 110 
1*00 •« lio 
1*00 100 111 
1*00 II* lio 
1100 1*0 110 
1100 1*1 110 
«100 10* 110 
«10» 1*1 110 
0*00 1*1 110 
*100 1*« 110 
**oo no na 

1*0*00 1*0 11* 
0*00 «I» lio 
1*00 0*1 110 
1*00 »** o 

l«>*0* «*1 o 
110*10 «1* o 
00*« 
SCI NOUS 1.» 
111*00 * 

1*11 II 10* 
1*1* 11 10* 
1*1* »0 i»* 
1*10 »» »00 
1**1 *1 *00 
110» 10» «00 
lili II* «00 
11*1 I»» *00 
1**1 II* 1»* 
1*1* 1*1 1** 
1*1* 111 !*• 
1**0 11» 1*« 
«011 *11 »*• 
«010 »11 »*» 
«01» *»» M* 
»1*0 1*1 » 

I!»»0C 1** ♦ 
00»* 
SH NOUS 1.» 
1*1*0* o 

1«1S I» 10* 
1*1* 1» 10* 
|«1* I* 10* 
1*1* *« *t» 
1*11 »* »II 
1*1* II **o 
I*«) ■» *»0 
i««* no »i» 
1**1 II* *01 
1**1 1»» *11 
1001 111 *10 
too* 1M »*» 
101» !•» »I» 
101* »*0 *°* 

I INC SIMIN SIRS 
toil 101 lio 
>01» »*» »I 

ooo» 
SH NOUS 1.» 
111*00 o 

1*1* I» 1' 
>*>r » «* 
>a«l 1« l»o 
!i»0 »* I*» 
í*ou »1 ill 
1410 »I >»l 
>*>l 1* 11» 
1*11 *» 1*0 
1**1 10» «0« 
100« 110 «I* 
1010 160 »«» 
101* 1»* *!* 
101» >10 *1* 
10*1 1»> 11» 
10*0 II» 1*1 
lili I»» 10» 
un oio >n 
lio* *00 1*0 
I/O* *1* >«1 

004» 
SH NOUS >.» 
>00100 o 
>01000 I 

1100 10 >» 
I10U 1» ol 
1*00 I« II* 
isou «i l»> 
l»lo o» l<o 
1*00 *0 >0» 
1100 »» >*l 
1110 «> >*l 
1*00 »> »S 
1*10 II 1*1 
1*00 1* lo* 
>000 •« 111 
>100 »* •»• 
>100 101 1*1 
1100 II» »01 
1*00 II* «11 
>*00 II» *11 
>*00 1*1 ««* 
>100 I»» »»1 
>•00 I*« **» 
1010 11» *»! 
1*1» !«> *1» 
«100 *1» 1*1 
*00« «*0 1*0 

000* 
SIC NOUS >.» 
1101»« o 

01» * *» 
Olio I» *0 
011» >1 101 
01*1 >« I»* 
0111 11 I»» 
0*00 »* I** 
1000 »* I»» 
1110 »0 I»* 

11**00 »» I»» 
1*1*00 II* 1*4 
1*001« 11« I»« 
101*00 1»» I*« 
1***1I 1*0 I*« 
111*10 l«t I»* 
»0**» 10» 1*1 
»10*1 I*» 1 
11*01« 1*0 1 
00*« 
SCC NOUS !• » 
1**1*» o o 

«•Il II »» 
«•1» II 100 
*•»0 »I I«» 
»•*1 10 *1* 
«««i r* «»• 
0*11 •» *1* 
*01» II» «*l 
»011 n* «10 
»111 111 «*0 
*140 111 *•! 
»Ill ill »*l 
*11* 10* *•! 
»Ill 111 «»• 
»10» »11 *?» 
»111 »II »»» 

00*0 
SIC NOUS 1*1 
1*1*10 0 0 

1*01 * II 
1*11 I» I** 
1*11 1* 110 
1*11 I» II« 
ittr »• »*> 
1*11 »• 1** 
1*1« »I *1* 
1**0 SI »*« 

1 INC S»**IN sus 
I««» »« »10 
1**0 It* **o 
1»*» I«» *11 
1100 »I *»1 

00*1 
SH NUÎCS 1.» 
0*1101 0 0 

11*0 1 1 
140» 10 «• 
1*11 1« II» 
1*11 »» 1*1 
1**1 »« 1*1 
1*11 1* 1*1 
1*1* *» *11 
1*00 II* *11 
1*10 I*» »»» 
1*10 I»« »*0 
16*1 l«» »*1 
1101 1*1 »•> 
>110 1*1 **» 
11*1 1** *1» 
1»0» *»* 11» 
>•«> »»1 10» 
1*08 001 11» 

00*1 
SH NUHS »•» 
1*1003 0 0 

101» » I» 
101* 1* *» 
10»» *» 1*1 
11*1 »1 1*1 
I ill »« 1*1 
11*1 1« 1*1 

1*001» •» 1*1 
l»»«>0 10* 1*1 
101»»* II« 1*1 
1100«» II« 1*1 
onion i«« i«i 

1100 II« 1 
10*1 III 1 
1*00 111 > 

00*1 
SH NOUS 1.» 
1*0*00 0 0 

0*1* 11 • 
0*11 1» 10» 
0**» *1 1»« 

1*0*0« »1 *»• 
0*11 »» «»1 
on* *1 *»i 
0*11 10» *»« 
0*0« 111 *«l 
no» I*» **» 
1400 I*« «»I 
1*10 1*1 *»l 
nil 1*» **1 
mi in *»i 
1*00 1*1 »»« 
1**0 »«• «»« 
1110 k»0 **I 
in* »*« «»0 
11*0 *»» «II 

00*« 
SH NUICS !•» 
110*00 0 

0*00 1 » 

0*1* 1* I** 
0*1» «* 1*0 
0**0 »I «01 
1000 ** 1** 
101» 1» «01 
111* «0 *01 
111» 101 «01 
1*00 IM I*« 
1*00 If* I** 
111* 11* *01 
1*10 t»l «00 
1*00 III «01 
1*00 1«I 1»» 
1*1» *»t «00 
»000 *»l !*• 
*01» *»» »» 
»Oil »0* II» 

00»» 
SH Notes !•» 
1*0*00 o 

0*1» 1 11 
0*11 11 110 
0**1 II 110 
0**1 »1 1*0 
0»!t «» 1*0 
0*10 *1 1«» 
1000 » 1 1** 
1*1» »» 1*1 
»111 II 1*0 

111*00 »1 11» 
|»l«0* 10* 1*0 
1*1*01 II» 1*0 
101»** W* 1*0 
HIM* II* 1*0 
111100 1*1 11* 

»INC St*«IN SUS 
111*10 111 1*0 
1*1100 l»« 1*0 
0111«* 1»» 1*0 
011100 111 1*0 
01*11* 1*1 o 
01**0« l«0 0 
on«oo in o 
I0««00 II» 0 
00*» 
SU Nulls 1.» 
1*110» 0 

1101 I •« 
111* Il I*« 
11*1 *( 110 
1*10 11 111 
1*1* 1« 111 
111! »1 110 
«010 10* 110 
««I» 111 110 
* » Io 111 110 
»»1» I»! II» 

1*1110 I»* II» 
1»»* 111 111 
1**0 1*1 110 
»ill th* 1>0 

100*1« *«* 110 
1*1» »I» 110 
1*00 «11 I» 
1*00 11» !>* 
»100 •»> 111 
*«*» »»0 111 
*»1» »II 0 
»»00 *>» 0 

•«>000 »II 0 
00»' 
SU NOUS 1.1 
110*00 0 0 

««10 II •» 
««>0 >« 1*1 
«41» If 111 
»«*» «I 0*1 
«*00 *» *01 
»121 *» »1» 
»ll> «I »*> 
»1*1 10» **» 
*1*1 II» »«> 
*>oo no •>* 
»>t> I** •»» 
*»1 l»2 «10 
*111 111 «II 
»1*0 II» »»1 
*1*1 II» *0* 
*110 >»» »«» 
*11» !»l **» 
»«00 1»» 111 

no** 
sir Notes i.r 
1*1100 0 0 

uoa I* »I 
I10U I* 1*0 
1*00 >1 111 
1*00 10 10* 
i»oo m in 
1100 10« **0 
1100 111 «*» 
1*00 1»» »11 
100U I»» *»1 
10»» III »*» 
>100 >1» »«« 
>200 >»« »»» 
>100 111 »*» 
>»00 1»» *1» 
>*00 *«» 1*1 
>400 *» no 
>100 **» >»» 
>(00 **• >*« 

00»* 
ice Notes >•» 
1*1120 0 0 

«000 II *1 
*>oo >» I in 
«*00 1» I»» 
»100 *» >»l 
«400 »* >02 
»loo »1 no 
*>00 I» 12» 
*400 M 12* 
»»00 *1 Ill 
**00 «» 1»* 

110000 »1 I»» 
0100 »I *1» 
OiOO to* *»» 
0*00 III *•» 
0*00 II» *1» 
1000 1*1 »»1 
1100 ill »1» 
1*00 >*0 »01 
I*00 1*0 *1» 
>*00 **l 11» 
1100 «0* >«» 

00*0 

me sutiN sus 
sh »aus >.» 
1*1100 

HI* I » 
»00 11 «o 
lit» >• 1*1 
1*11 »1 1*0 
>*SI »* III 
1»*» »I 1*0 
>»»» ti «Il 
>•00 *» *»» 
it*» I« »>« 
I»»» Il »*» 
1*10 »1 *0» 
1*00 «O »» I 
1*00 «« 1*0 
l««> 10* *1* 
iioo no »»> 
1*00 I •• *1« 
l«»> 111 «1* 
«010 >»> *11 

*M 1 
00*1 
SH NOUS i.t 
11*100 0 0 

««II II 10 
«»*1 » 10» 
«10« II HI 
«11* «0 ««• 
«1*1 «» *>» 
«I*» *1 1*1 
«ill «0 10*« 
»•>• »1 111! 
«•«1 1» 111» 
«•*1 1» 111* 
*«10 *1 110« 
*1»» »1» 111 
»10« «4« III 
*111 *<• 1*1 
*1«* II» 110 

00« > 
su «ates 1.» 
I **100 0 0 

4*00 I» »» 
««00 1« III 
«000 «0 it* 
*100 »• I»« 
«100 »* *»0 
»100 *» »>» 
1*00 »« *»l 
»»00 *1 »** 
»»00 «I 11» 
»100 101 *•! 
*»«» no *«i 
*•0» I»» 10*0 
»•Il I*» **» 
*•»» 1*0 »I» 
«*10 1«* »I« 
»«I» ««« 111 

00*1 
see nous 1.» 
16«**1 0 0 

1*10 I* 10» 
»»10 >* 1*1 
*»10 *1 1»» 
*1** I« *11 
»»*» kt *11 
*11» •• »*» 

00»« 
sec «aus 1.» 
0«»»01 0 0 

>**l I* 1*0 
it«« 10 «I* 
!»0I I» »»* 
trie «i ni 
111* *» •*> 
111* »I »II 
II** *« 1011 
i»»i ir* «I* 

oot* 
see Nates >.» 
141000 0 0 

11»» II »1 
II«» 10 1*1 
II«» «» 1*1 
1**1 »* I«» 
1*11 »I «1» 
1*11 0« *11 
I »0* I* »II 
1*0« *0 »0» 
11*4 •» »11 
I*«» «I •'.» 
«I»» 111 100» 
«10* 1*1 too* 
«11* II* «*1 
*11» >1* •«* 
«111 II» ««« 
«11« »*» 111 
«1«» *«l 1*1 
«110 »*0 «• 
«11* »II «1 
«1*1 «•» •« 
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* 

um sm 
00<Mb 
u» nous l»? 
114400 0 0 

4100 14 01 
4100 I» MO 
4400 4? f»t 
4 f00 44 in 
4400 44 4Í0 

110000 44 414 
0100 ?4 410 
0100 II 4M 
0400 44 144 
0400 104 144 
0100 114 004 
001i 114 004 
0400 144 144 
0410 144 411 
0444 140 441 
1011 441 I4i 
: ion 411 loi 
1100 444 I•* 

0041 
4(f IIOH4 1>1 
041010 0 0 

1014 1) Ml 
1440 40 144 
1040 44 144 
140V 41 410 
14M 44 4)1 
1411 11 l/l 
14)4 il 1*4 
1441 40 «44 
)440 101 4)1 
4000 111 »000 
4001 141 1014 

0044 
HI nom Iff 
141400 0 0 

1414 41 104 
1440 04 140 
MM 4» 141 
1010 40 141 
1411 110 141 
1041 111 141 
4114 141 141 

141004 111 »41 
l)0i 41i )40 
1)1« 411 140 
1141 411 144 
1410 *41 101 

0044 
Uf 4011 i 111 
141*00 0 0 

1*14 14 111 
|*»V 44 140 
I10i 44 14| 
1000 *4 140 
4004 10 14| 

114040 44 104 
1)1400 40 114 
014400 10« 140 
041*0« lit /40 
101444 144 /41 

4044 140 141 
I14011 Iftl 141 
lililí 14* 140 

1)41 It) 141 
140144 14* 141 

1111 14* 141 
4044 144 141 

14044) 444 141 
)040 444 14» 
404* *)! 141 

1*10)0 1*) 141 
1400 144 141 

0070 
HI DOHS lit 
104144 0 

4011 it n 
40)4 10 140 
404) 40 400 
4404 104 400 
404T in m 
4400 1)4 400 
4*00 1*1 *00 
4100 100 )40 
40)0 114 400 
4014 111 400 
4044 )14 400 

noon 404 m 
001* 4)0 10* 

0011 
hi nom iii 
I»4100 0 0 

4)00 II II 
4400 4) 141 
44)0 4) 101 
*400 *1 144 
*4)0 *0 1M 
4*00 II •)) 
*100 01 414 

nm iTMin ins 
4000 104 414 
4400 111 401 
4410 111 444 
4000 i»4 400 
4100 »44 140 
4/00 »14 144 
4110 /01 «00 
4)00 101 4M 
4110 44« )44 
4)44 441 »44 
4400 »4) 141 

0011 
HI nous 111 
141400 0 0 

1401 11 II 
1410 10 140 
/411 11 /40 
1411 41 14* 
144* 41 4)4 
1444 4« 414 
/40) 44 40« 
/411 10 441 

14 114 
/4/1 «/ «41 
/414 «4 4)0 
/44/ 41 1001 
/440 44 1010 
/400 104 1144 
/404 114 1/14 
/41« Ml 1144 
1411 144 1/14 
/4/« 444 

001» 
HI 401(1 /.1 
»44100 0 0 

4400 /4 4« 
110000 44 144 

0)00 44 /4» 
0400 «• 141 
0100 111 441 
0400 I)« 4/4 
1000 14» 44/ 
mo Ml 41« 
Ml« 140 414 
MOO /04 44« 
» 100 /4) 4 «4 
1400 )14 »4« 
1400 140 111 
1100 4«4 14« 
»400 41» 1)4 
1404 141 /01 

0014 
sic nous i.i 
11/100 0 0 

1110 1) 41 
till 4* II« 
11)1 4? 11% 
1))4 I« 1)1 
14)1 «4 1»? 
1400 101 114 
4100 110 1)1 

140400 111 1)4 
»000 »44 11» 
)«»0 114 »»» 
4)00 114 1)1 
40)4 1?« 1)1 
4)00 »)) I)» 
4400 144 140 
4100 4«| 1)1 
4400 401 /)• 

0014 
su nous i.i 
1*1100 0 0 
mi it in 
ii*t «» i*i 
1140 40 40) 
1))4 101 401 
1400 It) 401 
1100 114 404 
MOO 14) 401 
)1)4 110 404 
I4M 1*1 400 
1404 III 401 
MIO »44 401 
»100 4)1 40) 
111* 441 »4* 
)1*0 *1* M) 

001* 
stc noves i.v 
00)400 0 0 

)411 II 44 
)4*0 4) 141 
4000 40 140 
4100 44 141 

041100 *1 141 
411» *0 141 

11)100 «0 141 
1)1100 «4 140 
141400 0» 1)4 
1*1400 It 140 
104)00 40 1M 

vim siMin sv«s 
104000 101 1)4 
114)00 III 1 »4 
1»»«0/ II« /»4 
014101 11« /40 
0/4401 I»« 141 
0)0144 »I« 
OIIIOO 111 
o«o roo in 
OOM 
sif nous /.1 
140104 0 0 

0*0/ 14 44 
0400 4| I »I 
1000 41 /14 
HOO 14 )/* 
1/00 4/ 4/0 
I»00 104 4/0 
1400 111 41« 
1400 |4| 104 
»44« MO !»• 
140/ »«0 1/4 
14/0 /11 410 
IM4 /•% 4«« 
144« »4« 4 »4 
111» 4«4 /44 
|«00 441 /0» 

001« 
sii nous i.i 
/04000 0 
/040/4 40 141 
/04044 4/ »44 
/04104 14 4/4 
/041/1 •« 4«4 
/041»« 10/ «4« 
/04144 If4 «40 
/04/1/ ;»» tool 
/04//« 144 111» 
/04/»4 
/04»01 
001* 
hi nous /.V 
/moo o o 
/1)100 n •* 
111404 II II* 
11)400 4* 4|| 
ll'OOO 41 40» 
11400» 14 4« 1 
114100 «• 4M 
114401 10« )«4 
114104 II« 1*4 
114400 /14 4«4 
114*00 »«» /44 
/1401» 41« IM 
00 «0 
see nous 1.1 
14/400 0 0 
»41414 »1 4« 
141411 )1 141 
1414)4 4« /»4 
141100 44 /»1 
14)104 41 /»• 
»44000 11 /»« 
141144 «1 /»• 
I44141 10« 140 
144100 1)4 1)1 
1*411) 144 1)« 
110401 1*1 11« 
141400 /«1 /)« 
MIMO »10 1»« 
111100 444 II« 
111400 4M i»> 
|11«00 4)« 141 
11)011 MO 1)« 
00«! 
hi nous 1.» 
»•1*0» 0 0 
1914)4 11 1*1 
!«1«4I M »01 
19)001 4) 401 
10) 044 40 401 
I«)1M 41 400 
11) 744 4* »401 
104)00 »9 401 
194104 *) 400 
104*44 114 401 
194100 141 401 
194)10 19« 40) 
l«4)41 114 401 
1944)0 1«« 40) 
10441» 404 401 
104*00 44« 401 
104*11 *14 400 
00«/ 
sic nous i.i 
1*1400 0 0 
141110 )1 *) 
1414)4 11 I*) 
1410)4 •• I*) 
144100 101 I** 
10441) II) I** 
1)411) 110 1*1 

urn suAin sms 
010911 I») 1*4 
011400 III > 
01)911 111 ) 
01)941 III 1*4 
10414« 14» 16» 
14/404 144 14) 
144141 I*/ 144 
144«4) 140 0 
00« » 

sif nuves ?•? 
I«4100 0 0 
194*00 0 / 
1*0100 4 »4 
1*0/00 /0 101 
I*0/»0 •) 14/ 
1*0)00 41 /)/ 
1*0»io ro /•* 
1*0400 «4 »/I 
1*04)0 I»/ )/* 
1*0444 14« »1/ 
1*04)0 /»/ /41 
1*0400 /1« /14 
1*04)0 «Il I«/ 
t«010O »41 I«« 
1*01)0 *00 Ml 
|«0«00 4»« 11/ 
t«09»0 490 Ml 
»«0*00 414 Ml 
0094 
hi nuns /.1 
1*4000 0 0 
1*4/00 /4 111 
1*4))0 40 1*4 
1*4401 44 /14 
1*441« 49 /«« 
1*4400 101 19/ 
1*44)0 1/« */« 
1*4400 14« 440 
1*44)0 1*1 41/ 
I«4100 1)/ 414 
1*41)0 /4* *44 
1*4«M ))4 4 ¿ Z 
|*4«0U 1*4 40) 
1*4000 41« »«• 
1*4)10 14« )|4 
0094 
su nous i.i 
/04/00 0 0 
/04)00 14 44 
/04))0 19 «1 
/04400 10 104 
/044)0 114 104 
/04400 144 104 
/044)0 1*4 101 
/04400 /)1 «4 
/044)0 /1) «« 
/04100 III «4 
/041)0 »49 9/ 
/04900 »99 91 
/049)0 4/4 90 
/04*00 44« 11 
/049)0 40/ 14 
/10000 440 1» 
/100») 49/ 1» 
/10100 419 1» 
/101)0 444 II 
/101*0 4M II 
00« 4 
su nous /.1 
/14400 0 0 
/14404 II 44 
/14410 I« 14) 
/14414 /9 //1 
/144/0 M )0) 
/144/4 4« )94 
/144)0 4) 4M 
/»44)4 4« 44/ 
/144)9 1« 41» 
11444) «4 4«/ 
114440 It) 1)) 
/144*4 I** 1/1 

4*00 /*• */» 
/»4404 ))« »44 
214*14 411 24) 
214*21 *11 22* 
0091 
sif nous 2.» 
220900 0 0 
220901 I I* 
22091» II *1 
220920 2* 1*1 
22092* »* 2)4 
2* M 41 »11 
220% 4 *4 )«» 
220940 4* 4*9 
220941 1« *** 
2209*2 *0 9)1 
2209*9 «1 100 
220*01 10« 1*4 
220*0* 120 912 
220*12 l>* 440 

VI«! M9âin %f«S 
2/9*11 141 9/0 
//09/4 1*0 «4« 
//0*1» /)9 «4« 
//09)1 »1/ «4« 
//094/ 10« 40« 
1/0*44 1)/ 491 
004« 
su nous i.i 
//»«00 U 0 
//»«14 4 /4 
//»*/1 14 100 
//»«/4 »0 14/ 
//»*»0 44 /00 
//)9)4 4« /»/ 
//»«»« «4 /)4 
//»«44 140 /40 
//)*4| 11« /0« 
//4000 /4/ 114 
//4009 /«» 14« 
//40/0 »14 14» 
//4014 411 I»4 
//404« 441 1/7 
//4114 144 1/0 
//4141 «1« 11/ 
//4/19 11)0 110 
//4/4« |)/4 104 
//4)01 1)91 10» 
//4)14 1484 tUO 
009« 
su nous /.1 
/41»00 0 0 
/41)/9 1 9 
/41)1) 14 44 
/41)40 /« 1/4 
/411*4 4/ /1/ 
/41)4/ 41 /«4 
/41)41 4) »14 
/4140/ II 4)1 
/41401 M 4)1 
/41411 «4 41» 
/41414 «/ 494 
/414/0 101 144 
/414/4 110 41« 
/414)0 1/1 4*1 
/414)4 144 «/4 
/^14)1 144 «9« 
/4144/ /4/ 414 
/41444 »04 4)1 
/41414 4/0 Ml 
00*0 
su nous i.i 
141//0 0 9 
141)09 O I 
141)14 ) 14 
141)/1 1 1* 
141)40 /0 104 
141404 II /4* 
191400 4) /40 
141*1« 44 /4« 
»4/4/0 *0 /4« 
»4/90/ »01 /4« 
14)14« 1/1 /41 
14))49 141 /4« 
14)449 191 /4« 
19) 9)4 //« /40 
14»«*» /41 /4* 
14404/ )01 /4* 
1441/4 »41 /41 
1*4144 )99 /4« 
144//0 4)1 /4« 
144/)4 441 /4« 
00*1 
su nous /»i 
/01400 0 0 
/01*11 9 / 
/014)0 I» 14« 
/0144/ 14 /41 
/011)1 4/ /41 
/01444 1/ /41 
/019/4 90 /41 
/0/044 «9 /41 
/0//14 1/0 /47 
/0/))0 1)9 /41 
/0/4)« 141 /41 
/0/414 19/ /41 
/0/90/ /)4 /41 
/0)044 /90 /41 
/0)114 S/4 /4« 
/0)2)0 MS /4« 
20) )44 404 24« 
/0)414 4/4 /4« 
009/ 
su nous /.f 
/11444 0 0 
/114)9 O I 
/11*4« I» *0 
/11411 )1 IM 
/1144« 14« /4/ 
/1110» /4« /»« 
/11111 )/4 /41 
/111»« 4M /44 

vim suâin sus 
/11 í/l 4/1 /44 
/111)4 4/1 144 
/11140 1/4 /44 
/1114/ «Il /44 
/1114« 101« /44 
/11901 1/41 /44 
009) 
su nous /.i 
/14044 O O 
/14100 O O 
/14111 « M 
/141)0 14 101 
/1414/ /9 144 
/1440** 14 /44 
/144/1 41 /44 
//04)) 44 /41 
///100 ti /44 
//)9/4 «B /44 
1/4940 «4 /44 
/11004 5/0 /44 
/1/144 |4) /44 
/))444 110 /44 
/ »4410 /14 /44 
1)4400 /49 /41 
/»4*00 )10 /44 
/40404 14 » /44 
/40*44 4/« /44 
00*4 
su nous /.i 
0))/)0 o o 
09)))0 14 10» 
0*4400 14 10» 
110800 /4 10» 
1)04)0 14 10» 
140190 44 10» 
111400 9« 10» 
114100 l/» 10» 
1«0000 144 10» 
19/100 194 10» 
1N1900 /»» 10) 
I«4400 /41 10) 
1*0400 /94 10» 
|«i«00 »/« 10» 
|«»|00 »10 10» 
0094 
su nous /.i 
//09)0 O O 
//0*44 44 10» 
//1000 40 10» 
//1019 44 10» 
//10)4 41 10» 
//1100 101 10» 
//1114 IM 10» 
//1/00 14) 10» 
//1/)0 19* 10» 
//1)00 /41 10» 
//MIO /41 10» 
//1400 1)1 10» 
//MO )9/ 10» 
Z/IS0O 44/ 10» 
//'410 419 |U» 
//1400 444 10» 
//16)0 644 10» 
//1100 1)4 10» 
//MIO «01 10» 
/21900 490 10» 
00*6 
su nous /.i 
0*4414 O O 
0*4444 /1 101 
0*4000 )« 10» 
0*4400 4« 10» 
101044 •« 10» 
10/400 121 10» 
101144 14« 10» 
104444 /1* 10» 
110444 /4) 10» 
111444 /40 10» 
11)4*0 »40 10» 
114100 »14 10» 
11*44* 40» 10» 
11*100 »41 O 
mooo * o 
0C91 
su nous /.i 
I*»1*4 O O 
1*1901 / 4 
191900 /2 90 
1*4000 44 192 
1*4100 10 /4/ 
1*4/00 «* SM 
1*4)00 I/» 41» 
194))1 144 44/ 
1*4416 II» 444 
1*4400 /»« 4/4 
1*4400 »»« »4/ 
1*4100 4)0 104 
1*49)0 441 /64 
1*4*1« 410 /40 
009« 
su nous /.i 

iiil. 
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fINf M»âlN sms 
?/oisi o o 
wont ? U 
fJOJOn 1H 14 
//Oi/o V If* 
HO} 10 44 /44 
//0/41 49 149 
//O/SI 90 4/1 
,‘>0*00 49 SZ« 

.0*10 10/ 411 
//01// 1/1 694 
//01/6 114 I/O 
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041410 IV 94 
041414 »V V4 
041414 40 lit 
0414/4 *4 »44 
04149» «I I»« 
04» 4 »4 »0/ I/O 
041441 140 9«? 
04»40» /14 4V9 
041404 /44 444 
041411 /44 444 
0414)4 »44 444 
0414/4 444 4/V 
041444 41V 40/ 
0//1 
Ilf HOffI /,V 
111)44 0 0 
»11404 / I» 
111404 14 44 
111414 44 44 
1114/» VV 19/ 
II14ZV 104 144 
1114)« 141 »44 
»»»444 /V/ 14) 
III40I 94/ 1)) 
III4I4 444 1/4 
III4/V 44/ I/I 
111444 44) 114 
111444 V»4 III 
0/// 
ici nove s /,V 
04/444 0 0 
04/40/ I ) 
04/40V 4 /4 
04/411 14 41 
04/414 /) 101 
04/4/0 )1 141 
04/4/4 »4 140 
04/4)/ 4V /)0 
04/4)0 4) /44 
04/444 44 141 

f|«f SVBA 14 »IBS 
04/44V II «44 
041001 101 4VV 
01/» 
»Cf HOff » /, V 
I 141*4 0 0 
»»440/ 0 0 
II4BU4 « B 
114404 II »1 
114014 ir a« 
II4BI4 /4 4¼ 
1144/1 14 »44 

llftff Iff 
II4BI/ ft! /19 
I 14« 14 A4 /4» 
114 »44 14 104 
II4B40 •• «40 
1 14 44(1 101 114 
»1440/ 1/4 4/4 
»14404 14V 94V 
0//4 
»if nnii» /,V 
1I4I0I o 0 
114104 4 »/ 
114 110 n «4 
110114 /» »44 
i tono »« io» 
»141/« 4« /40 
»14I/V 44 104 
114110 ro »»» 
»14114 41 400 
»14114 114 404 
Il4»4r no 4»» 
114140 /10 944 
11414* IV« 144 
01/4 
»it Mini i,V 
014040 0 0 
01-401 0 0 
014 40« 4 0 
01401) 14 44 
oi44»r /1 io» 
0144/0 9» »4» 
0144/4 44 104 
0144/4 44 /4» 
014499 fO »14 
01449V 44 94! 
01444» 44 4 »1 
014441 191 44/ 
014444 144 441 
01444V 10V 414 
014001 144 14» 
0114 
iff nnifi in 
111044 0 0 
11/109 0 0 
11/111 4 14 
11/114 « »0 
»1/11/ 14 V4 
11/144 // 114 
II//04 10 144 
111119 4| 144 
»»//»r 4/ /n 
111»»« 44 /44 
lililí 101 /»• 
111940 141 144 
1114/V 100 114 
11144V 144 109 
11144V »0V 4 V 
111494 944 IV 
I11V04 40« »4 
011ft 
»ic nove» z,v 
0/4941 0 0 
014401 0 0 
014494 ) 4 
01449ft II 4 V 
0/4441 11 S4 
014444 4| |)4 
0/4441 40 »44 
01444ft 14 »IV 
014404 101 104 
01441» Ift4 111 
014414 /Vi 144 
014440 14V |4ft 
014441 4Vft 140 
014404 44ft 1)4 
0114 
ICC HOffl /.V 
044001 0 0 
04400ft 4 IV 
044011 I! 44 
044014 40 104 
044010 41 DO 
04401V 114 14) 
0440)« 144 100 
044040 /V« 4) 
¢44100 »44 •) 
044119 494 VI 
0441/4 444 44 
0/)0 
icc novel z,v 

n«f »tftAin srai 
104040 0 0 
104004 0 0 
104010 4 19 
lonn 4/ n 
104140 74 74 
104110 no 74 
104/4 V IVI VI 
1041/4 HI VI 
10440ft /4« 41 
:*>444l /9/ 41 
104¾ *4 »4» 44 
104414 441 44 
104704 4VI 44 
104104 411 44 
»0419B Vll 44 
0111 
in non i /, ? 
090140 0 0 
0)0/0! 1 I 
090110 1 I 
010 / IB to 41 
090911 44 VO 
0 9040ft 141 VI 
0 90441 /01 74 
09044» /•! VV 
OIOVOO IVO 7« 
OIOBOO 444 BO 
010400 414 7 7 
OtlOOU 4/7 7? 
091100 441 ft! 
OltllO BO » ftl 
091110 «•/ «4 
011410 441 ft* 
011404 1041 •• 
011411 111» «4 
09)110 1114 41 
0/ II 
III novel /,7 
onto! 0 0 
049141 1) 11 
04 »4M 74 «4 
0414/ft 149 4 V 
041441 Iftl 47 
049441 141 4V 
041744 »19 14 
04114 7 409 »4 
04401V 4ft» »4 
044111 404 »4 
044/11 A«4 »4 
044 11» V44 »4 
044411 «40 »4 
0111 
»H nofis i,v 
014141, 0 0 
044 901 1 ) 
044104 ft 94 
044911 |ft V4 

04411V /) l»4 
044»/I 14 149 
044114 11 141 
044ttl »1 /44 
044 » «A 4 V /14 
044 140 4B /41 
044414 40 Iftl 
044410 44 174 
01469ft 6V 941 
044691 VI 411 
044444 «I 404 
044441 40 44V 
044VOO 11/ 4ftV 
044V0» »VI 44» 
0/14 
»il nous /,7 
11044» 0 0 
11060/ 0 0 
»1061» 4 /0 
IlOèlS »4 Vft 
1104/) 1ft I»« 
110617 »• 14) 
1106)0 44 lift 
110614 4V 1*0 
110441 VI 176 
110644 44 Iftl 
0194 
»it novn z,v 
01999ft 0 0 
019401 0 0 
019406 6 41 
01)410 D ft4 
01)614 1) 14V 
01)614 )4 110 
01)41» 46 /V» 
01)4/0 4ft ))4 
01)419 Vft 944 
01941ft 40 4/4 
0))441 110 4/V 
01)444 144 400 
01)44) /)0 »I» 
01)444 /VO /64 
01)406 )/• //4 
01)416 »40 1/6 

U*f SfBAlN STBS 
0116 
in nuns i,v 
011440 I) 0 
0 »1401 o 0 
011404 0 • 
Otmt II 44 
0t|4|ft 1/ 101 
0II41I IB 149 
0»I4/V 4/ Iftl 
011414 14 101 
011440 no /»« 
0 11 444 174 144 
OllAt) 991 /B4 
011490 44» /41 
011444 441 /B4 
0 »1 714 704 /41 
0 »» Vil 7B0 /41 
0197 
»ei nuns j*,v 
010149 UO 0 
01100/ 00 B 
0»100A U 4V 
011009 19 ft 7 
0II0I4 49 109 
OIIOIV ftO 44 
0II01I 111 14 
011014 141 ft 
01109» 111 0 
091044 111 
01104 7 )69 
Olllll 417 
091111 447 
Oils 
»ei non» i,v 
10/749 U 0 
lOlftOO 1 0 
101914 4 « 
|0/ft4| 9 4ft 
101997 10 ftl 
101916 )7 114 
101994 44 14) 
»01944 61 /04 
101011 94 /40 
10109ft 104 194 
101107 140 146 
1011)9 Iftl 111 
101/11 140 »41 
10) 141 101 »»• 
101141 )ft| 144 
»01404 491 146 
109600 444 144 
0114 
»ei non» i,v 
111947 o o 
» » 1400 7 0 
11) 414 |4 40 
11)414 90 VI 
11)444 41 HI 
111914 44 »99 
11)494 V» »49 
11)449 44 /97 
»11614 »94 164 
nino ia» 16» 
»11741 147 117 
1197/0 Iftl 114 
119704 144 HI 
11400» 4/4 14ft 
1160) 1 440 14ft 
114101 404 140 
1161) 1 466 Iftl 
116109 414 176 
1161/1 606 »76 
0160 
sie novel i,v 
011167 U 0 
011900 0 0 
011)91 6 ft 
011»44 )6 40 
011444 ft? VI 
0114)6 144 VI 
01161ft 110 6» 
01 no/ IV) 44 
011747 )94 47 
Ollfttf IVft 47 
01I400 44| 4? 
01144ft 404 4? 
01109« 466 4V 
011104 40ft 4V 
011144 6VO 4V 
0111)4 Vll 4V 
011940 ftll 4) 
011400 414 14 
0141 
lie nom i,v 
09464ft 0 0 
0)4 700 0 0 
0)47/1 4 ft 
0)4741 16 4V 
0)400» 94 ftV 
0I904I 6 V 166 
0)4410 101 164 

M«t siaftin SMS 
040011 14V 114 
04004» 191 »It 
040094 /14 1/4 
040111 /»0 /44 
040147 111 /1» 
040100 419 I9B 
040400 904 16/ 
040490 44« 17« 
040490 4/4 1 74 
040410 704 144 
040649 74« |49 
014/ 
sie nute» /,v 
061044 0 0 
061049 1 ) 
0611/0 11 90 
04114/ /I 90 
041/14 1/ m 
041194 »9 140 
04114/ 44 Iff 
06III4 4/ I»/ 
04|»»ft 41 /47 
041404 7| 194 
041444 «9 9)7 

041910 II) 170 
041417 119 149 
06144« 149 141 
061444 190 »10 
061614 /11 161 
061644 19) I»/ 
061714 ))| 196 
061 744 177 1 71 
0419/6 41» 164 
014) 
sit nuns ?,v 
09440» O II 
01490» I 
041400 I 
0401)4 • 
070/00 II 
090100 16 
090 /00 »6 
110/00 If 
0/0116 10 
090010 1» 
110 914 19 
040)19 19 
07109» 90 
101994 91 
111996 91 
091944 IV 
010440 40 
090046 41 
109449 4| 
091169 41 
110471 41 
0440 76 4) 
109191 49 
01499 7 49 
101194 41 
0144 
»ec non» i,v 
0)9641 0 0 
099701 4 0 
019704 9 49 
0)1709 11 74 
099714 41 114 
019719 61 III 
099714 44 166 
011790 IVI 166 
tllfM »•» »49 
011740 114 1)4 
019744 169 12? 
019740 140 12V 
01 >904 194 114 
099910 47» 119 
099916 496 111 
099922 400 111 
0199)1 460 III 
011919 620 101 
099144 69) 101 
09990) 790 94 
0244 
see non» i,v 
041146 0 0 
04120» 0 0 
04121) 9 49 
04121? 19 99 
041221 27 1)4 
041224 41 166 
04129» 40 19» 
04121« 12» 149 
041740 201 149 
041/49 /61 149 
041 )09 3? » 149 
041)1) 999 149 
041 127 449 149 
04()99 421 141 
0>|94ft 600 19) 
0246 
»ci non» 2,v 

lint SMAin »IBS 
101240 0 0 
101»04 o 0 
101)11 II 47 
»01)14 // 44 
101119 »4 |»4 
101)/) 44 149 
10119/ 111 »49 
101»40 |79 14» 
101149 /«9 114 
101147 IO0 1/7 
101404 '60 119 
10141/ 400 111 
»014/1 446 11» 
1014)0 4/0 111 
10144 4/7 106 
10144/ 441 10/ 
10144« 7/1 10/ 
0/4 7 
»ei mm» /,? 
11»440 0 0 
»11400 0 0 
11)417 4 • 
119417 It )9 
11144/ 19 4» 
11)610 42 10» 
»1)617 40 12? 
11)66) 6? 144 
IM..4' 74 199 
11)7)» 110 /61 
11190/ 16» /94 
11)9/7 |79 /94 
111909 /40 /69 
»1191? /90 /4» 
114004 I/O 24» 
114049 990 219 
IIM49 460 214 
0249 
»II 9311» 1,7 
0)1640 0 0 
0)1701 0 0 
01171» 0 0 
011904 9 »4 
011921 I» 79 
0)19)9 »0 119 
0)184« %« 14« 
0II9I4 49 19« 
0)19)4 74 ?)« 
0)1947 94 277 
092017 111 »01 
012049 141 III 
0)2119 192 »01 
01214« 291 /9/ 
Oil/!? 49/ /94 
0/49 
see nove» /,? 
104141 0 0 
104/04 0 0 
104226 4 « 
10424» 11 )9 
104)12 41 79 
10441» III III 
104449 171 III 
101429 111 III 
10461) /91 10» 
104644 142 10» 
1047)9 411 94 
104929 490 94 
104920 4SI 94 
110001 612 97 
11004? 672 «7 
i»oi»6 m ft? 
110216 799 «7 
0/40 
see noves /,v 
094401 0 O 
094404 » 4 
094416 /V f« 
094421 «6 II? 
09442 V 49 176 
0944)2 46 209 
0944)9 62 266 
094*49 69 »46 
094444 92 19? 
094 4« 9» 44» 
094474 10/ 40« 
0944»/ 1»? 44) 
094616 »10 477 
0946/0 //7 
024» 
see non» i,r 
0)4149 O O 
0)420» I) 6J 
014206 21 104 
0)4210 /9 19» 
0)4214 »9 140 
0)4217 46 »0» 
0)6220 42 16) 
O»6224 49 42» 
0)4227 64 4)» 
0)42)0 ?0 442 
O»42)» «2 496 



!I^H Willi.. 

A 31 

f|«l SfMIH SUS 
014?1? |f>/ 

oiv 
%*i »»or*» /,i 
oiMty Ü o 
014/14 r 9 
Om?l 14 )4 
0ISI4S ?| 44 

is%/i ?r ns 

014411 14 114 
014401 44 )44 
014444 4| 10? 
O|4f40 f) ?1? 
01404? 44 in 
014944 |0| ?00 
010010 III ?01 
0100)) 14) ? M 
010040 140 ?44 
01010) 101 /4) 
01014) in 1)4 
010111 ?«.* 110 
010)11 If? ?Cl 
010440 )4| IN) 
010404 )9) 14f 
010f10 )40 14f 
014) 
SH DO»I ?#T 
onioo o o 
011104 4 14 
071110 7 *7 
071110 11 119 
071119 ?0 177 
071119 )4 114 
071144 40 141 
071140 44 414 
071144 44 441 
071144 49 477 
071140 64 407 
071144 71 444 
071401 91 490 
071404 104 494 
071404 140 494 
0144 
Sfl DOTfS li? 
100004 0 0 
100007 16 64 
100010 1« 111 
II00I4 17 171 
100017 4V 111 
100011 44 144 
100014 111 
0144 
SCI DOflS 1.7 
091444 0 0 
041911 4 10 
091600 14 44 
091411 10 40 
0V1700 11 01 
091000 17 116 
091900 44 109 
091000 70 209 
041100 90 224 
041140 100 214 
091100 114 111 
091)00 161 114 
0914)0 2)1 109 
09)4)0 201 16) 
09)000 402 149 
094100 140 
0244 
Sfl DOIIS 2#7 
112000 0 0 
112004 7 19 
112011 14 44 
112016 20 44 
112022 44 1)0 
112027 60 194 
112042 44 244 
1120)0 41 104 
11204) 69 140 
112047 72 140 
112040 70 440 
11204) 0) 419 
112040 41 460 
112102 94 444 
112107 109 4)2 
112110 922 
0247 
Iff 1107(9 It7 
10)000 0 0 
101009 I) 46 
10)000 21 10) 
104012 24 102 
101014 »9 24) 
10)010 40 294 
10)022 44 44) 
10)024 62 419 
101020 70 474 
1040)1 70 441 
10)0)4 09 407 
0240 
Iff DOIfS t,7 

f|Mf )70614 4704 
101000 o 0 
101010 4 |7 
101914 14 4) 
104014 41 94 
10)140 44 147 
101144 74 ?O0 
101406 91 ?4I 
10)410 110 116 
10)647 111 141 
101691 140 444 
10)710 177 )07 
10)010 II) 170 
10)110 271 24) 
104010 111 114 
1041 )0 140 /1 1 
104/44 404 /00 
104400 44/ /00 
1044/0 40/ 140 
1046/4 4)0 196 
0/49 
9ff »10714 /.7 
I 11 444 0 0 
IlISOO 0 44 
iltMX) 14 10) 
I limo /» 16 7 
111000 41 100 
I 11900 41 /64 
11/000 6? /44 
11/014 74 /9) 
11/040 46 J41 
11/04) 191 109 
11/114 /44 44 
11//00 /77 10 
11/100 ili 1 
0/60 
9ff 90714 /.7 
104406 0 0 
104411 II /0 
10)419 /4 06 
10)414 II 147 
104420 19 179 
101411 41 214 
104416 40 /40 
10)440 41 /04 
104444 44 )/2 
10)440 40 )47 
104441 6/ 400 
104447 47 44| 
10460? 72 492 
104607 74 4)6 
104611 79 470 
10)614 02 402 
104410 09 6)7 
10462/ 92 4M 
104424 99 702 
0/61 
m 9071S 2.7 
0/4740 0 0 
02400/ I» 66 
024006 27 100 
024609 I« 146 
024012 44 100 
0/4014 40 /44 
024010 49 107 
024021 64 »46 
024024 71 410 
024027 01 476 
0240)0 90 4)2 
0/4014 99 470 
0/46)6 III 614 
0/4049 124 149 
0762 
Slf NOVI* 2.7 
014641 0 0 
014449 9 /1 
014000 /> 49 
014900 40 106 
014000 41 170 
014100 61 224 
014200 70 270 
014104 00 /99 
014400 90 )70 
014400 106 422 
014600 14/ 441 
014414 147 447 
014644 17» 411 
014741 247 »14 
014044 )14 /4) 
020000 )72 2 49 
020200 441 224 
026» 
Iff *07(S 2.7 
124204 0 0 
124212 14 1» 
124217 41 69 
124224 47 126 
1242)0 61 161 
126217 77 210 
126246 92 244 
124241 111 244 
124)0/ 142 >4) 

II»» 470*19 S104 
1/4106 /44 »74 
0/64 
Sfl 907« S /.7 
0)/449 0 0 
0 ) 400) 14 40 
0)1007 /4 100 
onoio 41 146 
0))014 4/ /1/ 
0))017 61 /64 
0))0/0 m *14 
0)40/4 «g 194 
0»)0/r 07 444 
0))010 100 494 
0)40)/ 
01)110 
0/64 
Slf 90714 /,7 
010004 0 0 
010046 « /6 
010440 /0 69 
011040 /9 111 
011 100 44 114 
OII/OU 44 109 
011 )00 4 7 /)4 
011400 69 /00 
011640 76 /49 
011440 09 410 
011644 114 )64 
OII7IO 1/7 111 
011710 160 167 
011020 169 424 
011916 /67 /4/ 
01/011 )01 /1? 
0*211/ 469 196 
01/)00 »01 177 
01/400 )9| 174 
0/66 
S»l 90715 2.7 
104144 0 0 
104/00 I I 
104/04 II 41 
104/11 21 14 
104/10 42 1)4 
104224 42 191 
1042 40 40 /4/ 
104/16 41 297 
104/60 6) *19 
104264 II )79 
104/49 14 )07 
10424) 40 422 
104/46 06 460 
026 7 
Si» 90ffS 2.7 
092040 0 0 
09/900 0 0 
09/904 I 41 
09/909 /0 114 
09/914 49 194 
09/910 6/ /10 
09/9/1 64 404 
092927 0» 600 
0260 
SU 9011S 2,7 
09140/ 0 0 
091400 I I 
091414 40 4) 
091440 40 107 
091721 60 1)2 
091060 70 194 
091944 94 2)6 
092100 111 2'6 
092410 III )22 
092 441 109 »19 
092410 206 HI 
09264» 2)2 290 
092414 /60 267 
092444 209 240 
092642 ))) 224 
092740 )4) 211 
0926)0 )61 206 
092940 »II 200 
09)1)0 )01 109 
091144 »91 190 
0269 
Slf 9071S 2.1 
102204 0 0 
102210 10 )1 
102217 24 79 
102224 40 129 
102240 46 146 
102240 04 221 
102240 114 260 
102247 144 HI 
102)04 147 44) 
102)14 104 496 
102)20 201 429 
10/12) 22) 44) 
0270 
SCi 90?»S 2.7 
11714! 0 0 
117200 0 0 

?l»l S70419 S76S 
11//04 I» 44 
11//09 /7 94 
11//1/ »0 144 
11//14 40 194 
11///0 49 /70 
11/7/4 II )40 
117/40 01 449 
11//44 94 44? 
11//)9 106 61/ 
11//4/ 116 60) 
11//44 1/0 72/ 
0/71 
S«t 90»iS 7.7 
700440 0 0 
/00614 4 |9 
/00641 9 10 
/00740 10 77 
/00044 41 144 
/009// 40 III 
/01000 40 /0) 
/01040 6) //9 
/OHIO 79 /20 
201140 44 714 
701710 10) /00 
/01400 /04 164 
/01700 HO 141 
/0/000 410 141 
0/1/ 
S6« NOUS 7.7 
0//14¼ 0 0 
0//000 0 0 
0//010 10 4) 
0//010 I? 10/ 
0//076 42 147 
07/01/ 61 /07 
0//04/ 169 116 
0//040 10? 144 
0//400 /1? //1 
0//901 447 19» 
0/71 
Sfl 0O»IS 7.7 
211944 0 0 
714000 17 4) 
714001 70 III 
714006 74 I?) 
716009 40 71? 
714012 »4 200 
716016 40 »44 
214019 46 421 
716U// 44 404 
214029 4» 440 
214020 4? 60) 
214041 61 640 
0274 
Stf 0O7IS 2.7 
141202 0 0 
1412)0 l 4 
141242 I? 4) 
141400 SI 96 
I4III0 41 149 
141600 41 100 
141704 62 2)4 
141000 71 274 
14191 ) 02 »2) 
142022 94 460 
1422)4 100 41) 
142)4? 144 649 
142420 100 40? 
142410 2)0 )29 
1426)0 HO 264 
142722 )64 249 
142000 )V) 242 
0214 
Sfl 9071S I.» 
191040 0 0 
191100 0 0 
191111 21 II 
191110 )9 40 
141121 4) 09 
1911)0 6) 144 
1411)4 72 194 
141144 01 2?) 
141140 90 410 
191144 44 »64 
191200 101 404 
19120) 104 4)4 
191209 US 494 
141214 12! 440 
19122) 1)2 62» 
19122? 110 64? 
191240 144 771 
191240 706 
0276 
Slf 0OTIS 2.7 
100440 0 0 
100420 226 I 
100427 240 69 
1004)4 >02 127 
1004)7 »)? 144 
100442 441 4! 
100600 4)4 1)4 

»101 SÎ00I9 S70S 
100600 644 |?4 
100610 172 
10042/ 164 
1006)) 16? 
0/M 
Slf NOMS 2.7 
19)100 0 0 
194200 I I 
191260 II 2« 
19)144 /9 64 
1944)4 41 100 
19444) 42 144 
194609 60 174 
194700 69 21? 
1947)4 76 /40 
191017 NO /0/ 
19490( 09 110 
19444) 9/ 14) 
1940/4 10) »09 
19411? 11/ 6/4 
194/01 124 46| 
194)1« 140 494 
194144 17» 496 
194407 179 400 
194441 240 479 
194604 141 264 
194900 462 /04 
0/70 
Sff DOMS ?•? 
21/14/ 0 0 
21/1)0 12 40 
21/144 ?l 6? 
21/14« 42 116 
212144 46 100 
21//00 41 /00 
21//0) 46 2»? 
712207 61 266 
;i22IO 66 290 
212/14 70 ))6 
21/210 76 III 
212224 70 429 
712227 02 460 
212210 04 402 
212244 90 449 
712240 94 600 
212264 97 6)1 
212240 104 690 
21224» 106 714 
712)00 ID 760 
211) 10 12» 074 
712 ill 114 946 
212) 29 14» 10 »9 
712)40 170 1120 
212)40 100 1200 
712407 I))» 
0279 
Sff 90?fS 2.7 
7)4406 0 0 
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ni/i/ «/ no 
ni/n ?) 6i/ 
nizn «s «*• 
141/1? 100 960 
ni/n no an 

V 



A 35 

!l»f SU 
I4|??0 
IM/?| 

I4I//4 
0401 
Ml NOTf 

SO 401 
0401 

I *»0409 
1404 I » 
IS04I4 
I 4041* 
»404/I 
|404?4 
140410 
140411 
14041« 
140441 
140444 
14044« 
140440 
14044» 
14044 » 
1404th 

0404 
SI I 11011 
1M?00 
IM?0¿ 
161?0ê 
lM?Oi 
16 I ? 1 0 
16I¿I ? 
161 ? 14 
161/16 
161/1« 
161//1 
161//1 
I6I//4 
16I//F 
161/14 
161/4/ 
161/41 
0404 
Slf Hüll 
1F0401 
1/090/ 
110904 
170906 
I 70908 
170909 
170910 
17091/ 
170911 
170914 
170916 
170917 
170916 
0406 
Uf NOtl 
11140/ 

I) 1407 
111409 
11141/ 
II) 416 
1))918 
1)14/1 
1)19/7 
I) 14)1 
II) 4)4 
1)14)7 
1)1441 
1)1946 
I) 146) 
II) 478 
Ii149/ 
040 7 
Sll HOT! 
141)01 
141)04 
141)07 
141)11 
141)1) 
141)14 
141)/0 
141)/4 
141)/9 
141))4 
1411)? 
141)40 
141)44 
141)49 
141)44 
141)61 
141)7) 
141)9/ 
0406 
SIC 90ÎI 
14)000 
14)004 
14)006 

St«â|»í ST8S 
19 1/4 

U8AIM STIIS 
/ 

*IN ST8S 
1 > 790 

710 
/71 4*4 
146 4 10 

0 0 
4 // 

II 77 
/) 141 
/7 180 
»4 /17 
44 )14 
44 »94 
64 46* 
7 7 44 1 
«6 61* 
N 7 664 
111 664 

»44 646 
164 640 
//1 441 
)18 !«4 
444 114 

Ü 0 
0 6? 

I ) 140 
1« I«* 
/» /76 
16 144 
40 410 
69 404 
86 4?) 

108 60) 
14/ 600 
17) 46/ 
/)1 4/6 
169 ))| 
400 /4/ 
679 190 

0 0 
II 6/ 

19 1)) 
/7 //0 
)6 )00 
40 )96 
46 491 
69 440 
61 494 

100 6 70 
1)7 694 
160 6 74 
/00 49) 

/ 
0 0 

)0 
6 7» 

14 1/1 
19 146 
)1 /16 
)4 /7/ 
40 )14 
74 191 
90 4/0 
III 4/0 
1)6 419 
IT) )91 
/)7 )14 
177 /16 
40) /14 
61/ 177 

0 0 
/ )0 
6 70 

14 140 
/1 189 
/4 //6 
)4 106 
44 167 
48 460 
64 4/6 

100 44) 
1/1 449 
16/ 4)6 
198 460 
/64 410 
1// )7| 
4/) )16 
479 /84 

0 0 
6 // 
6 77 

f !M| 
141010 
14101/ 
141016 
1410/0 
1410/4 
1410/7 
14101/ 
141016 
141040 
14104/ 
141046 
141044 
14 1064 
14107« 
14 108 7 
040« 
Sll 4011 
164400 
16440* 

164411 

I 64 4 IS 

164417 

1644/1 

1644^4 
1644/6 

1644II 
164416 
164440 
164444 
164447 
164441 
164441 
164449 
164470 
164494 
0410 
SIC NUTI 
11/100 
1)/ »07 
1)/111 
11/116 
1)/)/1 
1)/1/4 
1)/))0 
1)/))4 
11/))6 
1)/)4/ 
1)/)47 
1)/)41 
1)/)44 
1)/)97 
1)/)49 
1)/)6/ 
I )/)64 
I )/166 
1)/)70 
1 )/)60 
1)/)91 
1)/400 
0411 
SCI NOTI 
140600 
140608 
HOOlo 
1406// 
1406/6 
1406)4 
140640 
14064) 
140646 
14064) 
140647 
140860 
14066) 
140667 
140670 
140678 
140667 
140906 
041/ 
SCI N01F 
141700 
141706 
14171/ 
141716 
1417/4 
1417)0 
1417)6 
191741 
141744 
141741 
141746 
141760 
14176) 
141766 
14177/ 
141776 
141764 
14179) 
141604 
041) 

/1 146 
)1 /16 
44 )|4 
44 144 
64 194 
«0 444 

140 46« 
144 447 
17« 4/7 
/10 )9) 
)or ) i • 
)«4 /76 
400 /4* 
446 /44 

/ 
0 0 
6 I) 

14 77 
I« 1/4 
/4 146 
)4 /)6 
4/ /76 
46 )|4 
6) )94 
«4 466 
«6 404 

1/9 414 
144 444 
1*1 4/6 
/00 404 
/74 4/7 
184 ))) 
461 /76 

/ 
0 0 

1/ 40 
/0 99 
/6 146 
16 19) 
4/ Z)M 
46 /8) 
46 )/8 
64 17) 
74 404 
69 444 

107 4f0 
1/) 49) 
I )/ 496 
146 499 
164 49* 
167 49) 
/14 470 
/47 444 
)4) )7) 
446 )/4 
404 )04 

/ 
0 0 

I) 99 
/7 111 
)6 199 
46 /96 
47 |)|9 
70 )74 
79 406 
99 44) 

109 476 
DO 49 7 
140 404 
I7| 404 
/08 466 
/44 460 
)44 )70 
440 /64 
444 /19 

1 
0 0 
4 |9 

/1 79 
)0 I )6 
)9 19) 
49 /4 7 
46 )16 
70 17) 
76 406 
96 46/ 

116 497 
1)4 41/ 
144 916 
144 410 
/16 46) 
/61 464 
)61 )66 
441 ))4 
7|4 )04 

TIMf 
Sll NOT! 
1*1400 
1*1610 
1*1617 
1*16// 
1*16/« 
1*16)4 
1*1640 
1*1646 
1*164/ 
1*1646 
1*164* 
1*166/ 
1*1666 
1*1670 
1*1674 
1*16*4 
1 * 16«4 
1*1706 
1*1719 
04|4 
Sll NOT I 
11/100 
1 1/900 
11/406 
11/914 
11/9/0 
I 1/9/6 
11/91/ 
11/917 
11/94) 
I 1/446 
11/944 
I 1/964 
I l/«68 
1 1/474 
D/981 
I 1/990 
11/996 
1)1001 
0414 
Sll NOT! 
140600 
140610 
140617 
1406// 
1406/6 
14061» 
1406)6 
160644 
140649 
14064» 
140646 
14066/ 
14067/ 
140676 
140660 
140667 
140641 
140696 
14070% 
14071/ 
0416 
SIC NOT! 
141900 
141906 
141416 
1419// 
1419/6 
14191» 
1419)6 
141944 
141444 
141944 
141447 
141960 
141964 
141970 
14147/ 
141477 
141460 
141964 
141968 
14194/ 
141496 
14/000 
04|l 
SIC NOT! 
16)700 
16)710 
16)716 
16)7// 
16)7/6 
1617)4 
16)7)9 
16)744 
16)740 
16)797 
16)760 
16)764 
16)769 

0 0 
/0 49 
)6 1)4 
44 I«) 
44 /46 
64 111 
16 1 1/ 
«» 404 

101 .61 
1/4 4 «0 
I»4 49« 
16) 41» 
IHR 4|) 
/14 40) 
/4« 476 
14« 4|) 
44 7 166 
M« 119 
6/4 1/4 

0 0 
16 70 
/9 64 
1/ 1 ®*4 
40 /94 
46 114 
44 )70 
66 4)7 
77 497 
«I 440 

1)0 601 
141 611 
/0/ 609 
/71 44/ 
)64 447 
444 )77 
407 1)4 

/ 

0 0 
// 1)9 
/7 167 

1)6 /47 
/40 )16 
46 )7| 
96 446 
49 647 
6 7 490 
77 444 
66 6)) 

116 719 
DO 7)0 
140 740 
/14 7/6 
/70 664 
161 417 
449 4/7 
4)9 )49 

/ 
0 

11 47 
/) 64 
»0 194 
16 /44 
4) )16 
40 )7) 
44 414 
6) 494 
71 440 
7 7 464 
64 617 
96 666 

110 700 
116 716 
140 7)4 
164 7)6 
196 7/) 
/47 690 
)16 940 
)7| 497 
4)/ 4/4 

/ 
0 0 

16 47 
/9 1)4 
16 19) 
4/ /49 
41 )16 
49 )71 
6 7 6/6 
60 496 
94 440 

104 46) 
1/) 417 
141 6)) 

TIM! STRAIN STRS 
16)17/ 146 640 
161174 II« 64) 
16117* /1) 61) 
16)18/ /41 *>«6 
1611*1 104 490 
16)7«/ 17« 474 
16)600 464 )«6 
161*10 447 1)9 
04/0 
Slf NUTI / 
19/414 0 0 
19/400 0 0 
19/91/ 17 114 
I «/91« 1* /14 
19/4/4 4R 114 
19/9)1 106 170 
19/4)9 144 196 
19/444 /14 »00 
19/446 »0* /14 
19/414 46/ 16» 
19/494 60/ 100 
04/1 
Sll NOT! / 
14)100 0 0 
141)0» 0 0 
141)0* 1/ »7 
141)11 I* 77 
141)16 )) 146 
14))/1 46 /)9 
16))/6 60 )14 
16)))1 79 199 
16)))7 10/ 467 
14))44 14/ 41) 
141)46 17) 41) 
141)91 /00 464 
14))49 /46 4)9 
14)160 /90 199 
141)60 479 /79 
14)410 69/ /1/ 
14)4)9 669 17) 
04// 
SIC NOTI / 
090061 0 0 
09010/ 0 0 
09011/ /0 9) 
090110 40 /09 
0901/6 94 »09 
0901)) 76 409 
0901)9 100 499 
090149 I )) 990 
090197 164 964 
090149 /60 467 
090170 )76 )70 
090178 646 )14 
090/00 640 260 
04/4 
SCI NUTI / 
164400 0 0 
164407 II 76 
16441/ /6 146 
1644/1 61 /)7 
1644/4 80 /9) 
1644/7 101 /66 
1644)/ D6 /69 
164644 /)/ /)7 
164446 )46 190 
164461 414 14/ 
04/4 
Sll NUTI / 
17191) 0 /7 
1719/1 II 169 
1719/6 40 /17 
1719)0 4/ /64 
1714)/ 69 119 
1719)7 6* )*0 
171941 106 400 
171949 D) 41/ 
171991 190 410 
171947 /44 16) 
171449 )/0 )19 
17146) 490 /9/ 
04/6 
Sll NOT! / 
199)00 0 
199)09 A 46 
199)06 I) 76 
199)1) /7 169 
199)16 46 /76 
199)/4 6/ )16 
199)/4 7) )99 
1991)1 90 )94 
194))9 III 4/5 
194))9 140 440 
194)4) 16/ 445 
194)4 7 194 449 
199)44 /70 )94 
194)6) 150 )41 
194*64 4)6 /7) 
04/« 
SCI NOTf / 
14/600 0 0 

T|M| STRAIN SIRS 
14/684 1/ /) 
14/1// // 76 
14/740 1/ I/O 
14/770 40 15) 
14/*»« 1/ /17 
14/*« 7 HO /10 
14/960 160 /71 
141001 /00 /46 
14)0«/ /*0 /06 
14»//» 400 17» 
141)71 5/0 147 
1414/4 640 14« 
14» 11 « *00 16» 
04/« 
Slf Null / 
144/00 0 0 
144/7/ I« I* 
144/«* /* 114 
19411/ «* /// 
14441/ 10/ / 16 
144547 I« 7 //* 
1446»« /*0 1«I 
144760 1*4 |6* 
144890 4*9 146 
14406« 640 1)7 
144)84 6«4 1/4 
0410 
Sll NUTI / 
1614«! 0 0 
1*190) 0 0 
1*1460 6 I) 
1*1600 16 79 
161614 1/ 1)6 
1*1664 49 156 
16171/ *0 169 
1*1 797 /)/ |9) 
1619)7 /60 161 
18/074 )99 HO 
16/21/ 5/0 102 
16/416 660 66 
04)1 
SI! NOT! 2 
190700 0 0 
190762 17 )) 
190 776 10 70 
19060) 61 114 
1906)5 47 197 
190676 61 197 
19097) 169 226 
191021 169 220 
191120 )77 116 
191244 )97 147 
191490 4)6 1)7 
191574 647 DO 
191769 797 124 
06)/ 
Sll NUTI 2 
161100 0 0 
I61H9 0 )7 
161162 20 116 
161149 2« 199 
161169 )6 190 
161166 44 274 
161226 91 )94 
141246 127 )60 
161291 196 )61 
161 )20 /46 )08 
141)46 )16 244 
141441 476 214 
1*1461 660 194 
141701 876 161 
04)1 
Sll NUTI 2 
14)400 0 0 
14)6)4 6 10 
141442 19 79 
14)46» /4 HI 
14)675 12 198 
14)466 40 199 
14)401 50 /)7 
14)416 60 /74 
14)4)) 115 »16 
14)44« I/O 150 
14)619 /06 )44 
14)6/4 400 /14 
14)644 600 160 
0416 
Slf Nl‘?l / 
16//0U ? « 
16//}« 12 12 
|6/ /4* 24 76 
16//77 46 150 
16/)07 61 190 
16/)41 1)7 197 
16/)96 /19 117 
16/449 117 60 
16/440 477 46 
16/62/ 597 14 
0616 
Sll NOTf / 
171900 0 0 

TIMf STRAIN STRS 
1719// M )0 
I 71«4 » I« II« 
17196/ 10 I«* 
17197/ 16 /1« 
I ft«*/ 4) /76 
I 71991 49 »16 
17/004 60 146 
I 7/01R 70 »«4 
1 1/069 l Of' 448 
17/060 I/O 461 
17/OR/ »64 444 
17/104 /1/ )«| 
17/144 i/4 /74 
1 7/169 9/4 I«* 
11/1*6 7/4 161 
04)7 
Sll NOTf / 
/01000 0 o 
/010/4 // I* 
/01046 14 HO 
/0107) 44 151 
/01090 5R 198 
/0111) 64 /)7 
/0111* 116 /4« 
/0117) 176 /)4 
/01/09 /)6 19) 
/01/61 »96 |41 
/01 )46 476 116 
/016)9 496 104 
0499 
SCI NOT! / 
144600 0 0 
1*4614 II 12 
1446/) /4 117 
1646)4 42 267 
144446 6) )U 
144661 112 )67 
14467* 179 )27 
1*44 j 24) 246 
144711 )59 145 
1667)1 44) 119 
16677) 62) 66 
144616 799 69 
0440 
SC! NOT! 2 
141200 0 0 
151216 |4 )6 
151224 26 117 
1512)0 )2 147 
1912)4 40 190 
141240 47 240 
191244 46 264 
151240 6) )16 
141247 60 )45 
141264 112 1*0 
151274 164 )79 
141267 /40 /66 
141)01 106 196 
141))/ 4/1 120 
141 )65 50) 64 
151406 760 62 
141440 920 4) 
0441 
SCI NOT! 2 
194000 0 0 
154014 12 »6 
15462/ // III 
1448) / 16 196 
1548)7 44 /)7 
15464) 56 276 
15*650 76 »16 
144649 106 )40 
15467« /04 )40 
154694 /*6 196 
1449) 1 **0 117 
19*969 600 69 
1450/1 169 66 
044) 
SCI N3II / 
16*000 0 0 
16*010 6 )6 
18*01* 15 77 
1**0/) /4 |5I 
I *40/* )) 197 
16*01/ *0 2)7 
16*0)* 51 /77 
16*0*1 64 )19 
1840 »0 *4 )9) 
• **046 II) 170 
16*06* 1*4 )66 
16*07) 190 )14 
1**071 //0 /•* 
1**069 /60 /1) 
16*107 )70 1*6 
16*119 6/0 1/5 
16*1*5 4)7 10/ 
16*19/ 744 76 
044« 
SCI NOÎI / 
190400 0 0 
190416 16 5 



A 36 

»I«» MUAI«» \t«S 
M r« 
«/ II» 
AO IA» 

I10A1A A A (A* 
I »OAAA SA /1* 
llrtSA» »0 /H> 
I H'SSh "A 1|A 
M'SAf (/• I«* 
liosro IAO IIA 
I tot?« I AM »IA 
I«OSAS //0 ?ffc 
lAOAfiA Ml I '*• 
no«/1 m i a/ 
n»«s/ s/o io/ 
no««« r/o »« 
OAAS 
S»f SOM / 
I«0/«/ 0 0 
nom it «i 
1»n/«« /« /os 
I »0/«« A/ MM 
I ic/to tl ns 
I IO/t| At A?/ 
110!«/ ?M t At 
|»0/«A 10/ «1/ 
I »o/«s III h/S 
I»0/«M IA/ tAA 
no loo /to a«i 
no loo /«a ais 
no io i »am no 
I »010? A ? I /AI 
imito tSA /ot 
OAAA 
Sff SUM / 
|M«00 0 0 
IAIAOI M IM 
lAltOl It 101 
IAIDOS /A It* 
into« h /1? 
I Alto? AI )|| 
|A*«0« tA l«A 
1A I«10 ?) A*« 
IA It I / *1 t|? 
lAitn m » »? 
IA It IA It/ t|t 
OAA ? 
til NOM / 
IAOMOO 0 0 
lAOtOI 10 IA 
IAOMOt /• |t? 
IA0*0 ? IA /tl 
|AO*OI AA •/« 
IAOAIO t* I«? 
I AO*I I ?? 
IAOMII 100 t/t 

tlA 
lAOait |?| A ?A 
I AO*1 ? //1 l*A 
I AO*IM /*I /11 
I AO*/0 II* IAt 
i ao*/i i?t no 
OAA* 
til «Off I 
It/100 
It/101 ? I* 
It/IOA I* «I 
It/lot // It? 
It/IOA 10 /»* 
lt/»0* I» 11A 
It/IOt At AOO 
|t/IIO tt AA* 
It/It/ AA tAO 
|t/l|l •« AIA 
tt/llt HA AIO 
It/IIA I At A/t 
It/ll? I«l S/0 
It/tlt /At A// 
It/I/O HA IIA 
It/I// ••? /10 
OAt/ 
tic «Off / 
IIA100 0 0 
I IA IA ? I* 0 
IIA/ia AO ?? 
MA/ft *o io* 
I IA 1/ ? I/I 10* 
IIAAI* I/O MA 
IIAtAO II« ?! 
|»A?tA AOA ?/ 
IIA«Ot t/0 /0 
lit III AM IA 
OAt I 
tfl toft / 
IA!100 0 0 
lA I IAS 1/ 0 
IAI IA/ /0 !! 
IA110/ 10 ?• 
|AlA/t tt II* 
IA IAA I * ? I/O 
I A I AtS I/O I/O 
1A It ? ? /*0 01 

f|H| SIMAIS SIMS 
IAIAOA I/O At 
IA IA 11 Alt II 
IA lA/t S/0 /• 
OAtA 
tlf «Off / 
Itltoo 0 0 
11 It 1C II II 
11 It AO I? ?• 
ISIttl /1 II? 
nitro /t ism 
ItltAtl I« it* 
|t«««0 tl /1? 
I SAO IA ?t /A* 
i sao it no /to 
ISAOAA |?| |tM 
ISA I/O /»I lit 
ISA lit ASA tt 
ItA/1 ? 1000 tA 
OAt? 
Sff son / 
tA/AOO 0 0 
lA/M IA II 0 
IA/AI» /0 ?0 
lA/M/t /t «I 
IA/MII 1/ 11? 
IA/MAO to It* 
IA/MAA AM //t 
IA/MS/ HN /1? 
I A/MAO |/f /1? 
• A/M M IMA |*0 
lA/MtO /?A II? 
IA/t / I AOO MO 
IA/t ?0 AOO Si 
OAS* 
Sff «Off / 
OtOAOO 0 0 
OtOAO/ ? ?0 
OtOAOt // //t 
OtOAOS 1/ /?? 
OtOAOA IS II? 
OtOAOt tt A fA 
OtOAlO A? tt/ 
OtOA1/ ?A A/, 
OtOAll *1 AtS 
OtOAtA tA r?A 
OtOAIt 110 MA? 
OtOAlf 111 tOt 
OtOAlM IS* t/M 
OtOA/O /0* t/t 
OtOA// /«/ t/t 
Otf)A/A It/ tAA 
OtOA/A AM* A/0 
OtOA/t t?t lit 
OAt » 
tlf «01» / 
OMItOO 0 0 
OiltOM I? ?? 
OMIttl /« It? 
0* It I M AA /1* 
OM It/1 tN /fA 
0*lt/t ft 11A 
0«t«/f 100 I/I 
OMtl/ I AA I/I 
ontit in /At 
oaitit //t /ot 
0*l«AA /?! It? 
0* l«A ? IOA III 
oAitti it/ no 
oils?/ tía ti 
OAA I 
Sff «Off / 
IIttoo 0 0 
tIAA/0 0 0 
I IAAAA II ?? 
ntta* it in 
ns*t/ /a ita 
I ItAAA AO I«? 

AA /1* 
IlSflA 100 /At 
lltiao IA/ /AO 
I It««/ ISO //« 
i isos r i*o /1/ 
11*0*0 AOO /1/ 
I tA/*/ tAA /0A 
II**// AMO /01 
OAA/ 
Sff «on / 
IAAtOO 0 0 
IAASSO 1/ ?? 
IAASAt I« IIA 
lAAta* 2A It? 
IAAA0« II It* 
IAAA/* I* /1? 
IAAAAI At /A I 
I AAA f0 SA II* 
lAAAt* AA It* 
I AA ?A0 «? «1/ 
IAA*|I lit AA/ 
|AA«At If? At I 
IAASOS /11 AOA 
I AtOAt l*t 11? 

HN« S I* AI « SIAS 
I At I It Alt /*? 
OAA I 
Sll «of! ? 
I AItOO 0 0 
IA It// A ? 
IA 11A I It ? ? 
IAIAO/ /? ISA 
IA IA// It It* 
IA I AA t SI /It 
lAlAAt tl / ?A 
IAI Att AA lit 
IAI f AO tt It? 
lAiffO »It IAS 
»AlMIt I ?A Itt 
IA11 ft lOi /Mf 
IA/ItO tOO /tl 
OAAS 
Slf «Off / 
OSSOOQ 0 0 
OS IOSA t It 
QSHO/ It lit 
OS 11A A /? ISM 

OSHA? II /SO 
Otll*? I* /*0 
Otl/I) A? I/O 
OAI/IA tt Itt 
Otl/AA At Itt 
otl/tt rt All 
Otll/t 100 AA* 
OSHA* lit A ? A 
CtlAlt 160 Aft 
OSIASA It« All 
Otltli /At !?S 
OtlAtO »At lit 
Ot »ASA AM| 1/A 
OS!«rO Alt I/O 
OMAA 
Sff «(Iff / 
OflAOO 0 0 
0 ? IA11 A I? 
OflAt? It II? 
0 ?lA ? ? /S ISA 
0 ?l A*t y. /so 
oftroo i* /*o 
OMflt AA i/o 
0 ? I ?/A tl It* 
Oft?!? hi It* 
Ollft/ ?A Alt 
0?l??0 t/ AA* 
0?l?tt I/? 6AO 
0?|fl/A |?0 A AM 
OUMAI 101 Its 
ofit/r »a/ in 
0?/00l AAO 101 
0f/||0 *1/ /•« 
0?/|t| ?/? /•/ 
0?/100 SMI /th 
OAA? 
Sff «off / 
IAttOO 0 0 
I Att fA A 11 
ifooot tt rt 
itoo/r it isa 
1fOOAO a? it* 
IfOOSO tA /1? 
1?OOAO AI /?t 
|?00f/ A* IIA 
IfOOlS ?? IAO 
I?00t? M* Itt 
Ifoil/ t? Alt 
I Mit* III AA? 
iront IIA tOA 
IfOlfl I At t/t 
iTOItl /0/ t/i 
If0/10 /?/ AAA 
IfO/A* IAA Itt 
I foil* Shi IAO 
IfOAAA AAt 11A 
|?0t*/ MAA »11 
OAA* 
Sff «Off / 
0/0*00 0 0 
O/OA/l II !» 
O/OAtO // ll? 
0/0* ?0 it /ot 
O/OA*/ 1* /1? 
O/OAt/ SI /AO 
J/OfOl AA 1/0 
0/0?lt to Itt 
o/o?/? ta i«t 
0/0 ? IA A? Alt 
0/0 ?At ?» AAt 
0/0??0 MS SA» 
o/o?*! si tat 
0/0 ft« IOA A/« 
0/0*1/ lit A tO 
0Z3ÍAS IOS AOA 
O/OM? /At At 1 
0/0«!* »1* «00 
0/0t*0 A/! !A* 
0/1l/t ASA IAO 

f l»f 
OAAS 
Sff «Oil / 
0|AtOO 
01At/0 
OIAS 10 
OIAS It 
O » AtA / 
O IAttt 
OI AtA ? 
OIAS?/ 
OlAStt 
OlAAlt 
01 AM I 
OlAAtM 
0IAAAA 
O IA ?/A 
01A ?A ? 
osti 
Slf «Off / 
OA/SOO 
OA/t11 
OA/t/l 
OA/t 10 
OA/t 1« 
OA/tA? 
OA/ttt 
OA/tA* 
OA/t?A 
OA/t*M 
OA/ttt 
OA/AH 
OA/A/l 
OA/Att 
OA/At| 

S f MA I « SINS 

0 
It 
/t 
»M 
AM 
At 
MM 

1 II 
Itt 
/At 

ISO 
AA 1 
Stt 
t II 
MMM 

0 
It 
/? 
* * 
AM 
AO 
ft 
M? 

IOA 
l At 
|*A 
/A/ 
100 
A* I 
Alt 

0 
rt 

n? 
/»? 
it? 
its 
AAt 
tAA 
•»AS 
to? 
All 
•A? 
no 
in 
»00 

0 
?? 

It? 
ISO 
IIA 
It« 
A?/ 
AAA 
Al? 
A*) 
AM) 
Aia 
tA! 
AOO 
1*0 

0* ?* 
Sff «uff / 
lAIttO 0 0 
lAAOOU 0 0 
IAAOO? IN //1 
IAAO1 » ?l SAt 
I AAO 1 « |0? )/« 
lAAO/t I At l/|t 
OA? r 
Sff «Uff / 
O/lfOO o o 
0/1 ?0M tl AIO 
0/1 ? IM 1/? loti 
0/1?A/ At* MSI 
0/1 ?At A*? fl I 
OAf* 
Sff «Oft / 
OAia/t o o 
OAltl? 1/ I? 
OAltfA /* II? 
OA/OIS SI Itt 
0A/08« At /?* 
04/nt io* in 
OA/1 AM lit l/t 
OA// I ? 1 ? A IIA 
OA//Íf III It» 
OA/AIM IAA /1? 
0A/A1? tOO /11 
OA/t*/ f*t /11 
OA* I 
Stf «Ulf / 
OtO 100 0 0 
OtO IAA M It 
OtOAOA /0 101 
OtOAIt 10 It! 
OtOAA ? 1* It* 
OtOAft Al /1? 
ototo? t/ /It 
OSOS/f t* IIA 
OSOAV» to Itt 
OSO*/« IOA Al/ 
otoai/ /•» Ati 
OSO*«* «0* Alt 
Otllli too 1ft 
OS11SO At/ IAO 
0AM * 
Sff «Off / 
I ft f00 0 0 
I ftfSO t 1? 
ns?*? /i no 
irtMAt is it« 
IfAMSO tA Itt 
IfttA/ f? ISA 
1 ?AO IA I/? 1?? 
I ? AO** 1*1 IAA 
I ?A/2/ 10» /?? 
IlAAtt tOO //* 
I?***? At/ /0? 
OAAA 
Sff «off / 
lltoft 0 0 
lltotf t • 
i mot i/ h 
lltll? /A Ilf 
I It IAO AO It* 
tltllA t? / ?A 
I It/1A ?* Itt 

M«f Sf«M« SIMS 
I It/1/ */ Itt 
I It/to lit AIA 
lit/?/ It» A/0 
USIA? ISO Í/0 
I »tAOA »Mt /MA 
litt 10 tf? /♦? 
I ItAtO ?At /It 
OAM t 
si» «n»t / 
lAini o o 
IA/OSO M 1? 
I A/0 ?/ /0 111 
IA/OSA I» It* 
I A/I IA At /ft 
IA/»/« tl lit 
IA/|A0 tt Itt 
IA/IA» ft All 
I A/Itt in? to* 
IA / / I ? HA S/f 
I A//A/ 1?! t/t 
IA//*/ /t| Att 
I A/IIA IAA I* ? 
lA/Att SIM IAO 
1 A/t*1 ?!| l/t 
OA*? 
Sff «uff / 
1*0000 0 0 
IAOOOI A /1 
16000« IA ** 
nouns /? it* 
lAOOOf It IIA 
16000* AA Itt 
IAooio t* s/r 
noon am t*? 
16001/ ? A Al* 
lAOOII MS fO/ 
1*001* «/ ??» 
noon loo «ti 
I60UI? Ill *10 
noon i/o tat 
noun in toti 
taoo/o »a* not 
1*06// IA* ini 
i aoo / i /o* mi 
noo/A ist not 
I AOO 10 StI 914 
16001* AM! 6*t 
OAMM 
lit «Uff / 
IAAOOO 0 0 
16*001 10 ?• 
lAAOOt It Its 
16*006 /? /AA 
I6AOO? I! I/A 
IAAOO* »M AOt 
IAAOI 0 At *«S 
16*011 S¿ Sht 
16*01/ t* 6 It 
n*on as fit 
16*01A ?l ??t 
16*01t «I MAS 
n ao n m* tio 
16*01 ? 100 tt/ 
16*01* 1// lOS* 
16*0/1 It* 10 ?6 
16*0 10 t/l 10/? 
16*0*2 *11 /ti 
0**0 
Sff «Off / 
otiaoo o o 
OtIMOA /9 It? 
os nos i* iso 
OtI MOA At 1// 
OtI*0 ? tt AO I 
Otiaot 6t A ?t 
ottaio ri sa» 
osiati ?* a// 
osnn to 6t? 
OtI•IA *• ffl 
otitis in *?i 
osiMir in to/ 
06|Ml* 1*0 *0/ 
OAt/ 
Ilf «Off I 
lt/000 0 
It/o/t 0 ? 
It/O/M 0 It 
It/011 I /1 
It/OIA / /? 
It/01? A IA 
OAt I 
Iff «Off / 
nnii o o 
ni66S it IOA 
tf/roo ti io* 
/11*00 6« IOA 
/il too 66 IUA 
oaooit m/ io* 
n/AOo *« io* 
IfOlOO 100 IOA 
/0/100 IOA IOA 

f|«i SIMAIN SM* 
/10*13 10* |f)A 
OAtt 
Ilf «Uff I 
IAOSOO 0 0 
I*061M |0 10 
i****/ /i m 
I AO?It Al IS* 
lAOftt At I IS 
I A )M0M U»« /S/ 
I*0**0 ISA IIS 
I AOtOO 1*1 JtM 
no«*« /M nr 
i*»/?/ */» m 
0**6 
Sff «Off I 
inroo o u 
nirtu * ir 
111*0* II it? 
niMft t* /it 
Illt/o MS /60 
II Its I ISA /it 
I 1*0?/ /11 it* 
11*10* IA6 16/ 
I lA/t I AA/ ns 
i ♦***/ asa no 
0*1? 
Sff «Off / 
It 1000 0 0 
mot/ * i? 
nioft it rt 
ItIO«M /t 111 
Itlt/S IA It? 
nut? to m 
mitt a* /o? 
Itl/Al lit /11 
m/to no is* 
ISI16S /11 I6A 
mtos »A6 IA1 
1116t I too l/t 
II IN* ? ASA I/a 
msaf fit i/a 
0**H 
Sff «Iff I 
|6|«0u 0 0 
|Al«At 1/ It 
|6|SAt // ?? 
I6|tt| II 116 
n/oi? si it? 
16/0t 0 tl It* 
IA/I4Ü t? /It 
16//10 /1/ //* 
16/110 10* /0* 
|6/AtN At/ no 
|6/?»M 6t/ l?t 
OAtt 
sh «off i 
1 ?Q 100 0 0 
iron? « i? 
no»*« /1 nr 
nom it it? 
|?0I6A »1 1S* 
no»?? si /it 
»fO Itt 6/ its 
no*»! in /H* 
no*?! I MM /16 
not/i /6* n* 
no60* Ao* nr 
l?OA«t MM lit 
no*/? ?u in 
OtOA 
1 /*000 0 u 
i/Aiir i/ ai 
I/A1A0 /6 I/O 
i/*ni i* nr 
!/*!*« At /16 
1/A//A ?? Iht 
1/A/At no /6* 
I/A/?? I6t /At 
I/All! /tl It* 
I / AA I M IMS It? 
OSOS 
1/0/00 0 0 
i/o/it * ir 
1/0/60 /1 16/ 
i/o/ri /9 tor 
I/o/Mt I* It* 
I/O»00 SZ /16 
I/01AU tt /?0 
wont irt /At 
I /OAAS /6t I*» 
»/ot*» a* I nr 
0SO6 
I*0/00 0 0 
IAu/or r io 
lAO/u n in 
IA0//6 10 I** 
no/It A! //6 
IAO/so rr its 
|AO/tt t" ♦// 
I AO/6* ISA l/t 
t AO/*I /1* 116 
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ÎI"! SMâl* Sï*i 
i*oïoi «on ;?o 
K( un t,0t fil 
140)6 1 M« /11 
0106 
114 100 0 0 
Ii4n/ is n 
114)16 /o ur 
1141/0 /1 116 
1141/1 /« l'i« 
1141/1 U /16 
1141/1 »a /n 
mm 46 116 
11434/ 14 111 
1)434« 6« 19) 
mm 94 411 
1)4161 10« 4)1 
114)69 14? 4)0 
t)41?r 1«1 19) 
1)4)96 /?) 1/0 
1)44/1 1(11 fIS 
1144?) )?? /40 
1)4)/) ?69 /16 
0)09 
16/400 0 0 
16/40« I) 1) 
16/414 T 11 
16/4)1 .') HO 
16/4/4 /9 1)6 
U¿4/« 14 19« 
16/41/ 40 /1? 
16/416 41 JÎS 
16/440 1/ 11) 
16/44? 61 11) 
16/41/ ?• 19) 
16/46) U) 4)0 
16/460 190 19) 
16/499 /?) Il) 
14/1)6 6/6 /40 
16/17) 177 /10 
16/611 f)| 19« 
14/411 «81 180 
0110 
161000 0 0 
14100/ • 40 
141001 /1 lit 
141007 /• /00 
161008 )/ /17 
141009 )• /81 
161010 44 )|7 
16101I 11 119 
16101/ 19 191 
161014 69 4)1 
161011 81 470 
161017 100 489 
1610/0 141 4«) 
1610/1 180 440 
1610/) /1) 197 
1610/1 /46 14/ 
1610)4 409 /)6 
011/ 
17/0/1 0 0 
17/711 0 ) 
17/766 ) 10 
17/78/ 4 16 
17/79/ 6 /1 
17/104 10 /7 
17/)11 1/ )0 
17/117 14 )) 
17/117 /4 )) 
17/400 )| )) 
17)000 )/ )) 
17) 700 19 )/ 
1747/1 4) )/ 
171110 4« )/ 
181/00 14 )| 
18) //1 16 11 
190/07 67 )| 
19)210 69 )0 
/01000 71 10 
/0)1)6 7/ )0 
211600 8) 10 
211491 76 I) 
0170 
160040 0 0 
140077 12 7« 
140106 )l 117 
1401)) 10 2)7 
140160 92 )I4 
14019) II« 191 
140221 /49 449 
140/64 )9) 14) 
140)0/ 6/6 186 
140)11 744 189 
140))4 1040 14) 
140)10 1)89 449 
140)41 17/6 400 
140)90 2184 )l7 
14049) MIO 2)7 
140466 1184 2)) 
0171 
1494V) 0 0 

T 1*1 S?»â|N SU) 
141)10 )/ 7) 
14)141 ro 117 
14)171 1/) /16 
14160? /11 II) 
14)6)1 4|| «9) 
14161) 4)1 
14) ?/0 H9« 4/? 
14) ?4« l/l? 4)1 
14)?9b |9|0 1/1 
|4)«)| /666 /16 
14186? /904 //0 
0)?/ 
11)/?) 0 0 
1)1/8) // 10 
1)1)09 1/ ?N 
1)1111 ?9 U? 
1111)1 10? 1)? 
1)1)4? 116 198 
1)1)8) I?« /)? 
I) 140/ //) ? ?6 
14)4// /86 )|? 
II) 44« 190 19) 
II) 4?? 16/ »90 
III) 10 «9/ I?9 
1911/9 10?« 11? 
11)))0 |4?8 /80 
11)19/ /0)6 19? 
111610 /)«? 19? 
19)61? /'»90 I)) 
01?) 

161946 0 0 
1619?6 •.« 1? 
16194) «? ?8 
16601) III U? 
1660 IC 141 1)? 
166046 1?4 19« 
16606/ /18 /)? 
166080 /6? /?? 
166100 ))0 116 
16*1)1 466 19) 
1661 11 ?08 199 
166/09 101/ 199 
166/)/ 1)46 )99 
166/91 1616 116 
146Z?0 1910 fil 
1661/0 /196 198 
166)70 /90) 197 
09 74 
140)1) 0 0 
190)10 7 )) 
190)47 I« 7) 
190)61 /9 118 
19017« 69 197 
190)9/ *4 198 
190410 100 /)? 
1904/1 141 /77 
190447 //6 )|6 
140480 Ml ))| 
190)0« 686 148 
190)/) 89« 116 
190)40 11)? /76 
190)7) 1694 198 
14061) /16) 1)? 
1406)1 /1/4 190 
0979 
/00410 0 0 
/0094/ )4 17 
/0101) 96 7« 
/010)7 |4| II? 
/010)4 167 1)7 
/01068 188 19« 
/010/4 /// /)« 
/01100 /6) /76 
/011/0 1/4 )|6 
/01146 4)4 ))) 
/011?) 196 18/ 
/01191 ?98 II? 
201/10 940 180 
/01»/) ||)B )99 
201249 1412 )I6 
/01/6 s l?0? /7* 
/01/91 /048 /17 
/011/5 /4)6 198 
/01)98 >?/) 157 
0176 
I19981 / 0 
11498/ 9 10 
11498) Il /5 
114484 |9 48 
119984 /1 41 
11)986 /9 8/ 
114987 19 105 
114988 )* 128 
119989 19 148 
114990 49 1*7 
114990 90 191 
119991 9* 208 
119992 *1 22* 
11999) *9 29) 
I1999* 79 280 
119999 99 911 

I I*» S T« A I N 11«) 
11S99? U? ))« 
11)49« 1)1 «8/ 
116000 1?0 4/4 

11600/ /09 46/ 

116004 /6) 100 

I16U06 )?/ 1)9 
116009 1/1 
11601/ ?)? 160 
0)?? 

I 1)1)0 
I M))/ 
1)1)1) 0 0 
1)))/8 /6 )8 
1)1)10 40 ?« 
1)1)11 10 10/ 
1)191/ )« l/l 
I) )))1 69 1)8 

II) ))) «/ 190 
1))))4 96 /12 
III) 17 110 /1? 
1))))9 1/7 /68 
1)1)40 1)4 /84 
l)l)4| |)6 II? 
0)?8 
14/104 0 0 
14/10) 6 /0 
14/106 1/ »6 
14/107 /0 61 
14/109 /4 90 
14/110 /9 11/ 
14/111 14 |)0 
14/)1/ )? |)0 
14/111 41 180 
14/114 4) /0) 
14/11) 49 //) 
14/116 )? /)/ 
14/117 62 /81 
14/118 69 )|| 
14/)19 «0 148 
14/1/0 94 180 
14/)/1 11/ 4/0 
14/)/) 1)0 4*/ 
14/)/) 14/ 494 
14/1/7 18/ 5)8 
14/1/9 /14 5?0 
14/1)1 /47 60) 
14/))) 109 *4| 
14/))* 4)0 *87 
1*21)9 )// 700 
14/14) 644 641 
14/148 |)6) 444 
14/149 /4)0 108 
14/141 /997 /44 
0479 
14/194 0 0 
14/194 /9 /1 
15/)97 64 4) 
15/160 84 78 
142)61 69 97 
1)/)6/ 1)6 1/4 
1)/)6) 16? 1)8 
1)/)*) 196 184 
1)2)66 /)/ /1/ 
1)/)6 7 /)« /)« 
15/1*9 /91 /7? 
I4/)7| 1/4 )|7 
15/)7) 1*4 14* 
19/)74 414 400 
15/177 44« 4)4 
14/180 5/0 47/ 
14/)8/ 6/4 41/ 
15/)89 8)4 5)6 
19/)88 1016 51/ 
15/190 1)99 476 
14/19/ 178/ l?0 
1)2194 2/9/ 229 
1)2)9) /)«) 14) 
Cj60 
160476 0 0 
1*0491 ¡3 I* 
1604«) 26 4/ 
160484 )6 ?• 
160484 44 101 
160487 40 I)) 
16048« )9 14« 
160489 *) 184 
160490 ?f 212 
«60491 8/ ni 
160492 9) /68 
140494 116 116 
160496 194 154 
160498 19/ )94 
160400 //V 4)1 
1*0404 418 4*4 
1*040? ?7) *22 
1*0908 1046 M2 
1*0911 1590 2)8 
1*041) 19*0 1*4 
1*0414 2222 140 
0481 
1***0) 0 0 

Î|N( )7«AIH 5V8S 
16440) ) |4 
16440? 16 17 
16440* I) )9 
164409 44 7« 
164410 )« 107 
1*441/ 70 II) 
1*441) 79 149 
1*4414 «9 181 
16441) 96 /1/ 
164416 110 fil 
16441« 1/4 /7/ 
1644/0 144 )|7 
1644// 169 ))« 
1644/4 19/ 194 
1644/6 fil 4)« 
1644/H /«1 48I 
1644)1 )«9 )/« 
1644)4 ))/ )4 ? 
1*44)6 699 ))« 
0)«/ 
1)1)/) 0 0 
1)1)40 10 IB 
1)1)49 U 17 
111)5« /4 57 
1)194) 14 7« 
11147* */ 9* 
1)1)84 47 117 
111)91 )9 1)6 
1)1600 67 157 
1)1611 79 180 
1)1617 9/ 19« 
1116/8 110 //0 
1 1*6)6 I/O /17 
1)1645 174 /76 
1 )1677 ?)« U? 
1)1699 II« )47 
11171/ )99 179 
1)17)9 484 180 
1)1 760 770 170 
1)1769 870 ))6 
1)1781 107? 116 
I) 1809 1640 /20 
1)186) /1/0 180 
05«) 
141787 0 0 
141816 /1 |4 
141810 )0 )• 
14184) 8« 51 
14186/ 100 79 
141874 I/) 9/ 
|4|«8/ |)4 117 
141889 160 140 
141900 I«? 197 
141916 /84 180 
1419)0 «06 19« 
14199/ 419 /14 
1419?« 4)4 IfO 
14/006 910 //0 
14/0)4 U«« 19« 
14/06/ 14«? 174 
14/088 176? 147 
0486 
16)474 0 0 
1*1999 4| 22 
16)609 7« 44 
14)614 1/4 44 
16)6)8 |«| «4 
16)660 /90 114 
14)6?« «97 1/4 
16)70) 44/ 141 
16)716 669 164 
16)1/9 80) 180 
161774 966 /04 
16)814 964 /44 
16)849 99« /84 
14)89? 16/6 )/) 
Il194| 1846 14/ 
II) 98? /1/6 401 
10409/ /44/ 4)8 
I >410/ /91/ 49« 
«44144 )/)6 45« 
164184 )494 440 
160000 )«?« 406 
164)60 440/ )/) 
0584 
14)611 0 0 
14) 621 9 14 
15) 6)0 16 )? 
14)640 )| 42 
I4M4/ 90 7« 
14)44) 69 9? 
141*70 «7 U* 
I4)*«l 121 I»? 
14)690 144 14? 
19)70? //6 174 
I51ÎI1 /56 19« 
14)74/ 414 /16 
19)7*0 91* 2)4 
14)007 ?|7 /76 
19)051 10)8 11? 
14)09) 1/84 155 

f|«lt 5?*â|N 4784 
14)91/ 14/0 )?9 
144016 /04) 4)| 
144086 /1)4 440 
144147 104? 444 
144186 1474 4/0 
154/4/ 4/1/ )47 
15417) 40)/ /68 
0486 
16110? 0 0 
16)114 / |9 
1611/4 16 IV 
16)1)4 )6 5? 
16114/ 96 7« 
16)194 11 97 
16)16/ 104 U) 
14 II ?4 |4| 1)? 
1611«) 169 15? 
161/00 /)/ 181 
161/10 /84 19« 
161/)4 414 220 
141/44 648 /)« 
16146« //«) /7* 
16196/ 1087 /76 
1616/6 164) ??4 
16)7/4 4084 /6« 
16) 860 47)0 /49 
048 7 
l?»884 0 0 
I7/90/ /5 22 
17/91/ 44 4? 
17/9/5 79 64 
17/9)7 U? *4 
17/944 197 106 
1 7/969 /74 1/4 
17) 006 504 190 
17)0)9 7/4 |*4 
17)07/ 98* 10* 
17)10? 12/0 /1/ 
17)155 15/8 /*) 
17)14/ 170* ??? 
171/49 /14/ 100 
171)00 /57* )// 
17))80 /848 122 
17)4/4 )*48 )|* 
l?)4|) 4900 /•) 
17)«S40 4**8 /4) 
0488 
114 Ml 0 0 
1)44/4 I? I) 
I 144)* /* )) 
1)4448 4? 4| 
1)449? 44 7? 
114471 10) 9| 
1)4485 141 114 
1)440/ //) I)/ 
1)59/1 108 |4) 
1)4540 44) 17* 
1)5570 484 19? 
1)5595 ?/| /1/ 
1)561) «Il /)? 
1)9*)« 9)) /5« 
1)4*44 10/4 /77 
1)4484 1170 114 
1)4 7)0 1)7« MO 
1)4774 1*0/ 181 
1 )485« 1880 199 
114894 /0*0 *)* 
1 )4941 /190 4*9 
1)499) /*40 4/1 
14007« 1144 444 
140146 1674 454 
I40I8I 191« )9) 
143189 197« 18? 
04«) 
140179 0 0 
140)8) 19 1/ 
140)84 )) )Q 
140)86 4« 54 
19018 7 69 78 
140)88 7? 101 
140)90 •« II« 
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loi/oo 
I0)%0Ü 
104000 
1040 IU 
lltttt 
110900 
11/000 
II»oto 
114000 
114000 
Itotto 
l/ou »0 
1/0/00 
I/Oson 
l/l’OO 
I 10400 
0911 
140000 
14004/ 
140)00 
141000 
16/400 
144’00 
144400 
164400 
1’4’00 
144000 
/11 »00 
//4600 
/44/00 
on/oo 
0 ’4400 
0/4400 
0’4%00 
09/000 
044600 
091/ 
110000 
1100?« 
110400 
U/400 
114400 
1/0000 
1/1400 
110000 
1))/0) 
140000 
I4100U 
140400 
I %6Q14 
I %404’ 
144400 
160614 
091) 
16100C 
16)040 
141/00 
I6)%0o 
164000 
iroooo 
inioo 
1*040% 
144400 
194’00 
/0/400 
/104/0 
/10%?) 
/14400 
///900 
/14600 
01/000 
01/019 
01)700 
01%)00 
060000 
09/1 
144490 
144744 
144??/ 
144106 
1441»» 
I64t»l 
164001 
164917 
144949 
169901 
IÎOOOT 
170011 
l»004f 
I70074 
ITOOM 

ITRàlN 
/1/1 
/*06 
/46) 
/4 14 
/4/4 
/41/ 
/40) 

0 
Il I 
/44 
19’ 
619 

1106 
I %6% 
19’? 
/4% I 
/•»6 

1/4’ 
16 »% 

6009 
I960 
»49/ 
144’ 
)’«% 
I”) 

0 
/) 
9) 

»)? 
/19 
114 
%ll 
MO 
494 

10%0 
l)%% 
I %/4 
174) 
/0/4 
1)1? 
//90 
ZZ%1 
///4 
///• 

0 
1/4 
146 
?6I 

11/7 
1)6/ 
1?%/ 
19/1 
/119 
//44 
/)%« 
/441 
/%’/ 
/%4/ 
/49’ 
/440 

0 
//O 

l%4 
4H4 
610 
90» 

1/14 
14 ’4 
/0/1 
/49/ 
/96% 
)/%4 
1)60 
)%66 
)00l 
4160 
444? 
441) 
44// 
4)94 
4)1) 

/ 
0 
t 
4 

II 
10 
1? 
»? 
4» 
41 
44 
41 
44 
7« 
74 

iUi 
144 
164 
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0 
0 
0 
0 

0 
// 
// 
// 
// 
// 
/) 
// 
// 
// 
// 
// 

U 
0 
0 
0 
0 
0 

e 
10 
/0 
/0 
/0 
/0 
/0 
/0 
/0 
/0 
/0 
/0 
/0 
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/0 

0 
0 
0 
0 

0 
94 
94 
94 
94 
94 
94 
94 
94 
9% 
94 
9% 
9% 

0 
0 
0 
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9% 
/4 
9% 
9% 
9% 
9% 
9% 
9% 
9% 
9% 
94 
9% 
94 
94 
94 
94 

0 
0 
0 
0 

0 
/ 

10 
10 
14 
14 
14 
14 
I» 
14 
I» 
I» 
I» 
14 
I» 

fiai sf«*ia sras 
l?0|/% 40 /% 
I ’O I%% H ’ /% 
1 7014) 90 /% 
170/»% 100 /% 
I ’0/49 109 /% 
11014/ I/O /% 
I ’04)1 I/’ is 
I ’04%/ 149 /* 
l’0*9% /1’ /% 
1 ’09/0 //0 /% 
l* »6% //’ 1% 
IM 006 //’ I s 
»’1099 //’ 11 
l’l64% /%’ U 
I’//6/ /4% |% 
I ’/40’ HO 1% 
1 ’*4 13 )|% (i 
l’4/’4 *’6 H 
l ’4**6 40/ 1% 
I ’%>00 4)1 1% 
14316’ 46/ U 
lttO/)% 469 |% 
140/’4 4’% 0 
140)16 4’% u 
1410’/ 4 ?6 0 
1*499% 4«/ 
H»*.*<l* %0/ 0 
!**>% ta %o/ o 
14%%40 % 14 1% 
/)0644 %!/ 1% 
/HIZO 616 |% 
tlllt! 6ir i% 
/»/”4 6% I à% 
/1/41% 6%% |% 
/1/41’ 661 /6 
/1/4’% 6 ’4 /« 
/1/9/0 64/ /6 
/)/440 696 /6 
1)101’ ’U /6 
1)1)14 ’4? /6 
»mot ?” /6 
1)1441 ?9) /6 
1)14)’ 40% /4 
/1)610 6/« /6 
/1)6)0 441 /« 
/))?6% «61 /6 
/»1600 469 /6 
/1)47/ 474 0 
/1)90) 474 0 
14)1/7 9)4 o 
19)71) 9)4 0 
0940 
161/00 0 0 
16)/70 /0 »6 
161/9% 6% 76 
16)1/1 1)6 U’ 
16)16/ »)) |6i 
161)6 ’ %0? U» 
1614)0 604 /0» 
141474 10/7 /0% 
I6l%09 11*0 194 
16 )%6% /107 14/ 
14)606 /476 140 
16)666 )»%% 1 ’4 
096/ 
0I)’I6 0 0 
06)604 1 ? 
06)6// 7 1» 
04)44’ |6 // 
08)46/ /1 /* 
04)9’4 /4 »» 
08)894 ») 4/ 
08)914 4/ %0 
09)94J %/ 60 
09)9%8 64 6’ 
08400% 9* *4 
084049 1)/ 100 
094088 16) U’ 
0841)0 /41 1)4 
04414) H 6 1%1 
044//’ 4)9 16’ 
044/62 %)6 l’6 
064/9% 6%/ /14 

044410 1/61 /%3 
06441/ /14’ /%% 
044610 /6/8 2%6 
064690 /61 
08410/ /?• 
0949 
1TD10 0 0 
I7IM4 I 4 
171901 ? 10 
IVltlé |4 I’ 
l?lt|? <1 /> 
171941 )0 14 
1 71949 40 4 ? 
171904 41 40 
17/001 66 4« 
17/01? 00 6? 
17/014 •» 76 
171041 11» «4 
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if>oa* 
\n\ii 
imfti 
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I a »00 
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ir/460 i*m 
|f?49S ÍIM 
i f;<>»f >»«* 
I f/f00 %*ss 
Hits* 41*0 
If 1104 4040 
0040 
10 »414 
II » Î4 
I0U?« 
10»4*4 
10144** 
101481 
101101 
101TM 
10 If4 ) 
10lf41 
10lf«l 
10»«0f 
101841 
10 »8 f 4 
I010II 
101044 
104000 
10404« 
104108 
1041f? 
104/4? 1100 
104?48 l?00 
104141 ?l«4 
10410« ??l? 
OOVI 
144000 0 
1440«? ? 
144001 If 
I fOOIt H 
i rooio «o 
110048 

0 
II 
?o 
?4 
10 

10 

4 f 
44 
4« 
*0 
>1 

III 
Ilf 
141 
?01 
>4? 
Ilf 
410 
441 
flf 

STHS 
0? 

101 
Ilf 
114 
141 
I«? 
?00 
? 14 
? 14 
?lf 
?40 
?48 
781 
144 

0 
18 
?f 
14 
44 
44 
44 
ft 
«4 
04 

104 
110 
114 
14* 
l ? 4 
10? 
?ll 
?«4 
?00 
114 
140 
140 
140 
14") 

UMIO 
?044 
• 104 
4f?0 
41?0 
4480 
fl?0 
«800 
0410 

ft 

01 
0« 

101 
III 
III 
I?» 
114 
144 
t«0 
Iff 
lOf 
no 
?48 
?8? 
1?« 
1«? 
400 
400 
no 

If00«? 
If008| 
17000« 
iroiu 
IfOIlf 
IfOl«« 
IfOlOO 
170??« 
If0?4« 
I?0?8f 
IfO)?« 

If01«0 
170104 
170411 
I 70440 
I 70404 
1f044f 
170487 
170410 
170«7« 
170718 
17078« 1014 
17070« 1114 
17081« I»«8 
17000? 1?70 
007« 
001474 
001484 10 
001404 18 
001401 ?« 
00141? 18 
001410 47 
001440 80 
001444 104 
001481 11« 
001700 17« 
001710 ?44 
001740 /87 
00114? 177 
001700 441 
00|8?4 448 
0018«? «84 
ooiooo i4?e 
00104« 1704 
00?00l ?444 
0«?02? 2741 
002128 2841 
0022?? 
0074 
III 700 0 
111788 II« 
lllfOl 141 

II lili 
mill MO 
111041 »1* 

0 
? 

II 
21 
20 
18 

8? 
71 
84 

101 
110 
114 
142 
101 
no 
24? 
28« 
no 
144 
188 
42? 
*44 
*40 
42* 
448 
47« 
474 
4*4 

0 
8 

I* 
24 
11 
40 
*7 
• 1 

100 
117 
11* 
140 
181 
21* 
240 
284 
118 
»4? 
18« 

0 
• 4 

108 
1*0 
187 
228 

ll«l 
111441 
11/021 
11 ? 117 
im f* 
112214 
112141 
11?4*? 
112440 
0478 
011400 
011410 
0)1416 
0114?« 
0 » 14*2 
0 » 146« 

012004 
012014 
0 »206 f 
0120 ?• 
012044 
0 1211 I 
04*1 
16 1 40 
1614 '0 
1614*1 
161442 
16600* 
144016 
166010 
164064 
166061 
164086 
166101 
164144 
164181 
144201 
144220 
1*4?*4 
048? 
111744 
111827 
11184? 
1118)1 
11 1841 
111870 
II1881 
11184? 
111404 
11141? 
11)414 
11)441 
111484 
114021 
114044 
114077 
114112 
I1411) 
11414? 
0481 
022)00 
022)10 
022114 
012)2* 
022)14 
022140 
022)4) 
012))1 
022)41 
O??)*« 
0??)?) 
022)84 
021)44 
022410 
0224)1 
02244? 
0224)1 
021440 
02244? 
048) 
01))00 
01))18 
0)))12 
01))80 
01)40) 
01)417 
01)700 
01)800 
01)40? 
04008) 
04011) 
04022) 
040210 
040284 
040)2) 
040)78 
04041) 

0 
2? 
60 

148 
170 

1188 
2482 
1604 
*86? 
)44? 
6268 
6874 

0 
0 

6? 
66 

12? 
161 
216 
»7? 
)01 
81) 

1060 
1 7*2 
210) 

2 708 
10?) 
))8) 

SV«) 
2*1 
2)1 
2 72 
10? 
l*f 
»80 
I** 

»II 

0 
1) 
88 

16) 
2)1 
11) 
)6) 
*0* 

**2 
*2) 
*11 
*11 

0 
1) 
66 

II? 
1)6 

204 
240 
280 
120 
))) 
178 
*00 
*02 
184 
))8 
ID 

0 
20 
1? 

0 
4| 
41 

102 1)? 
1)4 144 
144 20) 
240 24? 
2?0 28? 
148 121 
4 74 140 
)72 14? 
81) 4)4 

1) 2) 470 
18») )10 
2) 4) )?) 
??40 )1* 
)470 472 
)880 4)4 
4)70 )48 

f|Mf )18814 
040422 2182 
0404)2 2)0* 
0*0700 2*?? 
0*0400 2**1 
0*2D) 2408 
04*724 2141 
0441 
0*4200 
046)11 
064162 
044427 
04447? 
044)2) 
044600 
044664 
0447)? 
04484) 
04)00) 1081 
04)141 1))7 
04)2?0 1774 
04)12* 14)0 
04)460 21)4 
04)610 28)6 
044) 
06)200 
06)144 
04)4)8 
06)440 
06)))6 
06))76 
06)626 
06)664 
06)706 
06)764 
06)812 
06)8?) 
06)448 
0700)8 
07011* 
07021) 
070))8 1172 
070978 126) 
07046? 1)80 
070)61 1000 
0707)0 26)0 
0710)2 ))•? 

SI«) 
22? 
22? 

0 
0 
0 
0 

24 
61 

102 
14) 
in 
240 
144 
)41 
8*0 

0 
II 
)l 
71 
78 

120 
1*0 
167 
142 
2)1 
270 
160 
*4? 
61) 
7?) 
418 

0 
2) 
)1 
8) 

104 
111 
168 
142 
21) 
2)7 
2)1 
27? 
21? 
2 7) 
261 
24) 

0 
12 
4) 
7? 

102 
12) 
1)8 
18? 
208 
2)4 
261 
284 
»0? 
12) 
)44 
»74 
188 
»8) 
)4) 
)4) 
>14 
274 

0 
28 

040444 
040) M 
040)8? 
040)4? 

0 
1) 

42 01 
10) 1») 

108 14? 
21? 2«) 

2)? 28« 

DO 18? 
411 4M 
804 408 
4)0 84) 
•02 410 

1040 48? 
1404 724 
2248 808 
2440 •)» 
124) 8)0 
)?l? 804 
41)0 ?4? 

0 0 
71 22? 

10? 22? 
I?) ??? 
208 22? 
2)0 22? 
204 22? 
4)4 ??? 
441 22? 
1)4 22? 
44) 22? 

11)? 227 
1214 22? 
1244 22? 
1240 22? 
1)40 22? 
14)) 22? 
17)4 22? 
1402 22? 
20)0 22? 
2120 22? 
220) 217 

110400 
I1041) 
1104?« 
1104)4 
110440 
11044) 
1104)1 
110440 
110444 
110474 
11)444 
111014 
111024 
111042 
1110)4 
III100 
nun 
III 140 
111140 
044? 
1))700 
1))04) 
1))411 
1))447 
14000* 
140244 
1404?) 
140742 
14004) 
14111) 
141174 
1412)4 
I4I4I8 
141)7) 
14148) 
141770 
1414)? 
142124 
0444 
1)1)00 
1)))1) 

1)1))1 
1)))40 
1)))40 
I))))) 

1)))44 
1)))74 
1)))04 
1)))41 
DMOO 
1))410 
DM22 
1))4)0 
DM14 

0 0 
12 10 
•0 04 

124 140 
184 14? 
2)? 21) 
»14 274 
482 ID 
)41 )48 

1142 )44 
1828 »88 
2)0) 424 
»044 44) 
))40 480 
41)0 ))8 

4)80 )04 
7440 )04 
88)0 )41 

0 0 
4 24 

I) 4 )1 
244 •» 

10? 
844 114 

1722 D» 
21)8 1?« 

2480 211 
2442 ill 
1100 2)1 
)274 24» 
14)4 

240 
4044 »2» 
4240 »»» 
4)74 40? 
44)4 4)1 

0 0 
44 22? 

214 22? 
»10 22? 
410 22? 
)21 22? 
40» 227 
0)0 ??? 
800 22? 

II) 8 22? 

1271 22? 
144« 22? 
I?)) II? 
1814 22? 
1842 22? 

TIM S18614 VfOS 
1)1444 #104 227 
1))4)2 22)) 22? 
1)14)4 21)? 227 
1)144) 2)01 227 
1))482 2414 0 
1))72) 21)8 0 
1))810 211? 0 
1)4200 2278 0 
1)4)00 2272 0 
1))000 2241 0 
1000 
141801 0 0 

0040 0 4 
40?) »4 ? 
4044 7* 2* 
4»22 142 4) 
*)4) 1)14 8? 
*742 144* 4* 
*4*4 2142 108 
)041 27*4 124 
)2)0 1046 |4l 
) 144 1170 1)? 
))4) 1424 DO 
)44) 4178 14? 
)?4? 4)48 140 
)840 **46 144 

17004? ))02 14« 
01)4 ))44 204 

1001 
07)700 0 0 

)770 l* I« 
)812 »0 44 
)«?0 40 7« 
)42) 140 101 
)472 140 1?) 

0800)0 280 1)1 
Oil) >80 182 
0184 )10 204 
024« 700 2»? 
0484 480 2)1 
0)40 1240 100 
0*8« 1480 »1« 
0402 1710 I» 
0411 D40 D) 
04)4 2040 M) 
10)? 2280 1?» 
1174 2)04 )84 
1280 ??«0 144 
1)00 »2*0 401 
1411 ))70 )40 

1004 
101)44 0 0 

14)1 0 0 
1410 14 D 

80 «0 44 
17)4 1)0 ?« 
DM 2)2 101 

•) »2« 104 
2010 ))4 D4 
2210 440 I?) 
2420 1)42 180 
2414 2114 I«? 
27«? 2)1« ?0) 
2420 ?«»4 2?» 
)074 )IM ?»« 
)2)) MIO 241 
»40? »404 ?•) 

100) 
11)200 0 0 

14 )2 4? 
I? 124 l»4 
») 142 10? 
40 ??• 2)4 
)0 »14 Ml 
)8 4?| 40? 
48 )74 470 
74 444 )1) 
«I 8)2 ))? 

41 ID4 )40 
2)02 D»? 421 

12 ?0>? 440 
»4 242? 44? 
)0 )144 720 
70 »4)4 ?4) 
04 4)M ?8l 
44 )1)0 701 

MU )?04 741 
1004 
1)14)1 0 0 

1441 »2 »» 
1440 44 ?? 
1474 120 1?) 
140) 1)4 24? 

4) 210 »)? 
2002 2)4 44» 
#012 M4 »1? 
2020 470 )04 
20M 4M 4?0 
20)0 744 ?0? 
2044 1024 74» 
20)? l»40 70? 

TIM )18614 STBS 
2046 1)4« *41 
2074 1440 411 

42 22)2 4«8 
2101 2)24 10)) 
211? ?««? 11)0 
211* 1*00 118« 
214) 1114 ll«4 
2D) 4)?4 III) 

1008 
01*1)1 0 0 

)« « ? 
4* 20 )1 
7? 100 141 
•) 114 21? 
41 142 12? 
4) DO *01 

1)04 201 464 
I? 210 )*! 

D 246 620 
26 2?* 644 
¿1 )04 76« 
60 DO «64 
6« 182 4)4 
)1 42« 1020 
)) 442 107? 
64 )14 112? 
7) 714 1200 
«I «44 1218 
8) 1110 120) 

40 1444 11)1 
1011 
16)044 0 0 

)126 ? 0 
6) 14 41 
)» 24 ID 
60 76 20V 
6« 104 244 
?• 12« 400 
8) 144 47) 
41 144 ))1 
44 144 4)0 

)210 2)0 774 
20 »0« «81 
»0 »42 401 
)« 44« 104« 
48 70« 11 » 
)4 470 1120 
41 14)? 4«? 

1012 
084400 0 0 

)012 14 I 
8» M »I 

)||4 )« )4 
)) ?« 4« 
4? «8 41 

)228 44 II» 
40 120 1)4 

))04 110 14? 
40 1)8 I«? 
4« 1)2 2»? 

)4)2 144 271 
))0) 184 104 

4» 144 144 
)41) 20« 187 

«4 2?« 4») 
)7)0 248 440 

41 240 44« 
)«?? 24« »44 
0444 M4 )47 

04004« 424 444 
01)0 )«4 4)? 

4» 424 44« 
40 744 424 

0227 744 )44 

101» 
102)24 0 0 

12 14 24 
2404 44 ?» 

70 110 114 
???4 II« I») 

8) 112 14? 
?«4) 140 2)4 

4? 172 2?) 
2444 204 II? 
101) 2?« 11» 

7) 2)4 141 
»I»? »?? 4)0 
»214 M4 44» 

4) )84 480 
»928 )42 44) 

42 472 440 
»4)0 «24 4)) 

)4 III« 4?) 
))17 1)10 ))2 

1014 
10182) 0 0 

?0tr 14 21 
2110 40 ?» 

ro •« m 
2224 II« D? 

8) DO 14? 

VIM )18614 STBS 
214) D2 2D 

4? 17? 270 
24)) DO 110 
#)1) 224 1)0 

7) 2)4 140 
24)2 120 42« 
2716 176 4*1 

)) *24 4 78 
28?« ))6 441 

62 6*8 *•? 
2410 4*6 *)Q 

)4 III* 421 
101? DI2 M2 

1014 
1114)0 0 0 

264? 224 7 
2717 284 I« 
2812 »42 47 
240* )44 «8 
114« 1*44 «7 
»*4« 2202 «4 
1401 24*8 «* 
1874 117« «I 
40)4 1444 •? 
4201 4*04 42 
4)1« 4724 46 
6626 )002 106 
6)81 )6)6 II» 
67?) )802 120 

101« 
1 ))600 0 0 

)1 0 0 
)710 2 0 
)811 12 « 

»/ 12 »4 
4? 40 4) 
40 114 «I 
?) 140 10» 
88 240 III 

)4|? 41« 144 
44 740 1)7 
78 104« Dl 

40)0 1404 144 
411? ?)»4 IH 
421) »1)4 1?« 
4))0 4784 I?« 

4» )414 I»? 
444? )428 DO 
4)?| 4410 170 
4)8) 7140 14» 
44)» ?4»4 217 
474) «440 24) 
484? 44»? »02 

1020 
0)2200 0 0 

14 14 I« 
?) 40 44 
I? 44 72 
4« 114 III 
4) 184 DO 
«I 1)8 DO 
4« )44 204 

2)12 744 20? 
»? 1044 204 
»0 1140 201 
7? 171? 14» 

?4?4 24)4 182 
2)0? »440 17« 

4) 4444 18« 
4) )104 200 

#44« 4044 222 
«2 4)74 2D 

27)2 7444 244 
1022 
04)200 0 0 

»4 10 I 
4? 40 )4 
)) 144 II? 
40 ?»« D7 
47 )70 18« 
7) 414 21) 
81 444 2?) 
40 1220 21? 
48 1600 20? 

))11 2D? D6 
2) 2470 187 
») »120 184 
4« »71« DO 
72 4440 I«) 
4) )188 182 

102? 

04)000 0 0 
10001» 14 ?» 

01)? 14 1« 
0424 112 48 
0782 D4 4» 
1046 »0« II? 
ID« »46 116 
II?) 440 DO 
2004 4)0 1)8 
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loiroo )414 H4 
n/r 
104400 0 0 
104444 10* »/ 
10440) 440 40 
104440 ?•/ ?/ 

MNfr M»a|4 41*4 
1046 ?*» *?• II* 
104/00 1140 1*1 
104//4 II*/ /14 
104/40 1406 /41 
104//4 1*10 no 
104*10 /04« 140 
1' .*/4 /11/ l?l 
1 4*40 /406 I*/ 
1049/4 1146 1?1 
104*00 )6)/ in 
1)/* 
100000 0 0 
1000/4 // 0 
1000)0 / /4 
1000)? 6« 14/ 
10004/ 14/ 14/ 
100040 /16 16* 
100046 /*4 //) 
100061 1/4 /64 
100064 16/ 100 
100069 190 140 
1000?) 4/6 («0 
1000?? 4 ?6 4/0 
1000*1 414 44/ 
1000*6 46« 49/ 
100090 610 410 
100094 690 444 
100100 ??0 600 
10010« 9/0 641 
100114 HI/ 640 
1001l? 1//0 6?0 
1001/0 1)4/ 64« 
IOC */4 »440 441 
1)/9 
010000 0 0 
010010 /0 14 
01001) 114 99 
010014 /14 140 
oioo/o uz /)0 
0100/1 )?« 100 
0100/4 4)/ 1*4 
0100/9 4*0 460 
0100)1 440 4)4 
0100)) 41« 409 
0100)? ?44 4*| 
01004C 94* 749 
01004/ 114* 7*0 
010044 14** 741 
010049 /190 6?9 
1110 
1)1400 0 0 
1)140« 4* •* 
1)141/ 160 7?0 
DIMS /)/ 410 
1)141« )/4 44* 
1)14/1 4 ?4 749 
1)14/4 «40 *44 
I) 14/9 1700 /90 
1))1 
141000 0 0 
14)040 « 10 
14)100 »« 41 
14)/00 14/ 110 
141/40 /0/ 144 
14)100 /?/ 1?? 
141)40 »44 /04 
141400 444 //4 
14)400 ?»• /9/ 
14)400 1104 /44 
14)4/4 1/04 //4 
141640 1 )0« /19 
inf 
0)1400 0 0 
0)14/4 // 12 
0)1440 •• 44 
3)1474 /06 90 
0)1400 »1/ 1)0 
0)14/4 4|0 170 
0)1441 4/4 /10 
0)1474 6)1 /4/ 
0)1700 7*7 /70 
0)17/4 *»• 7*0 
011741 114/ )04 
0)1*00 14*/ )1/ 
011*41 /1/4 )00 
0)1*00 /47/ /7/ 
1)1) 
0/)000 0 0 
0/1040 84 104 
0/)041 140 144 
0/)041 /1/ I*/ 
01)074 /*4 //4 
O/SIOO 4M /*/ 
0/)1/4 ?*• 117 
0/)140 1/04 II* 
0/)174 1714 /*1 
II) 4 
0/1400 0 0 
0/1614 SI /4 
0/14/* /74 4* 
0/1440 644 I/* 

T|M| 41*41* U*S 
0/144* ??/ 141 
0/16/4 104* /1» 
0/16*1 11/4 )1C 
0/1/0/ 144R )79 
0/17/1 /||4 446 
0/1?/* //9/ 444 
0/171/ /4?« 4)6 
0/1/14 /6 ?4 4// 
I 114 
140000 0 0 
140/0« )/ 4 
140/11 40 44 
140/14 114 in 
140//0 /)4 1*4 
140//6 )44 /64 
140/)0 4/4 )4) 
140/)4 41/ 41» 
140/40 /1/ 49/ 
140/4/ I 194 464 
140/44 U/« 446 
140/4* I960 444 
140/61 /44/ S/4 
I 1)6 
014400 0 0 
01440? 10 19 
014410 1/4 9« 
014411 /40 1*4 
014414 144 /4/ 
01441* 41/ )41 
0144// 4 ?0 449 
0144/6 ?«/ 44* 
0144)0 1144 441 
0144») 1440 649 
0144»? //74 60? 
1 117 
11)000 0 0 
moto bo i)4 
1))01/ 144 /74 
1))019 /HO 40) 
!))0n 410 4)7 
1))0/0 47/ 441 
I) 10/) *74 740 
II) 0/4 14/4 ?%f 
1))0/9 ?»?• 60* 
Dll 
041400 0 0 
041410 • /« 
041414 10 4« 
0414/1 74 110 
0414/4 114 141 
0414)1 1*4 //* 
0414)9 /10 /4? 
04144/ /7/ )09 
041944 ))4 »4/ 
041441 4// )*i 
04194? 4»* 41* 
041444 *14 441 
0414?» 1044 47* 
0414*0 1/44 4•* 
0414«* 14*4 474 
0414*/ /044 44* 
III* 
0)4900 0 0 
014440 10 14 
0)4400 44 41 
014440 *• ** 
0)4700 14/ I/I 
0)4 790 /44 147 
0)4800 ))• 174 
0)4*40 444 1*6 
014900 ?«* /0* 
0)4000 *74 /1« 
014100 11// /0» 
1)40 
040000 0 0 
0400S0 64 *0 
040074 10/ 1/« 
0400*1 1/4 141 
04010* 14« 1*0 
0401/4 /04 /// 
040141 /// /40 
040160 »04 /*0 
0401«) 414 »II 
040/00 40* )/* 
040//9 664 )40 
040/40 «64 )44 
040/79 1074 »44 
040)00 I/«* »4* 
1)41 
0*0000 0 0 
0*00/4 4 I? 
oh »oso io no 
0*00«? ? 4 18/ 
0*00«) 140 /44 
080100 /«4 /»» 
0*0116 1)4 /*7 
0*01/1 496 /*4 
0*0140 11?/ Z?0 
114/ 
041000 0 0 
04)00? 14 »0 

MMi SINAI* SIMS 
04)01/ 104 tO 
0410/0 /1« 109 
0410/S 1// 149 
04)0)1 19/ IN* 
04)0)6 446 //9 
04)040 49* /69 
04)044 444 110 
04)04« 4M 144 
04104/ 64/ 1*1 
04)04? 69* 4/0 
041061 ??0 446 
041066 *60 497 
04)07/ 97* 4)/ 
04)079 1140 466 
04)09) 14*/ 60« 
041100 1*1/ 61/ 
04)10) 1944 610 
04110* /106 607 
04)11) /))• 49* 
I )4) 
0«1400 0 0 
0*14|6 in 11 
0*14/0 90 *| 
0*147) /oo no 
0*14/6 I/O I0U 
0*14)0 440 /6* 
0*14») 6*0 )/» 
0414)6 ««0 )67 
0*1440 1160 4/4 
0*1444 IS/O 449 
0*1449 1910 4?4 
0*144/ /140 46? 
081449 /«40 449 
1)44 
04)000 0 0 
0*1014 10 1/ 
0*101* no h 
0810/1 414 174 
0*10/1 1/0/ /00 
OHIO/« 1440 /•) 
08)0)1 19)0 1*7 
1)44 
041400 0 0 
0414/4 n /0 
041479 104 46 
041600 11« 4* 
0414/4 174 70 
041440 /1* *4 
041700 /84 III 
041740 )44 I»? 
04**00 41/ 144 
041900 474 /14 
04/000 BIO /4/ 
04/140 !/«4 /49 
04/100 14*4 /40 
04//00 1114 /41 
1)44 
040000 0 0 
040040 14 19 
040074 60 49 
040100 116 99 
0401/4 I«/ 140 
040140 /64 |*1 
040146 »4 /10 
0401») 404 /)U 
040/00 47« /92 
040/11 44* /76 
040/)) 4)4 /90 
040/41 740 )07 
040/4* *40 )/1 
040100 10*6 ))1 
040)16 1//4 )»* 
040140 1444 ))0 
040)00 /046 11? 
1)47 
0)4400 0 0 
0)49/4 11/ 10 
0)4941 *4 4/ 
0)4449 194 104 
0)4974 )00 140 
0)4491 410 /00 
0)4607 4/6 /»/ 
0)46/4 64* /70 
01464/ *16 »0* 
014660 9*4 »4/ 
0)466« |0«0 )44 
0146»/ 1/46 l?6 
0)4700 146* I* I 
0)47/4 l* )4 )94 
0)4 740 //*0 )«4 
0)4776 /74« 16» 
I )4* 
0))000 0 0 
0))014 O II 
0))0/1 /6 46 
0))0)1 *0 I») 
01)060 144 /14 
0))047 /// /91 
0))044 /«« »66 
0))066 6 10 666 
01)07/ 9/6 41* 
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line sus 
0 ïlOfl/ »0» sxl 
OOOXS t '■ *" 
(1*1110 1*1/ 
onus i'»i '*» 
011170 70*7 777 
011117 71»* 710 
I It* 

11*00 0 0 
011*70 » 1' 
011*71 ** *» 
011*77 17? 1»* 
011*10 l*>* 7»» 
011*17 710 171 
011*1* ?*• *7* 
011*1* 17» *10 
011**1 >1» 
0*1*»* **» *»c 
011**11 6?» 710 
Oil**? »07 »71 
Oil»»* 1767 "11 
Oil**? 1*»* "1’ 
011**0 70** »•? 
Oil**» ?>** 70" 
11*0 
1*0000 0 0 
1*0011 '0 *1 
1*001* *'0 1*0 
1*0017 170 ?•! 
1*0070 **0 »0» 
1*007? '7* »*0 
1*007* *"0 »*1 
1*0070 *** 
1*0010 1110 07" 
1*0011 1**0 *17 
1*001* 7700 "71 
1*0017 7*10 7** 
1*00*0 1*70 710 

11*1 
040000 0 0 
0400*0 70 *7 
0*0100 *7 >1 
0*01*0 II» 101 
040200 I** 11» 
0407*0 77» 1*0 
0*0100 1*2 1*2 
(40*00 **0 710 
'«O'OO **2 71* 
0*0*00 17*» 71« 
0«0«*0 1*7» 714 
1142 
101000 0 0 
1010*0 *0 *0 
10*0*7 »2 74 
1010*1 40 101 
101100 II* 127 
10111» H* 141 
1011*0 710 21* 
101147 177 740 
10171» 140 1*1 
1017*0 »I* 17« 
1017»* '4* 141 
1012*1 »*0 *04 
101100 742 *21 
101174 407 *1* 
101140 HOC 4** 
101*00 147* »** 
101**0 14** 4>I 
11*1 
104*00 0 C 
10**14 * ’ 
10*4*1 ** »* 
1044*0 HO 104 
104474 144 1*4 
104441 770 2*0 
104*07 7*4 2*1 
104*24 144 111 
104*41 44* 177 
104*4* »»• *11 
104*7» **4 411 
104*47 104* *41 
10470* 1170 »*4 
104721 I*** **• 
104740 2002 414 
144* 
110000 0 0 
110004 12 » 
110004 *2 42 
110011 »• }0I 
11001* 4* 14* 
110024 74 214 
noon 112 240 
11P044 142 14* 
11004* 212 »*1 
110044 IM» »I* 
1100*4 *0* *42 
110074 44* *70 
110044 1770 74* 
110040 1410 7*0 
110107 1710 Ml 
110117 201» 000 
110142 24*2 *70 

not S7«»!N »74S 
1101*0 7»«0 »7» 
1101*7 114» »I* 
1101*7 1**0 »10 
11»» 
010000 0 0 
01001* I» 100 
0100*1 »7 4* 
0100*» 14« 177 
0100»" 7"» 7*7 
0100*0 1*0 177 
0100*1 *»* »01 
0100*7 »•* *'» 
0100*1 »** '•* 
0100*7 10«0 7*7 
010070 1117 7*4 
010071 1*0» »0» 
01007» 1*7* *10 
01007» 7*17 74* 
0100*2 2410 7»* 
11»» 
011*00 0 0 
01 1*07 172 HO 
011*04 70» 741 
011*17 7*0 4*1 
011*1' »4* '40 
011*1» *»* 741 
011*14 4*0 *»4 
011*77 470 471 
011*7» I**" »»* 
011*7« 7772 •** 
I *»f 
010000 0 0 
0100*0 1» 14 
010100 42 7? 
0101*0 147 111 
010700 2*4 141 
0107*0 1*4 I»» 
OH 100 4»« 704 
0101*0 »14 77* 
010400 444 7*4 
010**0 7»« 2*7 
010*00 4t* 7«0 
010400 17*4 74» 
010700 1444 7*1 
114« 
071001 0 0 
0710*0 70 »4 
071100 44 »• 
071140 2*7 112 
071200 ‘40 1*7 
0212*0 'O* I** 
071100 «•* 740 
0711*0 1110 111 
071400 1147 120 
021**0 2704 *01 
11*4 
021*00 0 0 
021*1» >« 4» 
021**0 12* 1*0 
071*7» »'I 270 
021400 *14 204 
071*2» *7» I»* 
021**0 *0* I»* 
071**0 10*0 17» 
071700 1100 114 
02171» 77*0 1*» 
11*0 
140000 0 * 
140070 110 '2 
14002* 7»* 41 
14001» 11* 112 
1400*1 *1* 212 
1400** 4*2 247 
1400*1 Ml 1*4 
140010 1072 **> 
14004* 1**0 »17 
1*0110 l*** '1* 
14011» 2140 »*1 
140177 7*40 »1* 
1*41 
014400 0 0 
01*40* I* H 
014*0* 40 101 
01*41* 17* 704 
014414 1*4 274 
01*421 2** 1*0 
01*110 *♦* *»* 
01*41* *2* **« 
01*44* 100* **l 
•1*440 111* *1» 
01*11* 1*2» 70» •1*1*1 220* 111 
014470 2440 »44 
•1*111 4240 **» 
IM2 
014000 0 0 
014007 20 0 
011010 4* 14 
•non ♦* M* 
•14014 142 *M 
• 1101» IM *22 

t|Kt SI**IN SI«S 
011020 71* 14* 
011071 "7 '01 
01107» *»0 »II 
011010 440 111 
01101» no* »oi 
011014 1*1* «*0 
0110*0 70“ 111 
1141 
011*00 o 0 
011**7 1« 11 
011400 174 1' 
0114*0 lit) 111 
011700 100' 1*7 
011*00 4*4 71* 
011*00 *»• 71* 
017000 717 '70 
017100 12*» »1* 
017700 1400 171 
1144 
1*1000 0 0 
1*10*1 »2 70 
1*1111 I** '2 
1*11*0 71* III 
1*1700 177 14» 
1*17*0 »77 717 
161100 »7* ?*2 
1*1*00 «10 111 
l*i»lo no» i»« 
1*1*00 I«*« in 
114» 
14**02 o 0 
1***1? 7* 2* 
144**0 *0 *4 
1***7* ’» 10* 
14**00 1*0 1»* 
14*700 *1» 7** 
14*7*0 14* 1*0 
14**00 111* 140 
l**»»0 1**0 14* 
I 144 
140000 0 0 
140071 ** 71 
14004* 142 111 
140040 SI* 114 
14004* *0* 740 
14017« »«2 »*' 
1401*2 «10 *10 
14014* 4*4 *71 
1401*2 1272 *1» 
11*7 
140000 0 0 
1*001» 44 4* 
1400?» 77* 4» 
140017 404 1*1 
14004) 442 III 
1400** 4** 740 
140044 47* »*• 
140014 1010 4*4 
14001I '»• 
140044 141* »44 
140110 1*** *1® 
14011) 207* *04 
•.)»• 
1*1*00 0 0 
1*1*11 1*2 «I 
1*1*14 *1* 14» 
1*1*2» 10*» 2*1 
1*1*17 12)0 11» 
1*1*40 114* *2» 
|4|**l 1*14 »14 
141**7 70** *41 
141**1 Î1*» *»* 
|»t»»4 2104 »M 

•'O' 
14*002 0 0 
1**02» l* l* 
1*102» 2*7 4» 
1*104) »*• 174 
14)0)4 40» 241 
14)041 124* 1*0 
14)041 1442 Ml 
1*10*1 1444 »1* 
1*10»* 21*2 717 
1**0»» »702 40* 
1170 
1**000 o 0 
1*100* 200 II 
1**004 »0* 1*7 
1**011 »»0 M* 
moi* *** 
inoi* loo* *1* 
1*1070 1140 *10 
1*102* 170* IM 
1*102» l»** M» 
1*107* 214* Ml 
141010 244» 7M 
lltl « • 
040000 0 0 
•40041 220 » 
000100 222 *J 
040141 120 104 

f|*t SI«4IN »I«* 
040100 1** 141 
0*0100 *74 727 
0*0400 41» 744 
040**0 *«• HI 
040*00 *00 1*7 
0*0*00 10*7 »«0 
0*04»? I?I0 )•* 
0*0700 11** l«l 
1117 0 0 
100000 0 0 
100100 74 4* 
1001*0 1*7 12« 
100701 7*0 14) 
1007*1 Ml 7»» 
100100 40» no 
1001*0 »I* "4 
100400 704 147 
1004*0 *?7 *1) 
100*00 1710 400 
117) 0 0 
101*00 0 0 
101»?» »0 *1 
ioi»»o no no 
101*7» 140 24» 
101400 7*7 110 
10141» 170 17» 
1014*» *«• *»' 
1014*0 *7* »'I 
101447 «1« *14 
10147« *** »42 
101100 17** »'I 
1)14 0 0 
044*00 0 0 
04**11 II* »0 
0»»»7* *10 1)4 
0**»»7 '»* ?" 
044**1 *»0 »10 
044*70 »I* '70 
04*»7« 1700 »*7 
044*4* 1**7 »»* 
044**0 I»*» **0 
111* 0 0 
111*00 0 0 
111*0* »0 1* 
111*11 *04 172 
111*20 140 2*1 
III*?« »*0 *** 
lll'M »7* *1’ 
III»*» 120» *11 
in»*i I*** *1' 
111»*» 12** 422 
III* 00 
1*1*00 0 0 
141*0» I** I*' 
141*01 244 14* 
141*10 1»* H* 
1*1*11 »»0 »I» 
|*|*|4 40* »I» 
141*17 »»* 4*0 
141*10 1*7« »0* 
1177 0 0 
0*1*47 0 0 
041*0* *4 I 
0*1400 140 1» 
041100 *0* I* 
041100 44» 20 
0*1*00 10*4 *2 
0**000 1*4* 4' 
04*100 172» 7* 
04*400 2*10 14* 
042700 *2*4 **l 
041000 *11» *'» 
04*0*4 *440 *** 
111* 00 
IUOOO 0 0 
no'2* ** 14 
IQCI'l 1*0 1* 
iroioo i»2 ** 
UMllI *** 10* 
100*00 •** l»* 
100100 10*0 *4* 
1001*0 1»»* *«• 
100400 1440 14) 
100*00 *2*0 )M 
111* 00 
10*000 0 0 
I010II »» ** 
10)0*4 1*0 11* 
10)0)0 *0* *20 
10)044 »** »*♦ 
10107» 11*0 **» 
10104* 1*1* *•» 
101102 142* »H 
10110* *11* 4M 
1101 0 0 
IUOOO 0 0 
nioio i* *• 
moi» •* i»' 
11101* 1*2 *•• 
nie»» n* M* 
1110*1 2*0 »I* 

liai »1*41* 
11 104» 144 
111041 *70 
1110*0 4»* 
1110*1 1140 

0 
0 

2*0 
2*0 
1*0 
«10 
*10 
»I« 

n»o 
o 
o 

?» 
• 0 

II» 
110 
70* 
?»» 

II«? 
I »0000 
l»000* 
I »00 
i»noio 
i»noi? 
1*0016 
1*001» 
I »0071 
I I»! 
0»1»00 
041**1 
041400 
0«l 4*0 
0« 14I» 
041 100 
0417*0 
nut *00 

oMim 
OHIO«»'» 
nut 
Nim 
0«?04l »014 
00?100 til« 
OII?HC 144? 
I 144 
OAOOOC 
040040 
0400T4 
040100 
0*0»?4 
040 »-»O 
0401 ?4 
040*00 
040#?4 
040/41 
040/T4 
040100 
040140 
040400 1/44 
0404/4 1404 

sits 
411 
/01 
»1/ 
404 

0 
0 

»44 

444 
444 
404 
44/ 

0 
0 

40 
44 

»// 

.»/0 
//4 
»44 
414 
41/ 
410 
/04 
1?4 

0 
0 

44 
140 
/00 
/40 

114% 
144400 
144440 
1444/4 
144400 
1444/4 
144440 
1444»/ 
144/00 
144//4 
144/40 
144//4 111* 
144400 »1/0 

4M 
/14 
tOi 

440 
410 
/40 
44/ 
400 

0 
0 

/4 
41 

10/ 
I/I 
141 
14/ 
/// 
/4/ 
/•4 
104 
1/4 
11/ 
14/ 
11/ 

0 
0 

40 
40 

110 
I It 
140 
I 44 
/04 
/// 
/40 
/40 
/40 
/44 
/4/ 
/40 

0 
0 

»1 
1// 
1/1 
/14 
/40 
/44 
1/4 

f|4| S144I4 
»444/4 14/0 
1140 
141000 
141004 
»41004 
»4101» 
14101/ 
141014 
14101/ 
141014 

0 
0 

14 
// 

11« 
/04 
/44 
404 
41*4 

0 
0 
It 
t4 
l/t 
1/t 
/10 
110 
«*04 

1144 
141001 
1410/4 
»41040 
141040 
1410/4 
141044 
141100 
141111 
1411/4 
»41114 
141144 
14114/ 
1411// l/IO 
IWf 
141400 
I4I4U 
1414/4 
»41444 
141441 
litt 
140000 
140'/« t 
140014 
140014 
1400/4 
»400/4 
140014 
140014 
140044 
14004» »104 
14004/ 1414 
1144 0 
144400 0 
144404 14 
144404 40 
144410 110 
14441/ Itt 
144414 /14 
144414 114 
1444/0 404 
144411 444 
1444/4 410 

410 
/10 
414 

f) 
0 

4/ 
/14 
/44 
440 

0 
0 

1/ 
It 
1/ 
44 

144 
//4 
440 
/14 

144 
144 
14» 

0 
0 

14 
10/ 
lit 
144 
/14 
/40 
/44 
114 
11« 

14/ 
144 
110 

0 
0 

Rt 
/04 
//4 
//0 

0 
0 

44 
111 
/11 
/4» 
1/0 
444 
414 
444 
4/0 
44/ 

0 
0 

// 
4/ 

»/» 
/41 
144 
441 
404 
440 
4/0 

1410/1 I »**4 
1141 
04/400 
04/444 
04/443 
041000 
041040 
041100 
0MI40 
041/00 
041100 
041140 104/ 
OR 140 J IM4 
041440 144/ 
041400 16// 
»14/ 
100000 
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OiliOO 7660 ?0! 
1I1T00 ?•?? ?01 
1*9900 )*?* ?0) 
»90700 1970 ?0) 
»90710 ?0) 
»90)00 )?9? 0 
»90000 l??0 0 
1*60 
11*900 0 0 
1)4979 10 1? 
I )4600 )? 19 
I )6690 6? 9? 
|)*?00 10? 00 
»1*790 110 »?• 
»1*000 17* 167 
»1**00 ISO ?47 
119000 1*7 17? 
»19090 111 )90 
119100 *90 19! 
1)9190 976 «19 
1)9700 61* *11 
119)00 910 *9* 
11911* 1006 *99 
»19)90 1070 **§ 
»19)79 »»*0 **0 
1)9*0C 1796 470 
1*61 
1*0*00 
l*0?00 I 
1*0711 7* 19 
1*0 ??9 »16 no 
1*0 ? 19 »96 19? 
1*07*1 7*0 ?67 
1*0791 ?•* )96 
1*074? )46 *67 
1*0 749 176 961 
1*0776 470 670 
1*0701 *00 491 
1*0790 964 770 
1*0000 67* 061 
1*001* 97? 910 
1*0017 111« 9|| 
1*007* 1*10 001 
1*0079 1770 0*7 
1*6? 

0 0 
190*40 91 00 
190*40 100 190 
190696 1*7 714 
190*4* 17* 119 
190*70 710 190 
190*77 7*6 **S 
190*09 796 9*0 

1*6 619 
416 690 
910 760 

I90911 670 019 
190977 916 076 
190910 1016 067 
190916 1710 099 
190916 Hi? 01« 
190919 1966 60« 
19094? 1010 776 
1461 
199*00 0 0 
199*11 10 7? 
199*17 90 197 
199*19 17? 791 
199*71 17? *07 
199*71 72« 91? 
199*79 770 6** 
199*27 110 760 
199679 1*0 «79 
199*11 *** 979 
199*11 99? 1060 
199616 676 1160 
199616 790 1779 
199610 1100 179? 
1666 
10*900 0 0 

Tim ST0AI9 VV0S 
1O*SS0 000 ?? 7 
10**00 09* ??? 
|0*?00 9?! ??? 
»0*000 »non ??? 
» 0*900 10)? ??? 
»09000 »OSO ??? 
110000 1100 ??? 
»»1200 l?*0 ??? 
11)900 »)?* Ilf 
no roo »«si nt 
»99 ?00 ?»60 Ilf 
»r*600 ?*0o ??? 
210900 )»*0 ??? 
1*66 
191900 
»91910 »6 ?? 
»91916 0? ??0 
»919?? »S6 )9? 
1919?* I?6 *9? 
»91926 ?»? 920 
I9I929 ?*6 990 
1919)» ??* 6 ?6 
1919)* )01 ? *9 
IM9I6 16? i?0 
1919)0 *1? MO 
IS19*I S?i 99» 
1919** 600 1009 
»919*6 90* »090 
191940 •»)? )19 
141990 »02* )01 
14199? »616 ?*0 
19199* 200? 19? 
1*61 
119000 0 
»190?) iro 299 
11901) 190 ?99 
1)9090 ?10 299 
114100 ?40 294 
1)420? 112 ?94 
I )9400 *0* 294 
I )4400 4*0 ?94 
1*0100 610 294 
1*1)00 1160 294 
1*2100 7110 799 
1*??00 1060 0 
162200 I?60 0 
1*69 
100000 0 
1000*1 100 )40 
100090 no )40 
1000?6 14? 1*0 
100099 166 )40 
100200 ?60 1*0 
100)00 )16 MO 
100*00 )?* MO 
100400 *40 MO 
lOOiOO 660 MO 
100900 ?4? MO 
100946 6?0 0 
101000 690 0 
101100 996 0 
17910? 900 0 
1*71 
0)0000 0 
01007? 1* 16 
01002? 06 ?? 
0)0019 102 HO 
0100*? ?*? ?M 
010091 ?90 ItS 
0)0099 110 111 
0)0099 MO »9? 
0)00*? M* 190 
0)00*9 196 *10 
oiooro *7* **? 
0100?) *96 902 
0100?? *90 490 
01000* 960 670 
010009 60* *99 
0)009? 690 690 
0)0096 ?O0 ?)0 
01010? ?9? ??9 
010106 910 010 
010119 171* 029 
0)012* 190* 120 
01011? 1900 ??? 
1*7? 
Oik 900 0 
on *i 90 ro 
0)19 I 17* 146 
0)1499 176 7)0 
011966 720 111 
0)197* ?*? 190 
0)147? 200 *)0 
0)1901 114 *66 
0)1919 166 9** 
011996 4M 41? 
011600 *60 69? 
0)160* 91* *90 
0)1400 960 ?)0 
0)161) 6)0 r?6 
0)1610 ??0 000 

Tim 9Î0AI0 9V09 
0)1424 ISO Ml 
0)14?» 94? 046 
0)16)2 10*7 Ml 
0116)9 1)?6 140 
0)16*1 » 4 ?0 i?6 
0)|*** 1016 000 
on ««i ?o?* rrs 
»*?) 
?*oooo o 
?*004U * 06 
2*0100 II *0 
2*0»40 ** ?9 
2*0200 ?i 111 
240290 »0* 19» 
2*0)00 120 19* 
2*0*00 70* ??? 
2*0*90 f%* )1) 
’*0400 292 )*) 
2*0490 ))? )00 
2*0600 )00 *11 
2*0640 *46 **6 
2*0 ?0C 4)6 *6? 
24O0OC ?*i *90 
2*0040 926 *69 
2*0900 1126 * ?4 
2*0990 I)*6 *9? 
I*?* 
0*1900 0 
0*191» )7 *9 
04(419 60 106 
0*1916 |)0 2)0 
0*1421 1 ?6 MO 
0*»42* ?*? *00 
0*1410 296 4?) 
0*1 SI* )** 490 
0*14)? **6 «60 
0*14*1 4*0 911 
0*14*4 66? 90? 
0*14*? 0?& 1044 
0*1440 »090 I0?1 
0*144) »49* 10)1 
0*1496 2210 91? 
1619 
04)000 0 
0*1009 * *0 
0*101? 60 160 
0*1019 116 169 
0*1010 100 *6? 
0*1021 21* 6 ?0 
0*1021 296 ? ?6 
0*1076 *06 9?9 
0*1029 92* 1110 
|*?6 
looooe o o 
100091 * *? 
looioo io no 
100190 66 »?* 
103200 »3* 219 
100290 »90 100 
100)00 220 160 
100)40 797 *r. 
100*00 «60 *40 
100*90 *96 *91 
100900 6?? 9|0 
100990 91* 91? 
100600 1194 *01 
»*?? 
101900 0 0 
101929 26 )? 
101490 40 40 
I0I9?4 9? 10? 
101600 I14 14* 
101420 16* 190 
1016*0 19* 226 
101660 716 ??0 
101600 ??4 114 
101?00 >00 144 
toirio mo *09 
101?60 *40 *61 
101?90 444 41) 
101000 600 424 
10101* 600 444 
loin) ?*o 460 
101040 1*0 40* 
1010?! 100? 49» 
101900 »10* 474 
»01929 164? 44* 
1470 
101000 0 o 
10)024 0 4 
10)040 70 67 
10106* 111 111 
»01074 »** 141 
101064 17* 19? 
101094 190 ?11 
101104 224 274 
101116 290 110 
»01117 ?•* 146 
10)110 )?* «0? 
1011*6 14* *1* 
101147 100 *66 

Tim 4T06| 4 Sf«S 
1011*6 **0 410 
I01IT6 *?? 4*4 
10)10? 4*0 40» 
101194 *0* *19 
10021* ?l? **0 
1002*3 101* *90 
1002*9 II?? *«* 
10074? »ISO *?l 
1002*4 |S*? *43 
I *?9 
010000 0 0 
010040 ? 14 
010100 20 4* 
010200 90 1)4 
010240 im irr 
010)00 1** 21* 
010)40 2S0 24? 
010*00 )*■ It I 
010*40 *?* ?9? 
010400 4«? 11) 
010440 ?)? «10 
010*00 900 120 
010640 1110 II? 
otoron uni no 
1*60 
1 )1400 0 0 
1 11940 * I* 
111*00 I»? 9» 
1)1*40 24? |?1 
111*?*. «20 227 
in roo i«* ??o 
inr?4 **o nr 
1)1140 4|? )*0 
I)» ??4 *00 *09 
imoo roo %*r 
1)1024 0)0 %?0 
1)1043 100? *6« 
I)|0?4 12)0 *0i 
1)169? |)|0 *?0 
1)1900 1400 *?1 
1*61 
01)000 0 0 
01)0)0 1* )? 
011014 *7 ?4 
0110*4 106 140 
011046 1*4 190 
01109) 106 211 
01)096 III 26? 
01)060 26* )1) 
01)069 ))6 )94 
01)0?* 166 46* 
011004 *06 4*) 
01)09* 466 *14 
01)09« *66 644 
01)104 ?04 694 
011114 1096 ?1) 
olmo i?i* rir 
011121 1)41 ?)6 
0III29 |6*2 n? 
01)11* 1666 696 
011143 2700 *49 
1*1? 
01*400 0 0 
01*911 2? 6? 
01*92? ** III 
01*911 ID? 16? 
01*919 16* ??l 
01*9** I96 12? 
01*991 290 194 
01*449 )10 *6? 
01*46? *04 94) 
01*4?* 4«* j14 
01*49* 1320 *94 
01*499 1200 *9* 
01**0) 140? *9* 
01**06 14?* 600 
01**14 16*6 6?) 
01*620 2096 64? 
1*0) 
1*0000 0 0 
1*0006 16 )? 
1*0010 *6 120 
1*0019 II« 216 
1*001* l?2 )!« 
1*001? 24* *?) 
1*0020 1*0 614 
1*002? *?* ?*0 
1*0024 427 66> 
1*0026 7*6 I0|? 
1*00)0 116* 1069 
1*001) 1?66 I0)| 
1*0* 

0*0000 0 0 
0*0100 90 14 
0*01*2 ))0 ?* 
0*0190 »90 «0 
0*01 ?9 >60 1** 
0*0203 *?6 211 
0*0219 ?66 264 
0*02*0 04« ))? 
0*0260 96* *04 

0 0 
66 )4 

*6* 119 
60? ?|| 
69* ?*« 
«20 119 
4*0 )?0 

11** *16 
1144 *** 
16*2 *40 

0 
1?« ?9 
200 14? 
)9? ?)| 
40« )16 
6*2 196 
79« *60 
910 4*? 

1*60 460 
19?? 4)4 
2)6? 409 
10*6 *6? 

0 
** 1 

2 76 4? 
44* 110 
72* »96 
09’ ItS 
90* )10 

no? )*? 
12)6 )71 
»190 )9? 
1460 *00 
» 79? 199 
20) 6 )09 
1120 16? 

0 
2*4 ?4 
90? 119 
710 194 
424 149 

10?? 2)9 
1104 ?F9 
1244 11? 
1 )04 M? 
1494 149 
1920 4)2 
1990 467 
1606 400 
1 ? ?0 44) 
|fl?6 40? 
1940 41? 
21) ? 44? 
2440 400 
2012 440 
1212 419 

0 
1T2 4? 
I?2 47 
¿41 47 
120 47 
142 47 
190 47 
420 47 
460 47 
644 97 
660 97 
670 47 
710 47 
7 70 47 
740 47 
010 47 
•20 47 
•90 97 
4M 97 
442 47 
990 97 
954 97 

1012 97 
1044 97 
1096 97 
1094 47 
10)0 0 
1000 0 
904 0 

0 
MO M2 
200 M2 
260 M2 
104 M2 
1)0 M2 
140 M2 
41* M2 
470 M2 
972 M2 



A 58 

TIMI MM IN 
040/10 1104 
040100 1/4* 
04fl/0 14*4 
040111 16»«* 
040144 1404 
04« 144 /0 1* 
040141 /1*0 
14*4 
04140C 

-INO* 
«41411 
041414 
04141* 
0414/1 
0414/4 
041410 
04141/ 
041 4 14 
04141«» 
04144/ 
041444 
04144* nr* 
041440 1444 
04144/ /044 
14** 
looooo 
100100 
100/00 
100«00 
100400 
100400 
100400 
I oo roo 
|00f40 
»0OFI4 10F* 
100*00 I1FZ 
14*0 
o/oooo 
n/oioo 
0/^140 
o/o/oo 
0/0/40 
0/0100 
0/0140 
0/0400 
0/0440 
0/0400 1/40 
0/0440 1440 
0/0400 1440 
1440 
0/104/ 
0/1140 
0/1IF4 
0/1144 
0/1/14 
0/1/40 
0/1/F4 
0/1/44 
0/11/4 
0/1141 
0/114 F 
0/1400 
0/14/4 
0/1440 1000 
0/14F4 1/40 
0/1400 114/ 

4?*S 
444 

4»/ 

410 
Ml 
404 
4*10 
4*0 

0 
1* 
44 

I «• 
1 »• 
/1* 
100 

14/ 
14/ 
*4/ 
44/ 
FF» 

10*/ 

0 
0 

44 
14/ 
/1* 
104 
414 
FF4 

«♦44 

0 
1/ 

100 
1*0 
/4* 
400 
440 
FU 
4F4 

14 
1« 
F§ 

no 
144 
/04 
/4/ 
114 
4/0 
4// 
444 
F44 

0 
11 

144 
//4 
11/ 
14 F 
44 F 
*40 
F/4 
*40 
4| I 
4*0 

1004 
»000 
4M 
410 

O 
4 

41 
114 
14F 
/41 
104 
1/4 
1/4 
114 
104 

O 
14 
44 

»14 
14/ 
/44 
/41 
104 
lit 
1/4 
114 
no 

o 
/1 
44 

104 
no 
/00 
/44 
/40 
1/4 
14t 
144 
41» 
410 
414 
4M) 
410 

144» 
0)0000 
0lOO F F 
010040 
0)010/ 
OlOtl) 
0101/4 
0)01)4 
0)0140 
0)01?» 
0)01«) 
0)0140 
0)0/14 
0)014/ 
0)0/41 1/tO 
0)014» |4|4 
4)0140 I4»0 
0)0/44 IT»/ 
0)0)04 14/4 
144/ 
040000 0 
0400/4 
0400)4 
04004? 140 
040041 I 

0 
14 
40 
«I 

I/O 
14/ 
144 
/44 
140 
410 
41/ 
440 
404 

/• 
10/ 

040044 
040041 
040044 
0400F/ 
0400F4 
0400F4 
0*0044 
04004F 
040041 
0*0104 

/1/ 
104 
)// 
144 
140 
41/ 
444 
4)4 
444 
444 

0 
!4 
Fi 

no 
14/ 
14) 
Z H 
)|4 
)44 
444 
4») 
444 
404 
4/» 
4)0 
4/4 
4/» 
414 

0 
»? 
Ill 
10? 
/14 
/?• 
»44 
4 )C 
444 
40» 
44/ 
404 
41? 
444 
F »4 

0 
/4 
F* 

» 1» 
144 
/40 
/4* 
)/» 
I ?4 
*1* 
*4/ 
410 
440 
* F * 

0 
14 
4* 
*4 

11/ 
11* 
1F/ 
/1/ 
/1/ 
»40 
*1» 
4»/ 

0 
I« 

114 
//4 
/FO 
)4i 
• F» 

11"» 41*»IN 
04011* 1)40 
040»// |4»0 
0401/4 »44» 
040111 »4»/ 
040114 ZI*« 
»441 
011000 
0 110 11 
0 1101F 
01104/ 
01104 F 
011040 
01104F 
0)1040 
0)1044 
0)104* 
0110 Fl 
01)0*0 
01)0*4 
0)1044 
0)1114 1440 
0111/4 »4*1 
01111/ /01/ 
»444 
041400 
04141» 
041414 
441414 
0414/0 
0414// 
0414/4 
041410 
0414)4 
0414)4 
04144/ 
041444 
041444 »04/ 
04144F 1/1/ 
041440 14/* 
1414 
04)00/ 
0410/4 
0410/* 
04)0)1 
04)0)4 
04101F 
04)044 
04104F |444 
»44? 
10144/ 
101441 
101400 
101400 
101FOO 
101*00 
10//0Ö 
104400 
I/4 FOO 
! 4/40/ 
0*1000 
11/100 
»41FOO 
0t/*04 
1/4440 1014 
I4/F44 nu 
104*00 II)/ 
/044*4 I140 
0)4411 14/0 
101440 1440 
/14400 »4** 
0F4100 144/ 
0F4IÍO 144* 
0F4/00 1**1 
O F4440 1*14 
144* 
040000 
040044 /4* 
0400** )U 
0400Fê )?/ 
04010* *9* 
040/00 421 
040100 **♦ 
040400 *10 
040*00 4)0 
040FOO 10?» 
040*00 l/U 
040104 I/** 
040400 II U 
04/10) 11*0 
100400 11/* 
1**4 
10)400 
I014U )«0 
1CU44 )«* 
101141 4»/ 
»0)1* F 44* 
10I1F4 4 F* 
10)1* F 44* 
101FO0 *4* 
101*00 *U 
10)400 41* 

Sf*l 
F 44 
F44 
Fl* 
FU 
F40 

f|«f StKâtN M** Tl"» M*â|N SVR» 

0 
1F 
F) 

IM 
110 
I • F 
/)* 
/FO 
m 
ni 
II F 
4* F 
144 
*14 
4*1 
4*1 
*40 

0 
F/ 

»/F 
I*/ 
/»1 
/•) 
141 
4/4 
100 
1 Fl 
411 
MO 
*0* 
• 10 
F* F 

0 
/1 

14/ 
/4* 
411 
4)1 

100) 
10*/ 

0 
4/ 
4* 
l/l 
140 
1*4 
140 
/40 
110 
440 
4*0 
1*0 
F FO 
4*/ 

4F 
4F 
4? 
4? 
4? 
4? 
4F 
4F 
4F 
4F 
4F 
4F 
4F 
4? 
4F 
4F 
4F 
4F 
4F 

/2? 
//F 
//? 
II? 
/1? 
2/F 
//F 
//F 
//F 
//F 

/4/ 
/4/ 
/4/ 
/4/ 
/4/ 
/4/ 
/4/ 
/4/ 
/4/ 

104000 
104/0., 
10* 100 
101))4 1**1 
101100 161* 

1/1*00 I*** 
»100 
Il1000 

/1 
/» 
)• 
ft! 
F* 

1100 
l/OC» 
1*00 
1*00 
1100 
1100 
1400 
*111 
*100 
*100 
**00 
1100 
1100 

iloooo 
1000 
1000 
* F| 1 

*r 
1*0000 

*»n 
110000 

*410 
1*140* 
I M »00 
1*1000 
14)000 
//0400 

or»! 
0*11 
0411 
tou 
1/14 
1*00 
140? 

140/ 
10)000 

)) 
** 
*0 

1110 
1/00 
1)00 
*000 
**00 

»10100 
1*00 

1)1100 
111400 

11*0 /1/ 
11*0 /1/ 
!"** /1/ 

0 
0 

*0 
1*00 

/0 

rro *0/ 
*1* *9) 

»1*1 1VMIN SUS 
OF/tOO *)• 4F 

I 
/ 
/ 
) 
* 
1 
• 

1/ 
» I 
»1 
IF 
/0 
/0 
Z* 
/* 
II 
»0 
1/ 
)! 
)4 
!» 
1 » 
!* 
10 
II 
4 É 
61 
Fl 
T* 
** 
40 

10) 
11* 
I*/ 
m 
144 
1*1 
Ift* 
IM 

ü 
»! 
•* 
•* 
** 
M! 
»! 
** 
** 
•* 
»* 
•* 
•* 
*! 
** 
»* 
** 
•* 

*! 
•* 
•* 

•* 
** 
•* 
•* 
•* 
** 

** 
I* 

0 0 
1*0 I*/ 
1*0 1*7 
140 1*/ 
/4* I*/ 
no ï*; 
11/ I*/ 
14* 1*1 
•10 I*/ 
440 1*1 

11*0 I*/ 
/1*0 I*/ 

0 
1* 
4/ 
40 

M< 

1400 I*/ 
1*1)14 *)/0 I*/ 

11*4 */*0 0 
)/|) *1)0 

|MF*0 *1/0 
140) 
I) 1400 

40 
1*0* 

10 
1 FOO 

10 
1*00 

10 
1400 

40 
/000 

40 
/100 

40 
}/00 

40 
/)00 

40 
/*00 

)f 
U 

140* 
II) 000 

F» 
1100 

40 
)Z00 

/* 
40 
FO 
40 

noo 
/0 
*1 

0 
0 

0 
/1 
*» 
»0 

114 
110 110 
IF* 140 
14* //• 
/1/ /*? 
/40 »0/ 
/4/ »M 
»/• »F? 
»?* 40? 
4// 4)0 
404 440 
440 400 
44* *0* 
F*0 40» 
•00 40* 

10)/ 40» 
1/1* 40? 

0 
4 

»» 

0 
14 
0/ 

/44 OO 
»•/ 104 
*** /4? 
*F* »II 
40/ 40? 
440 41» 
14* 4)? 
*00 4FF 
**/ 4/0 
*4* 4*1 

** 
*0 
• * 

1101 
111100 

»1 
*0 
*1 
1/ 
*0 
** 
M 
*0 
•* 
41 

1*00 
0* 
?* 
»I 
U 
14 

not 
»0*103 

11 
1* 
*0 
*» 
** 
*• 
FO 
?/ 
Fl 
F* 
*0 
• » 
•1 
• • 
4» 
0) 
0* 

41* *1* 
4| 110* ** F 
m i/ro **/ 

1)4* *1) 
1112 *)» 
1*1/ */t 

0 0 
** 6? 
*8 110 
Fl 110 

11/ /2* 
I*/ 10* 
14* 1*1 
/1? **» 
/»* ÜO 
11/ *1/ 
US **1 
*/* FF) 
m **i 
4** 4*4 

11*0 4*0 
I/** 4/fc 
114* **1 

109001 
1/1*00 
I I 
0?/*0i 
l//Or 
1*000) 
?o»ooo 
I0*000 
10*100 
lito 
101000 

*0 
*1 

3 
/• 
** 

0 
14 
• F 

4» IU 
»1* »4* 
11* /10 
1*0 100 
/0« 11) 
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0100 1166 

30 1342 
50 1444 

0200 1662 
50 1836 

0300 1984 
43 2140 

0400 2264 
0500 2494 
0600 2688 
0710 2888 
0800 3014 
0900 3182 
1000 3312 
1500 3902 

1989 
020000 

14 
50 

0 
642 
866 

74 1128 
0129 1464 
0300 2140 
0500 2676 
C724 3130 
0940 3452 
1015 3534 
1102 3644 
1400 3986 
2200 4792 
3041 5808 

1990 
040000 

50 
0100 

50 
0200 
0250 
0300 
0400 
0500 
0600 

356 

0 
4 

22 
38 
88 

160 
240 
536 
946 

1436 
0700 2000 
0800 2650 

1991 
040000 

0100 
0200 
0300 

0 
104 
414 
764 

0400 1314 
0500 1778 
0600 2304 
0700 2880 
0800 34)0 
0900 40)0 
1000 4652 
1100 4286 
1200 5916 

1992 
120000 

52 
9? 

01)4 
02)0 
0)00 
0400 

0 
6 

40 
90 

246 
366 
962 

1976 
If0000 

04 
0 

16 

0 
20 
49 

19) 
368 
446 
444 
6*0 
730 
761 
76? 
7)1 
441 

0 
49 

0500 1442 
0600 1984 

34 2400 
199) 
120000 

?• 
010) 

30 
55 

0 
54 

21» 
496 
904 

72 12)2 
91 1624 

024? 20)4 
64 3)24 
II )?42 
90 4000 

1994 
I20000 0 

0 
26 
69 

107 
1)? 
166 
197 
285 
357 
39? 
41) 
440 

0 
94 

19» 
287 
362 
419 
451 
474 
406 
5)1 
550 
5)? 
5)3 

0 
17 
?» 

II? 
2)6 
309 
39) 
449 
474 
464 

0 
28 

1)0 
2)2 
31» 
360 
39? 
45? 
46? 
464 
460 

T|Nf STRAIN STRS 
lf 2 3) 
fO 16 72 
33 42 152 
46 100 237 
60 194 325 
71 314 397 
40 526 46? 

Olli 826 446 
3? 1282 620 
64 1846 665 
80 2276 67) 
91 2596 661 

1995 
120000 0 0 

71 12 6 
0162 ?4 77 
0264 196 156 
012« 308 200 
0419 454 240 

90 802 255 
0571 1I7C. 25) 

1996 
010000 0 0 

0100 70 22 
0261 464 79 
0405 784 149 
0720 1982 204 

41 2146 201 
1997 
120000 0 0 

60 40 35 
0120 16? 80 
020? 260 147 
0)15 478 215 
0405 774 24) 

50 970 24) 
0540 1444 233 

1998 
120000 0 0 

35 4? 17 
0120 202 1)? 

80 396 210 
0211 510 24? 

46 674 276 
89 976 28? 

0)11 1166 28) 
1999 
120000 0 0 

5) 48 25 
Oll? 194 10) 
0200 476 204 

76 **)6 ?46 
0)11 12)0 242 

2000 
120000 0 0 

40 36 66 
69 84 110 

0118 192 185 
5) 314 240 

0216 648 276 
55 966 270 

2014 
120000 0 0 

21 10 19 
34 38 75 
50 88 157 
62 146 2)1 
77 2)8 308 
9) 376 39? 

0111 586 471 
)) 940 522 
40 1144 422 
49 I "«06 506 

2015 
120000 0 0 

20 22 U 
3» ?» 95 
55 15« 1»? 
70 262 275 
95 )I8 396 

0129 996 469 
35 1222 46? 
39 1)40 46» 

2016 
120000 0 0 

3) 16 40 
38 22 ?2 
51 66 149 
60 110 20) 
66 136 212 
7) 186 2?) 
81 252 11? 
98 614 397 

0108 722 6)3 
24 796 469 
30 948 672 
36 1140 459 

2017 
120000 0 0 

08 20 37 
II ?2 

T IN| STRAIN SIRS 
15 19? II) 
18 ?«0 151 
24 432 2)1 
30 46? 31) 
34 640 392 
39 74? 500 
44 894 54) 
49 1044 617 
St 1444 69) 
49 1658 68% 
61 188? 66? 

2018 
12000? 0 0 

09 14 1? 
14 60 90 
18 1)4 149 
24 264 228 
30 64? 31) 
38 7)8 394 
44 1436 4|? 
49 1624 19) 

2019 
120000 0 0 

20 50 15 
25 124 8) 
10 216 150 
35 312 229 
40 400 31) 
45 486 394 
40 586 467 
44 7)0 444 
60 984 614 
66 1390 6)7 
70 1666 626 
7? 2006 598 

2020 
120040 0 0 

46 24 34 
58 84 111 
60 144 204 
61 2)6 314 
64 356 42) 
65 456 516 
68 614 605 
70 804 7fc2 
71 1082 725 
73 1474 725 
75 20)0 675 

2021 
120000 0 0 

18 6 44 
20 40 I4| 
2) 106 292 
24 152 382 
26 218 469 
26 340 56) 
30 464 654 
32 710 724 
35 1094 754 
36 1506 74? 
39 2012 714 

2022 
120000 0 0 

0) 26 4) 
0? 76 160 
08 112 *52 
10 164 344 
12 246 474 
|4 344 564 

202) 
120000 0 0 

31 110 204 
4? 146 204 

0124 244 204 
0200 324 204 

50 366 204 
0302 414 204 

40 456 204 
0400 492 204 
0500 616 204 
0600 664 204 
1614 828 204 

4) 1256 204 
60 1660 204 

2024 
120000 0 0 

30 294 204 
40 320 204 

0155 558 204 
0200 630 204 

50 668 204 
0300 694 204 
0600 9)0 204 
0800 12)2 204 
0900 1604 204 

50 2042 204 
1000 2616 204 

2025 
120000 0 0 

?) 20 06 
0192 682 39 

jillfgpill 

A 67 

UNI STRAIN STRS 
0)00 12C8 36 

40 I 398 16 
2026 
120000 0 0 

29 8 6 
51 38 12 
76 84 19 

0120 208 36 
74 448 60 

0200 4?2 »9 
202? 
120000 0 0 

39 46 ? 
60 118 2? 
80 196 34 

0119 390 50 
47 658 41 
14 796 41 

2028 
120000 0 0 

3? 16 10 
60 68 30 
78 126 44 

010) 224 62 
68 666 73 
81 760 ?? 

2029 
120000 0 0 

0/0 4 
10 14 16 
12 46 41 
26 140 ?? 
34 242 90 
45 386 108 
61 700 121 
70 872 131 
8) 1226 1)0 
91 1446 126 

20)0 
120000 0 0 

26 22 9 
34 82 28 
42 184 52 
51 270 7? 
61 382 100 
74 618 126 
86 866 1)4 

0100 1176 D) 
15 1548 1)4 
46 2260 1)0 

20)1 
120000 0 0 

04 4 • 
0? 0 3? 
09 12 54 
II 20 8) 
14 74 10) 
17 1)2 129 
20 220 149 
2) 266 174 
2? 556 198 
31 802 210 
34 1006 210 
38 1)22 207 
40 1504 20) 

20)2 
120000 0 0 

05 0 1) 
07 18 4) 
10 42 71 
I? 88 106 
15 160 148 
18 240 166 
21 414 194 
24 596 198 
26 752 196 
39 966 

20)3 
120000 0 0 

04 16 60 
0? 66 100 
06 92 l?) 
10 180 26) 
11 320 29) 
12 542 120 
14 864 )22 
15 1222 31? 
18 1774 304 

2034 
1200CO 0 0 

05 16 26 
0? 72 94 
08 146 150 
14 646 309 
16 12)8 307 
19 1678 293 

2035 
000000 0 0 

50 200 39 
0100 310 39 
0200 440 39 
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A 68 

f|Nt SI*ÄIN SIPS 
0*00 VIO 
0400 f04 *9 
1000 IMO *9 
If00 ?¿|0 »9 
*000 isoo »9 
4400 4 r04 »9 
oOOO ò??0 *9 

01 *000 «*-»0 19 
0/4000 9?40 »9 
;o *6 
1/0000 o o 

M I \ 
19 6 I? 
IF 40 44 
40 I4f> 1?! 
4| /40 144 
44 4?« //4 
4 f H10 ?4! 
49 1094 ?44 

0140 119» /1? 
/0*7 
WOOOO 0 0 

04 ?0 14 
0» *0 41 
10 110 ll? 
1/ /?» 140 
14 416 /0» 
19 71« /49 
/1 ***V /74 
/4 1I?« /76 
/6 171« /61 

/044 
070004 0 0 

77 |4 II 
0114 10 14 
0/14 11/ 10/ 
01/0 /0/ /0* 

66 /40 /14 
0411 /«/ /77 

44 11« 116 
0419 19« 19 7 

7» 4/0 414 
06/4 444 469 
070« 440 447 
0100 6/4 6/1 

91 7/2 691 
1004 91« 770 

8F 1100 «11 
117« 11«0 «24 
1/00 144/ 8/1 

/046 
080000 0 0 

46 10 11 
0110 96 116 

61 74 191 
0/90 116 /11 
0141 /14 117 
04?« /9« 197 
06/6 446 449 
0761 »16 6/1 
094/ 1114 671 
101« 1464 669 

/04 7 
080000 0 0 

0114 4» «1 
0114 |«7 280 
0410 112 467 
0677 448 621 
0869 67« 778 
0964 «17 «18 
1100 1086 924 
127« 1166 970 

79 1404 980 
84 1410 974 

7048 
1/0000 0 0 

/8 48 17 
49 46 141 
64 170 279 

0102 186 941 
17 764 817 
6« 162 1046 
91 468 1224 

0221 616 1441 
11 744 1901 
40 870 1971 
44 1014 1916 
49 1170 1487 

2049 
1/0000 0 0 

19 1/ 19 
29 116 92 
49 17« 141 
70 4/4 /77 
06 490 197 

0109 484 949 
II 680 691 

0/41 770 841 
72 874 986 
94 994 1117 

01/0 l/IO 1/77 

TIMf STMI4 SÏBS 
14 1400 1 )1 <• 
1« ISOO 1 II I 
41 16*16 1/8 1 

/040 
1/0000 0 0 

I« 14 17 
10 16 78 
44 74 166 
64 1/6 1/1 
»4 16/ 474 

0101 196 619 
// /1« 77/ 
4/ /8« 9/7 
60 *4/ 1069 
«0 440 1/09 

0/0/ 60« 1140 
11 76/ 117/ 
14 «6/ 1161 

/041 
100000 0 0 

11 /4 49 
11 7/ 146 
16 118 )01 
/0 180 419 
// /1« 717 
/4 /70 «14 
/7 1/0 998 
10 180 t/IO 
1/ 446 1119 
14 4/C 1489 
18 666 1681 
40 «64 1810 
4/ 1144 1906 
44 167« 1941 

/04/ 
100000 0 0 

09 « 40 
1/ 44 198 
14 74 140 
1« 11/ 414 
/1 146 770 
/4 186 917 
/4 212 1043 
2» /40 1196 
10 /66 1 110 
11 100 1484 
14 118 162/ 
14 17/ 1768 
18 4/0 1901 
40 470 /061 
41 410 /189 
44 610 /1/4 
46 798 /191 
4« 10// /907 

/041 
100000 0 0 

II 10 9 
1« 10 6/ 
/0 10 180 
/1 100 117 
/6 110 404 
10 //0 70« 
14 100 1061 
40 404 14/6 
42 16« 1614 
46 480 1840 
49 710 /010 
40 944 2/08 
44 1700 2216 

2060 
080000 0 0 

70 10 9 
0111 100 1/ 
014?, 2/0 /16 
0914 /76 411 
06/8 1/6 419 
0769 400 691 
0841 470 77/ 
0901 790 821 

t| 800 017 
2061 
080000 0 0 

20 8 20 
69 24 71 

0400 172 449 
0721 194 770 
0849 600 «29 
0961 746 821 

2062 
080000 0 0 

10 20 8 
48 12 49 
«2 40 71 

0102 142 117 
0419 224 467 
0641 424 674 
0047 910 744 
0861 1006 717 

2061 
070000 0 0 

8« 26 1* 

T|»f STPAIN SIRS 
0106 «6 I ! 4 

»10 MO 
74 /64 ••»l 

0/0*1 *6« 7 7/ 
I« 466 VI8 
4/ *>94 1044 
80 8/6 1/04 

010*) 1/1/ 1/81 
1/ 1418 1/69 

/064 
070000 0 0 

89 18 7/ 
01/0 160 /18 

M /86 406 
68 170 94* 

0/0/ 44/ 77/ 
/6 680 9/0 
51 «40 106/ 
7 8 1068 1/04 

0110 1464 114* 
*0 179/ 1*9 7 
*6 194/ |*98 

/064 
070000 0 0 

1/ 16 47 
/6 40 1*1 
4/ 78 /*6 
41 100 111 
77 14» 484 
94 190 61/ 

0U4 /1/ 770 
1* /90 901 
44 170 1061 
74 47/ 1/04 
94 60/ 115* 

0/IB 784 1494 
44 1080 16)7 
76 16/B 1716 

/066 
0 70000 0 0 

11 8 17 
14 *8 110 
17 1/2 /7/ 
19 142 171 
41 202 619 
44 212 766 
46 280 964 
40 120 1126 
41 172 1411 
44 420 1499 
49 480 1841 
61 490 204« 
61 614 /19/ 

/06 7 
060000 0 0 

11 /6 29 
14 I/O 116 
16 2/0 /64 
/0 11/ 4/0 
/1 414 616 
/7 40/ 777 
10 460 980 
)1 6*0 1//4 
16 704 1401 
40 760 1722 
44 846 2041 
47 914 2204 
49 1002 2186 

2074 
080000 0 0 

61 /2 1/ 
0114 90 72 
0364 1002 10« 
0410 1220 10/ 

/076 
080000 0 0 

14 0 1 
40 18 /0 
74 4/ 47 

0110 9« 74 
0214 170 126 
0)08 712 111 

2077 
100000 O O 

10 10 24 
20 18 69 
28 74 109 
16 122 144 
44 182 190 
46 276 241 
68 400 289 
80 472 121 
94 704 141 

0107 1160 114 
2078 
100000 O O 

1/ 10 14 
4/ 20 70 
40 16 108 
47 68 144 
72 1*5 /16 

T|*f STIUIS SÎRS 
80 
81 

0100 
nf» 

?/4 /75 
*41* 117 
5/4 
64 8 
906 

*80 
54/ 

19 
/079 
100000 

07 
10 
II 
15 
18 
/1 
/5 
/7 
10 
1/ /150 

/080 
100000 

05 
06 

n» 
10 
1/ 
15 
16 
18 
/0 
// 
/5 
/7 

/087 
100000 

/0 
34 
5/ 
75 

0100 
10 
19 
40 

*11 
*14 
1/7 

O 
41 

1/5 

O 
/6 
6/ 

116 //6 
//4 175 

5/5 
70) 

78b 8/9 
1078 901 
1468 9/6 

«86 

O O 
6 44 
8 10b 

50 197 
9 

15í 
416 

/99 
471 
509 

/«? 611 
146 704 
470 808 
616 «90 
»16 944 

119/ 981 

O O 
14M /2 7 

/5/ //7 
44/ //7 
7/6 /2 7 

1058 /27 
1/16 2/7 
1158 /27 
1704 //? 

59 1964 227 
0200 265/ 2/7 

1198 //7 
1690 //7 

11 
61 

0100 440/ /27 
41 4118 2/7 

0400 4998 /27 
10 6422 227 
69 6914 227 

0500 7114 227 
10 7960 22? 
65 8)76 22? 

0600 8774 22? 
11 9172 /2? 

2088 
100000 

19 
60 
80 

0100 
0458 

O 
100 
144 
180 
/22 
776 

126/ 2102 
177« 1570 
244/ 4796 
1100 58T0 

O 
94 
94 
94 
94 
94 
94 
94 
94 
94 
94 
94 

O 
O 

112 

O 
11 
50 

746 287 
«10 II? 

154 
152 
159 

1128/4 6956 
121500 7272 
2090 
020000 

41 
010/ 
0410 

4« 
0510 1000 

6? 1194 
78 1246 

2091 
020000 

41 
029) 
0422 

81 
0411 
0619 1126 111 

2092 
020000 

40 
0108 
0191 

O 
56 

410 204 
784 104 
976 110 

109« 114 

O 
5 

146 

O 
? 

19 

0570 1246 
92 1106 

716 219 
141 

2091 
020005 

05 
19 
76 

O 
O 

50 
250 

O 
O 

11 
1? 

0100 1240 26? 
50 

2094 
0/0000 

1440 117 

TIME STRAIN STAS 
/9 14 // 
67 106 7ft 

01RS 500 /86 
Hlf' *67 

S, I ; Mi *56 
/O"'5 
0/0005 O O 

50 60 *5 
74 104 77 

01/0 /00 167 
6» /06 Zl) 

0//I 540 116 
0105 1040 *8 7 

16 1150 *86 
/096 
1/0000 O O 

01 8 II 
1/ /0 111 
// 108 16) 
16 /60 /1* 
50 116 119 
65 41/ 199 
81 560 4 70 
95 77/ 409 

010/ 956 511 
09 11)6 507 

/09 7 
1/0000 O O 

14 1/ /1 
10 6« «7 
44 114 14« 
57 /10 /10 
71 /90 117 
83 176 19’ 
9R 406 46 

0119 81« 511 
/4 940 61( 
19 1108 514 

/098 
1/0000 O O 

/0 16 Z* 
11 50 74 
41 90 111 
50 11« 160 
57 170 195 
65 /// Z*t 
78 290 115 
91 180 198 

0108 506 477 
21 674 546 
41 1014 574 
58 »266 541 

2099 
1/0000 O O 

06 6 11 
14 »/ 149 
18 122 /27 
?2 178 )14 
/6 /04 191 
10 256 464 
14 !?6 540 
18 4/4 616 
41 618 694 
48 864 71/ 
41 1/14 741 

2100 
010000 o o 

01 22 41 
O? 62 99 
I? 112 I«« 
15 174 211 
20 244 *19 
/4 114 19? 
2« 194 46? 
31 472 54* 
18 614 61«» 
46 1076 68? 
48 1286 677 
51 1618 644 

2101 
010000 O O 

05 O 4? 
10 44 146 
16 90 270 
20 166 151 
26 /06 46? 
10 324 549 
36 440 621 
41 59? 665 
45 116» 611 

2102 
120000 O O 

10 ? 
11 60 n 
15 118 185 
19 184 308 
23 /90 467 
21 4)8 617 
1) 774 77/ 
35 1084 781 
1? 1564 719 

T1*1 STRAIN STRS 
/103 
000000 O O 

0100 //00 )/ 
000/00 /4/0 */ 
000700 /710 */ 
000900 /760 )/ 
0Ü/500 1050 */ 
014500 IS40 )/ 
094000 I960 
/00000 4/50 *Z 
/IJOÜO 46H0 J 
/104 
OOOOOC o o 
000 too 1160 3/ 
000600 1780 1/ 
000800 1810 1/ 
00/400 /100 1/ 
014400 /6/0 ^¿ 
0»4Ü0:3 »080 1. 
/00000 *178 3/ 
/ 70000 1650 *< 
/105 
000000 o o 
000100 1540 3/ 
000100 1750 1/ 
001900 //9/ 32 
021900 3070 3/ 
093600 1580 1/ 
195400 1906 )/ 
/65400 41/4 12 
2107 
120000 O 

10 11/ m 
50 148 

O too 176 
0100 //6 
0400 /48 
0900 114 

011500 818 
014501 716 
0114» 1/14 
085825 1696 
071160 2216 
071/00 2104 

1)00 /14« 
/116 
090000 O O 

11 / ?2 
14 4« 190 
16 »8 344 
19 140 473 
20 /20 6/2 
/4 16/ 761 
/6 ?94 810 
/8 1178 716 
10 /44? 481 

/117 
090050 O O 

60 46 151 
61 16ft /52 
61 1)0 167 
65 190 480 
66 274 599 
6» 376 700 
70 554 798 
72 978 804 
74 1986 570 

2118 
100000 o o 

00 12 51 
00 46 146 
00 120 /51 
00 19« 369 
00 30« 48? 
00 450 61) 
00 608 71) 
00 85/ 786 
00 1208 802 

2119 
120000 O O 

07 3« 106 
11 126 250 
15 /3« 414 
19 344 546 
2/ 4P2 658 
21 712 772 
30 108« «02 
31 1662 722 

21/0 
120000 O O 

U 46 
14 116 176 
17 196 /6' 
20 298 302 
29 732 61? 
31 11/0 703 
16 1596 69} 

/1/1 
1/0000 o o 

3) O 09 
40 O 2(J 
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T|Mf STRAIN SIRS 
0100 10 A9 

SI 4 <* f 9 
OUI «»IH 1ST 
0400 T9H 19? 
nsoo fc?o 
0AS9 84? ??4 

RI 944 ??1 
? 1 ?? 

i/onoo o o 
SS I? 14 
40 I ?R 90 

01S6 144 101 
0?14 ?S4 ISS 
OISO 4 TR ? IR 
0400 AIR ?IS 

SI TRO ?40 
S9 R06 ?I9 

?l?î 
l?0000 0 0 

?? IA OR 
4S 16 ?0 

0? IR IRO t?0 
90 ATA 149 

0140 SRR I Tl 
0400 T4A ?00 

SI ‘»OA ?09 
OSOO lu 16 ?lt 

10 II »4 ?04 
? 1 ?A 

l?0000 0 0 
IT I? IS 
?f ?0 I? 

0?14 T04 ?A6 
Al 9?B ?A0 

?1?S 
|?0000 0 0 

10 0 9 
IR ?A S 
R4 110 TI 

0110 ?A? 1?A 
0?00 S14 I9S 

A4 0T? ?10 
RR I0S4 ?)| 
94 1100 ??R 

2126 
120000 0 0 

14 6 21 
SO S2 RI 

0100 IR2 141 
50 440 IAT 
RO ARO 164 

212? 
120000 0 0 

10 IS 24 
20 SA TO 
29 106 HT 
4S 200 198 
51 2T4 241 
AR 412 HT 
RO SRR ISS 
92 R12 I6S 
96 914 161 

212R 
120000 0 0 

11 14 21 
18 60 109 
49 104 182 
A4 120 211 
Tl I4R 241 
90 IS2 116 

0102 1A2 ÎAO 
IR SAA 19S 
2? T52 401 
12 1086 19T 

2129 
120000 0 0 

40 214 1? 
AS 606 ?4 
69 T86 111 
81 962 1ST 

0104 1228 211 
1T 1616 HT 
82 1946 186 
6T 2262 161 
T2 2190 188 

2110 
120000 0 0 

OS 6 19 
10 88 
IT 16 ITS 
24 1 TO 280 
10 IRA 1TR 
18 6T0 46? 
4? 1142 824 
81 14*0 814 

2111 
120000 0 0 

01 4 10 
OT 16 66 
12 110 ISO 
IR 212 286 

T|*t STRAIN SIRS 
21 ?AA 118 
? T 1A4 194 
11 S2R 4AT 
40 R14 S4Î 
SO I4TR S T T 
S? I TS6 S61 
SA 20 f? SSI 

21 1? 
120000 0 0 

OR 4 1S 
Il 26 101 
IR TA 22 T 
22 114 HT 
11 194 46 T 
IR A92 SOO 
4| 910 49S 
48 12S2 491 

2111 
120000 0 0 

00 22 19 
00 104 140 
00 1 TO 229 
00 222 114 
00 ? TR 441 
00 410 896 
00 ??6 TSO 
00 11T4 184 
00 2006 64? 

2114 
I20000 0 0 

OT 0 0 
OR 16 99 
10 96 228 
I? IAO 141 
18 242 4S9 
1T 166 862 
19 618 646 
21 1062 610 

2118 
120000 0 0 

01 12 82 
06 82 189 
OR 104 2T4 
10 196 402 
11 422 821 
IS T90 822 
1? 1286 811 

2116 
120000 0 0 

06 2 21 
08 14 94 
10 R6 110 
12 118 2T1 
18 1 TO 184 
18 246 4 TO 
20 164 88? 
21 660 610 

21 IT 
120000 O O 

01 20 IT 
OT 44 148 
11 126 114 
18 186 412 
19 416 840 
21 894 611 
2T 1494 61? 

2118 
120000 O O 

00 4 20 
00 44 91 
00 116 188 
00 184 281 
00 264 161 
00 368 491 
00 8T2 616 
00 920 669 
00 1116 T08 
00 1876 6T4 

214? 
060000 o o 

24 6 24 
62 4} 12 

0102 RA 110 
44 188 148 
80 218 1ST 

0210 400 191 
6T 864 160 

2148 
120000 O O 

42 lü 8 
60 62 II 

0268 626 128 
0104 T28 141 

86 940 II? 
72 998 111 

2149 
120000 O O 

19 42 14 
61 76 10 

0110 182 70 
47 206 97 

TIMf strain SIRS 
86 104 127 

0240 4?fl 181 
mir tir ia? 

10 ROO IAl 
2180 
120000 O O 

IR H 10 
a r r? si 
61 114 TT 
90 220 I1T 

oi?r 194 iso 
T9 T40 17! 
91 RAO 168 

2181 
060000 O O 

28 IA 22 
S4 9A ST 
92 214 112 

0121 296 ISO 
SI 196 191 

0200 646 216 
26 810 2)8 
IR 916 216 

2182 
060000 O O 

22 O 12 
6R 96 84 
96 200 I14 

OUI 2A0 ISO 
SO ARO I76 
70 A4* I76 
TT A9R 171 

21SÎ 
OAOOOO O O 

10 12 10 
1? 4« TA 
2? 104 127 
12 144 149 
S? 182 212 
TO T46 261 
94 1144 281 

2184 
060000 O O 

17 60 17 
24 86 60 
40 220 116 
81 106 181 
68 486 192 
80 664 216 

0100 1082 286 
OT 1216 282 

2188 
060000 o o 

08 10 9 
17 24 49 
10 96 109 
19 142 187 
81 248 210 
60 116 2 TO 
78 820 116 
80 612 128 
91 910 119 

2186 
060000 O O 

00 10 11 
00 14 79 
00 86 111 
00 94 168 
00 224 227 
00 272 274 
00 142 117 
00 410 181 
00 876 197 
00 T94 42) 
00 984 426 
00 1148 424 
00 1404 417 

218? 
OCOOOC o o 

OT O I 
10 66 60 
20 1)4 16? 
27 610 227 
18 1062 )I7 
4) 1)96 1)4 
47 1716 12) 

2186 
060000 O O 

10 6 12 
1) 20 80 
18 84 1)0 
19 62 194 
21 116 226 
26 204 108 
18 82« 198 
)? 716 197 
19 698 189 

2189 
080000 O O 

11 4 17 
1) 14 i20 

TIMf STRAIN STRS 
15 TR 284 
IR 146 1)1 
20 262 447 
21 4AA 827 
?» RIO 819 

2160 
080000 O O 

14 S? 102 
IT 144 288 
19 ??R 181 
21 142 416 
21 870 816 
?S 104? 481 

2161 
OROOOO 0 0 

10 1C 81 
12 84 188 
14 II? 296 
16 20? 400 
18 120 476 
20 A04 824 
22 11 TO SOS 

216? 
OROOOO 0 0 

04 44 IT 
07 |48 126 
10 2S6 1R 7 
12 400 264 
15 864 IS) 
1H 710 4)1 
20 9R0 4R9 
21 1196 477 

2161 
OROOOO 0 0 

OS 14 16 
OT SO 91 
10 118 172 
11 200 22R 
14 102 119 
16 400 190 
20 TAO ASA 
21 10S0 419 

2164 
OROOOO 0 0 

09 14 SI 
11 248 200 
15 ISA 249 
18 848 HO 
21 TRO 1T0 
24 1092 19? 
28 1164 )R6 

2168 
OJOO 0 88 

OI 6R0 
O? TS4 
If 16?4 

0147 2268 
1262 1910 
111? 4114 
140? 4290 
1 TIT 48T8 
199? 8180 

2166 
0000 0 88 

01 280 
04 170 
40 872 

0180 890 
1268 980 
1120 976 
1410 1010 
1740 1116 
1998 1170 

2176 
070000 0 0 

0280 24 4 
01)8 1)0 8) 

86 204 102 
0464 )70 187 
08)4 810 197 
0607 760 228 

80 1044 228 
0760 1418 220 

2177 
070000 0 0 

)1 20 4 
6R 70 1) 

0)88 902 126 
0480 1220 18) 
062) 1818 19) 
0T42 2292 207 

80 2)28 204 
2178 
070000 0 0 

88 42 I) 
86 86 )1 

0)28 898 177 
04)) 986 201 

81 1276 187 
0848 I860 180 

21T9 

T|Mf STRAIN SIRS 
120000 0 0 

019) DA 77 
0260 266 109 
0480 796 19S 
0800 980 207 

R? 124? 217 
97 111? 221 

2180 
120000 0 0 

10 IR 29 
AS 48 AO 
SR 70 87 
70 108 II) 
9? 184 IS) 

0120 276 19) 
S 7 498 ?)2 

0200 HI 6 2)9 
10 92? 2)6 

2181 
120000 0 0 

16 A? SO 
S9 120 92 
9) 240 ISO 

01)9 426 21) 
SR SIO ?)) 

0200 fl?R 2S7 
?S 1018 2S7 
»8 1144 ?S) 

2182 
120000 0 0 

SI SR 40 
83 14? RA 

0102 216 126 
4) ISO IA4 

0? H RRA 244 
9? 1190 ?4| 

0100 14S8 24S 
218) 
120000 0 0 

10 16 4| 
5) 86 87 
91 206 1SI 

0122 1)8 190 
70 AON 210 

020S RRA 2)7 
1R 994 218 

2184 
120000 0 0 

10 0 1 
10 10 4) 
19 6? 71 
80 186 111 
89 200 149 
AR 2RA |9? 
77 166 2)1 
96 8A6 120 

0109 726 164 
10 1140 186 
4? 1706 16) 

21R8 
120000 0 0 

20 62 87 
?N 114 126 
41 222 IRS 
82 144 241 
71 616 )17 
91 1014 148 
96 1142 142 

2186 
120000 0 0 

OS 10 2) 
10 22 71 
|A 120 1)4 
21 2S6 192 
)4 666 )27 
40 96? 1R4 
44 ¡222 189 
47 1810 174 

2187 
120000 0 0 

08 6 20 
09 9) 
16 4? 148 
2) 224 2)0 
11 800 111 
17 806 170 
48 1284 194 
89 1642 178 

2186 
120000 0 0 

09 14 10 
I 1 86 7? 
20 184 16) 
23 262 224 
29 190 114 
18 898 194 
41 916 4)1 
46 146? 4?) 
49 16)8 19) 

2189 
120000 0 0 

TIM» STRAIN SIRS 
OS 4 2b 
or )4 in 
OH AA 204 
10 11? 296 
11 I A4 IRS 
12 24? 4AS 
14 »86 Sib 
15 AAA S T9 
IT I0S0 SOH 

2190 
120000 0 0 

06 ? lb 
OH 1? SS 
10 HA 2AH 
11 IS? IT? 
IS »90 S»0 
IT 724 SAÜ 
11 DOB 468 

2191 
120000 0 U 

04 14 18 
OT AA 87 
ON 1AR 148 
10 298 211 
11 418 277 
1? SSP »4» 
14 7|* 406 
17 102' 468 

219? 
120002 0 0 

II 18 60 
11 70 140 
15 II? 227 
17 164 107 
20 246 494 
21 170 472 
?S SAO S?U 
27 868 SIR 
29 DOS 4|7 

219) 
120000 0 0 

OS 0 0 
08 20 28 
10 100 8 T 
12 178 IS? 
14 244 211 
IT HO 122 
19 186 191 
21 SI? 461 
2¾ TSR Sf>6 
27 1104 49? 

2194 
1/0000 0 0 

07 2 1 7 
11 20 17 
18 70 72 
17 ??S IS? 
41 ?94 17? 
48 176 199 
ST SO? 2)6 
69 696 27» 
RS 892 117 

0100 1288 II) 
12 IS44 1/4 

2195 
120000 0 0 

Ob 6 7 
OH 72 71 
II 16? 149 
11 246 2)2 
16 • 1)0 )14 
29 4S0 491 

0I2S 1046 SI) 
28 IS 18 494 

2209 
120000 0 0 
12002? 14 7 
120064 98 17 
120100 170 44 
120167 140 72 
12021 ) 488 R 7 
120)00 820 102 
120)50 1040 '119 
120)61 1088 10) 
2210 
120000 0 0 
120069 SO 44 
120104 104 66 
120180 208 97 
12021? 406 116 
120297 796 129 
120)08 024 1?) 
2211 
120000 0 0 
120075 12? II 
120198 488 78 
120270 672 110 
120)00 THO 117 
120)78 1090 il) 
1204)9 I )56 126 
120448 1404 12? 

r: 



A 70 

I IM| SUMS ST«S 
UM 
I#0000 0 0 
t#00H <10 II 
l#OOMl Ufe ^1 
wni#s ^n#. m 
|#0|<*O 1'^ 
|?0|9# 9U i** 
\/o/*n i#90 in 
i/o< * o no« i«* 
##i i 
I #0000 0 0 
|#OCIf »« 10 
i/ow<. ««« n 
l#0# I in« 11' 
i#o;.s'1» if o« iif 
I#0l#B /#*0 Ilf 
i#nihi #ii'i H' 
##n 
i #0000 o 0 
I #0011 I» 4 
|?OOM l Oh *«1 
I#019 f IO#h I'f 
|#0#h| 1410 14<k 
1#0# 4M l4 M M 144 

##1^ 
I#0000 o o 
|#00fS 114 I# 
l#0 If M #hi 100 
I#0#hf |0M4 l#1 
I#0#9M I 144 I I f 

## I h 
I#0000 
l#0010 
1/001« 
I #0011 
1/0041 
I #006# 
l#00« I 
I #00«9 
I #010# 
##t f 

I #0000 
I #00## 
1/001« 
1#004 f 
1/0049 
l/OOTl 
1/0090 
1/0094 
##1« 
I#0000 
1/001« 
I#00 I f 
1/0040 
I ZOOM 
t #00 #9 
1/0091 
1/0097 
?# I 9 
1/0000 
l/0009 
I #0011 
|#00lh 
1/00/0 
1/00/4 
1/00/9 
1/0011 
1/0011 
1/0040 
1/004# 
1/0047 
///0 
1/0000 
1/001» 
1/0017 
1/0040 
1/0041 
1/004« 
1/0041 
1/0094 

///1 
i/oooo 
1/0006 
I #000« 
1/0011 
1/0014 
1/001» 
1/00/1 
1/00/4 
1/00/« 
1/001/ 
1/0019 
1/004# 
1/004» 
//// 
1/0000 
1/0004 
1/0007 
1/000« 
1/0010 
1/0011 

0 0 
14 I f 
60 4 f 

1«# «4 
4/4 149 
660 /00 

10«« /16 
1/4/ /19 
14 76 . 14 

0 0 
/0 /1 

II« 77 
#00 114 
1/6 146 
4/0 19/ 
960 /06 

114/ #00 

0 0 
10/ /9 
140 «0 
406 I/O 
6«0 144 

10/0 191 
I 1/4 196 
|460 191 

0 0 
14 II 
40 1/ 

/7# 7/ 
446 10« 
496 14| 
»1/ 197 
»4/ /11 

1144 /76 
111« /«4 
1404 /«1 
lf«0 /77 

0 0 
16 »7 
9/ 111 

170 14/ 
/90 191 
494 /14 
»4/ /11 

1106 197 

0 0 
/4 10 
46 16 

1/4 »1 
19« 11/ 
/78 14? 
196 194 
49/ /11 
6«8 /?? 
«84 101 

1164 110 
1600 110 
196« 104 

0 0 
// /? 
?/ 91 

160 160 
m /1? 
470 /41 

S1«Af6 Sf«4 
916 /49 

141« //» 

1|«f 
1/001 1 
170014 
///1 
1/0000 
1/0004 
1/000» 

1 #0009 
1/0010 
t#00t 1 
1/0014 
/##4 
1/0000 
1/0017 
1/0019 
1/00/1 
1/00// 
1/00/6 
1/007« 
///4 
I#0004 
1/0016 
1 #001« 
1 #00/0 

1/00// 
1/00/4 
# ? / 6 
1/0000 
1 #000 f 
i/ooin 
1/0011 
1/0014 
1/001« 
1/00/0 
1700/ 1 
///» 
170000 
1/000« 
170011 
1/0016 
1/00/1 
1/00/4 
/7?« 
l/oooo 
1700/9 
1/0047 
170040 
1/007« 
1/0084 
l/no«« 
1/0091 
1/009T 
///9 

0000 
0100 
0100 
4400 

0//000 
094000 
/40000 
114000 
440000 
490400 
41 1000 
471000 
700000 
//11 
1/0000 
1/00/0 
1/00/4 
1/0011 
1/0041 
1/0047 
1/004/ 
1/0049 
1/0064 
1/0070 
1/0079 
1/0086 
1/0094 
1/010/ 
1/01#/ 
170146 
170176 
170IP« 
##1/ 
1/0000 
1/00/0 
1/0040 
1/004« 
1/0049 
1/007/ 
IZOO«« 
1/0107 
1/011/ 
1/0160 
1/0/14 
1/0/17 
//44 
1/0000 
1/0067 
1/0064 

0 0 
/4 9 
10 109 

166 19« 
/9« /6» 

/77 
/44 

0 0 
16 19 

14/ 101 
100 16 7 
410 /70 

111/ #4f 
141« /14 

0 0 
44 19 
96 10 7 

164 166 
14« /04 
»1/ /14 

0 0 
14 /4 
94 «1 

16« 14/ 
/9/ //9 
610 104 
88« 147 

1446 747 

0 0 
18 14 
HO 70 

470 14« 
1040 l84 
141« 16l 

0 0 
14 70 
86 71 

114 106 
7«/ HI 
40« 717 
714 /41 
960 /41 

14// /11 

0 44 
I/O 44 
100 44 
166 44 
/0« 44 

1164 44 
1/91 44 
1 1/5 54 
16/6 44 
1761 44 
1901 44 
/069 44 
///6 45 

0 0 
10 11 
1/ 16 
44 79 
«6 I/O 

1/0 147 
16/ 190 
196 /17 
/10 /75 
/66 117 
11« 156 
406 195 
400 415 
594 469 
014 565 

1/5« 6/5 
1956 659 
//9/ 66« 

0 0 
16 /0 
9/ I/O 

116 154 
/0« /16 
110 117 
66/ 196 
670 669 

1056 466 
1766 619 
/096 641 
1616 66 7 

0 0 
/6 67 
1? 60 

610 
104/ 

1|«f STNAIH 4f«S 
1/0119 «0 96 
1/0/06 170 111 
1/016« 416 191 
1/0604 670 701 
1/0646 76# 196 
170696 900 191 
##64 
1/0000 o o 
1/0074 1« 17 
|#0#14 #1« 111 
##4674 144 1 17 
J #0# 74 144 1 17 

1 #0 117 480 14« 
1/04## 710 170 
1/0416 I0#0 17/ 
1/04/6 101« 167 
##46 
1/0000 0 0 
1/0169 /4 81 
1/0/41 346 117 
1/010# 46« 140 
1/0191 670 167 
1/0490 916 101 
1/0440 l1/0 106 
I #04 70 ll«6 101 
/#47 
1#0000 0 0 
1/006» 46 19 
1/0191 /1« 61 
1/0/61 1/0 90 
1/0119 446 114 
1/0619 646 140 
1/0403 «0/ 166 
1/0444 91/ l»1 
1/0487 10/0 174 
1/0644 1/16 l»l 
1/066« 1/44 166 
//48 
1/0000 0 0 
1/006/ 70 11 
1/0140 41/ 49 
1/0/0/ 648 111 
1/0/44 »76 10/ 
1/010« 110» /1/ 
1/0166 14 »0 /44 
1/039» |»!Z /44 
//49 
1/0000 
1/0018 
1/006/ 
1/0140 
1/019# 
1/0//4 
//40 
1/0000 
1/0019 
1/007» 
1/0094 
1/01/0 
1/017/ 
1/0/09 
1/0/17 
//41 
1/0000 
1/0040 
1/0064 
l/OOBl 
1/0140 
1/CZ1? 
//4/ 
1/OOOU 
l#0001 
1/001 » 
1/00/9 
1/0016 
1/0041 
1/0050 
//41 
1/0000 
l/OOli 
1/0010 
1/0061 
1/0075 
1/0096 
1/0006 
//44 
1/0000 
1/0009 
1/0018 
1/0010 
1/0019 
1/0049 
1/0060 
1/0071 
1/0081 
1/0008 
//55 
1/0000 
1/0018 
1/00/0 
1/00/I 

0 0 
60 4/ 

1/6 7 7 
45«. 104 
71/ /07 
970 /06 

0 0 
/4 17 

160 109 
/14 111 
114 160 
496 /04 
844 /10 

1084 /07 

0 0 
56 54 

1/6 91 
198 111 
512 169 

1014 171 

0 0 
0 21 

10 /7 
I «6 01 
/74 106 
466 155 
60/ /01 

0 0 
16 11 
66 70 

110 /11 
516 /45 
904 /69 

1244 /54 

0 0 
0 14 

44 46 
106 II? 
19/ 151 
/94 191 
450 ?4l 
700 /40 
904 /44 

1110 /19 

0 0 
16 41 
46 »0 

100 114 

ft»t STRAIN STAS 
1/00/5 14« 144 
1/00#« /1/ 190 
l/OOll 104 /1/ 
1/0014 38/ /70 
1/001« 4 # 4 114 
1/0041 77« 140 
1/0044 97« II» 
//46 
1/0000 0 0 
1/0010 6 0 
1/0016 1» /6 
1/00/0 46 77 
1/00/4 100 145 
1/00/9 l«0 /16 
1/0011 /«6 116 
1/0017 4// 164 
1/0040 600 191 
1/0041 «/6 190 
1/004» l/ZH »4M 
//4 7 
I#0000 0 0 
1/00/4 10 // 
1Z00/H 74 5/ 
1/001# 14« l#8 
1/001? /46 1«6 
1/0019 3?6 #1/ 
1/004/ 406 /69 
1/0046 4/8 »15 
1/004/ 706 »44 
1/0054 1114 »45 
//4« 
1/0000 0 0 
1/0011 16 /1 
1/001» «/ 89 
1/0014 14# 167 
1/001« #4# 1/9 
1/0019 »6# 409 
7/49 
1/0009 0 0 
1/00/1 »« 4» 
1/00/1 1/0 168 
1/00/5 I«6 /40 
1/00/7 /?« 17 7 
1/00/« 40/ »69 
//6() 
1/()000 0 0 
1/0004 54 55 
1/0006 10« I/» 
1/000« 1?/ /0» 
1/0010 /74 /6» 
l/OOll 4// 119 
1/001» 79/ 1«/ 
1/0014 «10 41? 
1/0016 1150 408 
//61 
1/0000 0 0 
1/0005 /0 14 
120010 I/o 190 
1/001/ I?« /5« 
17001» /40 life 
1/0015 110 174 
1/0017 47/ 41/ 
1/0019 no 41/ 
170071 1186 »40 
//6/ 
1/0000 0 0 
1/0006 14 6 
1/0010 «/ 61 
1/0011 156 119 
1/0014 /40 I«? 
1/0016 114 /41 
1/001« 470 116 
t/OO/O 61/ 174 
1/00?» «44 »94 
1/00/5 1446 189 
/261 
1/0000 o 0 
1/0010 /0 11 
1200/0 68 ?1 
1/00// 96 111 
1/00/5 14/ 199 
1/00/7 /16 /61 
1/0029 110 11? 
1/0011 414 170 
1/0011 ?60 10? 
1/0015 1104 165 
/276 
I/0000 o 0 
1/00/4 150 ?? 
1/0040 /8? 7? 
1/0001 410 7/ 
1/0100 640 72 
1/0114 9// ?? 
1/02/4 146« 7/ 
1/0/51 170/ 7? 
1/0100 /174 7? 
1/0400 /916 ?? 
1/0550 4014 7/ 
1/0654 4756 ?/ 
1/0671 4090 ?/ 
1/0700 509« ?/ 

T|«f STRAIN STAS 
1/074/ 440» ?/ 
1/1000 66/4 »? 
//»» 
1/0000 0 0 
1/001« l»6 »/ 
1/00/4 /#8 »? 
1/0051 40# ?# 
1/0171 1196 »/ 
I#0/«6 /44# »# 
|#0411 1R68 »/ 
1 #04 71 4 »0# »# 
1 #0419 4944. »/ 
I#04 75 4/60 »/ 
1/0600 5404 7# 
/#7« 
1/0000 0 0 
1/001? 4 6 
1/00/# » 27 
1/0055 »0 60 
1#00?# 14 7« 
1/0100 40 109 
1/014» 9# 164 
1/0/00 116 
1/0300 #00 10» 
1/0 141 #4/ 14» 
1/0400 100 199 
1/0600 460 469 
1/0600 »90 4«4 
1/0610 Ml# 4 »9 
//79 
1/0000 0 0 
1/00/4 0 0» 
1/005/ /0 /1 
1/01/7 «4 80 
1/0/04 146 150 
1/0416 »40 14? 
1/0*41 »84 184 
U0500 446 41? 
I /0600 61/ 469 
1/0661 »94 4 7/ 
1/06?» 940 469 
?#«0 
1/0000 0 0 
1/0091 I/O 5/ 
1/011/ 184 »8 
1/0/00 /80 1/9 
1/0/51 14/ 169 
1/0100 »90 /16 
1/0444 5/4 »4« 
1/0500 49/ »91 
1/0600 75/ 461 
1/0676 950 491 
1/07// 1108 491 
1/0741 1116 48? 
?/«l 
1/0000 0 0 
1/0107 66 11 
1/0156 158 6? 
1/0100 /48 90 
I /0105 444 15? 
1/0400 604 /11 
1/0500 ?54 10« 
1/0600 910 18! 
1/0800 1508 441 
1/0047 1716 4/0 
1/0851 1766 414 
?/«/ 
t/0000 0 o 
1/0019 14 1! 
1/0070 70 61 
1/0114 170 17! 
1/0/00 /«« 114 
1/0/4/ 144 191 
1/011« 558 471 
1/017/ 870 568 
1/0185 908 56/ 
??«1 
1/0000 0 0 
1/0041 16 1« 
1/00?? 10/ 110 
1/0100 114 151 
1/010« 11/ 109 
1/0251 514 409 
1/0100 744 45? 
1/0150 1100 469 
//«4 
tzouoo o 0 
1/0016 // /1 
1/0076 110 ?9 
1/0170 /46 /55 
1/0/5/ 16« 4/1 
l/0/9 ! 468 495 
1/0110 590 448 
1/0)8» 908 4 »0 
//86 
1/0000 0 0 
1/0015 10 45 
1/00/8 14 1/0 
1/0050 1// /44 
1/00»« 150 4/9 
1/0005 10/ 4 » 1 

TIM? STRAIN STAS 
1/009» »50 441 
1/0108 4/4 6/5 
l/Ot/l 464 »0» 
1/0141 9/0 »4» 
1/014» 101/ »»I 
/28» 
1/0000 0 0 
1/0044 10 »5 
1/0104 1/ //) 
1/011» 170 41% 
1/014% %%« 410 
1/0106 1006 411 
1/011» 1//4 58Ü 
//88 
1/0000 0 0 
1/00/0 10 »5 
1/001) 4/ 117 
1/0049 78 /15 
1/007/ /0/ 195 
1/009/ )/4 501 
1/0117 586 6/5 
1/01/6 90/ 6 »4 
1/0111 944 6/U 
?/«9 
1/0000 0 0 
1/0010 10 /» 
l/00/0 ‘>8 /)6 
1/00/4 160 »1» 
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44 1014 1744 
to 1)44 1747 
tt 7104 1177 

«112 
OOOOOO 0 0 

44 * I« 
22 72 1« 

0104 44 t6 
12 40 24 
47 141 

0400 «04 744 
0440 470 «40 
0200 1074 412 
0414 I «40 404 

44 1404 40« 
1)14 
nonooo o o 

0141 2 24 
0221 10 114 
0404 117 742 
0444 774 «27 
04«! «*2 *1 
0204 444 4.1 
0424 210 404 

22 444 401 
lilt 
OOOOOO 0 0 

44 74 2 
0104 44 7) 
0140 124 «2 
0240 244 41 
0404 420 122 
0407 244 741 
0404 1742 140 

70 1744 144 
1100 1224 424 

«4 1474 424 
1470 
OOOOOO 0 0 

47 74 71 
44 14 1) 
2? TO 21 
44 172 111 

0122 12! 14) 
44 III Itl 
44 240 2)2 

0242 404 *04 
0404 1201 444 

14 1440 440 
1)21 
OOOOOO 0 0 

41 14 71 
40 41 12 
12 44 22 

Oil) 172 II* 
47 110 141 

02)4 144 1)0 
0 «44 444 410 
0417 7044 404 

12 7144 400 
1)22 
OOOOOO 0 0 

40 It 14 
41 10 14 
tt 44 40 
10 47 24 

0104 44 124 
74 170 144 

0242 124 144 
0)47 1122 474 
0*41 1444 444 
0411 1442 44) 

417) 
OOOOOO 0 0 

04 0 74 
72 70 22 
40 14 144 
4) 104 2)2 
44 120 111 
t> )44 444 

l|K| 411*1« 1244 
01*4 104* 444 

44 1444 210 
24 1200 442 

1174 
OOOOOO 0 0 

12 7 14 
71 * 1» 
14 17 177 
40 40 147 
41 42 2)4 
47 44 120 
I« 144 *21 

0104 774 421 
II *74 772 
41 442 470 
41 44* 1044 

0770 1)24 1702 
10 1*70 1710 
14 1 740 114? 

1174 
OOOOOO 0 0 

|7 74 1) 
74 42 74 
41 17* 1*4 
4* 140 71* 
44 774 117 
tl 444 421 

0174 440 424 
47 1147 744 
47 1)70 744 
22 140« 21) 

»24 
OOOOOO 0 0 

07 14 II 
10 21 74 
14 40 140 
24 II« 114 
«I 414 444 
44 44« 444 
41 1441 142 
27 2144 414 
24 7414 412 
11 1444 41) 

)12 2 
030000 0 0 

02 40 » 
10 44 24 
14 2)1 1*1 
74 4)4 114 
14 414 *44 
41 100 474 
40 1000 227 
41 1747 414 
41 1414 1042 
24 1470 lilt 
40 7»« llti 
14 7144 III) 

»24 
OOOOOO 0 0 

04 27 11 
17 10 «4 
14 44 111 
71 104 )14 
M III »1* 
«I )04 441 
4! 4)1 440 
44 414 444 
41 440 I0t4 
41 11)4 1174 
12 1444 1114 

))74 
OOOOOO 0 0 

04 14 )) 
0! 42 III 
10 40 2)4 
1) 141 )44 
11 120 424 
2) >12 4*0 
11 444 1042 
12 400 1204 
)! Itl 1144 
40 1244 1)14 
42 1444 lit) 

)))1 
OOOOOO 0 0 

04 10 24 
04 )0 144 
It 24 )14 
I« 144 44! 
71 241 224 
24 *14 447 
1* 702 1204 
14 1144 1114 
«I 14)4 1)14 
4* 2244 1240 

)))2 
OOOOOO 0 0 

04 *0 200 
11 44 117 
I) 144 444 
I? 240 442 

' " ^ 1 T 



TIM IIMI* MHS 
Il »0* «Il 
I» '1* 1101 
It *M> 1)10 
I) »14 lit» 
1) OH 1*10 
I) 1101 I >*0 

1)11 
000000 0 0 

01 U I»* 
0» Ut 171 
U 1*4 »M 
14 lit 4«? 
}0 «0 »II 
Il rit ni» 
}• 1114 1141 
Il l»»0 1410 

1114 
000000 0 0 

01 0 41 
04 II 140 
10 110 l»4 
11 ÎIO 41» 
I» 140 f»l 
I« 410 «Il 
Il »14 II») 
I» T40 Ul» 
10 104» 1404 
11 1104 11*0 

11*4 
OOOOOO 0 0 

10 0 10 
I» 4 »I 
Il ?! " 
!• 40 II» 
I» «0 1*0 
4 T 100 114 
40 1*4 III 
T4 1*4 I»« 
«I 414 44* 

0101 »4? *1» 
I» *F4 411 

Oltl 1014 '41 
*1 11)1 '41 

010' ll'O »40 
*1*1 
OOOOOO 0 0 

10 >0 1* 
*4 40 »* 
tl 1 »4 l»t 
" 410 !** 

011* ■«< ♦** 
4» 1*14 40» 
»I |*)4 »04 
Il 1104 »I* 

11*0 
OOOOOO 0 0 

10 44 10 
11 100 *« 
4» 401 I* 
ro 'ta i»o 

oui u»i »ï» 
** 1*01 *11 
*» ii«o ï*» 

OUI 1110 *44 
40 1444 «01 
«I 1*41 I«! 

»MO 
oooooo o o 

I» »0 II 
i* I10 «o 
•I l'O 110 
40 1*0 I** 
0» 110 II* 

oioi *»• *?* 
14 0*4 »»4 
40 114* I»? 
I? 1404 10» 
«1 11*4 101 

1140 
OOOOOO • o 

Il «I ?o 
U l»? *0 
*4 4*4 I'0 

0104 iOM 1*1 
*1 14*0 *0« 
*1 1)04 *1» 
«0 140* «14 

1141 
OOOOOO 0 0 

M I*« II« 
M tit I»* 
10 4«0 II » 

0104 **• 441 
4» 14*0 »«* 
00 1**1 401 

IM? 
OOOOOO o 0 

11 o *1 
Il I« »* 
II M l»« 
00 1*0 *0» 

«lut ttttIN *)•* 
OU! 0*1 4" 

*0 1100 111 
fl |*|* II« 
Il ï I '4 III 

1141 
oooooo a o 

I* 4 41 
11 14 »1 
•I 41 1*1 
*4 114 111 
10 144 411 
|4 «44 *10 

0110 14*4 141 
14 1**4 »»» 

1144 
OOOOOO 0 0 

11 II 14 
Il 40 I» 
41 144 l«l 
40 111 1!» 
*1 1«4 4'» 

0141 1110 4'0 
40 1*04 4 »4 
Kl 1010 414 

11*) 

OOOOOO 0 0 
Il 10 40 
1» »0 «4 
4! 140 141 
11 400 II» 

010) 1010 1*1 
4» 1114 I»1 
44 14*0 l«l 
10 14)4 111 

I)«« 
OOOOOO 0 0 

I* 41 U 
it m il 
»» »>« m 
I' toi* m 

QUO 11)1 114 
»1 11»0 )l» 
*4 )124 )41 

0114 )*«4 ))) 
IM» 
OOOOOO 0 U 

!• 110 I« 
I« 110 IIO 
*4 411 11* 
11 «41 111 

0104 1)04 14» 

IM* 
OOOOOO 0 0 

I* »0 1* 
10 114 I» 
»1 »»? l»4 

OI«l 10*0 1«0 
01!» 1*10 *10 

44 101! lit 
1M« 
OOOOOO 0 0 

11 no U 
Il 1*4 »1 
44 114 I« 
U 1*0 11« 
«I IIO! Il* 

0141 11*0 !»» 
0» t«00 111 

OUI 1*11 IM 
*2 44*4 14! 

0100 ***4 1*0 
|4 »«04 1*0 

1110 
OOOOOO 00 0 

I« *0 41 
I» «0 101 
4| 104 1*1 
*1 110 141 
U *4! 10» 

0104 111? 1*1 
1* l«»6 111 

lili 
OOOOOO 0 0 

Il »I II 
>0 l»» »« 
4« 10« 1*1 
*4 414 114 
«I 114 MI 

OUI IM» 14» 
44 1141 KO 
*1 1114 KO 
»I 1*04 1*1 

1111 
OOOOOO 0 0 

I« 14 K 
14 HO 0* 
01 1*0 110 
*1 1*4 II« 

011« l»M 1*1 
*1 UM 1** 

IM» 

iiw situ» im 
OOOOOO 0 0 

01 0 I* 
I* 10 *1 
I« 40 II 
1« «* II« 
11 144 160 
*4 Ml 111 
«0 «*6 11» 

OUI 14*4 >*l 
*» 2 Kl U» 
64 2*14 U» 

1114 
oooooo a o 

Il »0 1* 
Il 1*4 »• 
1« 144 lit 
1,4 141 1*1 

010« 140* 140 
»0 2*44 ?»» 
I* Il'4 101 
*4 1214 114 

lit» 
OOOOOO 0 0 

II *0 2» 
41 104 10 
4« 414 I** 

0110 14)4 I«1 
«4 2l»t ?42 

021« KIO 11* 
litt 
OOOOOO 0 0 

11 I« »I 
M 14» II« 
42 214 1*1 
4* »'0 11* 

0100 14»« 1*4 
»» 1*4» 21* 

111« 
OOOOOO 0 0 

Il 14 12 
14 40 1« 
4* .’ll 111 
42 >«4 244 
Il 414 110 

0100 1*4 )»* 
42 IM4 404 
»I 24«) Ml 

1K0 
OOOOOO 0 0 

10 11 *1 
20 It I* 
40 2*4 1*1 
4« 1*0 U» 
«> 1)10 21* 

OIM 21'« 10« 
11*1 
OOOOOO 0 0 

10 U U 
2« *t 111 
4* 111 I«» 
»4 2'4 11» 
«O «02 Mt 

OU) I*»» IK 
»I 241« 110 
to 11*0 11« 

!l«t 
OOOOOO 0 0 

14 4« «0 
»0 2*4 141 
*« *4« 1*1 

0100 1**0 1*0 
I* I»14 10» 
1« 1110 102 
«I 1114 1*1 

11*1 
OOOOOO 0 0 

22 »• 01 
1» 141 1*1 
»I MO 1M 
«* 04« 101 

0100 1140 Ml 
1» 11*4 1*0 
4« 22*0 14» 

1K4 
OOOOOO 0 0 

I» 10 »0 
11 10 I* 
i* no in 
4* 114 I*» 
4« 44* 21* 

01*1 201» M» 
6* 1411 11* 

0100 III* !** 
*1 41*0 «II 

Oil* *01* ft* 
IK* 
OOOOOO 0 0 

1* 1*0 It* 
»• 1020 110 

MW *1111» »It* 
0101 1414 2*1 

41 101« 100 
020» <100 II* 

I» *1*4 MO 
I» »4*4 4)4 

0111 41*0 4M 
It 1*10 »14 

11*4 
OOOOOO 0 0 

II 14 40 
2* I» I* 
4« 212 14« 
*4 *44 1)1 
«1 10*4 21» 

0241 1612 10» 
0210 1*40 101 

<KI 
OOOOOO 0 0 

1» 1*2 *» 
I» 41« «0 
»I IIO 16* 
II 1114 241 

Oi»* 1*20 104 
»I !»*2 101 

IKI 
OOOOOO 0 0 

11 I«« I« 
. M 114 «0 

*» »00 1*4 
14 444 244 

010« 1012 Ml 
1« 1444 412 
I« 2*1» *»* 
«« ?»»* 4*1 

11«« 
OOOOOO 0 0 

12 «2 42 
»I 240 II« 
4* «1« 204 
«0 4«* ?»4 

0111 l»l* <<« 
Oil* 2»»« **' 
0I«> 21*0 II* 

1400 
OOOOOO 0 0 
000024 *4 K 
00004» 2*2 140 
000014 144 224 
000100 IM2 2*0 
000141 21»* 21» 
000220 1*40 114 
0001«) »»40 »«6 
000)00 »»14 *1* 
1401 
*« »0111 li* 
000010 1**10 1*1 
0000*1 20100 MO 
0000«« 20)40 »I» 
00011» 2I0«0 till 
000210 21*00 l*«l 
000)21 111*0 1414 
000*11 2*410 101» 
1402 
Sit »01(1 1.» 
000041 140 20* 
00004* 1*0 41* 
000114 10*0 *0* 
00021 » 11*0 101» 
00011« «000 211» 
000441 »210 2111 
0004«I «*00 21»» 
1401 
m »cus i.i 
000011 «40 14! 
0000«» 1*20 MO 
00011* 22*0 *10 
*40« 
mi »um !■* 
000014 02*0 1*0 
000044 0*40 1*0 
OOOOTI 0140 610 
0000*2 1000 1*2 
000111 060 1640 
00011! 4440 14*4 
000I«I 1140 l*«4 
000110 *210 I«44 
140* 
Ml »OKS 1.» 
000026 60 1*1 
0000)1 140 1*4 
0000*1 IIO 161 
000012 *m mo 
000104 >20 1**1 
0001*0 1*40 2MI 
000112 1000 2111 
000211 !«!0 )»** 
0002*1 )«*0 4000 
000 >00 *400 41)1 
OOOMI l*?0 *010 
000)11 «400 **** 
1*00 

M«f 111*1» »I«» 
IK »OKI I,* 
000021 2?0 21' 
0000») 610 111 
000014 1040 111* 
0000«« 1440 1*4* 
000112 )'00 111! 
000241 «460 )2)) 
00011« «140 MIO 
«40' 
*(f »0111 I.» 
00002« f.J 2)1 
OOOOM »0 M6 
0000*0 2«0 "4 
0000'4 »«0 1244 
0000*1 «00 I»" 
0001)4 I 120 2)1' 
000 l'2 20*0 M'O 
00021« )020 >*62 
00024« M«0 4)»« 
00021' »'60 *'14 
00010« '.'00 *'M 
OOOM6 "40 4M* 
«40« 
Mi with «■* 
00002) 120 1*1 
00006* 460 160 
OOOOIt I«* 114« 
noon* i«*o I«»' 
0001*1 ll«0 2)11 
000202 2**0 ll'O 
0002*2 )'*0 )»" 
00011« 4*20 »6*0 
00014* «000 4'16 
000 1»« «MO **»» 
«40« 
Ml »ufll ).» 
000001 0 221 
00001« 1*0 »»1 
0000)0 )60 I»*» 
000040 »00 2))» 
0000*1 «40 lit* 
0000*1 1410 M62 
000011 2060 «116 
0000«4 )0*0 »*»* 
000104 t»«0 6110 
OOOMI «MO »*•* 
MIO 
Ml »01(1 1.» 
OOOOOO 1042 0 
00000* 110 206 
000012 »20 *4« 
nooou l»io »)» 
00002« 2160 1)11 
0000*1 4220 2611 
40006« «MO ))»« 
0000«I 1240 )164 
040101 12020 41*1 
000111 1*610 42«6 
0001)0 1*1*0 4224 
)*ll 
Ml »01(1 )>* 
nooou «o )»* 
00001* 260 1*2 
0000)1 *10 l»*« 
00004) MO 2)11 
0000*4 1100 Mt* 
00004» 2040 I*12 
0000»» MOO *0*2 
nooin i«io »»«) 
Mil 
IK »Ulli )<» 
000012 *0 )*« 
00001» 124 III. 
000026 *10 III» 
000012 *00 1**1 
000044 12*0 1)4» 
0000»* l «40 M»0 
00006» 2410 KIO 
00001* ))20 «116 
0000*2 »400 *»10 
000101 6)20 412) 
00011* «>00 6*11 
400116 10 MO 6411 
1*1 1 
Ml »Ulli 1.» 
000004 0110 Ml 
00000« 04*0 »40 
000012 1140 1*21 
000010 2140 2«»> 
400024 ll«0 MM 
0000)1 *120 »0*2 
0110040 «010 »«)« 
0000*1 1040 »*•» 
Ml* 
ME NUIE1 )•* 
400001 140 1*6 
000010 140 '40 
000014 1100 1*«» 
000026 MOO Ml* 
00002« »140 Mil 
0000)4 4420 »462 

IIW 1)111» It«» 
0000*4 **40 *11) 
000046 1)660 *4«4 
Ml* 
Ml »OKI ),* 
000004 »20 )0* 
000010 1**0 »I* 
000014 )MO 111* 
000011 »020 1*4* 
000022 4«10 2)11 
00002« *400 )*»0 
0000)) 4420 4M» 
000040 MOO 6260 
00004» «MO III* 
000042 «140 ••«) 
00004 11640 «44» 
000041 14200 «61« 
00004) 11020 *204 
1414 
Mi »ITH I.» 
001006 400 140* 
00000« '«0 2*4« 
000011 12«0 421» 
000014 2040 4141 
00001« 1420 426« 
00002) »*«0 »4*« 
Ml! 
IK »01(1 )■* 
ooooio «bo no* 
000014 «00 4114 
00001» M40 61*4 
000021 1400 »1)0 
000024 24«0 «l«4 
00002» )21010640 
0000)1 4440121*6 
0400)4 »2«0I>4*» 
0000)1 ««401)211 
>416 
ill »111(1 I.» 
000014 100 4»1 
00001« 420 2)1» 
000011 1040 )140 
000024 1)40 *041 
000024 2140 6*16 
0000)2 2««0 «61» 
0400)1 *»00106*2 
00001« *00011401 
000041 «62011*42 
000041 1200011022 
141* 
IK »01(1 1,1 
004042 0 *1* 
00000* 160 1*6« 
00000 » 460 11 10 
OOOOM 1120 *)»2 
000014 IMS »4*2 
00001» 1410 44*4 
00001« 1160101*4 
000021 4)4011*11 
000C2) *»«012*0» 
00002» «440)2*02 
)420 
Mt »01(1 ).* 
000006 160 1*0 
0000)1 *10 12*2 
¢00011 1100 118! 
000040 2110 1114 
1421 
Mt »3111 1,1 
00000) *0 «»» 
00004* )00 l«)l 
000041 110 M»0 
OOOOM 1110 »**» 
)422 
Mt »3111 1,1 
000014 o Ul 
00001» 400 I*«I 
000020 1100 Mil 
000011 >»*0 4M* 
1*10 
Mt *om i.i 
00000« 60 112 
040016 100 »2» 
000014 «40 114« 
0000)) 1*00 1*1» 
000041 2040 1*6* 
00004' 1400 2)4) 
000062 «««o lira 
0000'» »120 MM 
0000«* 6)20 4116 
000111 «¡60 *44« 
000122 11)40 »»»' 
0001)4 l*0»0 *40« 
1411 
lit »aits i,i 
000006 120 '** 
00000' 100 1101 
000010 «00 1*61 
000014 «40 2111 
ooooia 12)0 mo 
000024 2200 4124 
OOOOM M40 *46« 



A 83 

Mai tTHAIN SnS 
00001? SA00 WÍÍ 
0000*1 »ZOO »*** 
0000** 111*0 ***» 
1**0 
if? NOTIi !•* 
0000/1 o li* 
0000*1 /0 «0 
0000*1 1*0 61* 
0000?» /00 ?*» 
000101 1*0 110 
oooi// **o nao 
0001*0 TOO li»9 
000/0/ ll/o 1««1 
OOOZ*1 11*0 /IT? 
000/*/ 11*0 /??! 
0001/0 /*/0 11 TO 
000*11 *0*0 li*/ 
000*0* TT/0 **M 
0000/1 1*1*0 MOO 
0001*1 1*1*0 *0** 
1**1 
iff lOfti 1.* 
0000*/ /»0 1*0 
0000*« «*0 1*0 
0000*0 »»0 TT* 
oooi*/ :/»o 11*0 
000/00 I?*0 1*?/ 
0001*0 1>*0 1/IT 
000*0T *T*0 -Ml 
000**0 »TOO *11' 
ooo*** a/oo **ii 
OOOTI* 111/0 6*0? 
000*1/ 1*1*0 *9?* 
ooioio ia*»c ?i*t 
ooiooi /00*0 Ti/r 
1**/ 
iff NOTfi *,* 
oooo/o //o i*a 
0000** *00 19» 
0000*1 TOO *10 
0000«/ 9/0 T9Z 
0001/1 l«/0 II»/ 
nooi»o l»»o l*a* 
00011* *0/0 11/0 
0004T* 11*0 «II* 
000*91 16**0 *09/ 
00091« /*»*0 »*** 
1**1 
iff NOTIi !•* 
00001/ 1*0 I** 
0000* T «00 1*0 
0000k* 6/0 *1* 
OOOOTI aoo TOO 
oooi/o 1//0 tiao 
0001*0 lk*0 1*00 
000/91 1**0 /9»? 
000*?* *100 «0// 
OOOT61 Z0**0 «0// 
OOOTTT /1*00 19** 
1»** 
iff NOTIi 1,9 
ooooir zao lot 
0000*« **o *** 
0000k* *00 TT* 
000091 9*0 1ITZ 
OOOII* 11*0 1*TT 
000/19 nao i*/* 
000110 /**0 »»«* 
ooo*?» tia/o *»** 
000*1« 1?»*0 *»*9 
ooo*«/ zorao **i* 
1*** 
ill NOTIi It* 
0000/6 100 1*0 
0000*0 1/0 IT/ 
0000*6 6*0 ?*/ 
000091 10*0 IIT/ 
000119 l*ZO l*«* 
0001*9 /0)0 19»! 
cooz*i *zao lit* 
0001*0 119/0 IT!/ 
0004/T 1*?*0 1TI* 
I««* 
iff NOTH 1.» 
0000/0 «00 //1 
ooooio ooo lao 
00009T «ao »I« 
0000*? 1100 TfcO 
oooo« r /0*0 u*o 
0001 IT /9*0 I*«* 
0001** *1*0 /ITT 
000/1* «9/0 1*99 
OOO!?? l/«*0 *«/9 
OOO**? 1??»0 **0T 
OOO*»* /«1/0 *TTl 
000*9? /»*«<T *»*l 
***» 
iff NOTH 111 
0000// *0 /11 
000011 100 !*• 
00009* «*0 *10 

T|Nf 1TRMN il*i 
0000*1 **0 »*/ 
0000TT 9*0 .1*0 
000100 l/»0 1**9 
000/19 «*»0 IT/* 
000*0* ll/*0 *0T0 
000**9 1»0/0 *0»* 
1**« 
iff NOTH 1.* 
OOOOIO 100 11/ 
00001* /»0 T/9 
0000/* */0 1109 
000011 »/0 l*ZI 
0000** 10*0 /1*1 
0000*« I TOO II TO 
ooooar i»/o *ti* 
0001II 9*/0 »/*1 
0001*1 /0**0 *9«* 
00019* //0*0 TO// 
ooo/oa /**»o *«»» 
1**9 
?f NOTH 1.* 

000009 100 1»» 
OOOOI* 1*0 »1» 
0000/0 *00 1/1/ 
0000/* **0 1*69 
0000*/ 1//0 /1*1 
0000** /0*0 1H* 
0000*1 *1*0 *?I6 
oooio* ir*»o **»* 
00011* 1/1*0 *«/9 
1**0 
iff NOTH !.* 
oooooT «0 l*a 
ooooiI //o i** 
ooooia */0 T/9 
0000/* *00 11*9 
000011 »«0 1*69 
0000*/ 1160 /1»» 
0000*4 1**0 11T0 
0000T6 /6/0 «T/1 
oooioo **ao »//! 
oooiit aa/o ttio 
oooi*/ ii*»o aioo 
OOOIT1 1*1*0 »/»I 
OOOIT9 l«*00 *9*/ 
1**1 
iff NOTH 1.* 
oooooa o a? 
ooooi* ao !•• 
0000/0 1/0 T/9 
0000/« *fcO II/* 
OOOOI* *"0 1**1 
0000«? 11/0 /1*9 
0000*« 19*0 11 TO 
OOOOTI /«/0 1«»/ 
0000«' 19*0 «II» 
000101 *?*0 **69 
OOOI// »T/0 6/1* 
OOOIT* l**/0 T* TO 
000/0« /***0 ?«*« 
000/19 /?0»C ?*!* 
1**/ 
iff NOTH !»* 
oooooa i*o ]«• 
OOOOI* 100 T/1 
oeoo/i *ao iiz* 
0000/T T/0 1*1? 
0000*1 l/»0 /1*1 
ooooi* /ozo na* 
OOilOkT 10*0 19»/ 
ooooaz **oO *»n 
OOOI/» 1/0*0 »/** 
OOOI?/ /1**0 TOI* 
000/1/ 11//0 ?!*? 
1**1 
iff NOTH 1.1 
00000* 1*0 10*9 
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TIM 1TMIN iia* 
00001* /1*0 /1*1 
OOOO/I 11*0 !/*? 
oooo/? i«»o in? 
000016 ***0 *»69 
OOOO*« «1*0 »00* 
oooo*/ ll««o mo 
0000*« l*Z»0 »«*• 
0000*1 19160 T»»9 
1«*» 
iff NOTH 1.* 
oooooT ao *1* 
ooooi i i»o nr/ 
OOOOI* **0 190/ 
0000/1 9*0 II*» 
oooo/* l»ao »Til 
ooooi* /r*o *//* 
0000*1 *100 ?*?? 
0000*9 »**0 **11 
0000*4 10IZ0 «T9» 
0000*9 11T*0 *T»I 
OOOO«/ 16//0 «*11 
19* T 
iff NOTH !•* 
00000/ »0 *1* 
ooooo* «ao uao 
00000* 9*0 /11» 
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11/« 
iff NOTH 1,1 

II 100 14/ 
11 /10 11* 
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O//« I««0 /1/1 
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04*1 /940 4/1* 
09/1 1*40 ***« 
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01/1 )*»0 *1*0 
01*1 4//0 /1)0 
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)11/ 
iff NOTH ),! 
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rim sTtài* svm 
nooiti t>*it 
000166 »1660 6066 
0001?» I6#?0 6??l 
»606 
Sfl »«OflS »#» 
000011 10?00 »66 
000019 /0660 ?66 
000079 70660 1149 
0000»? 70970 1»?? 
0000*7 71900 7401 
000077 #/»70 »9S7 
000099 74060 4?I6 
000174 76740 9694 
0001»', 76160 6749 
000169 )1160 6976 
000176 »6)60 6916 
»609 
9if NOUS 1,9 
000011 700 »16 
000016 160 79? 
0000)1 700 1944 
0000)9 960 709? 
00004? 1670 »184 
000069 »96? 
000061 7670 4716 
000094 1600 4469 
000111 4760 677» 
0001»» 6700 6611 
00014» 11160 6764 
»610 
$17 NOTIS 1,4 
0000l? 700 »77 
000019 »60 ?4? 
000077 460 1141 
0000)4 760 1469 
000047 1170 7)7? 
000046 1470 »169 
000069 1940 »97? 
000061 7460 4771 
000094 il60 4464 
000106 i960 67?) 
OOOIIf 4100 6976 
000141 7400 77)0 
000149 9)40 7604 
000194 11000 77)0 
mi 
III NOUS ),9 
0000)6 70 71) 
000049 160 79? 
00009? 740 1149 
C00096 170 1969 
000064 970 19?) 
000070 640 7)77 
00006? 1060 »I?0 
000110 ?4/v 4716 
00017? »460 9484 
000146 6170 67?) 
000169 10470 6976 
000194 19060 74)6 
000706 16680 7)91 
»61? 
$11 MOVES ),9 
000011 )70 )72 
000019 960 797 
000076 600 1149 
0000)9 1200 1961 
000090 I860 7)9» 
000067 2460 )170 
000091 4960 4716 
000116 6)40 447? 
00r.il 11640 4677 
000119 14000 440? 
»61) 
$11 MOVES 1,4 
000014 160 477 
00007? »70 6)? 
000079 *40 1776 
0000)6 6C0 1640 
00004? «70 74)1 
000099 I47Ú »766 
000069 1670 4019 
000061 7760 4766 
000094 2640 44»? 
00010? »470 6)11 
0001)4 4700 776J 
000141 7100 640? 
00016t 10400 8676 
00017? 1)460 6712 
ni4 
III MOVES ),4 
000016 60 »60 
00007? 770 776 
0000)0 460 1704 
0000)6 600 1469 
000066 1000 ?»?? 
000099 1470 »170 
000067 7)60 61)1 
000106 »460 67)6 
000194 4900 TIIO 
000147 6160 6611 
000166 9660 9076 

UNE ST6AIM SVIIS 
000179 1)660 69)0 
»61' 
Sif MOTES 1,9 
000014 60 )60 
00007? 700 ?60 
000079 »40 1164 
0000)6 480 1464 
000041 770 191? 
000046 900 ?»9| 
000060 I »40 1170 
000084 7470 4716 
000096 »760 4464 
00011? 4760 6744 
000179 6000 6976 
000146 9140 74)6 
000149 17660 7)46 
»616 
SEE MOTES ),4 
000016 760 74? 
0000 il 400 1471 
0000-,4 660 ?»9I 
000094 1160 )170 
000076 1940 4716 
000100 7740 67)6 
000176 4060 77)0 
000140 6)70 9196 
00017? 10160 9664 
0007 79 1?600 9729 
»679 
SEE MOTES ),4 
00001? 760 »64 
000071 440 760 
0000)0 740 1 » 44 
0000»? 1*70 '444 
00004? I960 717? 
00006? 2900 1176 
000104 7770 4716 
00017? 9640 41)6 
000147 17060 4474 
000176 21160 4604 
000164 7)700 44)0 
»6)0 
SEE MOTES ),4 
000014 960 »09 
000024 660 760 
0000)4 1)70 117? 
00004? 1760 1464 
000040 7)60 19?) 
000049 1000 7479 
00007? 4070 »169 
00Q069 9940 »96? 
00010? 7760 4716 
0001)6 11770 9464 
000176 70070 9979 
000169 7)740 9669 
)6)1 
SEC MOTES ),9 
00001) 160 )96 
000071 »70 7)? 
000076 460 119? 
0000)9 740 199» 
000090 1440 7)77 
00006) 7440 )169 
000060 4100 m? 
00010? 6160 4?|6 
000I6T 19960 9469 
000710 29060 629» 
000764 41)40 6649 
000??? 44940 697? 
»61? 
SEE MOTES ),9 
000079 70 162 
000040 100 )?? 
00009? 740 994 
00006? 900 776 
000066 970 1197 
000116 7160 1969 
000199 17600 1979 
00020? 76960 7116 
000264 79)00 209? 
mi 
SEE MOTES ),9 
0000)? 60 174 
00004» 200 »64 
00006» 970 ??4 
000064 940 1166 
000106 1400 197? 
00016? mo ?»?? 
00020? 6060 7496 
000771 6760 74)» 
»6)4 
SEE MOVES ),9 
0000)4 900 704 
000066 770 »66 
00007? 1)20 744 
000102 2240 119? 
00011? »940 1949 
000242 9940 21)9 
000276 1)1*0 212» 
)6)9 
Iff MOTES ),9 

UME ST6AIM SIRS 
000091 )00 160 
0000M 460 776 
000096 660 1196 
000168 2470 ??9? 
000770 )160 )7)1 
00076? 9960 m? 
000)14 8740 40)7 
000))1 9740 »984 
)6)6 

SEE MOTES 1,4 
00001) 420 »68 
00007? 660 760 
000014 1600 114? 
000044 2440 1469 
000099 )460 1997 
000069 4640 /)77 
000066 6140 )169 
000174 14670 161? 
000111 16470 1496 
)6)7 
SEE MOTES ),4 
000006 60 706 
000011 160 )96 
000016 660 ??9 
C00076 1600 1197 
0000)) ))00 1469 
000040 4960 19?) 
00004? 7770 ?»?? 
000049 17100 1170 
0000?? 17640 196? 
000091 24200 4716 
000176 )0600 449? 
OOG14? )9740 4609 
000196 »9140 9464 
)6)6 
Sfl MOTES ),9 
000010 160 196 
000011 100 »66 
000U71 6*0 ?9? 
0000)6 ¿760 1969 
000046 »9:0 ?»?? 
000074 7440 7419 
000100 1)640 7991 
»6)9 
SEE MOTES ),9 
000011 70 721 
00001) 170 )T2 
000071 260 T76 
000079 460 1186 
0000)9 660 1969 
000049 1)20 ?»?? 
00009? 1740 2761 
00006) 7)60 )169 
000061 4400 )967 
00009? 7460 4141 
000106 9920 60)0 
»640 
SEE MOTES ),9 
000006 »00 )96 
000008 960 ??9 
00001» 1760 1696 
000016 1940 7429 
000079 )440 »990 
0000)» 6620 42Î9 
0000)6 9200 4)26 
000046 17169 6211 
)641 
SEE MOTES ),9 
000006 140 162 
000006 )00 92) 
000012 640 1149 
000014 660 199» 
000019 1)60 7)71 
000074 I860 )170 
000076 7960 )967 
0000)2 )600 4716 
0000»? 4960 9469 
000044 9000 6012 
000090 14640 9766 
)642 
SEE MOVES ),9 
000006 140 79) 
000009 400 792 
000012 S60 1196 
000016 1060 1969 
00002) 2060 )170 
000026 »»60 »962 
»66) 
SEE MOVES ),9 
00000) 100 »01 
000009 100 ft) 
00000? )40 1149 
OOOOIO 600 1921 
000019 mo 2)?t 
}444 

SEE MOTES ),9 
00000) »00 »9 
000006 720 1941 
000006 1460 )090 
000010 2460 4120 
C000I2 4200 90*1 

TINE STRâtM SIRS 
000019 6160 9924 
000017 9060 6924 
000019 1)960 691? 
»449 
SEE MUTES ),9 
000002 100 196 
000004 770 1766 
OOOOOfc 440 7798 
OOOOOh 660 »419 
OOOOIO 1)20 4679 
00001? 1900 964» 
000014 2960 6769 
000016 )1?0 ?6)4 
00001 « 4840 8992 
000070 7040 9719 
00007? 11760 9699 
»646 
SEE MOTES ),9 
00000) 970 970 
000009 7760 1204 
000007 9440 1969 
000009 10160 1 14? 
00001? 24000 1969 
,00019 79600 174» 
900071 »6)60 1961 
00007? 46640 274? 
OOOJ) - 91080 7)9» 
0000)4 96640 7949 
OOCw)9 66470 7716 
164 7 
SEE MOVES ),4 
000002 0 46? 
000004 400 1791 
00000? 7960 7)14 
»664 
SEE MOVES ),4 
0000)1 40 94 
000049 740 7)7 
00006? 640 )86 
000099 1660 494 
0001)0 »170 676 
000 1 70 4600 6)4 
000194 6960 444 
)664 
SEE MUTES 1,4 
000071 100 71 
000041 180 24» 
00004? 970 )60 
00009? 7400 41) 
0001)7 4760 
000160 6160 419 
»*66 
SEE MOVES »,4 
0000?) 60 71 
0000»? »60 7»? 
000049 600 )64 
000066 ))70 444 
0001)1 6420 470 
000160 10660 446 
»669 
SIC MUTES ),4 
000020 400 71 
00004» 1160 79) 
0000?» 2960 441 
0001)1 7060 69| 
000141 1620 474 
)670 
SEE MOVES ),4 
00001? 160 79 
0000») 460 264 
00004? 1000 )64 
000074 2440 4)6 
000100 2970 466 
000140 6060 494 
00016? 9400 470 
»671 
SEE MOVES ),4 
0000)) 960 140 
00009? I860 269 
000066 6)20 406 
0001)2 ?460 )96 
n?2 
SEE MOVf.S ),4 
000006 60 67 
000012 260 ))2 
000019 760 996 
00002» 1260 ?60 
0000)1 2)60 9|| 
0000)9 6060 1006 
000046 6)00 990 
nr) 
SEE MOTES ),9 
00001I 660 162 
00001 ? 900 )46 
00002? 2160 496 
0000)6 H60 674 
00004? 6)00 669 
000046 9620 669 
n?4 
SEE MOttS ),4 
00000* too 140 

TIME $VRAIM SIRS 
000011 )60 ))2 
000016 TOO 4?» 
00002? 1470 779 
0000)1 7660 911 
000040 4460 1014 
000046 7640 974 
»6 74 
SEI MUTES I,*» 
000011 740 176 
000016 460 )46 
00007? 1060 496 
00007? 1600 74? 
0000»? »960 9)4 
0000)9 7660 »I») 
000069 6460 1749 
000046 6)60 1144 
1676 
SEE MOTES ),4 
000009 160 1)6 
000016 960 146 
0000?» 1040 970 
000078 1660 779 
000017 1100 68? 
000046 9400 9V- 
00006? 9770 9| 
000070 11770 90» 
»67 7 
SEE MOTES ),4 
000004 700 146 
000007 470 66? 
000017 1460 1160 
000016 7660 1464 
000070 6600 197) 
000076 6040 7144 
0000)7 »7870 7064 
000016 16)60 1969 
)676 
SEE MOTES ),4 
00000» 40 »9 
000006 ?60 )46 
000006 600 7?9 
000011 1000 1169 
000016 1480 1471 
00007) 6760 7766 
000027 7670 7790 
0000)1 11)60 7719 
)679 
SEE MOTES ),4 
00000» 760 74» 
00000? 660 776 
000011 1900 1166 
000016 »960 1424 
000021 7220 1624 
000026 11220 1464 
0000)1 14660 1421 
URO 
SEE MOTES ),4 
000002 760 176 
000006 640 9)0 
000006 1)40 74? 
000012 »000 II») 
000019 6640 1440 
00002? 9160 1466 
000026 11040 1474 
0000)6 21160 1424 
ntl 
SEE MOVES ),9 
0000)1 1060 10)6 
0000») I960 170) 
0000)4 1400 272? 
0000)6 4920 24)6 
000041 10760 >64? 
000044 14740 ? 14 
000046 20760 74)6 
166? 
SEE MOTES ),4 
000004 100 711 
00000? 670 66? 
000009 1460 1469 
OOOOtl 1160 7116 
000014 6070 7))0 
000016 9740 7U4 
000019 1)440 #)14 
00007? 16760 2764 

SE^MOIES »,% 
000004 160 74) 
00000? 660 704 
000012 2900 1469 
000014 4740 1974 
000016 6960 7719 
0000?» 17670 7??? 
000079 76460 7219 
0000)4 »»400 714? 
n64 
SEC MOVES ),9 
000011 260 )09 
00001) I140 649 
000014 »120 1640 
000016 9640 2290 
000021 10400 2904 

V|Mf ST6AIM STRI 
00002) 16060 7496 
000076 7)040 7464 
000076 26160 7114 
1664 
SEE MUTES ),4 
000006 too 29) 
000006 1020 1770 
000011 »900 7790 
000014 6|?0 7976 
00001? »4480 7964 
00007» 71070 7904 
00007) 77760 719) 
)666 

SEE MOV?$ ),4 
000006 760 474 
OOOOOo 1170 1464 
000019 7460 7476 
00001) 4270 )170 
000014 9270 »»70 
000016 »4700 )1)6 
)66 7 
SH MOTES ),4 
000004 160 »I? 
000006 960 1704 
000004 7700 1961 
OOOOIO 4400 7470 
000017 6160 76?» 
000014 1)470 74)6 
000017 17740 7446 
)666 
SEE M4VES ),4 
000004 0 94 
000006 660 776 
000006 1160 1704 
000011 »000 1909 
000016 7760 7)14 
000018 10740 7711 
»706 
SEE MITES ),9 

»4 700 )46 
66 770 779 

0117 I960 11») 
016? 4)00 1471 
0260 7670 1741 
0761 9160 176» 

»70? 
SEE MOTES »,9 

74 760 71 
46 970 )66 
60 1940 4 70 

JI00 1660 ?42 
1)142 2440 1149 
02)4 4440 1969 
0)26 6200 7)14 
0)44 9240 7762 

IVOR 
SEE MOTES ),9 

76 140 779 
»? 240 »72 
44 440 602 
66 660 776 

0106 1400 1164 
01)1 1920 1466 
0146 2)60 1969 
0196 )900 1941 
0261 7400 2262 
0)90 11040 2)22 
0)64 1)220 2290 

»709 
SEE MOTES 1,9 

)4 »40 114 
96 920 »72 
66 1620 610 

0106 2140 760 
0166 »920 119? 
02)? 6)60 1669 
0)4» 11720 1941 
09)4 21)00 720» 
0400 29160 716? 

»710 
SEE MOTES ),9 

26 100 116 
9» 420 )86 
66 900 61« 
79 1100 747 

0104 1760 1172 
0|)6 7760 1469 
0166 4100 1949 
OUI 7700 2144 
0249 11440 7100 

»711 
SEE MOTES ),9 

76 620 2»V 
)6 960 )46 
49 1760 610 
46 2240 792 

0100 )460 1166 
01)2 4760 1969 
0162 6120 1949 
02 »2 60 0 2)61 
02*» 1040U 274 7 



A 8b 

EM fiWWi. |!‘ 1 .|U ,,.-...... «'üijMMnt 

t I .) SIM1N 
nm iMOO mu 
011^ in '»o 
«»on m*n HiO 

IMÍ 
1,(1 I«' 

I» 10 l*i 
>| IÍO *** 
U >«0 MO 
«I 1*0 M» 
»; (OO II»» 
•I li?0 I»»* 

0(0» Ml I»*» 
0|*l 1(10 I'M 
01«« kl*n ll»l 
MU ll»«0 l«M 
n»io i*»»o mi* 
oi«« mio io»» 
o*»i l»»*o *o»» 
0*»* l*««0 

»n i 
>,(( «mu i » 

|( »*o I'l 
*» t/o l«0 
ft* 1100 »I* 
«1 t»*0 II»» 

oi»» imo i»*» 
,11 «»00 I/** 

M»* WMO III» 
If I* 
»I« »nil» *•' 

0» U I »* 
n 0 »** 
I« 100 »** 

*«0 lift» 
II f«0 l»IO 
*0 W*0 IO»» 
I« fO/0 II»» 
ftf /»«0 l»*l 
*• ftftOO II»« 
•1 f|«0 I*»» 

„ui no*» *'»* 
MW l»0*0 (*»' 

»II» 
SK «ou» '•» 

0« *00 »»» 
1ft ft*0 1*0 

I »10 II*» 
10 11*0 I»*» 
If 1*00 I»»» 
ft* 1100 I'»’ 
ftl 1**0 I»»» 
fl »«*0 »»»* 
11 »*»0 (»11 

me* 11*10 '»•»« 
III* 
ftlf »Olt» »•» 

10 lio 1*1 
1 f »00 »»* 
»» l»»0 »•» 
ftf 1**0 I III 
ftl HIO t»*« 
*0 »»»0 I««« 
to »**0 I»»» 
«I f1*0 ?»»» 
*| «ftftO (I»* 

010» I0»*0 »»«I 
01«« |f»»0 »»»o 
01»« 10000 »•»» 

m» 
Mf »Ott» *•» 

0« 1*0 m 
u «*0 t»l 
I« **o u»i 
»• l»»0 I«*I 
*» mo i»»» 
»• »1*0 II»0 
*f «0*0 »»»* 
ft »*10 »»»» 
«I «*>0 »1»! 

010« l*>*0 »I«* 
»H» 
»K »om I.» 

10 100 I** 
U *»o «o* 
I* «00 II*« 
it mo im 
*0 l«00 I««« 
to mo m« 
«I «**0 Itll 
f* *»»0 It*» 

0100 11*00 »♦** 
oi*» m»o it** 
oiii *»ooo i*»i 

in« 
tit »Ottl I.» 

0) *00 lit 
of »*0 It* 
0« »*0 II*» 
II 1000 1*00 
Ift 1**0 *»•' 
10 */«0 Itll 

tt»! »IfcM* »10» 
/ft »,>00 *011 
I* ft»*" ft»«» 
I« «0*0 »»I* 
»I 111*0 'll* 

mo 
Hl «Ott» I.» 

01 *0 I** 
Of no »»0 
0« *»0 II*« 
Il s0*0 I»*» 
If nao II»« 
I« »»»0 1*1» 

»»It 
Ht »U't» ’•» 

o* *0 **» 
on (00 »»* 
U »in ift*» 
II WIO *(»» 
II 1**0 »Ito 
»0 »HO *»l* 
Ift ftftftO »**» 
ftl »HO «Oft» 
ft* |*(*0 »»I» 

»»II 
Stt »ntti ».» 

01 0 l»* 
0* HO »»» 
II »00 I»*« 
|ft *10 I»«» 
w 11*0 »0»» 
J» lft*0 »»»* 
I* |l«0 Ml» 
II »»«0 »0»» 
1» ffiu '»o« 
tfc IftftOO »II» 

»fl» 
Ht «Ott» ».» 

II 0 I«» 
Ift IftO II«* 
i* i»,» in» 
|ft IftftO *»*! 
H »«00 I««» 
|ft «OftO »0»l 
Il i («io »o»l 
»I 110*0 »ot« 
Ift JftftftO HM 
Ift »01*0 II»* 

»tl» 
ftff «Ott» »•' 

oft 1*0 *»» 
oi »ftu Hl» 
II ||«0 I»ftl 
I* i*/n *M» 
*0 »1*0 ft»*? 
I» »HO »»•! 
I« I*IftO »Oft 

»fl» 
Ht «Olts >•» 

oi 1*0 *1» 
oft «*0 «»» 
oft l»*0 *010 
II »»00 »Iftl 
I* ftftftO »«»* 
I« 11**0 »«»» 

»fl» 
stt »Otts J.» 

Oft 10 »M 
o» »«o i»ii 
o« «ftO I»** 
II lito Hl» 
I » »»00 **»0 
I« *100 »Ott 

m» 
lit «Otts t.» 

ot *00 »«« 
0« IIIO ist» 

»fit 
Stt «Otlt ».» 

tt 0 I»l 
o« 1*0 list 
ot **0 !»»t 
0« 1100 t»ll 
II IIIO »M» 
II MIO »*ll 
I* »«10 MO» 
|t ||*»0 »«*1 

Ul «Otl» I.» 
t« 100 II* 
0» 1010 If« 
01 1000 I««’ 
II 11*0 »1»» 
I* *1*0 *»*l 
II *»00 «1*0 
IQ MIO tt*» 

»HO 
stt «ait* ».» 

0) »00 »*o 
0* 1100 f*I 
10 1*00 IIIO 
11 IIIO l»l» 

IWI ftlftftl* ,11» 
11 inn ,>**o 
II .'*10 H*' 

*000 »fl* 
Ift ft 1*0 »•*» 
«1 IftOO *111 
ft» 111*0 **ot 
ftl lf»*0 *«ll 

»ftl 
H» «Olts li» 

oi 1*0 no 
Of IIIO fl« 
II 1**0 1*0« 
Ift »»00 II to 
I» »110 ftt** 
H «fin ***l 
|l 11*00 too* 
»0 WHO two 
»ft IlftftO ftf'O 

»1)1 
»II «lifts '•» 

II 1*0 *H 
ft » ftftO »** 

on* u*o H*» 
Olft* 1**0 1**1 
oi«* ***o i«»» 
OJ*f ***0 if't 
olil *000 »1*? 
0*11 «’*0 IM* 
0*00 ! «ftftO ft* M 
o* fft *n*»o */'» 

If») 
Ht «Cits »•» 

II »»0 *11 
ftf ftOO »II 
ftl ftftO f»* 

owl *0*0 I*»* 
01 f ft «OftO *»*» 
0*00 f**0 »0*1 
o»oo 111*0 n*o 
atoo i»««o »'0* 
OTOO JOftftO »»ft* 
Offt» n»*0 »»•> 

If »ft 
stt NUItS »•» 

It «00 1*1 
ft I «ftO »*» 
*» «*0 SS« 
I« HIO !»» 

OI»l *0*0 III» 
oit* 1*00 l»*s 
0*11 »1*0 *»f* 
Oltf t««0 »Oil 
0»*» l»0*0 »»f* 
MOO 10**0 (»10 
Oil» *"*0 *0»f 
0*00 1*1*0 *0*1 
0«l* *»*I0 *0*» 

»*»» 
sit «.Itts ».* 

»ft »*0 I*» 
ftft »*0 »'* 
ftft 1100 t** 

owl 11*0 «*» 
Olftft **10 lllf 
0*fO *»00 *100 
Olt« f«*0 **•« 
n*fI 11**0 lito 
0101 ***10 »st* 
0«»l 10110 t'tft 

It»* 
stt «otts »•* 

It »00 1*1 
*« «10 M* 
** |*»0 »10 
•0 1100 »si 

01»* 10*0 «** 
ot«« *010 II*« 
9110 10*0 IS»» 
on« is«o itoi 
ans is»*o »*11 
•..oc tiooo If«* 
0*1* !««*0 »to* 

>»>» 
stt «Otis It* 

I« MO Ill 
»I *00 »0 
** 1100 *1* 
I« 1100 tl* 
tl 10*0 «»* 

0101 1**0 IJ»1 
oi» looo im; 
on) moo hoi 
01«? I0S10 »**» 
0)«1 11M0 »too 
0**1 1***0 *00* 
otoo »»100 *•»* 
oori *11*0 *t0* 

»»»• 
ut «oti» »i» 

»I too o 
or 11*0 M* 

lift! 
stt 

<l«f siftftl« »IIS tl 
•I 1**0 **« 
> > IJOO ff* 

01*» »nn II*» 
oi»* *110 l»»f 
01ff «»*0 if*« 
out l»l*0 HI* 
0»00 *»M0 »•*» 
otoo 1*000 *»0» 
o»on »r»?o »tl* 

»I»» 
HI «Olts ».» 

10 i»n im 
11 »0« 
ft* ftftO »** 
» I *00 ff* 
ftl 10«0 «»• 
Ift l*».> II»' 
ftft |t«0 I»*» 

on* ***o I«*» 
01»» **00 *»*» 
0*»« »**0 >*»» 
0»»» l*f*0 »»»» 
Oft«« ***00 »*11 
0»t* 1***0 ***» 

lf»0 
HI «Oit» 11* 

0« 100 10* 
0« ft»0 ll»f 
|0 l»00 *0** 
u J«00 II«* 
Ift *»«0 (»ftft 
11 f«oo m* 
I* Hito «000 
II Iftftto *?»« 
Jf *ft*f>0 *101 
»/ »IIIO *»»» 
I« *»»00 ***1 
»ft »»ft»0 *«fi 
ftft **»*0 *•»* 

)f*l 
stt «Ulf» »•* 

0» *00 «»I 
o* »10 100» 
of l»00 »0*» 
0« 1**0 »11* 
II »0*0 **»1 
i* mo «*«0 
I* l»»*0 **** 
It I«l»0 *40» 
II 1***0 ft'»* 

»1*1 
stt «otts »•* 

0) 100 itf 
Oft *«0 lI«* 
Oft l»»0 lift 
II 1«10 1*1« 
I« *000 »»0« 
|f 10*00 »0*1 
II l*«*0 *»*1 
I» Il«?0 »»*0 
Ift /»ftftO »»10 
»I l»»?0 »*10 
»* «1100 »IS* 

St*» 
stt «OffS ».» 

0» 100 »01 
or «io il»! 
h io*o »oi« 
is soto «00» 
is «roo sis* 
10 t*00 »«** 
11 11**0 *11» 
II 1*1*0 »til 
to 111*0 *»oi 
1« 11*00 »Ml 
11 11**0 **f1 

in* 
Ml «0111 111 

II *00 11* 
11 MO si* 
to 11*0 Ml 
is lies *1* 
M 11*0 11*1 
»I IMO Ills 
«I MOO 1**1 
01 oote IM* 
11 MOO >l»0 

0110 1*000 11»* 
010* 101*0 1*0* 
01*1 *1*00 MOI 
ono m**o mi 
OMI OMOO M»0 

11*1 
III W»ll 111 

II 0 IM 
IT »0 »»I 
I« 1*0 »1* 
ss o»o mi 
»I IIIO m* 
«« 1*00 1*1» 
to 1**0 t!M 

«I »»«*1« >l«s 
ft* »**(• 1*1» 
fl »*00 1»»' 
.6 «100 »10» 

M*[ I«1*0 "»* 
0I»1 1*1» I»** 

*|*'|„ ‘*11 
o>,:„ ..-11- »»ft* 
o >** «»Iftl) »«1» 

liar »»«»1« s»*s 

tniis »■* 
100 1 )» 
*•0 »1» 
1000 »1» 
1**0 111* 
1013 I'll 
I'.so I »»I 
HIO H*' 
*roo i!>* 

,, *»«n i*f> 
OHO 1,1130 *»Ift 
01»« MfftO *«<>* 
01** lOOftO *»0* 

(,» 
I* 
t.' 
»1 
*0 
ftft 
M 
fl 
*1 

# * 



jJriLiaa^if iad 
Secunt^CU«tific*iio|^ 

DOCUMENT CONTROL DATA • RAD 
(Smcunty cl»»» Hi ft tan ol ttila, body ol abstract and indcamg annotation mu»t ba antatad *han tha ov# rail nipón is cla»»iliad) 

1 ORIGINATING ACTIWl^r (Corporals author 

University of Alaska 
Geophysical Institute 

2« i*cao<*T i*eu«iT» c iMtiricâTioN 

Unclassified 
2» «noua 

1 ntPOUT titui 

Sea Ice Strength 

4 DKSCftlPT'Vt NOTEI (Typê al triton and Inchiaira dala») 

Final Report (1958-65) 

I AUTHOftfSHLaal nwna. tint nam*. Initial) 

Peyton, Harold R. 

• NE NO NT DATE 

December 1966 285 47 
• • CONTNACT OR «RANT NO 

Nonr-2601(01) 
A PROJECT NO. 

1 numecws; 

UAG-R 182 

• I other report NOfl) (Any othar nttmbata dial may ba aaal0tad 
mía tapan) 

10 A VA IL ABIUITV/LIMITATION NOTICCI 

Uni 1 ml ted 

12 IRONSORINO MUTANT ACTIVITY 

Office of Naval Research 
Arctic Project 

1|. ABSTRACT 

Thts report contains the results from a study of the mechanical and structural 
properties of sea ice; the study commenced In 1958 and was completed In late 1965. 
Most of the experimental work Is based upon stress-strain tests In both direct com¬ 
pression and direct tension. Approximately 3800 of these tests were made. 

Those parameters anticipated to have significant effect upon strength were 
loading, crystal size, crsytallographlc 
in the Ice sheet. All of these are found 
factor Itself tended to be determined by 

measured: temperr.ture, salinity, rate of 
orientation, history of the Ice and depth 
to be significant except that the history 
the other parameters. 

The analysis was accomplished orlmarlly by testing models by linear multiple 
regression. The models selected y id good results with multiple correlation co¬ 
efficients between 0.70 and 0.98 over a range of petrofabrlc types. 

Additional work accomplished In conjunction with construction of offshore oil 
drilling platforms had provided significant Information concerning oscillatory 
failure of sea Ice In compression and strength reduction at very high load rates. 
The ice failure force oscillation Is an Ice property and Is not primarily a func¬ 
tion of the response of the structure. The magnitude of oscillation Is large and 
at a freguency In the range of most space frame structures. The -ailing Ice may 
cause forced resonant vibration In structures, and the forces are large enough 
to resonantly vibrate structure weighing several thousand tons. 

DD FORM 
1 JAN «4 1473 Unclassified_ 

Security classification 



-Uü'Ju^illü.ij.. 
Security Classification 

U 

Oceans 

Ice 

LINK A 

«Ol.* 1 »T 

LINK B 

«OLÍ 

LINK C 

«OLE 
KEY BONDS 

ea Ice 

Ice Strength 

Ico Properties 

'■ ORIGINATING ACTIVITY: 
INSTRUCTIONS 

Ent»r the neme end addre«* 
of the romractor. subcontractor, «tantee. Department of De¬ 
tente activity or other or(anization (Yoiporafe author) issuing 
the report. 

ï«. REPORT SECUHTY CLASSIFICATION: Enter the over¬ 
all security classification of the report. Indicate whether 
“Restricted Data” is included Marking it to be in accord¬ 
ance with appropriate security regulations. 

2b. GROUP: Automatic downgrading is specified in DoD Di¬ 
rective S200.10 and Armed Forces Industrial Manual. Enter 
the group number. Also, whan applicable, show that optional 
markings have been uasd for Group J and Group 4 as author- 
ited 

3. REPORT TITLE: Enter the complete report title in alt 
capital letters. Titles in all cases should be unclassified. 
If a meaningful title cannot be selected without classmca- 
tion. show title classification in all capitals in parenthesis 
immediately f (lowing the title. 

4. DESCRIP riVF NOTES; If appropriate, enter the type of 
report, e.g., inteum, progress, summary, annual, or final. 
Give the inclusive dates when a specific reporting period is 
covered. 

5. AUTHOR(S): Enter the namefs) of authors) as shown on 
or in the report. Entei last name, first name, middle initial. 
If military, show rank and branch of service. The name of 
the principal author is an ahaolute minimum requirement. 

6. REPORT DATE: Enter the date of the report as day, 
:.onth, year, or month, year. If more than one date appears 
on the report, use date of publication. 

7a. TOTAL NUMBER OF PAGES: The total page count 
should follow noimal pagination procedures. i.e., enter the 
number of pages containing information, 

7b NUMBER OF REFERENCES: Enter the total number of 
refermera cited in the report. 

•a. CONTRACT OR GRANT NUMBER: If appropriate, enter 
the applicable number of the contract or grant under which 
lhe report was written 

Sb. He. h Id. PROJECT NUMBER: Enter the appropriate 
military department identification, such as project number, 
subproject number, system numbers, task number, etc. 

9« ORIGINATOR'S REPOR ? NUMBER(S): Enter the offi¬ 
cial report number by which the document will be identified 
and controlled bj the originating activity. Thia number muat 
be unique to this report. 

9b OTHER REPORT NUMBER«S): If the report has been 
assigned any other .eport numbers feirher by the originator 
or by fhe tponaor), also enter this number«*). 

10. AVAILABILITY/LIMITATION NOTICES: Enter any lim¬ 
itations on further dissemination of the report, other than those 

imposed by security classification, using standard statements 
such as: 

(1) “Qualified requesters may obtain copies of this 
report from DDC“ 

(2) "Foreign announcement and dissemination of this 
report by DDC is not authorired. “ 

(3) “U. S. Government agencies may obtain copies of 
this report directly from DDC. Other qualified DDC 
users shall requeat through 

__ M 
**l>M>aa"Ma"al”iaBMMMHMaiM"«<ro|-««m««maNsroH'aaMnwMUMUBaroroaamaaaBaaaanaaaMae • 

(4) »U. S. military agencies may obtain copies of this 
report directly from DDC Other qualifiati uaers 
shall request through 

• • 
. -.-. -. i __* 

(3) “All distribution of this report is controlled. Qual¬ 
ified DDC users shall request through 

If the report has been furnished to the Office of Technical 
Services, Department of Commerce, for sale to the public, indi¬ 
cate this (act and enter the price, if known 

IL SUPPLEMENTARY NOTES: Use for additional esplana- 
tory notes. 

12. SPONSORING MILITARY ACTIVITY: Enter the name of 
the departmental project office or laboratory sponsoring «pay* 
inf forj the renearch and development. Include adless. 

13 ABSTRACT: Enter an abstract giving a brief and factual 
summary of the document indicative of the report, even though 
it may also appear elsewhere in the body of the technical re¬ 
port. If additional space is required, a continuation sheet shall 
be attached. 

It ia highly deairable that the abstract of classified reports 
be unclsssified. Each paragraph of the ubstract shall and with 
an indication of the military security classification of the in¬ 
formation in the paragraph, represented as ÍTSJ. fS). (C). or ft/) 

There is no limitation on the length of the abstract. How¬ 
ever. the suggested length is from ISO to 225 words. 

WORDS: Key words are technically meaningful terms 
or short phrases that characterise a repor: and may be used as 
indes entries for cataloging the report Key words must be 
selected so that no security classification is required. Identi¬ 
fiers. such as equipment model designation, trade name, military 
project code name, geographic location, may be used as key 
words but will be followed by an indication of technical con¬ 
test. The assignment of links, roles, and weights is optional. 

Unclassified 
Security Classification 




