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CONVERSION FACTORS, NON-SI TO SI (METRIC)
UNITS OF MEASUREMENT

lon-S units of measurement uned in this report can be converted to SI

(metric) units an follows:

MultiDly By To Obtain

degrees (Fahrenheit) 5/9 Celsius degrees or Kelvins*

feet 0.3048 metres

inches 2.54 centimetres

kips (force) 4.448222 kilonewtons

kips (force) per square foot 47.88026 kilopascals

pounds (force) 4.448222 newtons

pounds (force) per cubic foot 16.01846 kilograms per cubic metre

pounds (force) per foot 14.5939 newtons per metre

pounds (force) per square foot 47.88026 pascals

pounds (force) per square inch 6.894757 kilopascals

square inches 6.4516 square centimetre

To obtain Celsius (C) temperature readings from Fahrenheit (F) readings,
use the following formula: C = (5/9)(F - 32). To obtain Kelvin (K)
readings, use: K (5/9)(F - 32) + 273.15.

4
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EVALUATI I OF THE P-LEVEL FINITE-ELEMENT

PROGRAM "FIESTA"

PART I: INTRODUCTION

Objective

1. The objective of this study is to evaluate the finite-element (FE)

program FIESTA. Preliminary studies completed by the St. Louis District

indicated that FIESTA is a viable three-dimensional (3-D) linearly elastic FE

program that yields accurate and cost-effective results. This study further

verifies the accuracy, cost effectiveness, and user friendliness of FIESTA by

using the program to analyze several general structural problems of interest

to the US Army Corps of Engineers (USACE). For a basis of comparison, the

general purpose FE code, GTSTRUDL, can be used to solve all the example prob-

lems. The Corps of Engineers has used many different FE programs (Radha-

krishnan 1979, Hall and Radhakrishnan 1984), and this study examines FIESTA

from an unbiased position to determine whether or not FIESTA should be in-

cluded in the Corps of Engineers' arsenal of FE programs.

Scope

2. The evaluation of FIESTA can be determined in accordance with the

success of the program with the following cases:

1. A two-dimensional (2-D) cross section of a concrete dam (plane-
strain problem).

2. Plate problems with varying thickness to depth ratios under sur-
face, gravity, and temperature loading.

3. Examination of proper aspect ratios of elements.

4. A 3-D intermediate pier with unsymmetric loading of a concrete
dam.

3. The solution of each problem involves a mesh convergence study. The

developers of FIESTA have published several articles (Babuska and Szabo 1980,

Szabo and Babuska 1982a and 1982b) indicating that with multiple solutions any

functional value, such as energy or a stress component, can be used to produce

a convergence plot, and that this data can be extrapolated to determine the

5



theoretical solution. This information can then be used to determine the de-

grees of freedom (DoF) required to obtain the desired accuracy. This study

produced a plot of a stress component versus DoF with results from the

P-version FE program, FIESTA, and the H-version FE program, GTSTRUDL. In

addition, plots of cost versus DoF were also produced.

Two-Dimensional Studies

4. The solution of the 2-D cross section of a concrete dam is not an

appropriate evaluation problem for FIESTA, a 3-D program. However, since 2-D

problems can be appropriate for initial studies, FIESTA must be capable of

solving these simple problems in a cost-effective way to be considered an ef-

fective design tool for the Corps of Engineers. This problem also provides

for the use of simple grids which are easily produced for either of these FE

codes.

Plate Problems

5. The plate problems with varying span (L)* to thickness (t) ratios

provide a different class of problems for an accuracy study. Plates are clas-

sified as follows:

1/4O < t/L < 1/20 = thin plate

1/20 < t/L < 1/10 = moderately thick plate

t/L > 1/10 = thick plate

6. The thin plates with behavior according to thin plate theory

(Timoshenko and Woinowsky-Krieger 1959) have no shear deformation and can be

modeled with the PBHQ or IPBQQ elements, for the GTSTRUDL runs. The IPBQQ el-

ement was used for the thin plate GTSTRIJDL Studies. The moderately thick

plate does have shear deformations. Reissner (Salenno and Goldberg 1960 and

Carley and Longhear 1968) presented theoretical solutions for plates with

shear deformations. The GTSTRUDL, IPBQQ based on Reissner's theory, was used

to model the moderately thick plate. The thick plate was modeled with an

eight-node brick element for the GTSTRUDL runs. The FIESTA program used hexa-

hedron elements for all plates.

For convenience, symbols and abbreviations are listed in the Notation
(Appendix I).

6
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Aspect Ratio

7. The examination of proper aspect ratios was made only for FIESTA.

The problem of aspect ratios greater than four for the H-version FE is pres-

ently shown by Desal and Abel (1972) and this uses their example to evaluate

the aspect ratios of FIESTA. The goal of the study is to determine at what

point in the increasing of the aspect ratio will FIESTA no longer produce

usable results.

Threi-Dimensional Pier

8. The comparison of FIESTA versus GTSTRUDL f(r the 3-D intermediate

pier with unsymmetric loading should demonstrate the strength of FIESTA.

Since FIESTA was first designed for the modeling of large concrete dams, this

comparison should allow the demonstration on how the program can model a large

problem with fewer elements. The use of models with a fewer number of ele-

ments is always advantageous. Just as closed-form solutions are always

preferable over any numerical solution, the grids with FE's allow for easier

building and checking of the model.

P-Version/H-Version Finite-Element Codes

9. This study will refer to the FIESTA code as a P-version FE code and

will refer to the code GTSTRUDL as an H-version. This labeling of codes is

consistent with the published literature for the FIESTA code. Since the FE

selection is an approximate solution, each FE problem must be solved more than

once to check for convergence. FF codes which have elements developed from a

strict stiffness formation will alw3ys have displacement results which are too

stiff. However, as the DoF increAse, the displacemrents will approach a con-

stant value. The convergence for the H-version code is obtained by making thp

element smaller (height sma'ler, i.e., H-version) while the P-version code,

the order of the assumed polynomial (i.e., P-version) representing the dis-

placement function, is increased.

% %<

% %
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PART II: TWO-DIMENSIONAL CROSS SECTION OF CONCRETE DAM

Objective

10. This phase of the study was the initial examination of the P-level

FE program FIESTA. The problem used for this initial study was a cross sec-

tion of the nonoverfiow of the R. B. Russell concrete dam (Figure 1*). This

provides a typical problem for which the FE method would be used. The cross

section was used to examine mesh convergence, execution, cost, and output.

I)

PTB%

r O'Je .J" .

8
12

!2

SELF WT

(150 LB'FT3(

I12S PT A !

* ]-e-5'x 8'GALLERY

43, 625 143.25 n

Figure 1. Geometry of the R. B. Russell nonoverflow Im
section and loads

11. As stated previously, this is not a problem that provides a good

comparison between FIESTA a,, a typical FE program using 2-D elements, since e

FIESTA is a 3-D program. However, the mesh-convergence study provided insight

* A table of factors for converting non-ST units of measurement to SI

(metric) units is presented on page 4.
%
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on size and shape of elements needed for convergence, cost of execution,

output tables and plots.

FIESTA Grids

12. The first FIESTA grid (Figure 2) was constructed with as few ele-

ments as possible with the gallery in the dam dictating the shape of this

grid. If the gallery were not present, a smooth simple grid could have been

generated. The commands for generating the geometry, loads, plots, and exe-

cuting data are given in Appendix A.

+ +

COARSE 2-D DAMi PROBLEM F IE ST A

3 lmLS. aII Mil

S US
Figure ~~WII t.Cas - a

3w:

-42

Figure 2. Coarse 2-D damo

13. The contour plots for the stresses in the X and Y directions are

shown in Figures 3 and 4I. These plots illustrate that the coarse grid pro-

vides poor results. The contours are very erratic at element boundaries, and

thus produce results which are not suitable. This illustrates the fact that

the users of FIESTA must construct reasonable models to obtain reasonable

results.

14. This fact is true regardless of which FE code is used. However,

9
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the coarse model does Indicate that FIESTA is also sensitive to model con-

figuration. If the gallery had been omitted, FIESTA could have modeled this

cross section with only a few elements, many fewer than required by the

typical H-version FE codes. Thus, this grid illustrates that changes in

geometry of the structure will dictate how FIESTA is used in the grid.

Fine FIESTA arid

15. Figure 5 displays a FIESTA grid with 29 elements. This grid pro-

duced results which appear to be corrected. Figures 6 and 7 display the con-

tours of the stresses in the X and Y direction for P-level 3. The model and

comeands needed to produce these results and contour plots for P-levels 1 and

2 are given in Appendix B.

Mesh convergence for FIESTA

16. Table 1 gives the results for the coarse grid. The points A and B

given in Tables 1 and 2 are shown in Figure 1. Although the contour plots

given in Figures 3 and 4 are poor, the vertical displacement for point B using

a P-level of six has a 3.6 percent difference for point B of the fine grid us-

ing a P-level of five. The other displacement for the coarse grid compares

+ +-

2-D DAMI PROBLEM FIESTA
Rl " I

C"- WWI Al
-o o,.o,., FI ST A

GEIHE P.OT

R. Wa

4

W il I IA..

Figure 5. Fine grid
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Table 1

2-D Dam Coarse Mesh

Y-Displacement Y-Displacement Cost

DoF P-Level at Point A at Point B Potential Energy $

40 1 -0.23501 E-3 -0.24088 E-2 -0.127339685455E4 11.53

150 2 -0.29606 E-3 -0.31899 E-2 -0.141805592838E4 13.59

246 3 -0.29618 E-3 -0.33370 E-2 -0.142440390321E4 16.78

658 6 -0.29361 E-3 -0.33370 E-2 -0.143644746618E4 52.99

Table 2

2-D Dam Fine Mesh

Y-Displacement Y-Displacement Cost
DoF P-Level at Point A at Point B Potential Energy $

128 1 -0.27156 E-3 -0.30447 E-2 -0.137289735799E4 24.08

468 2 -0.29382 E-3 -0.32983 E-2 -O.140854642986E4 30.87

763 3 -0.30045 E-3 -0.32987 E-2 -0.141114993286E4 40.85

1693 5 -0.30439 E-3 -0.33029 E-2 -0.141314757474E4 134.36

closely with the results given for the fine grid in Table 2. Since the re-

sults for the coarse grid are questionable, a detailed mesh convergence study

will not be done for the coarse grid. However, all the results for the coarse

grid appear to be near convergence, except for X displacement of point B.

17. Figure 8 displays the potential energy versus the inverse of the

13



2-D DAM FINE MESH

-1355

-1385 /

>. -1375

z
W
.j -1385

o -1395 -iI-

-1405

-1415

-1425 I I I I I
0 0.001 0.002 0.003 0.004 0.006 0.006 o.007 0.00

I/DEGREE OF FREEDOM

Figure 8. Plot of potential energy versus the inverse of DoF

DoF. This plot indicates that for an infinite DoF the potential energy would

be approximately -1,415. The FIESTA Training Manual gives the following equa-

tion for calculating this value for any two FIESTA solutions:

2a U2 2* U
U- 2 2 1 1

0 N2a -N 2N1 - 1

where

N = DoF

Uo = total potential energy

2 = solution from higher P-level

1 = solution from lower P-level

a = singularity parameter (0.5 to 1)

Everything in the equation is simple enough to determine except for the singu-

larity parameter. The singulariP1 parameter is problem dependent and can only

be approximated for most problems. Using the values from Table 2 for P-levels

2 and 3 and assuming a 0.5 ,U -1,415.17

14I.~



18. These results indicated that the potential energy for P-level 2 was

0.47 percent in error, P-level 3 was 0.29 percent, and P-level 5 was 0.14 per-

cent in error. However, these results did not give the percentage of error in

displacements or stresses, but gave an indication of reliability of solution.

If the Y displacement for P-level 5 at point B was assumed to be correct, the

corresponding Y displacements for P-levels 2 and 3 were in error by 0.32 and

0.13 percent, respectively.

19. These results indicate that the fine mesh had more elements than

necessary for this problem. This was obvious since the potential energy and

displacement have converged for P-level 3. This was basing convergence on

what is typically being done for H-version FE analysis. Typically, a grid is

said to have converged when additional DoF have "little change" to results at

the point of interest and the magnitu '? of "little change" is left to the dis-

cretion of the designer/analysis.

20. However, if fewer elements had been used, the slope of the line in

Figure 8 would have been greater. The engineer must then determine how many

DoF are necessary to obtain good results. This can be accomplished by calcu-

lating a value for the potential energy at an infinite DoF as was done for the

fine mesh. This calculation should never be done using P-level I results.

The P-level 1 solution is good only for an initial run to determine if input

data appear to be correct. The larger errors in the P-level 1 solution can be

seen in Figures 6 and 7. The active DoF versus relative error in energy can

then be plotted (FIESTA Training Manual 1983):

e = tO- Uj

where

e = relative error in energy

U = potential energy for a particular P-level

From this point the user can determine approximately how many DoF will be nec-

essary for a desired percentage error. It is possible that there is not a

sufficient number of elements present in the model to produce the required

DoF. If this is the case, a new model must be generated.

21. Figure 9 displays the Y displacements at point B versus the in-

verse of the DoF. This figure also shows that the problem has converged for

P-level 3.

a
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2-D DAM FINE MESH
POINT B

-0.0031 I

-0.0033
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I/DEGREE OF FREEDOM

Figure 9. Vertical displacement at point B

GTSTRUDL Grids

22. Figures 10, 11, and 12 display the three grids for the GTSTRUDL

models. These grids use the IPLQ element, the lowest level of an isoparametic

element. This element uses an assumed linear displacement function. A typi-

cal H-version FE, it requires more elements than the higher order isoparamet-

ric elements. However, it does provide information of rate of convergence for

an FE problem using an H-version code. Figures 13 and 14 display the stresses

in the X and Y directions for the grid shown in Figure 12. Appendix C con-

tains all the data files necessary to produce the results displayed.

Convergence of GTSTRUDL

23. Figure 15 plots the vertical displacement of point B versus the in-

verse of the DoF. The plots show the problem has converged, i.e., little

change in displacement for increased DoF as Table 3 calculations show. How-

ever, this convergence study required the generation of different grids.
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Figure 10. GTSTRUDL Model 1
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Figure 11. GTSTRUDL Model 2
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Figure 12. GTSTRUDL Model 3
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Figure 13. SXX stresses
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Figure 14. Sgy stresses
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Figure 15. Y displacement at point B
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Table 3

GTSTRUDL Runs

Y-Displacement
DoF at point B Cost Normal $ (Pu) Cost Overnight $/(P2)

0.0132 76 -0.0036339 2.56 0.20

0.0074 136 -0.0034644 3.80 0.29

0.0020 348 -0.0033919 8.20 0.63

Comparison

24. As shown in Tables 2 and 3, the GTSTRUDL runs are not as expensive

as the FIESTA runs. A major reason for difference in cost is the rates in the

different computer systems on which FIESTA and GTSTRUDL exist. The GTSTRUDL

problems were run on the Control Data Corporation computer which provides the

Corps of Engineers with some of the cheapest computer resources available with

sufficient computer power to execute programs such as GTSTRUDL. The FIESTA

runs were made using the MCAUTO computer services. Another reason for the ex-

pense difference is that the FIESTA problems were 3-D, while those in GTSTRUDL

were 2-D. FIESTA's surface loading functions, along with the ability to in-

crease the DoF without generating a new grid, proved it superior to GTSTRUDL.

Each program provides adequate documentation and simple entering of input

data. The GTSTRUDL data files were more easily generated with the 2-D

elements and a familiarity with GTSTRUDL.

Conclusions

25. FIESTA input data, as seen in the appendixes, can be constructed

easily and presents few problems to the first-time user. The user also has

the option to obtain output data at selected points and a variety of plots.

26. At the beginning of this study, errors were found in using the hy-

drostatic head data. The command allows the user to define the water-pressure

data completely separate from the FE data. The problem was fixed in a reason-

able time frame which indicates good support for FIESTA.

27. The features of being able to define surfaces are very beneficial.

This feature aids in defining restraints, loads, and plotting and was used to

apply restraints on both Z planes, allowing the solution of a plane-strain

problem. Also, the surface definition was used in defining the hydrostatic

loads to the concrete dam.

20
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28. Only one other difficulty, window plotting of the contour data, was

found during this study. As seen in Figure 16, when a window of a separate

area is plotted, the character size is in constant relationship to the entire

grid and not the specific area being displayed. The program has a command

"CHECK" which instructs FIESTA to check topology of grid and distortion of

errors. If topology or distortion errors are found, the program stops execu-

tion. Therefore, in the initial phase of developing a grid, the command for

plotting the grid must be given before checking is done, or any checking by

I.,rd V

Figure 16. FIESTA window plot 
. ,.
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the program must be eliminated until the grid appears correct. The checking

routine will stop execution of any program with a distortion index of six.

However, the example problem used in the FIESTA manual has a distortion index

of 10. The problem was executed with the removal of the check command, giving

good results at the point of interest due to the fact that the bad element was

sufficiently away from the area of importance.

29. This study, using a 2-D cross section of concrete dam, illustrates

that FIESTA can be used to solve 2-D problems. However, this does require the

entry of more than necessary data and uses an application for solving a less

complicated problem than the application was developed for. This study also

shows that the results of FIESTA are dependent upon the mesh as well as the

assumed P-level. This is typical of all FE codes and is not a deterrent for

using FIESTA.

1=
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PART III: PLATES WITH VARIABLE THICKNESS

Objective

30. This phase of the study was to verify the accuracy, cost ef-

fectiveness, and user friendliness of FIESTA for plate-type structural

problems. GTSTRUDL was used along with theoretical calculations for

comparison with FIESTA.

Problem

31. Three 20- by 20-ft steel fixed plates were analyzed using FIESTA:

(1) a thin plate criterion, t/L = 1/40* , (2) a moderately thick plate

criteria, t/L = 1/13.33** , and (3) a thick plate criteria, t/L = 1/4t.

P-levels 1 through 5 were used for each plate resulting in a total of 15

FIESTA analyses. The three plates were also modeled using GTSTRUDL (one model

per plate). Each plate was subjected to the following load cases:

1. 100-psf uniform load

2. Dead load

3. Uniform temperature change of 500 Ftt

Modeling

32. Since the problem was doubly symmetrical, only one quarter of the

problem was modeled.

FIESTA

33. A coarse grid, two rows of elements each way, was used for the

three plates to check FIESTA's capabilities and claims. The use of fewer ele-

ments than H-version codes, the convergence prediction claims shown in the

FIESTA Training Manual (1983), and the utilization of the codes' ease of nodal

refinement capability were items checked by the grid. Symmetry was modeled by

allowing nodes on the planes of symmetry to displace in the Z direction, while

restraining X displacements along the Y plane and Y displacements along the X

* 1/40 > t/L < 1/20.

" 1/20 > t/L < 1/10.

t t/L >-1/10.
tt FIESTA analyses only.
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plane of symmetry. Plate geometry plots are shown in Figures 17, 18, and 19.

GTSTRUDL

34. Because of its shear deformation characteristics, the six-noded

IPBQQ plate bending element with six DoF per node was selected to model the

three plates. Shear deformation is negligible for thin plates but becomes

more prominent as the plate becomes thicker. This is one reason why many thin

plate elements prove too stiff near the thicknesses where shear deformations

are no longer negligible. The IPBQQ element does not have thermal load capa-

bility nor can stress contours be plotted. These capabilities are available

for FIESTA but were intended only to show additional capability and were not

used for comparison. Previous convergence studies of the IPBQQ element

indicated four rows of elements each way (16 total) were needed for conver-

gence (Figure 20). Symmetry was modeled by allowing Z displacements along the

planes of symmetry, restraining the X moment along the Y plane, and the Y

moment along the X plane of symmetry.

Comparison

35. Both codes are easy to use. Loading the FIESTA elements and de-

scribing boundary conditions were easily done using the surface options.

. " .

£ ° I$

'g a
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Figure 17. Thin plate geometry plot
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57 58 59 60 61 62 63 64 66
I I , S ,_____ S - I $ ...-.

52 53 54 55 56
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5 6 8
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S S S S 5 - 8 - 5 9-

Figure 20. Four rows, horizontal and vertical, necessary
for convergence

Geometry analysis to check input grid geometry is good practice regardless of

the FE code selected; however, to use the surface option of FIESTA, geometry

analysis is a requirement since surfaces cannot be hand-determined in advance.

FIESTA required that all geometry and output plotting commands be included in

the input file since an independent plotting program was used to display the

plots. GTSTRUDL allows the option of including plot commands in the input

file for batch plotting or restoring the data base and interactively issuing

the plot commands.

26
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Results

36. Input files and stress contour plots for FIESTA and input files for

GTSTRUDL are contained in Appendix D. Appendix E contains thin plate theoret-

ical calculations for the 100-psf uniform load and dead load. The number of

DoF for the GTSTRUDL model fell between the number of DoF for FIESTA P-levels

4 and 5. FIESTA data needed for comparison with GTSTRUDL data were obtained

by linearly interpolating between P-levels 4 and 5 results to obtain FIESTA

data for the same DoF as the GTSTRUDL data. These computations are contained

in Appendix F.

Comparison

37. Condensed results of center plate displacement for all plates for

the 100-psf uniform load and dead load are shown in Table 4. Appendix F con-

tains the results for all P-levels. Data needed to calculate theoretical dis-

placements for fixed moderately thick and thick plates were not available.

Pinned plates for which the required data were available were considered, but

FIESTA does not allow a midside node to be constrained without constraining

both adjacent vertex nodes. Theoretical results are for the midplane of the

plate and the FIESTA model had no vertex nodes on this plane. GTSTRUDL does

not have this problem for the IPBQQ element since the grid is defined as the

midplane surface and is given a specified thickness. The thin plate FIESTA

results were closer to the theoretical than the GTSTRUDL results (0.55 percent

error compared to 1.33 percent error). The differences were very small and

the results were identical to four significant digits. GTSTRUDL predicted

more displacement than the theoretical, while FIESTA predicted less displace-

ment. Moderately thick and thick plate results compared very well between the

two codes. This verifies that FIESTA's 3-D tetrahedron element gives reliable

results for plates of any thickness.

38. Information in the FIESTA Training Manual dated 28 January 1983

published by MCAUTO leads engineers to believe that by performing a P-level

sweep, varying P-levels for the same grid, limiting values of computed data

(potential energy, stress, displacements, etc) can be extrapolated for the

mesh with infinite DoF. FIESTA experts indicated that the training manual is

incorrect in showing curves, extrapolating the predicted limiting values for

displacements and stresses. Displacements and stresses do not converge mono-

tonically and should not be extrapolated. The best way to check

27



Table 4

Center Plate Displacement

100-03f Uniform Load Dead Load
Thin Plate Displacement Error, Displacement Error, %

P-level 4 (156 DoF) -0.000420 1.33 -0.001029 2.22

P-level 5 (244 DoF) -0.000429 0.15 -0.001051 0.13

FIESTA' (227 DoF) -0.000427 0.55 -0.001047 0.54

GTSTRUDL (227 DoF) -0.000435 1.33 -0.001067 1.32

Theoretical -0.000430 -- -0.001053 --

Moderately Thick Plate

P-level 4 (156 DoF) -0.0000170 N/A -0.0001252 N A

P-level 5 (224 DoF) -0.0000173 -0.0001271

FIESTA' (227 DoF) -0.0000172 -0.0001267

GTSTRUDL (227 DoF) -0.0000174 -0.0001277

Thick Plate

P-level 4 (156 DQF) -0.000000844 -0.00002089

P-level 5 (224 DoF) -0.000000855 -0.00002112

FIESTA' (227 DoF) -0.000000853 -0.00002108

GTSTRUDL (227 DoF) -0.000000814 -0.00001994

'Linearly interpolated values, Appendix F.
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convergence of these values is to check the agreement between results of

successive runs of increasing the P-level or modifying the grid.

Potential energy predictions

39. The FIESTA Training Manual shows predictions for convergence of po-

tential energy. FIESTA experts agree that potential energy, which is related

to strain energy used to derive the element stiffness matrices, is the only

data that can validly be extrapolated. They further agree that error estima-

tion based on potential energy is useful and meaningful only for indicating

the general quality of approximation. Figures 21, 22, and 23 show this type

prediction for 100-psf uniform loadings on the three plates. Curves are shown

in the FIESTA Training Manual, plotting percent error in potential energy ver-

sus DoF for FIESTA and an H-version FE code (GTSTRUDL is an H-version code).

However, these types of curves were not developed because of the uncertainty

of choosing the converged potential energy and then using this value to calcu-

late the percent of error. FIESTA experts recommend using only P-levels 2, 4,

and 6 for convergence studies. The polynomial being assumed as the shape

function, P-level 2 corresponds to a second-order polynomial, P-level 4 to a

third-order, and P-level 6 to a fourth-order. P-levels 1, 3, and 5 borrow

terms from the next higher P-level shape function. From the recommendation

that only P-levels 2, 4, and 6 be used for convergence, it appears that

P-levels 1, 3, and 5 should be used just as transition levels between

recommended P-levels.

Cost calculations

40. Cost comparison calculations between FIESTA and GTSTRUDL are very

misleading. A true comparison could be made only if human effort were mea-

sured and if both codes were on the same computer system. FIESTA runs on the

overnight priority for P-level 5, the most expensive, were $21.52, and the

GTSTRUDL cost for the analysis of 227 DoF on the overnight priority was $0.25.

This reflects only the computer cost of the two systems.

Display of results

41. Display of FIESTA results was done by an independent program called

IPFVIEW. This program displays the stress-contour interval in a fixed format.

As can be seen in the 50-deg temperature change plots in Appendix D, problems

occur when the interval value exceeds the allotted fixed field (asterisks are

printed). A better approach may be to output the stress intervals in an ex-

ponential format. Another approach is to request more intervals; however, 1WI
2,9
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Figure 21. Thin plate, 100-psf uniform load
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this might clutter an already sufficiently fine stress plot. All plotting for

GTSTRUDL is done by GTSTRUDL and does not require an independent plotting pro-

gram for the display of results.

Conclusions

42. The 3-D tetrahedron element of FIESTA gives good results (consis-

tent with GTSTRUDL's IPBQQ element and thin plate theoretical results) for all

three classes of plates. It is recommended that no fewer than two rows of

elements (each way) and at least a P-level of four be used to model solid

plates. Holes in plates would require more elements.

43. Prediction of convergence by plotting displacements and stresses

from previous analysis are invalid and should not be used. Computer costs for

the size of FIESTA problems were not large. Data for the analyses were easy

to assemble and the grid refinement from changing P-levels was much easier

than H-version methods of grid refinement.
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PART IV: ASPECT RATIO STUDY

Effects on Problem Solutions

44. FE users are concerned with the effect a poor aspect ratio has on

the solution of a particular problem. The aspect ratio can be defined as the

ratio of the largest to smallest dimension of an individual element. For a

typical H-version element the aspect ratio must not exceed four. This study

deals with the effect of the aspect ratio when using FIESTA.

45. The problem shown in Figure 24 is used for this study. Since the

problem is symmetrical about the horizontal line through the middle and a

PTA
2000 PS I

4--

2000 PSI

8'

Figure 24. Beam problem for evaluating aspect ratio

vertical line at the center line, only a quarter model is used. Table 5 gives

all the results for this study. The column labeled N refers to the number

of elements through the depth of the quarter model. Grid I has a single ele-

ment extending the length of the quarter model. Figure 25 displays grid I for

N = 4 . Grid II has two elements along the length of the quarter model. Fig-

ure 26 displays grid II for N = 4

46. From the results seen in Table 5, there is no indication that

FIESTA is sensitive to aspect ratios. However, there are differences between

grids I and II. This again shows the sensitivity of FIESTA to the grid. The

use of a single element across a model is not valid for any FE code. All

grids and plots of results are in Appendix G.
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Table 5

Aspect Ratio-Beam Problem

Aspect Point A Cost
Grid 14 Ratio P-Level X Displacement Y Displacement Ms

1 4 10.67 2 0.63447 E-5 -0.38311 E-6 10.93

10 26.67 2 0.63484 E-5 -0.37588 E-6 16.30

20 53.33 2 0.63490 E-5 -0.37476 E-6 27.35

40 106.67 2 0.63492 E-5 -0.37448 E-6 49.64

14 10.67 14 0.64330 E-5 -0.34745 E-6 15.31

10 26.67 14 0.64349 E-5 -0.314683 E-6 27.24

20 53.33 14 0.614353 E-5 -0.34628 E-6 48.76

140 106.67 14 0.614355 E-5 -0.34611 E-6 79.62

11 14 5.33 2 0.614961 E-5 -0.625147 E-6 13.95

10 13.33 2 0.64999 E-5 -0.62010 E-6 214.914

20 26.67 2 0.65005 E-5 -0.61931 E-6 44.414

40 53.33 2 0.65007 E-5 -0.61911 E-6 66.03

14 5.33 14 0.65129 E-5 -0.56277 E-6 23.11

10 13.33 14 0.65174 E-5 -0.56085 E-6 46.52

20 26.67 14 0.65188 E-5 -0.56006 E-6 88.29 -
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Figure 25. Grid I for N 4

Figure 26. Grid II for N : 4

Basic Guidelines

47. The results in Table 5 show grids I and II converging to different

solutions. The results for grid Ii are correct while grid I is converging to

an incorrect solution. This illustrates that increasing the P-levels will not

solve all mesh convergence problems. However, the authors of PROBE have sug-

gested the following basic guidelines for 2-D grids using the P-level FE:

a. Keep aspect ratio less than 20:1.

b. Provide refinement of grids at corner where results within an
element are desired.

c. Keep curved areas within an element 45 deg or less.

d. Keep internal angles within an element 160 deg or less.

e. Avoid using point supports.

These simple rules will result in adequate grids for most problems and would

have prevented the use of grid I.

36

*~J~~* *~** * %***.



PART V: THREE-DIMENSIONAL STUDY

Objective

48. Since FIESTA is truly a 3-D FE code, this phase of the study was

designed to evaluate its 3-D capabilities. GTSTRUDL was used for comparison.

Problem

49. An intermediate pier for Red River Lock and Dam No. 3 was selected

because the complex geometry and loads required 3-D analysis rather than a 2-D

approximation. Figures 27 and 28 show the structure.

Modeling

50. Different meshes were designed for the FIESTA and GTSTRUDL anal-

yses. Each mesh reflected sound engineering judgment based on the capabili-

ties of each code. Node and element generation techniques were used whenever

feasible.

FIESTA

51. A plot of the FIESTA grid showing the global coordinate axes is

shown in Figure 29. FIESTA has the capability of handling larger (thus,

fewer) elements, but because of loads and geometry, it was difficult to layout

a nodal pattern that was conducive to the nodal generation capability of

FIESTA. FIESTA can only generate nodes that are equally spaced or that are

geometrically graded. The only regularly occurring spacing was in the Z di-

rection (each node on the X-Y plane equal to zero can be thought as being pro-

jected in the Z direction at different intervals to obtain other nodes). A

typical sequence to generate these nodes is:

1 0. 0. 0.

3 0. 0. 30. 1 3 1

4 0. 0. 34.5

5 0. 0. 39.

7 0. o. 69. 1 3 1
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Figure 29. Plot of FIESTA grid with global coordinate axes

These five lines describe the location of nodes 1 through 7. These nodes rep-

resent the lower upstream corner (starting at 0., 0., 0.) of the model. The

first line shows the first node and its coordinates. The second line shows

the last node in the generation sequence, its coordinates, the node number

increment, the number of points to be generated, and the scaling factor. The

scaling factor indicates equal spacing (equal to 1) or the geometric grading.

The data file containing the nodal input is shown in Appendix H. FIESTA can

generate regular grids in one, two, or three levels (directions).
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52. Elements were also generated whenever possible (usually in the Z

direction). Restrictions are that all nodes must have the same increment

and the element increment number is always one. A sequence to generate

elements containing the lower upstream corner is:

31 1 1 29 36 8 2 30 37 9

-1 6 1

The first line shows the element type, element number, and the vertex nodes

describing the element. The second line has the element generation key, the

number of elements to be generated, and the node increment. FIESTA can gener-

ate elements in three levels (directions). Elements used were hexahedron

types 31 and 32, pentahedron types 21 and 22, tetrahedron type 12, and pyramid --

type 42. These elements are shown in Figure 30. The input file containing

the element definitions is in Appendix H. All elements in the FIESTA element

library contain midside nodes. However, FIESTA permits manual input of these

nodes, automatic generation of those nodes, or a combination of both. In or-

der to reduce the amount of manual input, only the midside nodes required to

define curved surfaces were manually input. All other midside nodes were au-

tomatically generated.

GTSTRUDL

53. A plot of the GTSTRUDL grid showing the global coordinate axes is

shown in Figure 31. Since more elements were required and due to more flexi-

ble nodal generation capability, more nodes were generated. GTSTRUDL genera-

tion of the same nodes used in the FIESTA example are:

1 0. 0. 0.

7 0. 0. 69.

GENERATE BETWEEN 1 7 ID 2 INC 1

XD 6 PARTS ARBITRARY 15. 15. 4.5 4.5 15. 15.

The first two lines define the coordinates of the first and last nodes. Line

3 instructs the program to generate nodes between I and 7 beginning with node

2 and incrementing by 1. The last line tells how many parts and the relative

lengths the distance from node 1 to node 7 is to be divided into. GTSTRUDL

can also generate nodes in one, two, or three directions.

54. GTSTRUDL element generation was also used. Commands to generate

the same elements shown for FIESTA are:

GENERATE 6 ELEMENTS ID 1, 1 FROM 1 1 TO 29 1 TO -

36 1 TO 8 1 TO 2 1 TO 30 1 TO 37 1 TO 9 1

40



HEXAHEDRON TYPE 31 HEXAHEDRON TYPE 32

PENTAHEDRON TYPE 21 PENTAHEDRON TYPE 22

TETRAHEDRON TYPE 12 PYRAMID TYPE 41

Figure 30. FIESTA elements
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Figure 31. Plot GTSTRUDL grid showing global axes

Since the nodal increment for each node is given, different increment values

are possible as are element increments. Eight-noded IPLS and six-noded TRIP

elements were used. These elements are shown in Figure 32 with the element

input file in Appendix H. Since no midside nodles are used for these elements,

no curved surfaces could be modeled. This increased the number of elements

used to more closely approximate the curves.

Comparison

55. The FIESTA data was less than the GTSTRUDL data, but the more pow-

erf'ul generation capability of' GTSTRUDL lessened this effect. It is believed

that if identical grids were entered, GTSTRUDL would be easier to use. FIESTA

4~2

Jill'!% %



IPLS TRIP

Figure 32. GTSTRUDL elements

can generate only element types 31, 3101, 32, and 3201 (brick type elements),

while GTSTRUDL can use generation for any element between nodes. Reducing the

amount of input by allowing the computer to generate midside nodes eliminates

the capability of generating type 32. Vertex and midside nodes will not have

the same increment.

56. FIESTA would be greatly enhanced if it were capable of variation of

nodal increment and element increments more than one for element generation

and arbitrarily spaced node generation.

Boundary Conditions

57. Boundary conditions were identical for FIESTA and GTSTRUDL. The

base of the model was totally fixed except for the lower upstream corner which

was free in the X direction. This was done to include the horizontal loads

acting on these nodes. The vertical boundary at the center of both tainter

gate bays was restrained in Z direction only. Since each node has only three

DoF with no rotation possible, this modeled symmetry along these boundaries.

The downstream vertical face, the portion in contact with the stilling basin

slab, was left free. This was done since normally a compressible joint filler

is used and the slab usually is considered not to add any restraints.

FFIESTA

58. FIESTA has the capability of adding restraints by nodes, faces, or

surfaces. The user has the flexibility to define how the faces are grouped

into surfaces. Surface restraints were used for the symmetry boundary, nodal
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restraints for the lower upstream corner of the base, and face restraints for

the remainder of the base. The program requires restraint of all midside

nodes with restrained common vertex nodes. When face or surface constraints

are used, the program automatically applies the specified constraints to ver-

tex and midside nodes.

GTSTRUDL

59. GTSTRUDL constraints can be input only for individual nodes. How-

ever, the list capability allows similar restraints to be placed on many nodes

with minimal additional input. GTSTRUDL can also release constraints that

have previously been imposed.

Comparison

60. The flexibility of FIESTA makes the input of constraints easier.

However, an initial run is necessary to determine face and surface numbering,

if these capabilities are to be used. FIESTA could be further enhanced if

constraint releases were possible. Then the base could have been totally re-

strained using the surface capability and the upstream nodes selectively re-

leased in the X direction.

Plotting

61. FIESTA has the capability of plotting input geometry as well as

output. GTSTRUDL cannot plot output, therefore only input geometry plotting

capabilities are compared.

FIESTA

62. FIESTA can generate only batch plot files. For 3-D meshes, this

means selecting the viewing angle in advance. Instructions in the user's

manual on obtaining the rotation values for the desired viewpoint were

difficult to follow. Consequently, several rotational combinations were used

to get a view that adequately showed the structure. A plot of the mesh using

IPFVIEW is shown in Figure 33.

GTSTRUDL

63. GTSTRUDL can plot input interactively or create a batch plot. The

batch plot has the same restrictions as FIESTA, however the interactive plot-

ting allows easy change of the viewpoint to get the optimum viewing angle.

Interactive plotting is much more expensive than batch plotting. A plot of

the mesh is shown in Figure 34.
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Figure 33. FIESTA mesh plot using IPFVIEW

Comparison

64. Both codes allow plotting of selective portions of the structure.

This is very helpful for debugging complex meshes since plotting the total

structure results in excessive overwriting, and this renders the plot useless.

65. The hidden line removal capability of IPFVIEW used for FIESTA inad-

equately removed all hidden lines as can be seen in Figure 33. It appears

that the entire surface is plotted even though only a portion is visible.
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Figure 34. GTSTRUDL mesh plot

66. The ability of FIESTA to produce contour plots of the output is a

necessity for all 3-D FE studies. The feature makes FIESTA a desirable code

for a 3-D analysis.

Properties

67. The same material constants were used for both programs. They are

as follows:

E = 3,122,000 psi (modulus of elasticity)

v = 0.17 (Poisson's ratio)

y concrete = 150 pcf (unit weight)

The concrete containing the stairwell that leads from the machinery house to

the trunnion girder was modeled as a solid, to reduce mesh complexity, with

%.k. qVw
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the material properties modified to reflect the stairwell. The modified ma-

terial properties are:

E = 1,075,217 psi

v =0.17

y concrete = -51.66 pcf

FIESTA

68. FIESTA required the use of consistent units. Therefore, since feet

were used for nodal coordinates and pounds for loads, all constants were hand

converted to foot and pound units. Density was also required, therefore the

unit weight of concrete was converted to (lb/sec2)/ft4 units (unit weight

+ acceleration due to gravity).

69. FIESTA can analyze isotropic, transversely isotropic, orthotropic,

and generally anisotropic materials.

GTSTRUDL

70. The ability to change units make it easier to enter material con-

stants in their usual form. No hand calculations are required.

Comparison

71. Due to the ability to change units, GTSTRUDL more easily inputs

material constants. FIESTA could be significantly enhanced if it allowed the

user the freedom to change units.

Loads

72. For meaningful comparison of results, the input loads for each

problem should be the same. Different loading capabilities of each program

made direct comparison impossible prior to analysis. Load capabilities were

used from each program that best modeled the applied loading conditions.

Loadings are shown in Figures 35 and 36.

73. The soil loads were input as joint loads for both programs since

the horizontal "K" factor made the horizontal component different from the

vertical component. This eliminated the use of pressure loading, which is

easier to input. Point loads were used to approximate the effect of the ma-

chine house, trunnion girder, and walkway dead weight. Modeling the machine

house and trunnion girder would have increased the complexity of the model.

Tainter gate loads were also applied as point loads for both programs.

FIESTA

74. Hydrostatic loading capability was very useful where there was a
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constant head. Where the head sloped, due to the half-opened tainter gate,

pressures were input at each node. For dead-weight loading, the user entered

the acceleration due to gravity as the loading criteria.

GTSTRUDL

75. Load calculation was cumbersome since no automatic load calculation

exists. All hydrostatic loads had to be entered as nodal pressures, except

the hydrostatic load on the triangular faces of the trip elements. These had

to be converted to joint loads, using tributary area, since GTSTRUDL does not

recognize pressure loads on these faces.

Comparison

76. FIESTA has more powerful and efficient ways of entering load data

than GTSTRUDL. An improvement for FIESTA would be the capability of providing

a list of similarly loaded entities instead of its vertical generation. For

example:

1 TO 5 -500. 0. 0. 0

instead of:

1 -500 0. 0. 0

3

5 : : - :- ' -

This capability would greatly reduce the number of lines of input required.

Data files containing loads for both FIESTA and GTSTRUDL are shown in Appen-

dix H.

77. The relative closeness of the applied loads can be obtained by

looking at the summation of reactions after an analysis. Those values and r

hand calculations are shown in Table 6. The hand calculation for the Z force

Tabile 6
Reaction Load Comparison

FIESTA GTSTRUDL
Hand Percent Percent Percent

Direction Calculation P-Level 2 Difference P-Level 3 Difference Reaction Difference

X -26,5Q5,162 -26,580,000 0.1 -26,580,000 0.1 -25,319,050 4.8

Y 79,547,652 79,092,000 0.6 79,092,000 0.6 78,533,141 1.3

Z 1,274,329 1,433,500 12.5 1,433,500 12.5 1,375,588 8.0

N .
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is approximate, and the difference in computer and hand solution reflects this

approximation. Considering the widely different manner in which their loads

were input, the reactions are considered close enough to give realistic com-

parisons for displacements and stresses. However, these differences in reac-

tion indicate that both programs need improved loading capabilities.

Analyses

FIESTA

78. The first portion of this study was done using Version 2, Update 8.

Midway into the study Version 2, Update 11 was implemented. This required a

list on entities to the processor "DISP" which resulted in Update 8 data files

being inoperable on Update 11. It appears that upward compatibility is not a

requirement in the update made to FIESTA. Upward compatibility is desirable

since original designs often must be rechecked at short notice to analytically

predict structural distress that has occurred. Data files were modified for

Update 11 and debugging continued using P-level 1.

79. Toward the end of the study, MCAUTO changed computer complexes that

were accessible to execute FIESTA. MCAUTO personnel did an inadequate job of

converting procedures to the new complex and, consequently, the procedure used

to execute FIESTA defaulted to execute the previous version of FIESTA (Up-

date 8). Data files were converted to the Update 8 format. P-level 2 was re-
analyzed, since the "ALL BUT" list capability was not operable in the proces-

sor "PROP". This causes elements to show up in two different element property

lists. The FIESTA User's Manual is in error since it states that all list ca-

pabilities are operable in "PROP".

80. The next step performs an analysis at a higher P-level to check

convergence of results. Since the FIESTA manuals give more credence to even

P-levels, P-level 4 was selected. The analysis using Update 8 revealed the

wavefront was too large (required memory exceeded available memory) for a

P-level 4 analysis. FIESTA has no automatic wavefront reduction capability,

so a cyclic manual procedure of entering an assumed order of elements in the

processor "P-LEVEL" was attempted. Another error in the user's manual

emerged, since Update 8 did not have this element reordering capability.

MCAUTO FIESTA support personnel indicated Update 11 had this capability and

told how to override the default of Update 8 and execute Update 11. Data
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files were converted to the Update 11 format. Using Update 11 to execute the

P-level 4 analysis yielded negative pivots in matrices which caused the ana-

lysis to abort after generating a cost of $3,647.39 prior to obtaining re-

sults. Possible errors indicated in the error diagnostic message were checked

and none found. The line containing the value of P-level was changed from 4

to 1 and the P-level 1 analysis was performed for debugging. The P-level 1

analysis executed with no negative pivots. MCAUTO FIESTA support people could

not explain why negative pivots emerged for the P-.level 4 analysis and not in

the P-level 1 analysis nor could they offer any means of correcting this. P-

level 2 was analyzed using Update 11 to compare with the results using Update

8. Although results were obtained, three negative pivots were detected which

caused bogus displacement and stress values resulting from an imbalance be-

tween the applied loads and the reactions. The summation of the applied loads

and reactions were off by a factor of 107.

81. At this point attempts for a P-level 4 analysis were abandoned and

a P-level 3 analysis was attempted. Since P-level 2 and P-level 4 analyses

did not work properly with Update 11, Update 8 was used. Data files were con-

verted to the Update 8 format and the execution procedure was modified to

access Update 8. Results of a higher level (P-level 3) were finally obtained

for comparison with P-level 2 results.

Comparison

82. GTSTRUDL was much easier to execute. The time involved in the un-

productive attempts at a P-level 4 analysis was 20 man hours and was not in-

cluded in the discussion of cost in paragraph 84.

Results

83. Displacements and stresses for the nodes shown in Figure 37 were

used for comparison. These points were selected because the intersection of

the stem and base is a critical area, vet the points are far enough away from

singularities (stress concentrations) to give reliable results. Results of

FIESTA P-levels 2 and 3 along with those from GTSTRUDL are shown in Table 7.

Results of both FIESTA analyses are close and compare favorably with GTSTRUDL

results. Ideally, the results should be identical but differing approxima-

tions of geometry, loads, and element behavior account for the differences. A

plot for the FIESTA analyses of the potential energy versus the inverse of the
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Figure 37. Location of' comparison nodes
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Table 7

Selected Results of Analysis
Code 6X . ft aY , ft 6Z , ft _X , ps_ _Y , p CZ , ps

P-Level 1

FIESTA 2 0.0003376 -0.0006346 0.0000020 -3,496.6 -6,375.7 -3,323.7
FIESTA 3 0.0003428 -0.0006372 0.0000013 -3,154.0 -6,854.9 -3,274.5
GTSTRUDL 0.0001644 -0.0006490 0.0000003 -1,483.2 -6,839.1 -2,888.6

P-Level 2

FIESTA 2 0.0003232 -0.0006148 -0.0000023 -2,557.2 -6,308.5 -3,166.6
FIESTA 3 0.0003275 -0.0006147 -0.0000031 -3,107.6 -6,658.8 -3,192.6
GTSTRUDL 0.0001645 -0.0006170 -0.0000022 -1,777.5 -6,913.4 -2,789.5

P-Level 3

FIESTA 2 0.0002913 -0.0005196 -0.0000003 -1,723.7 -5,394.7 -2,588.6
FIESTA 3 0.0002922 -0.0005202 -0.0000020 -1,810.4 -5,883.3 -2,396.4
GTSTRUDL 0.0001T709 -0.0005000 -0.0000009 -745.4 -5,877.3 -1,781.0

P-Level 4

FIESTA 2 0.0002591 -0.0004654 -0.0000219 -1,215.4 -5,253.4 -1,639.6
FIESTA 3 0.0002589 -0.0004662 -0.0000249 -1,240.1 -5,593.2 -1,453.2
GTSTRUDL 0.0001578 -0.0004463 -0.0000203 -963.8 -4,785.2 -1,440.6

P-Level 5

FIESTA 2 0.0001412 -0.0003583 -0.0000344 -1,257.3 -6,014.0 -1,232.5
FIESTA 3 0.0001414 -0.0003598 -0.0000393 -1,'21.7 -6,211.4 -1,213.4
GTSTRUDL 0.0000832 -0.0003340 -0.0000317 -1,'29.8 -5,218.8 -1,170.9

P-Level 6

FIESTA 2 0.0000770 -0.0002573 -0.0000205 -1,475.4 -6,982.9 -1,885.1
FIESTA 3 0.0000769 -0.0002569 -0.0000211 -1,508.8 -6,986.2 -1,800.6
GTSTRUDL 0.000)449 -0.0002381 -0.0000162 -1,320.3 -6,075.0 -1,435.1

P-Level 7

FIESTA 2 0.0000625 -0.0002239 -0.0000283 -1,409.5 -7,394.2 -2,451.7
FIESTA 3 0.0000629 -0.0002231 -0.0000312 -1,381.0 -7,360.2 -2,263.1
GTSTRUDL 0.0000379 -0.1C002024 -0.0000215 -1,'54.1 -6,406.9 -1,768.3

P-Level 8

FIESTA 2 O.0066 ' - 4.'C2 3 -,).0000505 -1,t83.2 -7,387.E -2,5qO.4
FIESTA 3 0.0000664 -.,.-r4,2224 -0.)000546 -1,'5.7 -7,352.6 -2,440.2
GTSTRUDL 0. 00' 2 - . -0.,)()O424 -1,'86.' -6,379.6 -1,8514.

P-Level 9

FIESTA 2 0.00 9, . . 0 6 - 1 - . . -2,25'. ,
FIESTA 3 '.64)92' - A' Z -')'r .j'58 -4 -1, ,82. -2.1'4.
GTST RU L ,,,- O ,) -,- -, , 8 1 9 _7 . - . ,

':,... I t 4,. . . . . . . .• " i..'. ' ii.%'. ''"*%,,f,%Lj,



active DoF is shown in FigL c 38. Using procedures shown in the FIESTA

manuals, the errors of solution for the energy norm were 8.9 percent and

15.2 percent for P-level 2 and P-level 3, respectively. This is a measure of

error in the total (average) solution. The error at individual nodes may be

more or less dependent on mesh refinement and proximity to singularities.

GTSTRUDL analysis was done for only one grid. Other grids should be analyzed

to guarantee solution convergence.

Cost Comparison

84. The computer costs for FIESTA were $412.70 for P-level 2 and

$1,004.32 for P-level 3. The GTSTRUDL computer cost was $63.86. It took 120

man hours to prepare for the P-level 2 analysis and 150 man hours for the

GTSTRUDL analysis. It would be reasonable to assume 150 man hours for each

grid refinement done for GTSTRUDL while it took less than one man hour of work

for the P-level 3 analysis.

Conclusions

85. FIESTA is a new code that, unlike GTSTRUDL, has not withstood the

test of time. Consequently, many of the problems encountered were due to this

immaturity. However, FIESTA is well suited for 3-D analyses and gives good

results. Use of this program should not relieve engineers of their responsi-

bility to analyze results for their correctness. Errors in the user's manual

should be corrected and addition of the suggested capabilities would greatly

enhance the use of FIESTA.

86. FIESTA's capabilities of increasing DoF and contouring plots of

output makes this program desirable for 3-D FE work. As seen from the cost

figures, the cost of manpower far exceeds the computer cost. The ability to

conduct a mesh convergence study of the complex 3-D problems in a minimum of

150 man hours without generating new grid results is demonstrated in this

report.
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Figure 38. Node displacements and stresses shown for comparison
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APPENDIX A: FIESTA FILE AND PLOTS FOR COARSE GRID,
TWO-DIMENSIONAL DAM
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TWCM 146t JUL 14.'84 00740 1
06750 ALL

"I"0 STOP 00760 END OF 40IIAL D1m
00W I OAR9 0 1N0.0 4.3= .23

6013006 6 00S711•O0 4.058 6.9-T
00140 3 131.33 0 10ND OF 1 *6 4AL PPOPMIU0IlO 4 0 S I onto810 E

"1" $ S S 1 0 a
0170 a -10.83 12 1 4030 ALL
0Sa 7 013 1 40040 0S OF PLOL Kf
0010 a $ 3 1 SIM NO LIST
*669 3346 1 OS111,1w1
0000 1 0 1431 000 1
000 it IT I" I 00=0 OIV LS IN -y0006 %8 0 In I 69 I

666413 17 tog 1 SO 0 -36. 00
Sa1 14 -it. 0 0 4410 ALL
006 Is 00 elm (HO OF LO C 1 I
06170 ti 131.33 0 6030 a

1 67 * 0 0040 $USOW A TIC LOAD IN #x
*1Mo6 560 few65
0300 19 -10.33 130 0004 a 62.4 143 R 0
*310 f 0 13 0 ON" 13 4
arm* II 6 3 0 NS END OF 1W905TA IC
0330 2 03 46 0 OWN 0. OF LOA CAS
60340 a3 1 143 0 01 0 N0 OF LOAM

003O a4 1? 1" 0 010 SL

0031 2 1? 135 0 01030 LOA COMBIlTION I
00:10 EN0 OF rOO 3tHTtq 01040 1 1 a 1
00310 31 i 14 5s Is 17 1 a 5 4 100 IN OF LOA CODIIHATI014 1
00400 21 2 1 16 IN a 3 S 010 U6 OF LOAD COIhIATION KV
0040 31 3 14 17 20 19 1 4 7 6 01704 SLOVE
0420 31 4 37 ]I 1a a1 4 87 :100 SANV

004302 1 S 1 1 81 S 9 0 *to0 8SlrF
00440 at 6 19 f 33 0 ? 0 011i ISTXI
06410 31 7 20 at 14 23 7 3 It10 01116 *SOLVE
*4 aI 82 4 24 9 I1 *IhM 8D9P
0470 31 • 23 84 S 35 150 II 13 Ii 01120 SAMI
004621 10 16 £6 U S 3 9 0It410 1 00
04* END or INCIDENCIS 0STIse -11.C)2 0 0 0
060 NO LOCAL COON. SYS 6ti6 tie OF Lam AXES SYS1Tr' -0
*61 4 01516 3H1ESW
09680 NO E(UI A TIlc 3111N I
00638 0 I9I swrt WIK I Z( - 0 Pl.ANEI

44660 SSW f1at* 0. 0. S.
OGG"5 I em 2
67 I 0 18310 1SI MS SlI A+.A
*61 uPL0@ 0140 0 OF CRS194

06011stI leas * Siaf 1 l
sale 0. e.. 0ft.0 S HOSATIC + KOA LOM . PLIEVL * 6
0*IS END PLOT I ign l OF CMTO
0000 4 1t SOIPLOTSee"0 I Ilot 0 0 0 01N 1

0865 (oFgYrm PL02 0310 26 S, 1 1 0. 0.
1166 EN OF PLOT DATA 01330 S PL,•

so66330 3 013406
096660 A I13S0 19 (N 60 60660
so?" 6 1 1a3 013i0 PRINCIPAL STRESSI
00716 3 01370 20 I0 0 0 0 0 0
Was0N0 or COWS? 01330 PRINCIPAL 611SS3

00730 NPRP 01396 END OF PLOT DATA

Figure Al. Data file for analysis and plotting

of coarse grid two-dimensional (2-D) dam

A2



t +

COARSE 2-D DAN PROBLEM FIESTA

at. "a

Am

Figue A3 Plt ofgri

pr - fE Si Ci?

Fiur A2.10 Plo o% noe neeet



COARSE 2-D DAN PROBLEM IE T
Iffs no I ( Z - *.LN I FI ST
WAR?.KC 4 DEAD LOA FWLA Km N

LEGEND- 19,10U
* -MRw 90 . -3W 61.
*-m~ 33. -us 04

*-ms~ 7- -a m 4,:~**--

$4U- -ILM 7
q? . -cm t

S~~ ~ 41U0 33v 3
I' mu

41 IV NC

II -FUN

Figur A~ Anntatedcontur pot ofprinipal srse
in~~~~~~ X ieto, -ee3

A ~wI 40157
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Figure A6. Nonannotated contour plot without boundary,
X-direction principal stresses, P-level 1
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Figure A7. Window plot of annotated contour plot,

X-direction principal stresses, P-level 1
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Figure A8. Annotated contour plot of principal stresses in
Y-direction, coarse grid, P-level 1
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Figure A10. Nonannotated contour plot, Y-direction
stress without boundary, coarse grid, P-level 1
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Figure A12. Window plot

of annotated, Y-direct-
ion stress contours,

(Iii!coarse grid, P-level 1
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Figure A13. Annotated contour plot of X-direction principal
stresses, coarse grid, P-level 2
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Figure A114. Monannotated contour plot of X-direction
principal stresses, coarse grid, P-level 2

A9'

g ill19 1 111111111111 1( klliglill :J I iliV



Fi r &16. Subulndw plot Of annotated I-direction
pr.neipal m ream cotours, ooem grid, P-level 2

CWS1 8-9 I POSWILI

AI
_of _P

.... ~ ,IS S -i

P-lv" 20 .- II

'- • • A-O

- - " ,, ",..d' % P. d



I n.

F gure A18. Monannotated plot of Y-direction principal stress
oantours, oarse grid, P-level 2

Figure A19. Window plot of partially annotated, Y-direction

principal stress contours, coarse grid, P-level 2
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Figure A22. Annotated plot of Y-direction principal stress
contours, coarse 11rid, P-level 3

Figure A23. Nonannotated plot of Y-direction principal stre33
contours, coarse grid, P-level 3
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Figure A24. Window plot of nonannotated Y-direction
principal stress oontours, ooarse grid, P-level 3
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Figure A25. Window plot of partially annotated Y-dlrc t ion
principal stress contours, coarse grid, P-level j
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Figure A26. Annotated plot or X-direction principal stress
contours, ooarse grid, P-level 6
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Figure 28. Window plot of notaannotated 1-direction
principal stress contours, coarse grid, P-level 6

Figure A29. Window plot of' annotated X-direotion
principal stress contours, coarse grid, P-level6
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Figure A30. Subwindow plot or nonannotated, X-direction
principal stress contour3, coarse grid, P-level 6
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Figure A35. Subw~ndow Plot cf nonannotated, Y-airection

principal stress contours, coarse grid, P-level 6
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APPEJJIX B: FIESTA FILE £11) PLOTS FOR FINE GRIP.
TW-OMIUiONAL D~AN

.. 1 f

It S



00710 60 3.33 25 0
?1% 14:18 JUL tS.-4 007P0 61 93 2S *

S073 68 110. 5 256
mas10 101 00740 63 -8.33 460

M to inuRMa 00710640946 0
19 40" 0 M.33 460

1-1.? aOl 93 46 0
0 007667 -4 901 ~04"780 a8 0 "p 0
0 Me 0056633 09S 0

0St0 70 SO.33 95 0
060071 143 0
000M 78 .33 1430
elm 73 0 IS
I0.O 74 1? 1600OOS041 76 0 tll 0
03.70 76 17 1SS

* -,0N 1I1 90 g Or C0Ql013M511
4 a O 66 33 3 4046 4S 18e37

0663 -1511136
13 1 10oO 31 It57 So 64 63 19 M 2S

100-3I 0092 1? $SIR 5 64 0 3 1B6
13 1 00930 St 1t So 6 64 al Z? n

.ant 0004 $Mai 35 S 1 a227
06W1031 90SO61 "66 51P13 U33 27
0OON1 2161 61 663a4 VP

000 X 16 0 31. 6463O67391a s 3 9

1 1.3J0 30-131
/8 ~ ~ ~ ~ ~ 091 -101 38 1 t~ o(exDr

as 00S35 21 a5 57 as 71 23 30 33
. =3 46 1  @10. 31 ft S 60 72 71 33 31 34 33
061010t1 27 6370 M 31 32 34

1U.23 491 016353133 77274 7333 34 3935
15 46 161033 31 2s9 73 74 76 75 35 .16 33 V7

4 O 1 01040 EM O I8IrEES
04030 0 01056140 LOCAL COgt. SYSTEM

31 33 IN I0130 7
31i 306.23 U 1 @1*70 "0 COUIMLENTING

l0 330143 1 016".0
Oil 143O1 010 . 1CCK

17 l IS0 1110 1

61133 0. 0 O11 61136 SHPLOTu 0114,"
40 so *Ilse1010151 1 1 00 0

O1il"0 . go.
ol 1700CI PLOT? 13
@1110 4

I O0 elm |" 0 3O,.O ,

1110301 a3

S9twodiesinl 2-)da in r (cmontined)~

SO 11 3 01o, Oil" ,
40-331 13 0 Mw

19V 01t,6 4.3K98 .33 -
'w-- • Ot340 4."0 G.[_4-

Figure B1. Data file for analysis and plotting of,...
two-dimensional (2-D) dam fine grid (continued), "
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Figure B2. Annotated plot of 2-D dam filne grid nodes and elements
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Figure B3. Nonannotated plot of 2-D dam fine grid nodes and elements
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Figure B14. Annotated plot of X-direction principal stress
contours, fine grid, P-level 1
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Figure B5. Nonannotated plot of X-direction principal 3tress
contours, fine grid, P-level 1
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Figure B6. Window plot of nonannotated, X-direction principal
stress contours without boundary, fine grid, P-level 1
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Figure B7. Subwindow plot of nonannotated, X-direction
principal stress contours, fine grid, P-level 1
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Figure B8. Annotated plot of Y-direction principal stress
contours, fine grid, P-level 1

Figure B9. Nonannotated plot of Y-direction principal stress
contours, fine grid, P-level 1
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Figure 310. Window plot ot nonannotated, Y-direction
principal stress contours, fine grid, P-level 1

Figure 811. Subwindow plot of partially annotated, Y-direction
principal stress contours, fine grid, P-level 1
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Figure 812. Annotated plot of X-direction principal stress
contours, fine grid, P-level 2
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Figure B13. Nonannotated plot of X-direction principal stressI

contours, fine grid, P-level2
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Figure Bi14. Window plot of partially annotated, X-direction
principal stress contours, fine grid, P-level 2

Figure B15. Subwindow plot of partially annotated, X-direction
principal stress contours, fine grid, P-level 2

810



+ + _

men I Io-00m FIESTA
Ono" _ __ _ _ _ _ __ _ _ _ _ __ _ _ _ _ 55 O a~~

a no

*iiw U. 4153a

-" * 214 3f
-a a V. 400

U * .15

uise a

Ono
W-0

Figure B16. Annotated plot of Y-direction principal stress
contours, fine grid, P-level 2
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Figure B17. Nonannotated plot of Y-direction principal stress
contours, fine grid, P-level 2
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Figure B18. Window plot of partially annotated, Y-direction
principal stress contours, fine grid, P-level 2

Figure B19. Subwindow plot of partially annotated, Y-direction
principal stress contours, fine grid, P-level 2
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Figure B21. Annotated plot of Y-direction principal stress
contours, fine grid, P-level 3
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Figure B2. Window plot of noannotated, Y-diretion
principal stress contours, fine grid, P-level 3

UJ

B14

q m' I 1 11

Figure B22. Wido plo of1 anntaed 1Y-direction4.



Ki

.3

Figure B24. Annotated plot of X-direction principal stress
contours, fine grid, P-level 5

Figure B25. Nonannotated plot of X-direction principal stress
contours, fine grid, P-level 5
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Figure B28. Subwindow plot of nonannotated, X-direction
principal stress contours, fine grid, P-level 5
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Figure B33. Window plot of annotated, Y-direction
principal stress contours, fine grid, P-level 5

Figure B34. Window plot of nonannotated, Y-direction

principal stress contours, fine grid, P-level 5
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APPENDIX C: GTSTRUDL DAMI FILES
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Model 1

STRUML 'FIRST MODEL OF CONC. DAMI'

)UNITS FEET POUNDS
JOINT COORIDATES
1 -11.92 0 SUPPORT
2 0 0 SUPPORT
3 5 0 SUPPORT
4 29.33 0 SUPPORT
5 93 0 SUPPORT .~

6 131.33 0 SUPPORT
7 -11.55 5

10 29.33 5
11 93 5
12 127.16 5
13 -10.83 13
14 0 13
15 5 13
16 29.33 13
17 93 13
19 120.5 13
19 -9.83 25
20 0 25
21 10 215
212 28.33 25
23 93 25
24 110.5 '25
25 -8.333 46
26 0 46
27 218.33 46
28 93 46
29 -4 9?5
30 0 95
31 28.33 95
32 60.33 95
33 0 143
34 25.33 143
35 0 160
36 17 16'0
37 0 185
38 17 185
ELEMIENT INCIDENCES

3 3 4 10 9
4 4 5 11 10
5 6 12 11

6 7981413
7 9 10 16 15
8 10 11 17 16
9 11 12l 18 1.'
10 13 14 20 19
11 14 15 21 20
12 15 16 22 "1

13 16 17 232
14 17 18 24 2 3
15 19 20 26 25
16 20 21 26

C2



Model 1 (Concluded)

17 21 27 26
19 21 22 27
19 22 23 26 27
20 23 24 28
21 25 26 30 29
22 26 27 31 30
23 27 28 32 31
24 2930 33
25 30 31 34 33
26 31 32 34
27 33 34 36 35
29 35 36 39 37
TYPE PLANE STRAIN
ELEMENTS 1 TO 6 25 27 28 PROPERTIES TYPE 'IPLO' THICK 1.
ELEMENTS 7 TO 15 19 21 22 23 PROPERTIES TYPE 'IPLO' THICK 1.
ELEMENTS 16 17 18 20 24 26 PROPERTIES TYPE 'CSTG' THICK 1.
CONTANTS E 4.32E8 ALL
POI -33 ALL
LOADING 1
ELEMENTS LOADS
1 TO 28 BODY FORCE GLOBAL BY -154,176
JOINT LOADS
1 FORCE X 30-9E3
7 FORCE X 47-E3
13 FORCE X 8O.625E3
I? FORCE X 11?,36SE3
25 FORCE X 196,875E3
29 FORCE X 146,257E3
33 FORCE X 17.653E3
STIFFNESS ANALYSIS REDUCE BAND
LIST REACTION DISPLACEMENTS STRESSE6S ALL
PLOT DEVICE SCOPE 4014 BAUD' 12'0.
PLOT PROJ
HARDCOPY
END;PLOT CONT 9D SXX LOAD 1
HARDCOPY
END;PLOT CONT BD SYY LOAD I
HARDCOPY
END
FINISH4
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Model 2 
56 8.5 119

STRUDL -SECOND fMODEL OF CONC. DAM' 57 29.33 119
UNITS FEET POUNDS 58 44*16 119
JOINT COORIDATES 59 8.5 143
1 -11.92 0 SUPPORT 60 0 151.5
2 0 0 SUPPORT 61 8.5 151.5

3 5 0 SUPPORT 62 21.167 151#5

4 28.33 0 SUPPORT 63 8.5 160
5 93 0 SUPPORT 64 0 172,5
6 131.33 0 SUPPORT 65 9.5 172o5
7 -11.55 5 66 17 172.5

9 0 5 67 8.5 185
9 5 5 68 8.5 95
10 28o33 5 ELEMENT INCIDENCES
11935 11287

12 127.16 5 2 2 3 9 8
13 -10.83 13 3 3 4 10 9

14 0 13 4 4 39 41 10

15 5 13 5 39 5 11 41

16 29.33 13 6 5 40 42 11

17 93 13 7 40 6 12 42

18 120.5 13 8 7 8 14 13

19 -9.83 25 9 9 10 16 15
20 0 25 10 10 41 43 16

21 10 25 11 41 11 17 43

22 28.33 25 12 11 42 44 17
23 93 25 13 42 12 18 44

14 13 14 20 19
25 -8.333 46 15 14 15 21 20
26 0 46 16 15 16 22 21
27 28.33 46 17 16 43 45 22
28 93 46 18 43 17 23 45

29 -4 95 19 17 44 24 23
30 0 95 20 44 18 24

31 28.33 95 21 19 20 26 25

32 60.33 95 22 20 21 46 26

33 0 143 23 21 22 27 46

34 25,33 143 24 22 45 47 27

35 0 160 25 45 23 28 47

36 17 160 26 23 24 28

37 0 185 27 25 26 49 48

38 17 185 28 26 46 50 49

39 60 0 SUPPORT 29 46 27 51 50
40 110.5 0 SUPPORT 30 27 47 52 51
41 60 5 31 47 28 53 52
42 110,5 5 32 48 49 30 29
43 60 13 33 49 50 68 30
44 110.3 13 34 50 51 31 68
45 60 25 35 51 52 32 31

46 8.5 46 36 52 53 32
47 60 46 37 29 30 55 54

49 -6.04 70.5 38 30 68 56 55
49 0 70.5 39 68 31 57 56
50 8.5 70.5 40 31 32 58 57

51 28,33 70.5 41 54 55 33
52 60 70.5 42 55 56 59 33
53 76.5 70.5 43 56 57 34 59

54 -2.0 119 44 57 ;8 34
55 0 119 45 33 59 61 60

C4
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Model 2 (Concluded)

46 59 34 62 61
47 60 61 63 35
48 61 62 36 63
49 35 63 65 64
50 63 36 66 65
51 64 65 67 37
52 65 66 38 67
TYPE PLANE STRAIN
ELEMENTS 1 TO 19 21 TO 25 27 TO 35 PROPERTIES TYPF 'IPLO' THICK 1.
ELEMENTS 37 TO 40 42 43 45 TO 52 PROPERTIES TYPL 'IPLO' THICK 1.
ELEMENTS 20 26 36 44 41 PROPERTIES TYPE 'CSTG' THICK 1,
CONTANTS E 4.32EB ALL
POI .33 ALL
LOADING 1
ELEMENTS LOADS
I TO 52 BODY FORCE GLOBAL BY -154.176
1 EDGE FORCE EDGE 4 GLOBAL VARIABLE VX 8937. 9625.
8 EDGE FORCE EDGE 4 GLOBAL VARIABLE VX 8625. 8125.
14 EDGE FORCE EDGE 4 GLOBAL VAR VX 8125, 7375.
21 EDGE FORCE EDGE 4 GLOBAL VAR UX 7375. 6062.5
27 EDGE FORCE EDGE 4 GLOBAL VAR VX 6062.5 453].25
32 EDGE FORCE EDGE 4 GLOBAL VAR VX 4531.5 300.
37 EDGE FORCE EDGE 4 GLOBAL VAR VX 3000. 150'.'
JOINT LOADS
38 FORCE X 4500.
54 FORCE X 13500
STIFFNESS ANALYSIS REDUCE BAND
LIST REACTION DISPLACEMENTS STRESSESS ALL
PLOT DE'JICE SCOPE 4014 BAUD 120.
PLOT PROJ
HARDCOPY;END
PLOT CONT BD SXX LOAD 1
HARDCOPY;END
PLOT CON T SYY LOAD 1
HARDCOPYiEND
FINISH
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Model 3

STRUDL 'THIRD MODEI' 56 -7.291 58.125 115 61.767 30.667
UNITS FEET POUNDS 57 O, 46.000 116 72.178 30.667

JOINT COORIDATES 58 10.333 58.12! 117 82.589 30.667

1 0. 143.000 59 19,958 70.250 119 93.000 30.667

2 01 130.875 60 28.874 82.375 119 99.388 30.667

3 10.333 143,000 61 38.100 82.375 120 105.777 30.667

4 -1,042 130.875 62 46.957 92.375 121 -11.550 5,000

5 0. 151.500 63 55,224 82.375 122 0.0 0.0 s

6 0, 118.750 64 67.624 82.375 123 5.000 5.000

7 10.333 130.875 65 -8.333 46.000 124 19.590 15.333

8 8.708 151.500 66 O. 37.750 125 30.301 23.000

9 17,932 143.000 67 t0.333 46.000 126 40.751 23,000
910 -2 118.750 68 20,312 58.125 127 51.201 23.000
11 0 160.000 69 29.582 70.250 128 61.651 23.000

12 70 39.178 70.250 129 72.100 23.000
1 * 1 6 6 571 48527 70.250 130 82.550 23.000-

13 10.333 118.750

14 18.186 130.875 72 57.482 70.250 131 93.000 23.000

15 17.416 151.500 73 69.194 70.250 132 99,388 23.000

16 8.500 160,000 74 76.083 70.250 133 105.777 23.000

16 5030 160.000 75 -8,957 37,750 134 112,165 23.000

17 25.330 143,000 76 0. 29,500 135 -11.920 0.0 s

18 -3,125 106.625 77 9.000 37,750 136 5,000 0. S

19 0. 172.500 78 20.667 46.000 137 19.308 7.667

20 0. 94.500 79 30.291 58.125 138 30,069 15.333

21 10.333 106625 80 40.256 58.125 139 40.557 15.333

22 18,540 118.750 81 50.097 58.125 140 51.046 15.333

23 26.039 130.875 82 599741 58.125 141 61.534 15.333

24 17.000 160,000 33 70.764 58-1- 142 72.023 15.333

25 21.165 151.500 94 84.541 58.1 143 82.511 15.333

26 8.500 172.500 85 -95 29 "5: 144 93.000 15.333
27 33.789 130,87 8 9.5 5

36 0. 21.2 145 99.388 15.333
28 -4.166 ?4.5 0 87 7.667 29. "5 :46 105.777 15.333

29 0. 185.000 88 20.395 38.3: 147 112.165 15.333

31 10,333 45 99 31.000 464000 148 118.553 15.33.5
32 18,895 1.65 g 41-333 46.000 149 19,037 0.0 S
32 18.895 106.15 91 51.667 46.000 150 29.836 7.667
33 26.747 118.750 92 62.000 46.000- 151 40.363 7.667
35 8,500 8.000 93 72.333 46.000 152 50.890 76,61
36 34.866 118.750 44 82.667 46.000 153 61.418 7.667

95 93,000 46.000 154 71,945 7.667
37 42.247 118.750 21 155 82.473 7.66738 -5.208 82.375 96 -10.206 250;
38 O 75 97 06 13.000 156 93.000 7,667
39 0. 70.250 99 6.333 21.250 157 99.388 7.667
40 10.333 82,375 Q9 20,123 30,66?7 158 105.777 7.667

41 19.249 94,500 900 30,767 38.333 112.165 7 .667
42 27.456 106.62 1 3,333 6 11553 7.67
43 17.000 185-00) 38.333 160 1.5 7.667
44 35.944 1 0 " I. 6 -, c3 16: L.603 0.6 s
4S 43.817 !06.6:1j 61.894 38.33!1I2 29,603 0.

46 50706 1C60, I -)4 72.256 38,331 163 40.169 O. S
145 022.628 38.31- 164 50735 0. S

47 -6.250 70.250 106 93.000 38.33 116 61,701 0. s -'

48 0.,8.2
49 10.333 ;0.250 1,1 9Q.389 38.331, 166 71.868 0. S

50 19.603 0237- i:,8 -:0,330 13.000 1S7 82.434 0. S
50 19.603 8023 t,?. 5.00, 168 93,000 0. S
51 28.165 94.500 110 5.000 13.000 169 99.388 0. S

52 37.022 94.500 111 19.852 23.00 170 105.777 0. S111 1985 23.8700.50

53 45.387 94.500 12 30,534 30.6c 11 11:.165 0. s

54 52.965 9 1t3 40.945 30.6'< 172 119.f53 0. S

55 59.165 94.500 :14 51.356 30.66" 173 124.942 ),
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Model 3 (Continued)

174 131.330 0. s
ELEMENT INCIDENCES 58 144 143 155 156

1 135 122 109 121 59 143 142 154 155
2 122 136 123 109 60 142 141 153 154
3 136 149 137 123 61 141 140 152 153
4 174 161 173 62 140 139 151 152
5 109 97 109 121 63 139 138 150 1516 109 97 109 110 64 138 124 137 150

6 123137 124 Il 109 65 156 155 167 1687 110 124 111 98 66 155 154 166 167
8 96 111 99 87 67 154 153 165 166

90 77 9 88 7 7 68 153 152 164 165
10 77 89 78 6769 152 151 163 164

11 110 98 96 97 70 151 150 162 163
12 98 87 76 8667 151 150 162 163

13 87 77 66 76 71 150 137 149 162
14 77 67 57 66 72 1 4 2
15 97 86 96 108 73 1 3 8 5
16 86 76 85 96 7 3 9 15 8
17 76 66 75 6 75 5 8 16 11
18 66 57 65 75 76 8 15 24 16
19 65 57 48 56 77 17 23 27
20 57 67 58 49 78 17 25 15 9

21 48 58 49 39 79 17 9 14 23
22 39 49 40 30 80 23 14 22 33
23 30 40 31 20 81 33 22 32 42
24 20 31 21 12 82 42 32 41 51
25 12 21 13 6 83 51 41 50 60
26 6 13 7 2 84 60 50 59 69
27 2 7 3 1 85 69 59 68 79
28 95 106 107 96 79 68 78 89
29 95 84 94 37 It 16 26 19

30 95 94 105 106 16 24 34 26
31 94 93 104 105 39 19 26 35 29
32 93 92 103 104 ;0 26 34 43 35
33 92 91 102 103 91 24 15 25
34 91 90 101 102 92 67 78 68 5835 90 9 0 I 93 58 68 59 49
35 9 898 100 1094 49 59 50 40
36 89 78 88 100 95 40 50 41 31
37 106 104 116 117 96 31 41 32 21
38 105 104 116 11 7 77 21 32 22 13

39 04 03 15 16F8 13 22 14 740 103 102 114 11'- 1 73
41 10210 113 114
42 101 100 112 113 100 56 48 39 4742 101100 8 1 113 101 39 30 38 4743 100 88 99 11220 28
44 118 117 130 131 102 3

103 20 12 18 2845 117 116 129 030
46 116 115 128 129 105 6 2 4 10
47 115 114 127 12q 10 6 8 9 8 0
48 114 113 126 127 107 89 90 80 69
49 113 112 125 126 107 79 80 70 69
50 112 99 Ill 125 109 69 70 61 5 0
51 131 130 143 141 109 60 61 52 51
52 130 129 142 143 110 51 52 44 42
53 129 128 141 142 ill 42 44 36 33
54 128 127 140 141 112 33 36 27 23

55 127 126 139 14 113 90 91 81 80
56 126 125 138 119 1i4 80 31 '1 70
57 125 Ill 124 138 115 70 71 62 61

'6 61 62 53 52

C7
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Model 3 (Concluded)

117 52 53 45 44
119 44 45 37 36
119 91 92 82 81
120 81 82 72 71
121 71 72 63 62
122 62 63 54 53
123 53 54 46 45
124 92 93 83 82
125 82 83 73 72 4 FORCE X 1147.0425
126 72 73 64 63 1 FORCE X 3442.419
127 93 94 84 83 STIFFNESS ANALYSIS REDUCE BAND
128 84 74 73 83 LIST REACTIONS DISPLACEMENTS STRESSESS ALL
129 74 64 73 PLOT DEVICE SCOPE 4014 BAUD 120.
130 64 55 54 63 PLOT PROJ;LABEL ALL
131 55 46 54 HARDCOPY;PLOT CONT BD SXX LOAD 1
132 46 37 45 HARDCOPY;PLOT CONT BD SYY LOAD 1
133 37 27 36 HARDCOPY;END
134 168 169 157 156 SAVE DIRECT 'PRCDAM'
135 169 170 158 157 FINISH
136 170 171 159 158
137 171 172 160 159
138 172 173 161 160
139 106 118 119 107
140 107 119 120
141 118 131 132 119
142 119 132 133 120
143 131 144 145 132
144 132 145 146 133
145 133 146 147 134
146 144 156 157 145
147 145 157 158 146
148 146 158 159 147
149 147 159 160 148 1 wie
150 120 133 134 ,
151 134 147 148
152 148 160 161

TYPE PLANE STRAIN
ELEMENTS 1 2 3 5 TO 27 30 TO 71 73 TO 76 78 TO 90 PROPERTIES TYPE 'IPLO' THICK 1.
ELEMENTS 92 TO 128 130 134 TO 139 141 TO 149 PROPERTIES TYPE 'IFLO' THICK 1.

ELEMENTS 4 28 29 72 77 91 129 131 132 133 140 150 TO 152 PROPERTIES TYPE 'CSTG' THICh I.
CONTANTS POI .33 ALL
CONIANTS E 4.32EB ALL
LOADING 1
ELEMENT LJADS
I TO 152 BODY FORCE GLOBAL BY -154.176
I EDGE FORCE EDGE 4 GLOBAL VAR VX 8937.5 8625.
5 EDGE FORCE EDGE 3 GLOBAL VAR VX 8625. 8125.
15 EDGE FORCE EDGE 3 GLOBAL VAR VX 8125. 7609.375
16 EDGE FORCE EDGE 3 GLOBAL VAR VX '609.375 7093.75
17 EDGE FORCE EDGE 3 GLOBAL VAR VX 7093.75 6578.1-
18 EDGE FORCE EDGE 3 GLOBAL VAR VX 6578.125 s06:1.',

19 EDGE FORCE EDGE 4 GLOBAL VAR VX 6062.5 5304.68!,
100 EDGE FORCE EDGE 4 GLOBAL VAR VX 5304.687 4546.875
101 EDGE FORCE EDGE 3 GLOBAL VAR VX 4546.875 3789.062 '"

102 EDGE FORCE EDGE 4 GLOBAL VAR VX .3789.062 3031.250
103 EDGE FORCE EDGE 3 GLOBAL VAR VX 23031.25 227-.43,
104 EDGE FORCE EDGE 4 GLOBAL VAR VX 2273.437 151!."2C
105 EDGE FORCE EDGE 3 GLOBAL VAR VX 1515.620 757.312

JOINT LOADS
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APPENDIX D: PLATE STUDY FILES AND PLOTS
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40340 3

Mu. N~N LATE"037 END OF LOAD CASE a

00100 STOP "B"s 3
sias 1 s. S. S "0890 TEMPERATURE LOAD OF DELTA- 60 DEG

401403# 21S. S. .S 00926 70. 130.
00135 t.54 05 S 44924 ENDOF TENIPEF
41066 . S. 0S0931 ALL

4111106 to.S. 5041940 END OF LOAD CAMSE
001"761.6s. -S 119SI EID OF LOADS
00190 a S. is. -S 00910 WIOfD

ISM1 ts 0. #- $- Se980 LOAD CONIIMATION, it
$&us 11S.S0. ISM oI
Sol 12 W- 0-4 20 END OF LOAD COMBINATION It

02013 0. S. 0$ltsl
1115 14 S. S. 0. 01oa0 LOAD COMISINMTIOI 13

00201is1i.S. 6. 010N3031
00270 16 0. 1$. $- 0104 END OF LOAD CONBINATION III
$eas 1? S. to. $. 6106 13
41102s to to. to. 0. 01060 LOAD CONSINATION 13

00310 31 1 101It 14 13 1 254 $1086 END OF LOAD COMBINATION 13
50326031 2 11 12 1S 142a3 6 S010"ED OF LOAD COMINATION DEF
443303 313 14 17 16 4 S 7 $It" SLOVE
00340 31 414IS13 1? S 692 ftit$SARRAY
00350 END OF INCIDENCES 01120 *STIFF
00360 NO LOCAL COOS SYSTEN 01130 *STATIC
00270 01140 ISCLUE
00380 NO EOUIUALENTING 01160 3373E55
4163940910ITIS
00460 *SUROF 011700
00410 1 01190 ALL
00420 10. 01190 ALL
00430 2MPLOT 01I00 SAME
60440 1 st121o0 00
01461011 11 02 0 00 slue. 0. 0. 0
04840 -60. 15. IS. 01230 END Of L OCAL AXES SYSTEM - 10
107 END PLOT ID 01340 SCHISMI
043904 e13m I
00490 t 101 00 01Waf Z-5 PLN 11SIMACE No. a)
0050l 3-D GEOMlETRY PLOT 013703a 0 1
00610 END OF PLOT DATA em0 .W
osSas $CHECK 12
ISM3 SCOHST 61300 a
0040 3 012a3 01310 END OF CMESH
401556 S 6 01320 SCDATA
00S68 3 01 01330IS 0 1 0 11
00670 3 01340 RESULTS OF UIFORM PRIESSURE PILELwI
9388 30 0135011itst010 1
03S20 4 01350 RESULTS OF DEAD LOAD . PLEUS I

Glill ENDOF CONST 013012 1301 1 1
0600 PROP 01330 RESULTS OF 60 DEG 7EM CHANGIE *PLIEVEL I
Gaza$ 1 01390 END OF CIATA
08"30 ALL 01400 SCIPLOT
00640 END OF MATERIAL DISP 01410 1
00660 1 a00 0140 M30010110 10. 6.
00660 4.176EV .27 0143006. 0. 10.
06670 15.2174 6.6E-6 01440 E0D PLOTID
02620 END OF MATERIAL PROPERTIES 01450 6
03690 XPLEVEL 01400 19 100 aft000 0 050
06700 1 01470 PRINCIPAL STRESSI
ela AlWI f SSa 014003 0 0000

411020 ND F PLVELDEF01490 PRINCIPAL STRES~a
0730 ENOOFLI D $Is" 1 lea" 0 0 0
00730 NOW LISo PRINCWM. STMESSI
010740 1LAD 0153 as l1100 0 0

00760 UNIFORM PRESSURE IIN -z DIRECTION GI3 PRINCIPAL STRESSIB
00770 3 0164019 130a 20 a 000 0
04730 3 160. 01550 PRINCIPAL STRIESSI
007I a 01560sle30 0 1 0 000

""END oF UNIFORM PRESSURE 01670 PRINCIPAL STRESSa

00310 END Of LOAD CASE I 01500 ENDOPLTDA
"Sao0 a t" a O
011130 GRAVITY LOADING IN -2 DIRECTION

Figure D1. Data file for FIESTA P-level 1 analysis
and plotting of' thin plate problem
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OOI3O06. 6. -32.3

P17116 1111 AY ISO 1 4 06 ALL
40170 D OF LOAD CASE a

"it THIN PLA 0I TEMPERATURE LOAD OF DELTA- SO DEG
"Its 1 O. 0. . 001 it
01019 at $. 0. .S 6610 70. 14.

0 3 1 0.5. ,S W0a END OF TEMPDf
0l1 4 0. S. ,S 00930 ALLSIM S S. S. .S O090 EN OF LOD CAS 3

01170$ 1 It S. .S O"96O END OF LOADS
"I ts ? 0 . t o . S SI MG SLC OND
0I"8 aS. I. .S 00976 ito"" 9 Is. Is. .S 00030 LOAD COIBINATION Itelo If 0. Go I. N D O L
0@8610 . 0. 016.2
00a0 10. .10. 0100 END OF LOAD COMBINATION 1100130 I. 10. 0 01050 1300240 1t 0 S- 6. 010 0 LOAD COBINTION 120Dem is is. S. s. 40436 a t
o" 16 0. it. O. fto END OF LOA C011INATION la
662141 17 S. iO. 0. 01SO 13
0020 is it. Is. I. 0tN4 LOAD €0ONllATION 13

06306 END OF COORDINATES 01079 3 1
0331 3t 11 11 14 13 I S 4 @iON END OF LOAD CO3INATION 13
00320 31 a 11 18 IS 14 a 3 6 S 0"END O OF LOA COBINMTION DEF

00330 31 3 13 14 17 16 4 6 1 7 O"SOII81AY
00340 31 4 14 16 13 17 S 6 98 $list *ARRAY
"360 DD OF I CIDENCES 011s ISTIgF
0030 NO LOCAL COON SYSTEM 0I0 *STATIC
00370 0 010 IOLP
0030 NO EGUIVALENTING $it0 8SP
00w 0 81176 6SIE090 gSN il?$ O

00410 1 0.tN ALLMRS tO. 11190 AL

00430 *IPLOT 0120 SAES
0440 1 0t21610 o 0
004 1 ot S I I 1 0 0 o SI20I. S. O. 0
0640 -6S.IS. 03 END OF LOCAL AXES SYS7EM - 10
00470 END PLOT It SIM *CIES
0040 4 elm 1
004 00101 0 0 O 012 - PLANE (SURFACE W. 9)
0050 3-D GEOMETRY PLOT 0O100 0 1
a0SIO END OF PLOT DATA 01a80N . o It.OoSZo $MEC( #late 3

00530 $CONST MIS0 2
00540 3 6 1 2 3 01316 END OF CHESN
ON550 S 6 0131 ICDATA
00500 S13301o I11 1 O 10050 3 0 1 01340 RESULTS OF UNIFOR PRESSURE .PLPEL • 300570 3
0050 302a 01356110 o 10101
00 4 01360 RESULTS OF DEAD LOAD , PLEVEL a 2

0060 END OF CONST 01370 120 13 6 1 1 L
0OS PROP 01386 RESULTS OF 50 DEG TEMP CHANGE . PLEVEL - 2
0D620 1 01390 END OF: CDATA

00630 ALL 81400 SCPLOT
040 END OF MATERIAL DISP 01410 1

00 1 0 0 0 01420 aO S 1 1 1 0.6.
00"S 4.176E$ .27 01430 0. O. it.
O074 15.2174 6.61-6 01440 END PLOTID
00680 END OF MATERIAL PROPERTIES 01450 6
00690 8PLEYEL 01460 9 IO 00 0 0 0
907 a 01470 PRINCIPAL STRESSI

0710 ALL 01486 20 100 2" 6 6 0 e 6
O070 END OF PLEYEL DFr  0140 PRINCIPAL STRESS2

66738 NO LIST 6IS00 19 110 10060

60740 $LOADS 01510 PRINCIPAL STRESSI

67Lo1 612 a. its M 0 0 0 0 0
0tS30 PRINCIPAL STRESS2

00760 UNIFOA PRE[SSURE IN -2 DIRECTION 01540 19 120 200 e 0 0 0
0070 3 0$1S0 PRINCIPAL STRESSI

00?370 .atS0 26120 20 0 0 0
09O0 END OF UNIFORM PRESSURE 01S?6 PRNCIP L STRES 2
6810 END OF LOAD CASE I OS ED OF PLOT DATA
0032 a 015 IENDP
6030 ORWITY LOADING IN -2 DIRECTION $0I4 8

Figure D2. Data file for FIESTA P-level 2 analysis
and plotting of thin plate problem
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7M

0 60840 8
PTTHN3 1a8 MYfW 15,184 t"858a 0. 0. -32.2

T"08S0 ALL

00100 STOP 070 END OF LOAD CASE a
00110 THIN PLATE "oan 3
foi IS. 1. .5 6690 TEMPERATRE LOAD OF DELTA- 0 DEGDt3 as. e. .6 M 11

081463 IS. - .5 010 70. 126.
"Ise 45. S. S 09 ENO OF TEMP DEF
00160 S S. S..S 6093 ALL
60170 81. . .S Mg40 END OF LOAD CASE 3
001670 .10. .S IS9M END OF LOADS
seIuO IS. 10. .S 06960 SLCOMI
O260 le.1. .5 om 11
60216 1s o. 0. 6. 00936 LOAD COMBINATION 11
6220 it S. 0.. 094 1
230 8 14. 0. 6. 610 END OF LOAD COMBINATION 11

0240 13 0. S. 0. sifs ta
62S5 14 S. S. 0. 61620 LOAD COMIINATION 12
OO6 is is. S. o. 6143 2 1
602" 166 0. 6. 06 01640 END OF LOAD COMDINATION 12
oO 17 S. 10. 1. 0IO 13
6om9 13 16. 1o. 6. 6160 LOAD COMBINATION 13
M3O END OF COORDINATES 10•70 3 1
0310 31 1 10 It 14 13 1 2 S 4 I68O END OF LOAD COMBINATION 13
6320 31 a 11 12 IS 14 2 3 6 SIMg END OF LOAD COINATION DEF
00330 31 3 13 14 17 16 4 ? 1 Sit"SLOVE
00346 31 4 14 IS 18 17 S 6 9 8 $114IARRAY
003O END OF INCIDENCES 61120 1STIFF
00360 NO LOCAL COOR SYSTEM 01130 $STATIC
06370 6 $1140 8SOLE
6038 NO EOUIUALENTING 611s0 $DISP
00390 61160 iSTRESS
6040 SURF sit"6
06416 1 61180 ALL
00420 10. 01190 ALL
60436 SIPLOT 6120 SAMS
064401 flat@1i 0 O
O4SS 101 1 1 1 0 a • • lm01220 . 1. 0. 6
646 -60. 15. I. 01236 END OF LOCAL AES SYSTE M 10
06470 END PLOT ID 61240 CMES14
00480 4 612" 1
60490 1 1010 0 12o O 2z-$ PLANE (SFACE NO. 2)
6500 3-0 GEOETRY PLOT *07 26 1
DO616 END OF PLOT DATA 012800. I. 16.
00526 SCHECK 01290 3
6530 $CONST @1360 2
0540 3 0 1 2 3 61316 END OF CRESH

00550 S 6 01320 ICDATA
00560 31 1330 6SO 11 1 1 6 1
0S76 3 01340 RESULTS OF UNIFORM PRESSURE PLEYEL * 3
00586:3 0 2 1356 116 126 I s 1
66590 4 01360 RESULTS OF DEAD LOAD , PLEUEL a 3

6066 END OF COST 01370 126 136 1 1 1
04610 SPROP O1330 RESULTS OF SO DEG TEMP CHANGE , PLEUEL * 3
00626 1 61390 END OF CDATA
0630 ALL 11400 tCPLOT
00640 END OF MATERIAL DISP 61410 1
0660 1 0 0 61420 2054 1 1 0 1 0. 0.
60610 4.176E9 .27 61430 S. S. 10.
00670 IS.2174 6.6E-6 61440 END PLOTID
60686 E4D OF MATERIAL PROPERTIES 01450 6
0690 SPLEUEL 61460 19 1604 6 1 66
0$700 3 61470 PRINCIPAL STRESSI
61710 ALL 014860 IS4 210 0 0 06
10726 END OF PLEUEL DEF 61490 PRINCIPAL STRESS2
60730 NO LIST 01s 19 !11266 0 0 6
00746 SLOADS 615s PRINCIPAL STRESSI
667S6 I 01582 20 s6 1 6 2 60 0
00760 UNIFORM PRESSLRE IN -Z DIRECTION 61530 PRINCIPAL STRESS2
0770 3 0154 19 10 200 6 6 6
00780 3 I00. I5M0 PRINCIPAL STRESSI
16796 0 •1560 12 2a0 6 6 6 0
600 END OF UNIFORM PRESSURE 61570 PRINCIPAL STRESS2
Sel31 END OF LOAD CASE I 61580 END OF PLOT DATA
03262 01S90 SEHOP
0030 GRAUITY LOADING IN -Z DIRECTION $

Figure D3. Data file for FIESTA P-level 3 analysis
and plotting of thin plate problem
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PTTN4 1M:13 MAY 15084 @0870 END oF LOAD CASE a
00100 STOP 00980 3
00116 THIN PLATE 0090 TEMPERATURE LOAD OF KLTA- SO DEG$6126 i. *. .SO tw it
68134 a S. $- *S 00916 70. 120.00140 3 It. 0. .6 0090 END OF TEMP DEF

ISO 40.5S. .S 00930 ALLO0160 S. S. S 0940 END OF LOAD CASE 304170 6 10. S. .S 69S END OF LOADS"1" 7 0. 1. .5 00966 ILCO142Sol" I S. If. .5 0097 1100200 9 Is. to. .S 00980 LOAD COMBINATION 11Seat s 0.0. 0. 0990 1 10022e 11 s. 0. 0. 0160 END OF LOAD COlBINTION it
0"30 12 to. . . fis6t 1200240 13 0. S. 0. 6100 LOAD COMBINATION 12OOM 14 S. S. 0. 01030 2 100260 IS 1. S. @- 01040 END OF LOAD COMBINATIONI 12on7 1G 0. If. 0. 0I05 13
04286 1 S. Is. O. 61660 LOAD COMBINATION 1300 8 to. Of. O. 01070 3 10030 ENOD OF COORDI*ATES 0100a END OF LOAD COMBINATION 1300310 31 1 10 11 14 13 1 2 5 4 01090 END OF LOAD COMBINATION DEF032 31 8 It 2IS 14 2 3 6 5 0il" SLOVE00330 31 3 13 14 17 16 4 5 8 ? •111ISARRAY
00340 31 4 14 IS 18 17 S 6 9 8 110i STFF003SO END OF INCIDENCES 01130 %STATIC
00360 NO LOCAL COOP SYSTEM 01140 ISOLYE003700 0IIS SDISP00380 NO EQUIUALENTING 01160 XSTRESS003900 01170 0l
60405 ISURF 0112 ALL06410 1 01190 ALL00420 10. 01200 AXES0443 IMPLOT 01210 to 6 0
0044001220 0. . .
0045 101 S I I 1 O 2 0 O 0 41230 E 0D OF LOCAL AXES SYSTE -66460 -60. 19. IS. 01246 ES
00470 END PLOT ID 01240 iCS44486 4 126iO6 Z-S PLAtE tSURFACE NO. 2)04490 I O o o 41270 a 0 1O"S0 3-0 GEOMETRY PLOT f28$ 0. . 10.00SIS END OF PLOT DATA 01290 360520 SCHECK 1340 200S30 XCONST 01310 END OF CMS1400S40 3 0 1 Z 3 013 6 *CDATAGOSS$ 5 6 1330 0 1 1 6 1 0 100560 30 1 41340 RESULTS OF UlIFOM PSSURE * PLEVEL * 460576 3 013S0 I 1* 1 0 100580 30 8 1360 RESULTS OF DEAD LOAD , PLEUEL • 4059 4 01370 120 13 1110060 END OF CONST 01386 RESULTS OF 50 DEG TEMP CHANGE PLEUEL 40066 MOP 0390 END OF CDATA06620 1 61460 1CPLOT
63 ALL0141

00640 END OF MATERIAL DISP 0141f 26 • S 0 1 1 O 1 6. 0.**6se 1 06 01430 00.1161600660 4.1760 .27 $1444 E, Ot,0670 15.2174 6.6E-6 01450 L00680 END OF MATERIAL PROPERTIES O14O0t 200 0 0
066910 1PLEVEL 61470 PRINCIPAL STRESSI00? 4 148 20 10 200 6 0 O O6il ALL 01490 PRIN4CIPAL STRESS20W720 END OF PLEUEL DEF 6s0 19 11 206 0 0 9 0
01736 NO LIST 6116 PRINCIPAL STRESSI00746 *LOADS 01526 20 116 206 6 0 064750 1 6IS30 PRINCIPAL STRESS2
80760 UHtIlr~lFC PRESSURE IN -Z DIRECTION 01540 9 126 204 0 0 0 00770 3 PISS PRINCIPAL STRESSI00780 3 1". 1560 240 12 e o 0 0 600?90 2 01670 PRINCIPAL STRE6S00800 END OF UNIFORM PRESSURE 01580 END OF PLOT DATA00810 END OF LOAD CASE 1 61904 SENDP
0320 2
00830 GRAVITY LOADING IN -Z DIRECTION
003l40 3
608SS S. 6. -32.2
00860 ALL

Figure D4. Data file for FIESTA P-level 4 analysis
and plotting of thin plate problem
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PTTHt4 1412? JUL 116.'8d*4 0. 0.-3.

0-078 Ill OF LOAD CASE 2
00:0.) STOP Il 3
ooiiOt THI PLATE ~bTWRkU LA FKrl OK
04120 10(. 0. d-8S 11i RTI LOAO OitL4~S
O%0130 a3.9 .5 OZ*I 0 1 9

00160 3 1. S. .S .o;,- 0 NDOFWili.
00160 S S.S*S6046 END OF ILOAD CASE 3
0#176 70 1*S S E; FNDI OF LOADSil
M84u 7 S. 10. .6 till& XLCOMS
06196 o S. to. S QJ70 It
00:13 gs to I*. S W29 LOAD C0RDNA3I~ ON It*oile ld . o.6. 4lile1 1
*2zzo i1s . . 0 11 END OF LOAD CONSIII1AIION 11

02013 0. S. S. 61610 LOA COPSINATION 12!
Il 1420. S. 0. 0ieI

64211is t. S. s. &#1640 ll OF LOAD COAIINTIO4 12
*.)2ri 17 o. 1*. 4. alob. 13
03411: 16 1. le. Il SIC11O1 LOAD COAI#AIION 13
001300 END OF CO3ADJNIMAY5 Sl107, E3 OFLA1MIAIN1
943tO 31 1 10 It 14 11 1 24 S~ ~ 4N FLA ONIA11
*0j.4 31 E ! 1 2 15 1482 3 6 036094 FI'l OF LOAD '.OflDtrHTION OFF
04 317031 3 13 14 17 16 4 587 01100 SLO014
00344 31 4 14 15 19 175S6 9 2 lil0 *STIFF40350 Elij (:4 1hCIrEhC2l OIL).) $STATIC
e0JILI no LOCAL COOR SYSTEMW Z1146 S 6Lv.L
ea)370 0 .)1l!. SDII.P

Il " LOUIUALCEiTING 61160 SSkESS
004.3 IsokF 01194 ALLea41d 1 01196 ALL

00 *rWL$VT Iii'lilil to 0
k0..440 I DR*41 .0
QO,4CO -50. IS. I 020 0 10 END OF LOCAL AXIS SVSTEM 10I
W04 till PLOT ID Ill* 1
40 4 GI161 * Z-5 PLANE (SURFWACE NO. 2)
illt 1-1) CEOMETRY PLOT I 2 1
e.510 Ei. Of PLOT III*. V~ C 0

Ill3 1C(G,.,T 01146 I. L4uf CMESH
OQ546 36 0 3 3 el . W.&" 6
VS-3 S 6 41 1",J k.9 11 0 1 a I
WC-0 3 0 1 Sill)S4 kS ULIS OF Wi&?ll PRESSIAL I ll.~ S
till 1 !:0 11 12 a 1 0 1
ai'. 3 0 8 Pz~ EiuLTS OF DEADfLOAD , PLIEVEL *S

OZ b4 0137 121? 13 01 11
III... E:#Z0 OF ClilT OIl$ RESULTS OF Sib DEG TEM~P C"ANGE *PLCIJEL S
4;j&6 IPR.P1~390 Ill OF CDATA

*~'.:. I01400 tCPLOT
Ct'J ALL l~ERA L 01411k I ..Il f h.) OF FnTERIAL LISP014i0 203 0 1 6 .00'.;L9 1 OS0 W 01433 0. 0. !0.

04( 3 4.1'i~9 .UY7 01440 END PLOTID
1-. .- cr .,filn& Pi-I[I 01450 6f;.L cr -IERliLFk- [ATJJJ014111 19 too a&$ * a * 0 0~ aLL':L01470 PRINCIP~AL STkCESS

0.TJ~ 1410 20 14200a00116 0
*0?1O ALI. 0Ill PRIMCII-AL STCsE!;
Co?,? ie£. OF PLEVEL DIF 815~011 19 11111 24b 0a00
u~o'i tiC LIST 410I PRINCIPAL SUaESSI
ev?40 sLuADS *15d0 ea 110 eca02 0 00 0
o0..z I @1530 PRIKCIPAL $Ti.:,SJ
je;o UNiFORM4 PESSURE IN Z DIRECTION 01540 19 126 2Qa6 o 0 60
acr~e 3 01550 P4INCPAL 57NE(,Sl

00L03 lop. *15E6E lag 120 a 0 * a0
Aa 0 201510 FRImC1FAL S%~EiS2e_4 loD OF UNOIFORM PRE5SURE *t~a Ill OF PLOT DATA

ai219 E110 OF LOAD CAiE I elE0 %lltr

.. AuITY LOADING III -Z DIRECTION It

Figure D5. Data file for FIESTA P-level 5 analysis
and plotting of thin plate problem
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0"1t0 $TV 00870 END OF LOAD CASE a
Nl1 .THIC A. 00390 TEMPERATURE LOAD OF DELTA.- 60 DEG
00130 a S.. S. SIM It

001403 10 S. .06610 70. 109.
"IS4 S1.0S.S. III2 END OF TEMP DEVI 041 0 S. S. S. III ALL

NIOS AL. 5. 5

00170 6 1.S. . END OF LOAD CASE 3
OOIS 70S. 0.S. 090 IENDOF LOADS
O103 a S. to.S. 0SO nLCOR
00240 3 10. 0.1. O0?0 t
00210 10. 0. 6. 693 LOAD COMINTION 11
002s 11 S. S.0. OO90 11
"n0 1 If. 6. 0. 01600 END OF LOAD COMBINATION 11
R240 13 0. S. S. 00 1 O
08250 14 S. S. S. 01M LOAD CONAINATJON 12
SIMS i to. 5. 0. 61831 I
0020 160. 10. S. 0640 END OF LOAD COBINATION 1 a
00820 11 S. 10. 6. 0100 13
006 13 10. 1t. 0. 0160 LOAD COMBINATION 13
00300 END OF COORDINATES oo0 3 1
0031031 111 14 131 8 4 0106 END OF LOAD COMBN2TION 13
00320 31 2 1t 12 15148 36 010 E OF LOAD COMINuzATIOf D
00330 31 3 13 14 17 16 4 S 8 7 Oil" *LOVE
0340 31 4 14 IS 18 17 5 6 9 8 WIN SARRAV
003S6 END OF INCIDENCES 01120 *STIFF
00360 NO LOCAL COOR SYSTEM 61136 *STATIC
00370 6 $1140 *SOLVE
00380 140 EOUIUALEHTING 6tS $OISP
093900 611s *STRESS
00400 tSUIF 611i70
00410 1 OIl3 ALL
06420 10. 61196 ALL
00430 SAPLOT 000 SAES
00440 1 018101000
004SO 011 I 1 8 2 O O8200. O. O. 
00466 -60. 15. 1S. 018 EM D OF LOCAL A).S E • 10
00476 END PLOT ID 01840 ED Cv94

66430 4 012O I S
0049 1 116 60 6501# SINCE NO.3)
66560 3-D GEOMETRY PLOT 0180 6 O 1
00SIG END OF PLOT DATA 0186 6. a . 10 .
0S50 $CHECK 6120 3
60530 SCOWIT 61300 8
OSS40 3 6 1 2 3 61316 END OF CRESH
0OSSO 5 6 613&0 SCOATA
006 3 0 1 13301 0 1t o 1 o1
00570 3 01340 RESULTS OF UNIFON PERSSURE PLEUEL-IOOSO 3 0 2 I$ l 01OI5sr
0053636 6 1356116 e 16100590 4 O0136 RESULTS OF DEAD LOAD , PLEU£L • I
0"0 0NDOFCOST 01370 120 13 0 1 1 1
020 SPROP 01380 RESULTS OF SO DEG TE P CHANGE * PLEVEL - 1
00630 1 61390 END OF CDATA
00630 ALL 6t44 &CPLOT
040 END OF IATERIAL DISP 61410 1
60401000 . 01420 800 S 0 1 1 0 1 .6.
0656O 4.17E9 .27 014300. 0. 16.
66670 16.2174 6.6E-6 01440 END PLOTID
00680 END CF MIATERIAL PROPERTIES 614SO 6
00690 sPLEEL 01460 19 IS 200 0 6 0
0o0 : 11470 PRINCIPAL STRESSI

I ?Ll. 014860 IS0 O 0 0 0 0
60720 END OF PLEVEL DEF 01490 PRINCIPAL STRESS2
00736 NO LIST 015009 110 2 0 0 0
66746 ELOADS 610 PRINCIPAL STRESSI
070SO 1 OS29 a0 lie 0 0 0 O a
60760 UNIFORM PRESSURE IN -Z DIRECTION 61S36 PRINCIPAL STRESS2
0770 3 01S40 19 120 2 • 0 0 6
66780 3 10. ISS PRINCIPAL STRESSI

0090 1560 20 120 2"90 060 <600 END OF UNIFORn PRESSURE 01570 PRINCIPAL STRESS2
o6810 END OF LOAD CASE 1 01o END OF PLOT DATA
6032o 2 0s90 ,ENDP ,
00834 GRAVITY LOADINO IN -z DIRECTION $
00840 B -1,.

Figure D6. Data file for FIESTA P-level 1 analysis
and plotting of thick plate problem
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0040 8
PT a la137 MY 1S,84 00SO 0. 0. -38.a0OM6 ALL

wSeO trOP 00470 END OF LOAD CASE a
00110 THICK PLAT 08g0 TEMPERATUE LOAD OF DELTA- SO DEIG
00311 S. 0. S. 0090 .1
00130 3 10. 0. S.70. 1.
001401 40. S. $- O SO END OF EMPDEF
00I0 S. S. 00930 ALL

00176 t. S. S. 0940 END OF LOAD CASE 3
00o 70. Is.. "O END Or LOADS
"1 5. to. S. O090 $LCOMB
0000 10. is. S. 00970 11
o0t1s0 1 . 0.O. 0o00 LOAD COMBINATION it
"o it 0 0.. 0 1 I
0010 ti 10. 0. 0. 01000 END OF LOAD COMDINATION It
O010 13 0. S. 0. 01010 l
001O 14 S. S. 0. 01020 LOAD COSINATION 1a
00 is 0. S.0. 01030 1
0070 is 0. i0. 0. 01040 END OF LOAD COMBIIATION la
00280 17 S. 10. 0. 01050 13
02 1 10. 10. 0. 01060 LOAD COKDIMTION 13
00300 END OF COORDINATES 01070 3 1
00310 31 1 10 11 14 13 1 2 S 4 0080 END OF LOAD COMINATION 13
60320 31 8 111 15 14 2 3 3 0109 END OF LOAD COIlNATIOH F
00330 31 3 13 14 17 16 4 S 8? 01100 iLOE
00340 31 4 14 1S 18 19 S 6 9 8 slit8~
003S END OF INCIDENCES 01120 $STIFF
0030 NO LOCAL COON SYSTEM 01130 $STATIC
00370 0 01140 &SOLV
0380 NO EOUIVALENTING 01150 8DISP
003910 0 0116 8STESS
$0400 8URF 01170 0
00410 1 01180 ALL
40420 10. 01190 ALL
00430 IPLOT 01200 8AXS
00440 1 01210 10 0 0

04510151 S I I 1 0 2 0 0 Oan 9. 0. 0. 0
0046 -60. IS. IS. 01230 END OF LOCAL AES SYSTEM • 10
0470 END PLOT ID 01244 8CPEISH
0048 4 0120 1
04901 101 0 0 0 126 ZS PLN (SUNACE NO. a)
00500 3-D GEOMETRY PLOT 0ine 2 01
00510 END OF PLOT DATA 01280 0. 0. 10.
46520 SCHECK 0la0 3
0S36 ICONST 01300 2
00540 3 0 1 2 3 01310 END OF CHES1
0855 S 6 01320 ICDATA
00S60 3 0 1 0130 1" 11 0 1 0 1
00s76 3 01340 RESULTS OF UNIFORM PRESSURE PLEL I
08 3 0 2 81350 110 18 0 1 0 1
OW90 4 01360 RESULTS OF DEAD LOAD # PLEUEL a I
0600 END OF CONST 01370 120 13 0 1 1 1
60610 SPROP 01380 RESULTS OF SO DEQ TEMP CHA PLEUEL - 2
00620 1 01390 END OF CDATA
00630 ALL 014" 8CPLOT
00640 END OF MATERIAL DISP 01410 1
00650 1 0 0 01420 0 S 0 1 1 0 1 0. 0.
0666 4.176E9 .27 1430 0. 0. 10.
00670 15.2174 6.6E-6 01440 END PLOTID
00680 END OF MATERIAL PROPENTIES 01450 6
046S IPLLVEL 01460 19 1" 200 0 * 0 0 0
01700 a 01470 PRINCIPAL STRESSI
00710 ALL 61480 e0 100 20 0 0 0 O 0
00720 END OF PLEUEL DEF 01490 PRINCIPAL STRESSd
60730 NO LIST 0150 19 110 200 0 0
00740 $LOADS 61510 PRINCIPAL STRESSI
075.1 01s20 20 116 200 o o 00
760 UhIFORM PRESS1JE IN -Z DIRECTION iS30 PRINCIPAL STkESS2

00 3 OIS40 19 120 290 6 0 0 0 0
0078 3 1"o. ISSO PRINCIPAL STwEbS1
e8798 2 ets01 560 120 00 0 o 1 0
000 END OF UNWFOM PRESSURE 01S0 PRINCIPAL STRE S52
00810 END OF LOAD CASE I 01580 END OF PLOT DATA
0082 01690 IENDP
0030 GRAVITY LOADING IN -Z DIRECTION S

Figure D7. Data file for FIESTA P-level 2 analysis
and plotting of thick plate problem
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PTIC93 I139 PAY 15.'84484
0840. S. -32.a

st" STOP 086 ALL
00110 THICK PLATE 64870 END Of LOAD CASE a
00120 10. 0. S. 0880 3
00130 a S. 0. S. 04890 TEMPERATURE LOAD OF DELTA- SO DEC
04140 3 10. S. . 049600i1
"OISO 406. S. S. 00910 70. 120.
00160 S S. S.~ S. 092 END OF TEMP DEF
00170 £ It. S. S. 04936 ALL
"01"07 6. 1.5S. 04940 END OF LOAD CASE 3
"I1" I 5. if. S. 00950 END OF LOADS
..6M. 10t. it. S. *meo W~ORD
00210 100S. S. 0. 06970 It
$4220 it S. S. *. 00980 LOAD COMBINATION 11
0030 a161.S. 6. 6001 1100240 1306. 5. 0. 01030 END OF LOAD COMBINATION 11
f02SG 14 S. S. 0. 01010 12
66260 IS I*. S. 0. 01020 LOAD COMBINATIONI 12
04270f160S.10.0S. 010308a1
00280 17 S. Is. 0. 01040 END OF LOAD COMDINATION 18
002" 1 Is 1. If. $- 01050 13
00300 END OF COORDINATES 01060 LOAD COMBINATION 13
0431 31 110 11 14 131 2S4 010703 1
00320 31 211 121514823 65 91484 END OF LOAD COMBINATION 13
04330 31 313 14 17 16 45317 010 END OF LOAD COND114ATION DEF
00340 31 41415S18 1756 9 0110 $LOVE(
04350 END OF INCIDENCES 01110 SARRAY
00360 NO LOCAL COOR SYSTEM 01120 *STIFF
00370 0 01130 STATtC
00380 NO EGUJUALEKTING 01140 SSOLIJE
00390 0 01150 SDISP
00400 *SURF 41164 tSTRESS
00410 1 01170 a
04420 10. 01180 ALL
04430 IIIPLOT f1190 ALL
04440 1 012"0 $AXES
60450 10151 1 0200 180 tl o0 0
00460 -64. IS. IS. 61220 0. 0. 0. 004470 END PLOT ID 01230 END OF LOCAL AXES SYSTEM It1
0490 104 0 01240 SCRESH
"S5O 3-1) GEOMETRY PLOT 01250 1- LN SRAEN.2
00516 END OF PLOT DATA 612640 I. PIC SRAE .80060 *SCHEck 01280 0. 0. 10.
00530 SCOhST 01290 3
004 3 01 23 0138a 2
"SSG0 S 6 01310 END0 OF CHESH
0056 30 1 613EO SCDATA
00570 3 01330 1"0i1 11
000 3 08a 01340 RESULTS OF UNIFORM PRESSURE *PLEUEL - 3
W960 EN OFcns 1356It 1 18 1 0 I9680 ENDO 0OS 1360 RESULTS OF DEAD LOAD , PLEUEL *3

**620 1 0308101
00630 ALL 01380 RESULTS OF SO DEC TEMP CHANCE *PLEUEL *3

00640 END OF MATERIAL DISP 01396 END OF CDA'TA
00650 1 0 0 1400 1CPLOT
00660 4.176EI .a7 014000 1610.0
0"670 1S.8174 6.6E- 01430 20 0 1. 01 .
080 END OF MATERIAL PROPERTIES 01440 END PLOTID0"90O SPLEVEL 01450 6

007" 3 W160191ooff20o0 00 000710 ALL 01470 PRINCIPAL STRESSI
00720 END Of PLEVEL DEF 01480 201"2"0 00 00
00730 NO LIST 01490 PRINCIPAL STRESS2
0740 *LOADS 01500 19 It102"0 00 00
00750 I 01610 PRINCIPAL STkESSI
@0760 UNIFORM PRESSURE IN -Z DIRECTION $IS-"* 20 110 200 0 00 0 0
00770 3 61530 PRIhCIPAL STkESS2
00780 3 1"0. 01640 19 12a 240 006 0
04 2 01550 PRINCIPAL STikE!.S1
0800 END OF UNIFORM PRESSURE 01560 20 120 200 0 0&0 0
00810 END OF LOAD CASE I 01670 PRINCIPAL STkE552
*0&83 a @15O0 END OF PLOT DATA
00330 GRAVITY LOADING IN -Z DIRECTION 0IS90 XENOP

81

Figure D8. Data file for FIESTA P-level 3 analysis

and plotting of thick plate problemI
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1PTTNCE4 13841 MAY I5s'84 00340 3
008I00. 0. -38.2

001ts hTOP 60360 ALL
64116 THICK PLATE 0370 END OF LOAD CASE a
Ils so.4. S. 00880 3

461303a.4. S. "M39 TEMPERATURE LOAD OF DELTA- SO0DE
00143It. 0.5S. 4490011
001504 0. S. 5. 04910 70 IRS.
0160S51 .. 5. 00920 END OF TEMP DEF

00170 6 N.S.5. 44930 ALL
"1"7 4.Is. . 00944 END OF LOAD CASE 3
061931 S .5. 68950 END OF LOADS
00800 2 1t. I0. S. 40960 SLCOND
0421010o0. 0. 0. 08070 %I

It2 1S . 0. 0. 00986 LOAD COWIIITIOH it
00212 10.0. 0. 009m 1 1

00240 130S. S. S. 01000 END OF LOAD COMBINATIO11 11
002014.5. 0. 01410 12
04201 is0I. 5. 0. e1020 LOAD COMBINATION 18
"M8?16 0.10.06. 010303a1
608801 t75. M0 0. 01040 END OF LOAD COMBINATION it
00190o810. 1$.0. 610013
00300 END OF COORDINATES016LODCMIAON3
0631 31 1101t14 13 1854 VIO6OOADONIATINI

032031 2it l IS 4 a 6 S010304 END OF LOAD COAXINATIO10 1300330 31 313 14 1? 16 453I? 91896END OF LADCNIMTIO0 EKF
00340 31 414IS1 11756931 Oil"LOVJE
00350 END OF INCIDENCES 01110 SARRAY
630 NO LOCAL COOR SYSTEM 01120 *5T1FF
00370 0 01130 SSTATIC
04080 NO EIIUNTING 01144 SSOLUE
00300 a0115* SDISP
WO4O *SURF*j5 SRS

00410 1 01160 *SRS
00420 10. 0119$ AU
04430 WLOT 611901 ALL
06440 1 Oil". AES
04450 11 II1 6 0 0 012" SAMS
00460 -60. IS. IS. 01210 0. 0. 0.
00470 END PLOT ID 01230 END OF LO.A A6 SSSE
SI4804 01240 EN OC OCLMXS 44E -I
60490 1 101 0 0 0 020SR
00506 3-0 GEOMIETRY PLOT @less 1I
00510 END OF PLOT DATA 01250 Z-6 PLANE (SURFACE W4. 3V
09520 SC14LCK 01270 20 S 1.
W60 SCOtIST 01290 0.03 0

00S40 3 a1 23 0138002
005505 6 01310 Eft! OF CMES14
00550 306 1 01320 SCDATA
005703 9114 160011 01 01
0118030 a 40340 RESULTS OF UNIFOR PRESSURE PLE#JEL - 4
08590 4 01358 1110 1 0 10060 END OF CONST 01360 RESULTS OF DEAD LOAD & PLEV*L *4

00610 1PO $1370 120 13 0 1 1 1
0020101380 RESULTS OF SO KG6 TEMP CHANGE PLEI.EL - 400630 ALL 01390 END OF CDATA00640 END OF MATERIAL DISP 014"0 SCPLOT

00 6000040
08660 4.1?6E9 .27 0141 6 51 100.0
0067 15.2174 4.SE-6 01430 0". 0 1 0 10.
00690 EhD OF MATERIAL PROPERTIES 01440 [END PLOT1T)
00696 SPLEVEL 014S0 6
807004 01460 19IS 0 000 000
wW#. ALL 01470 PPINCIPAL STRIESSI
60790 END OF PLEVEL DEF $1430 ft100 2"0 0 9 0G
00730 NO LIST 01490 PRINCIPAL STRESS2
00740 SLOADS Is$$ 19 110 20@0 0 0010
00750 1 02510 PRINCIPAL StRESSI00760 UNIFORM PRESSURE IN -Z DIRECTION 01580 20 110 2"00 000 -00770 3 01S30 PRIl'CIPAL SThxE$Sa
00730 3 140. 01540 19 128 20108 0 00007903 a ISSO PRINCIPAL S~hESSI
00800 END OF UNIFORM PRESSURE 01560 20 120 2080 0 0000
008M END Of LOAD CASE I M?#~ PRINCIPAL STREWS
W08s 2 01098 END OF PLOT DATA
00830 GRAVITY LOADING IN -Z DIRECTION 4IS98 XEMDP

Figure D9. Data file for FIESTA P-level 14 analysis
arnd plotting of thick plate problem
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PTTHNKC. 141S9 JUL 16,'94 00o40 0 .eesQ g e.-32.2

.1100 STOP 00960 ALL
00110 THICK PLATE 00870 END OF LOAD CASE 2
kV 120 0. o. S. 00988a 3
00130 2 S. 0.S. 00890 TEMPERATURE LOAD OF DELTA. SO DEG
00140 3 10. .. S. 00960 1
klSN 4 0. S. S. 00910 70. 120.

00160 S S. S.S. 00920 END OF TEMP DEF
00170 6 1e. s. S. 00936 ALL
00W20 7 0. 1. S. 00940 END OF LOAD CASE 3
00130 s S. . S. 00950 END OF LOADS
00 T10 1 to. 10. 5. 00960 SLCODB
0,,/to 1, o. 0. 0. 00970 11
00 It 5. 0. 0. eeS9 LOAD COMDINATION It
00230 12 to. 0. 0. 0099a I
o,?40 130 . 5. 0. 010a@ END OF LOAD COMDINATION 11
0%%240 14 5. 5. 0. 01010 12

Is to. S. 0. 01028 LOAD COBIINATION 12
0027a 16 o. 10. 0. 01630 a 1
002.0 17 5. 10. @. 01040 END OF LOAD COMiBINATION 12
k10299 1 1s. 10. S. 01050 13
oo300 END OF COORDINATES 0160 LOAD COMIDINATION 13
00310 31 1 10 1 14 13 t 2 S 4 01070 3 1
003'031 8 11 12 IS 14 2 3 6 S 01083 END OF LOAD COMDINATION 13
00350 31 3 13 14 17 16 4 5 3 7 eee END OF LOAD COMDINATION DEF
014340 31 4 1415 19 8? 1 6 9 0 110 ZLOIE
00O10 END OF INCIDEN.ES et1 SARRAY
00 3C, NO LOCAL COOR SYSTEM 01120 $STIFF
0o7e 0 01130 XSTATIC
03881 NO EOUIIVALENTING 01140 SSOLUE
orte5a 0 e1ts IDISP
004Jo SSURF 01168 SSTRESS
00418 1 01170 0
004E to. 0list ALL
V0430 , PLOT 01190 ALL
0044a 1 018l SAXES
0045 01 I I t 1 0 0 01101 0 0
004Ca -0. IS. 1S. 01286 0. 0. 0. *
00470 END PLOT ID 01230 END OF LOCAL AXES SYSTEM • 10
004Ea 4 0124a XCRESH
004S 1101 0 00 0125 I1
06500 3-D GEO1ETRY PtOT l2iZ Z. PLAN4E (SURFACE NO. .I
0 30 END OF PLOT DATA 01270 a 0 1

-, .0 8CC 012 01 0. 0. 10.

03S46 3 0 1 2 3 01380e 2
05 5 6 0315 EID Or CMESH
005Zio 3 0 1 613E6 SCL.ATA
00570 3 01331 IC0 11 0 1 0 1
W-Le 3 a 0 0!340 RESuLTS OF UNIFORM LOAD , PLEUEL 6 5
05S 4 e130S 110 12 0 1 0 1

(0440. E1D OF CONST 01 !o REStJLT$ OF PEAD LCAD , PLEUEL S
0610 vFR3P 01370 12% 13 0 1 ; 1
e .ae 1 011-3 RESULTS CF So rE1 TENiP CHAIGE , PLEEL * 5
ez.3Z ALL clz3.0 EN'D OFCVit.TA

eeZ4a END OF IATERIAL DISP ,'-t,'o tCPLOT
ezz , 1 6 a 0 k, 4 10 1

e634.17669 .27 e14.:0 .3501 0 1 e. a.
e ZE7a 15.aI74 6.6E-6 014 . I.1~036,3 vNi OF VAIERIAL PROPERTIES 014- 0 EN , P.OTIU
03c,93 tPLEV.EL ~4
*0704 S ('1 ii 100 200 0 0 e 0
00710 ALL .14,0 F;l,L :T &5.P1
*0'68 END OF PLEVjEL DEF 1 -. ~ - iI 0 0 z a a
W034 N3 LIST V) I vc' WkL -IY. L- :
00140 xLOADS k ' I, 10 J, 0 0 0 J0
00750 1 "I-SO .F-;l71IliI. 0'.1E'
08E6 UNIFORIM PRESSURE IN -2 DIRECTION 0 11 -. d _ 1 ,1C, I 0 "0 C 0 0 4
0411a 3 .1-i , r. :A -80782 3 ie. ,'.e i9 i.x. xo e w I a L -i

OZ,40 END OF UNIFORM PRESSURE 0'L:, I,:0 1,,.o 7 e C 0 0
O0021 END OF LOAD CASE I (1.70 I , , -L ET'E 2
008a8 2 [i'.0 F' PLT LA,
Ges$ GRAU:TV LOADIh3 IN -Z DIRECTION , LN P

I

Figure D1O. Data file for FIESTA P-level 5 analysis
and plotting of thick plate problem
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* 6e240 8
PTIDTNI 12I21 RAY I5,'94 00850 0. 0. -32.2

00860 ALL
0141 STOP 0870 END OF LOAD CASE 2
0II1 MODERATELY THICK PLATE 188• 3
00120 1 0. 0. I-S 0890 IPWERATURE LOAD OF DELTA- SO K
00130 a S. 0. 1.S 0090 11
11140 3 1. 0. l.S IIIe 70. 120.

ISO 4 0. 5. 1.5 00920 END OF TEW DEF
00160 S S. S. I.S 00930 ALL
017 6 1•. S. I.S 10940 E1 OF LOAD CASE 3
01 4 7 0. 10. 1.5 *0950 END OF LOADS
ot1S I S. to. 1.S 00960 ILCORN

04244 9 t. t. 1.S 00970 11
00210 is 0. 0. 0. 00981 LOAD COMINATIOIN 11
00220 It S. 0. 4. 0990 1 1
0"31 12 10. S. •. 01000 END OF LOAD COMBINATION 11
00240 13 0. S. S. 01401 12
0860 14 S.. 0. 01020 LOAD COMBINATION 12
4260 1l. S. 0. 01034 2 1
04M80 17 s. l0. t. 01640 END OF LOAD COMBINATION 18
ISM1 I? S. 1. S. i1S 13eem tai. If. 0. SIGN1 LOAD COMINATION4 13
00300 E.O OF COORDINATES 0100 3 1
4310 31 1 10 11 14 13 1 2 S 4 0 7 EN OF LOAD CO1INATIO1N 13
320 31 2 11 12 IS 14 2 3 6 S 609 OEND OF LOAD COMI ATIONM DE

6433 31 3 13 14 17 16 4 S 8 7 01If SLOVE
64344 31 4 14 IS 18 17 S 6 9 2 0111# 1AR, A
44354 END OF INCIDENCES 01120 I•TIFF
60360 NO LOCAL COOR SYSTEM 01130 *STATIC
1037 0 01140 *SOLVE
0I380 NO OUIVALENLTING 01150 SDISP
10394 01160 o STRESS
0441 SU 01170 0
4410 1 01180 ALL
00420 10. 01190 ALL
4430 SIPLOT 0120 SAXS
44440 1 01210 100 0
644G1 001 S 1 I 1 0 2 0 6 01220 6. S. 0.,
404"- 60. 1S. 15. 01230 END OF LOCAL AXES SYSTEM 10
00470 END PLOT iD 1240 xCMESW
11480 4 812-04490 1 11 t 000 01260 Z-S PLANE (SURFA 1I0. 2)10110 3-0 GEOMETRY PLOT 01270 2 0 1
II10 END OF PLOT DATA 01280 0 0. 10.
04520 $CHE 01290 3
0530 ICONST 1300 2
00540 3 0 1 2 3 01310 END OF CIRSH
"SSG S 6 01320 ICDATA
00560 3 1 0133 190 11 0 1 0 1
0570 3 01340 RESULTS OF UNIFORM PRESS E PLVEELo1
$86 3 0 2 01350 11 01 2 1

00590 4 01360 RESULTS OF DEAD LOAD , PLEVEL I
10600 END OF CONST 41374 120 13 0 1 1 1
40610 IPRO 01380 RESULTS OF 60 DEG TERP CHANGE PLEUEL * I
40620 t 01390 END OF ClATA
01630 ALL 01404 ,CPLOT
06640 END OF MATERIAL DISP 01410 1
04651 0 • • O1420 200 S 0 1 1 0 1 .0.
00I6 4.176E9 .27 01430 0. 0. 10.
04674 15.2174 6.6E-6 01440 END PLOTID
00680 EhD OF MATERIAL PROPERTIES 01450 6
00694 tPLEVEL 046 19 10 2" 0 0 0 0
0070 1 01470 PRINCIPAL STRESSI
0710 ALL 01480 20 10, 200 00 0 0 0
07al END OF PLEVEL DEF @1490 PRINCIPAL STRESS2

80730 NO LIST 0150 19 11 20 • 1 • 0 0
10740 $LOADS 01510 PRINCIPAL STRESSI
007901 0 215 6 200 110 2 01
60760 UNIFOR PlESSIt[ IN -Z DIECTION 01530 PRINCIPAL STRESS2
06770 3 1540 19 120 M 2 0 •00
07860 3 104. 01550 PRINCIPAL STRESSI
8179 i 41564 2 120 2" 0 • 0 0
00" ED OF UNIFORM PIRESSURE 01570 PRINCIPAL STRESS2
II El0 Of LOAD CAS 1 01580 END OF PLOT DATA
GemI 0159 SENDP
0036 GAVITY LOADING IN -Z DIRECTIONI

I

Figure D11. Data file for FIESTA P-level I analysis
and plotting of moderately thick plate problem
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PYTMWHI 12128 MY IS,'14 6040 8008S0 . G. -32.2
eeOO gTOP 00860 ALL
00110 MODERATELY THICK PLATE 00870 END OF LOAD CASE 2
Islas 1 *. 0. 1.5 00880 3
0030 a s. s. .s 00890 TEMPERATURE LOAD OF DELTA- 5 DEG
00140 3 t. 0. 1.5 "900 11
001SO 40. S. 1.5 6•910 70. 120.
00164 S S. 5. 1.S 00926 END OF TEMP DEF
001706 t. S. 1.S @0930 ALL
SOI0 70. 10. 1.5 00940 END OF LOAD CASE 3
W I S. It. I.S 00950 END OF LOADS
"2" 9 If. to. 1.5 00960 LCORD
0210 1s 0. S. 0. 00970 11

sO22r 11 S. 0. 0. 04980 LOAD COMBINATION 11
023 12 t. O.S. 00990 1 1
00140 13 0. S. 0. 01008 END OF LOAD COMBINATION It

2-50 14 S. S.. 010 12
0e26 1 I1#. S. 0. 01620 LOAD COMBINATION 12
04270 16 0. 10. 0. 01030 2 1
0O280 17 S. 16. 0. 61040 END OF LOAD COIBINATION 12
"g e 10to. 10. 0. 016s 13
00300 END OF COORDINATES 01060 LOAD COMBINATION 13
0010 31 1 10 11 14 13 1 2 S 4 01070 3 1
OO320 31 2 I1 12 IS 14 2 3 6 5 01030 END OF LOAD COIBINATION 13
00330 31 3 13 14 17 16 4 5 1 7 0o0 END OF LOAD COMBINATION DEF
00340 31 4 14 IS 18 17 S 6 9 1 #It" SLOUE
003S0 END OF INCIDEICES 01110 IARRAV
0030 NO LOCAL COOR SYSTEM 01120 STIFF
03700 61130 *STATIC
00380 NO EOUIVALENTING 01140 *SOLUE
003900 0its1 8DISP
000 1SURF 0160 STESS
00410 1 011700
00420 10. 01180 ALL
94430 IMPLOT Oil9 ALL
00440 1 0120 $ANES
06450 1 SI 1 1 0 0 s1210 to 1 0
0040 -60. 15. 1S. 01220 0. 0. 0. 0
00470 END PLOT ID 01230 END OF LOCAL AXES SYSTEM 1 0S
00486 4 e1240 8CMES
00490 1 101 00 t0 0la Is s00500 3-0 GEOMETRY PLOT O126 Z-6 PLANE (SURFACE NO. 2)

i10 END OF PLOT DATA 01270 2 1
05 S %CHECK 01230 0. 5. I.
0030 $CONST 61290 3
0S4 3 0 1 2 3 0130 2

550 S 6 01310 END OF CRESH
0560 3 0 1 o1320 CDAT , 1

"576 3 01330 10 10101
6580 3 0 a 61340 RESULTS OF UIIFORM PRESSURE PLEUEL -
0S90 4 el3S *I t2 e 1 e 1
060 END OF CO0T e13i0 RESULTS OF DEAD LOAD . PLEUEL - 20062o 01POP 01370 2 13 0 1 1 100630 A 01320 RESULTS OF S0 DEG TEMP CHNGE PLEUEL - 26L03 END OF CDATA44640 END OF MATERIAL DISP 01400 SCPLOT
00"50 1 00 014tI
"0; 4.176E9 .27 01416 24670 S~i 14 G.4-G01426 200 55 1 10 1 0 . 0.
0670 15.2174 6.6E-6 01430 6. 0. tO.
50630 ENE OF MATERIAL PROPERTIES 01440 END PLOTID
00690 SPLEVEL Ot4S0 6
0 07 2 a 01460 19 O 200 O 0 4 0 O
WIVlqf AtLL 01470 PRINCIPAL STRESSI '
94726 END OF PLEVEL DEF 0148020 1002 0 0 e e o 0 0
0W730 NO LIST 01430 PRINCIPAL STRESS2
00740 $LOADS 0e$0 19 110e 200 0 0 0
607S0 t e1sie PR!NCIPL srwESS!
00760 uNIFORM PRESSURE IN -Z DIRECTION Olsas 2R A It s te S S 6 "
00774 3 01530 PRIH(.IPAL STRESS2
0078O 3 1". 01546 19 12 S 2e0 e 1 o o o
00790 2 e1550 PRINCIPAL STkESSIe800 END OF UNIFORM PRESSURE 01566 20 t2 20 0 6 0 0
"310 END OF LOAD CASE 1 61570 PRINCIPAL STRESS2
o6820 2 SeSSa END OF PLOT DATA
0130 GRAVIYW LOADING IN -Z DIRECTION OISO9 SENDP

Figure D12. Data file for FIESTA P-level 2 analysis
and plotting of moderately thick plate problem
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PTNTh3 12130 MAY 15,'84 *0840 0
00850 0. 0. -32.2

04111 STOP e0860 ALL H

"Ila IqODERATELY THICK PLATE 00870 END OF LOAD CASE 2

*120 1 0. 0. 1.5 0088 3

44130 2 S. *. 1.$ 00890 TEMPERATURE LOAD OF DELTA- 504 DG

00140 3 so. I. 1.5 
00900 it

00158 4 S. S. 1.5 0091• 70. 10.
IG0 s S. S. I.S 00920 END OF TEMP DEF

60170 6 10. S.IS 00930 ALL

las ? o. to. 1.5 08946 END OF LOAD CASE 3

0" S. 10. 1.S 00950 END OF LOADS
02 9 so. 1. 1.5 00960 SLC0-
s0 1 0 0. 0. 0. 0978 t
"0220 11 S. 6. O. 00980 LOAD COMBINATION It

3I l020. 4. 0. 099 1 1
0244 13 0. 5. 0. S10 EN4D OF LOAD COMBINATION t
60254 14 S. S.. 01010 12
"020 Is to. S. a. 01028 LOAD COMBINATION 12
020 1 60. 10 6. - 160 2 1
60280 17 5. 10. 0. 01S40 END OF LOAD COMIDNATION 1218m to . I#. a. 0105e 13 -

04344 END OF C0RDINATES 41060 LOAD COMBINATION 13
04310 31 1 10 11 14 13 1 2 5 4 6160 3 140320 31 2 It1

; 12 V 14 2 3 6 S 01080 END OF LOAD COMBINATIONq 13

0334 31 3 13 14 17 16 4 S 1 7 01694 END OF LOAD COMINATION DEF
04340 31 4 14 1S 18 17 S 6 * Oil" SLOUE
0354 END OF INCIDENCES 61110 APRAY
00364 NO LOCAL COOR SYSTIEM 01120 *STIFF
00370 6 01134 *STATIC
0380 NO EQUIUVALETING 01140 SOLUE
0390 6 01154 SDISP
6048 $SURF 61164 *STRESS
6410 1 6117 0
0420 t. 01186 ALL
60430 SWLOT 01190 ALL
0440 1 012"* AXES60456 101 5; 1 1 1 O ;2 0 O 0 state is1 a 0

00460 -64. IS. IS. 01220 6. 6. 0. 0
04470 END PLOT ID 01230 END OF LOCAL AXES SYSTEM * 10
W480 4 01240 $CRESH
04490 101 006 01251 1
8050 3-0 GEOMETRY PLOT e1.26 Z-5 PLAIE (SURFACE NO. 2)
08510 END OF PLOT DATA 01270 2 0 1
eSOSe $CHECK elaso o. 0. IS.
0530 SCOMST 01290 3

0540 3 0 1 2 3 13 2
0055 6 6!310 END OF CIESH
66 66 3 0 1 13I0 $CDATA
o676 3 01330 I1O 1 0 1 1
06586 3 0 2 01340 RESULTS OF UNIFORM PRESSURE , PLEJEL * 3
00590 4 013560 I1 12 6 1 0 1
04600 END OF CONST 61360 RESULTS OF DEAD LOAD , PLEIEL • 3
60616 sPROP 01370 10 136 1 1 1 p .,.p
66260 6 61380 RESULTS OF SO DEG TEP CHANCE * PLEUEL • 3

00630 ALL 61390 END OF COATA , ,
60640 END OF MATERIAL ISP 61400 ,CPLOT
606a5 ! O 0 61416 1
00660 4.176E9 .27 01420 206 S 0 1 1 0 1 6. 0.
00670 IS.2174 6.6E-6 01430 6. O. 10.
#I06 ED Of MATERIAL PROPERTIES 61441 END PLOTIO

66690 IPLEVEL 01450 6
070 3 1460 19 164 200 0 0 0 0 0
0710 ALL 81470 PRINCIPAL STAESSI
0'29 END Of PLEVEL DEF $1480 20 lea 20 00 6 6 0
66730 NO LIST 61490 PRINCIPAL STRESS,
0746 ILOADS 01560 19 114 20 0 0
$9750 1 0SIS PRINCIPAL STRESSI
00763 UNIIFORM PRESSURE IN -Z DIRECTION l5e 260 9i 20 6 8 0 0 4
007?6 3 OlS36 PRINLIPAL STWESS2
60780 3 lea. 01540 19 120 20 0 0 0 %
00"9 2 SISS$ PRINCIPAL STkESSI
Weo@ END OF UNIFORM PRESSURE 01566 26 120 200 6 60 6
0810 END OF LOAD CASE 1 01570 PRINCIPAL STkESS2
06820 2 01584 END OF PLOT DATA
00830 GRAVITY LOADING IN -Z DIRECTION 015 SENDPI

Figure D13. Data file for FIESTA P-level 3 analysis ..%0
and p~otting of moderately thick plate problem 
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0840 1
PTHDTH4 RIM2 MY 1, '84 044S0 0. 0. -38.2

04866 ALL
6010 tP 0876 END OF LOAD CASE a
011 MODERATELY THICK PLATE 0 E880 3 LOAD OF DELTA- SO DEG
60sla 1 0. . I.S fog" It

60130 2 S. 0. 1. 0091 70. 19.
00140 3 IS. 0. 1.5 00924 END OF TEMP DEF"1SO 4 0. S. 1. S0930 ALL00160 S S. S. 1.5 00940 END OF LOAD CASE 3
0176 If.0 1.5 0950 END OF LOADS
I6 s S. 1. .S eO $LCOMI

01 g I@. 10. 1.5 60S6 C 11
s080t 1. 10. . 5 0980 LOAD COMINATION 11

4422011 S. 0. 0. 0099S 1 1
00830 12 1@. 0. 016 410 END OF LOAD COMBINATION 11
00240 13 0. S 0 S1100 12
0084M 14 S. S. 06 11010 LOAD COMIINATION 12
00260 15 I0. S. 0. 01038 a 1
44270 160. 10. 0. 01040 END OF LOAD COMBINATION 12
4084 17 S. 10. S. 01OSO 13
6029013 16. IS . 0. 61S60 LOAD COMBINATION 13
630 END OF COORDINATES 01070 3 1
60310 31 1 10 11 14 13 1 2 5 4 01080 END OF LOAD COMBINATION 13
0320 31 2 11 12 15 14 2 3 6 S 01090 END OF LOAD COMINATION DEF
633 31 3 13 14 17 16 4 S 8 7 01100 ILOVE
00340 31 4 14 15 18 17 S 6 9 8 Sil$ WRRAY
0350 END OF INCIDENCES 01120 ISTIFF
00360 NO LOCAL COOR SYSTEM 01130 *STATIC
0370 6 61140 $SOLVE

0380 NO EQUIUALEWTINQ$ Ilse 3nSP
003960 01160 SSTRESS
"040 2SU2il 1170 0
00416 1 61180 ALL
00424 10. 01196 ALL
00430 MPLOT 012"0 SAXES
64440 1 01210 16f66
0450 101 S 1 I 1 0 2 0 0 0 61220 0. 0. O. 0
60466 -60. 15. 15. 61230 END OF LOCAL AXES SYSTEM * 16
60470 END PLOT ID 01240 *C-ESH
0480 4 01250 1
00490 1 101 0 0 01260 2-S PLAE (SURFACE NO. 2)
60560 3-D GEOMETRY PLOT 01270 2 0 1
60510 END OF PLOT DATA 01280 0. 0. i.
00526 *CHECK 01290 3
00530 SCONST 01300 2

S48 3 0 1 2 3 01310 END OF CIMES4
06550 S 6 01320 XCDATA
00569 3 0 1 1330 1" 11 1 1 0 1
60570 3 01340 RESULTS OF UNIFORM PRESSURE PLEVEL - 4
00580 3 0 2 01350 110 18 0 1 0 1
O590 4 01360 RESULTS OF DEAD LOAD , PLEUEL • 4
0600 END OF CONST 01370 120 13 6 1 1 1
0610 SPROP 01386 RESULTS OF S0 DEG TEMP CHANGE , PLEVEL * 4

06620 1 $1390 END OF COATA
00630 ALL 01406 $CPLOT
"0640 END OF MATERIAL DISP 01410 1
665 1 0 0 6 01420 200 S o 9 0 1 .6.
04666 4.176E9 .27 61430 6. 0. I.
00670 15.2174 6.6E-6 61440 END PLOTID
90680 END OF MATERIAL PROPERTIES 01456 6
00690 SPLEVEL 61460 19 160 2060 0 0 0
60700 4 01476 PRINCIPAL STRESSI
0716 ALL 01480 20 16s0 6 0 0 0
00720 END OF PLUEL DEF 01490 PRINCIPAL STNESS2
06730 NO LIST 0ISO 19 110 200 0 4 0 0
00740 $LOADS 01510 PRINCIPAL STkESSt
00750 1 01529 26 116 20 6 6 O O O
60760 UNIFORM PRESSURE IN -Z DIRECTION 61530 PRINCIPAL STRESS2
06770 3 1540 19 129 200 0 0 0 0
00780 3 100. 61556 PRINCIPAL 5TkESSI
00790 2 615602S0 120 200 0 6 0 0
00800 END OF UNIFORM PRESSURE 61570 PRINCIPAL STkESS2
06810 END OF LOAD CASE I 01586 END OF PLOT DATA
00820 2 01590 ENDP
00830 GRAITV LOADING IN -Z DIRECTION a

Figure D14. Data file for FIESTA P-level 4 analysis
and plotting of moderately thick plate problem
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PTNHS isO3 JUL IS.'84 00340 /
eel;. 0. *. -32.2

%X)o %TOP 00860 ALL
o4 MOVERATELY THICK PLATE 00870 END OF LOAD CASE 2

00120 1 0. 0. 1.5 @039$ 3
00130 2 S. 0. 1.$ 00890 TEMPERATURE LOAD OF DELTA- SO DEG
00140 3 10. 0. 1.S 0se0 i1
o01so 4 O. S. 1.S 00910 70. 120.
001A0 S S. S. .IS CC$20 END OF TEnP DEF
00140 6 10. s. .S O0Z90 ALL
toISO o. 10. I.S O0Z48 END OF LOAD CASE 3
01.) S S. 10. 1.S 01951 END OF LOADS
1i~00 9 se. 1o. 1.5 60OSe* ILCOhI 0 .

0o20 11 S. 0. 0. 0s98a LOAD COMBINATION It
ooeio 12 to. 0. a. 009 i
00240 13 G. S. 0. 010a END OF LOAD COMBINATION I1
00250 14 S. S. 0. 01018 12
00 60 IS 10. S. 0. 01IeS LOAD COMBINATION 12

%10270 16,0. 10. 0. 010300 17 S. 1. 0. 01643 END OF LOAD COIBINATION 12

i3aW END OF C0aRDI"ATES 01eGJ LOAD COMBINATION 13

00J0i 31 1 19 11 14 13 1 S 4 91476 3 1
o320 31 2 11 12 IS 14 2 3 6 S 0168, END OF LOAD COMBINATION 13
0033 31 3 13 14 17 16 4 S 8 7 01091 END OF LOAD COMBINATIOH DEF
0340 31 4 14 IS 18 17 S 6 9 01100 SLOVE
a050 E[iD OF I C!DENCE69 1110 SARRAV
OJ33G0 NO LOCAL C¢OR SVSTEM 01120 *STIFF
03370 0 $1136 *STATIC
eiQ80 NO EUIUVALENT1NG @1146 $SOLVE
ea3l3 B 011s LDISP
0040 xSURF 01160 BSTRESS
03416 1 01170 0
40420 10. 01196 ALL
e0430 SPLOT 01190 ALL
00440 1 l06 $ ES
0045o lei 5 1 1 1 0 2 0 1 1 01210 if 0 Se:4'4 -60. 15. IS- 01228 0. S. S. 0
63470 END PLOT ID 01233 END OF LOCAL AXES SVSTEI 10
040 4 0124a SCMESH
0490 1 101 0 41250 1
Was 3-D CE03ETRY PLCT 012EO Z-S PLANE (SURFACE NO. a)
0113 EhD GF PLOT DH A 91=7a 2 0 1
CeS WCkCK 0:E53 e. e. Is.

1 3 R CONST 01La 3
e4L.0a 3 0 1 2 3 e:34a
e3-0 5 6 4I3'0 END OF CRESH

Z 3 01 S~~ CCA
z ,7J 3 0133 160 11 1 1 1 1

r 3 e 2 01340 iESoLrS OF Ut ,lIFC LOAD , PLE'EL * S
.,3 4 013S6 Is It I 0 I
C3) E14D CF CChST e16iD O ISULTS OF DEAD LOAD , PLEUIL 5 5
006 !0 PdP 013?0 120 13 0 1 1 1

: a 1 01380 RESULTS OF 50 DEG TIP C4oANQC * PLEYl * 5
eu.!J kLL 01390 END OF CDATA
0&,640 VID Of MATEPIAL DISP 01406 *CPLOT
0. 1 0 0 v 41410 1
0*a 4.17ti9 .0? 01420 200 6 1 1 0 1 0. *.
VZ7 IS.21'(4 6.ZE-C 01430 0. 0. 10.

v Ehi& F rATEkIAL PQ;PERTIES 01440 END PLOTID
;0 IPLE,,EL 014S0 6

esii.3 S 01460 19 1 0e 0 0 0
09710 ALL 01470 PRINCIPAL STRESSI
W7EI END OF PLUIEL DEF 0480 20 190 200 0 0 0 0
e3'13 NO LIST 01490 PRINCPAL STRESS2
03740 SLeADS 01500 19 110 260 0 0 0 0
0275a I a1S1 PRINCIPAL STRESS1
03763 UNIFORM PRESSURE IN -Z DIRCTIOM O1e 26 It1 200 0 0 0 0 0
0*776 3 01530 PRINCIPAL STRESS2
$063 3 i0. 01540 19 120 2000 6 0 0 0
60790 2 015S0 PRIP4CIOAL STRESSI
ZZZ0 Reid OF UHIFCRm PRESSURE 1560 20 120 200 0 0 0@
$e16 END OF LOAD CASE I 61570 PRINIPAL STRESS2
e26 a 2 1S80 END OF PLOT IATA

Gag3a GRAVITY LOADING IN -Z DIRECTION 01590 IENOP
I

Figure D15. Data file for FIESTA P-level 5 analysis
and plotting of moderately thick plate problem
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.?R ,DL THIN PLATE
UNITS FEET
T'rPE PLATE PEIlDING
GENERATE 0 JOINTS IC 1.1 X SI.S v 0,A
PCDIFY 4 IV 14 V 2.S
CE14ERATE S JOZhTS ID 1 .1 X 9,B.S Y t.2S.0
NOD!r% 3 10 14 V 8.5
GENERATE 4 CLEPENl.S ID 1,1 rROn 1, TO 3.2 TO 11.2 TO 15,2 -

TO 2.2 TO 11.1 TO 16,a TO 10.1
MODIFY 3 ID 4 FROM 14 TO 14 TO 14 TO 14 TO 14 TO 14 TO 24 TO 14
STATUS SUPPORT I TO 9.S7 TO GSt TO Sa IV 14.1S TO 43 IV 14. -
14 TO 56 BY 14. 23 TO SI IV 14

JOINT RELEASES
a TO 9 NOfMENT V
19 TO S fY 14 1S TO 43 IV 14 MOMENT X
I TO 8.10 TO 66 IY 14,15 TO 43 BV 14 FORCE Z

LZVWEriTS I TO 16 PROPERTIES TYPE °1PB0 TWICK S
CONSTANTS
[ 4.169 ALL
POT .27 ALL
CTE 6.GE-6 4LL
LOADIG . "i*%PsF u IvORM LOAD'
ELfElNt LOAD%
I TO 16 SURrACE FORCE ..LOVAL PZ -IS.
LOADING 2 D A D OD
ELEMENT LOADS
I TO 16 PODY FOPCF CLOVAL 3. -490.
LOADING 3 ' ;-6 CEGREE TENP CHAWE
JOINT T" (PC RTIJ
I T6r fs CHAWF SO.
.;TrFFMlEN' AN"lLY.4- RECUCE BAND
PLOT SAVE *PLTI"
LIST MREACT1Ot0.D PtCENENT$°STRESLS.PRIHCIPAL S1RUSS ALL
,.isr ELEI NT FORCES ALL

79+ ND OF VILE.

Figure D16. Data file for GTSTRUDL thin plate
problem analysis and plotting

.TQUDL * THICK PLATE
U .4T. FEET
TNPE PLA TE IEDTING
GENERATE 9 JOINTS ID 1.1 X 6.1.9S V 0.0
MODIFV 4 !D 14 V 2.S
GEhEPATE S JOINTS D 10.1 X 0.2.S Y 1.25.4
fl',IFVY 3 0 14 V 8.5
GENERATE 4 ELEMENTS ID 1.1 FROPI 1.8 TO 3. TO 17,2 TO IS.2 -
T%% Z.8 TO 1L,1 'O 16.3 TO 10.1

RODIP' 3 0 4 FROfl 14 TO 14 TO 14 TO 14 TO 14 TO 14 TO 14 TO 14
STATIJS SUPPORT I TO 9.S7 TO 65.16 TO S2 Bv 14,15 TU 43 BY 14. -

14 ,70 S6 DV 14. Z5 TO 51 IV 14
OINT RELEASES
a TO a MIOM4ENT V
1 11TO S2 IV 14,1 TO 43 IV 14 MOM1ENT X
I TO 9.10 ?O 52 IV 14.15 TO 43 IV 14 FORCE Z
(LCREI"tS I TO 16 PROPERTIES TYPE 'IPIOV" THICf S. _
CONSTANTS
E 4.17E9 ALL
POI .27 ALL
CTE 6.6E-6 ALL
L3ADING I 'iPsr UNIIOI LOAD'
ELEMENT LCACS
1 TQ, t 6 .CFACL rjPcrs t;LOPet. Pz -t*O.
LOAD!MQ e' DEAD LOA'D
FLE EIN? LOADS
1 0 !C I.) ', ICR . GL)I. SZ -490.
LOWH!4, 3 ' ro DErRCL TERP ChAN ',
JO1 INT T[ lLRATuFtE
I TO 6S CtWNGk" 50.
S- FFl4fL':S 4NAL.', q GL!CF tAND

LIST RUt'ATIOtiS..DIPIA CEMEWTS.S'..SSES.PRIiCIPAL STRES, ALL
LIST ELFME-NT FRCES ALL
F INISH

7

Figure D17. Data file for GTSTRUDL thick plate
problem analysis and plotting
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S0DL • *IDEtAT[LY T*ICK PLATEUNITS FEET .__

TVE PLATE SENDING
GENEPATC 9 ZIhTS !D 1.1 X *,1.21 '.O
NODIFY 4 1D 14 V a.S
GENERATE S JOINTS ID 10. X *,Z.S V 1.S,"

IlFY 3 ID t4 V a.S
GENERATE 4 CLFRENTS ID .1 FROM 1.3 TO 3,2 TO m2 TO is2"
TO R.A TO I1.t TO 16.2 TO 10.1

flODIFY 3 ID 4 FOA 14 TO t4 TO 14 TO 14 TO 14 TO 14 TO 14 TO 14
STATUS SUPPORT 3 TO 9.57 TO £S.10 TO 58 BY 14.IS TU 43 By 14. -
14 1O 55 IV 14, a3 TO 61 IV 14JOINtT RE[LEASES

2 WC 8 O#ENT V
10 TO 52 BY 14.iS TO 43 BY 14 MOMENT X
I TO 3.10 TO Sa IV 14,15 TO 43 BV 14 FoRCE z
ELEMENTS a TO 16 PROPERTIES TVP£ 'ZPB(A' THICK I.S
COhSTANT S

4.176FS sLLP01 .B7 ALL
¢TC 6.6E-6 ALL

LOA L'.G t "1OSPSF UNIFORO LOAD'
ELEMENT L.OAD$
1 TO 16 %.URFACE rUR'CS GL3BAL PZ -10.
LOADING i * DEAD LOAD
ELEMENT LOADS
I TO IC k'COiV VORR CLOBAL 5Z -490.
LOADING 3 " r- EGJ TEMP C4hrANE
,IOflT TCPCEATuRE
I TO CS CHA*CE SQ.
STIrfSS AttALV$!S REOUCE BAND
PLOT CVE "PLTI"
LIST REACTIO#S.D!fPLACEf hTS.STR.SSCS.PRINCIPAL STRFS ALL
LIST ELFmf.,T roncES ALL
F INIS14

-D OF FILE

Figure D18. Data file for GTSTRUDL moderately thick plate
problem analysis and plotting

+ +

THIN PLATE F E IFIESTA

3I-S E1VVG OTle
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IcfI . 1.51
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Figure D19. FIESTA thin plate geometry with node
and element numbering
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+ +

THIN PLATE FIESTA
24LT F LMN PI 3) -

0212I CIF1 PESffM N. RE9LSW N.

U T a P II II: PIICWU. SM6SS

Nc 
no I9'1

* Ap FE . IMAM9
* M.16 1. aw.3

3.0 u* 4jI

710. U. 13.-

3,14.9; V. 34 M

U I7.73

19 1.4

Figure D20. X-direction principal stress contours for P-level 1
analysis with uniform pressure loading, thin plate
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Figure D21. Y- direction principal stress contours for P-level 1
analysis with uniform pressure loading, thin plate
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THIN PLATE FIESTA
Z4 vwU lafa 0. 111

Up I IIIW . I,

M S t 4UV. A62?

v ~ ~ ~ ~ ~ 36 ma v I PaLma .b

1574 . IM.8

24 PW .4WM ~MIN

0n llPme. a,,
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-2184.0
to

Figure D23. Y-direction principal stress contours for P-level 1
analysis with dead loading, thin plate
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THIN PLATE FE I
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Figure D24. X-dlrection principal stress contours for P-level 1
analysis with temperature loading, thin plate
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Figure D25. Y-direction principal stress contours for P-level 1
analysis with temperature loading, thin plate



THIN PLATE FIESTI
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Figure D26. X-direction principal stress contours for P-level 2
analysis with uniform pressu'e loading, thin plate
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Figure D27. Y-direction principal stress contours for P-level 2
analysis with uniform pressure loading, thin plate
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THIN PLATE FE T
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Figure D28. X-direction principal stress contours for P-level 2
analysis with dead loading, thin plate
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Figure D29. Y-dlrection principal stress contours for P-level 2
analysis with dead loading, thin plate
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THIN PLATE FIESTA
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Figure D32. X-direction principal stress contours for P-level 3
analysis with uniform pressure loading, thin plate
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Figure D36. K-direction principal stress contours for P-level 3
analysis with temperature loading, thin plate
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Figure D38. Y-direction principal stress contours for P-level 4
analysis with uniform pressure loading, thin plate
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Figure D42. X-direction principal stress contours for P-level 4
analysis with temperature loading, thin plate
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Figure D4I3. Y-dlrection principal stress contours for P-.level L4
analysis with temperature loading, thin plate
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Figure DI44. X-direction principal stress contours for P-level 5
analysis with uniform pressure loading, thin plate
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Figure D145- Y-direction principal stress contours for P-level 5
analysis with uniform pressure loading, thin plate
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Figure D146. X-direction principal stress contours for P-level 5
analysis with dead loading, thin plate
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Figure D48. X-direction principal stress contours for P-level 5

analysis with temperature loading, thin plate
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Figure DJ49. Y-directlon principal stress contours for P-level 5
analysis with temperature loading, thin plate
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Figure D55. X-direction stress contours for P-level 1 .0%analysis with temperature loading, thick plateM
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Figure D56. Y-direction principal stress contours for P-level 1
analysis with temperature loading, thick plate
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Figure D57. X-direction principal stress contours for P-level 2

analysis with uniform loading, thick plateU
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Figure D58- Y-direction principal stress contours for P-level 2
analysis with uniform pressure loading, thick plate
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Figure D60. Y-direction principal stress contours for P-level 2
analysis with dead loading, thick plate
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Figure D62. Y-direction principal stress contours for P-level 2
analysis with temperature loading, thick plate
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Figure D63. X-direction principal stress contours for P-level 3
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D40

W'0 U



+ I+
THICK PLATE FE T

2-s"I (Owfa . a EIE T

________________________________________________RA W I 'W4'ls. fit
CF FIOICH~ M. ap,1

L E7WUD- as .le

F -M.W7 6. 1?. 311

S 15.43 1- 44.2&
E Ia.10 U- 66.1i

: 144.37 U. 5 .12

IF : AW 3 V. :
i. W.7 140.!

-M77
to

C ~~ ~ ~ ii 0 U MPWUU

Figure D64. Y-direction principal stress contours for P-level 3
analysis with uniform pressure loading, thick plate
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Figure D65. X-directlon principal stress contours for P-level 3
analysis with dead loading, thick plate9f
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Figure D66. Y-direction principal stress contours for P-level3
analysis with dead loading, thick plate
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Figure D69. X-direction principal stress contours for P-level 4~

analysis with uniform pressure loading, thick plateI
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Figure D70. Y-direction principal stress contours for P-level 4
analysis with uniform pressure loading, thick plate
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Figure D72. Y-direction principal stress contours for P-level 4I
analysis with dead loading, thick plate

THICK PLATE FET
Z-S PLM6( )gLAM 10. 2) F E T

61~~AT ULI 9U0& IS.OYCO!
C1411111.O IlIIO ft W N

0 a 0 P 14MUC411 A MIICWO. 116156

at-

S

-sawn 0 oa

non:a. a -aa~
Slfi S. -lUAU8.8

21111Z T. IsUl".aI* at3M,. U: -ttflU..
* tws. Ui "oust.$

8utun. W. U 2n

*nas I. an.-

pRan

* I TO

v v W U I

Figure D73. X-direction principal stress contours for P-level L4I
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Figure D76. X-direction principal stress contours for P-level 5I
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Figure D79. Y-direction principal stress contours for P-level 5
analysis with demeradur loading, thick plate
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Figure D84. X-direction principal stress contours for P-level 1
analysis with dead loading, moderately thick plate
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Figure D86. X-direction principal stress contours for P-level 1

analysis with temperature loading, moderately thick plate
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Figure D88. X-direction principal stress contours for P-level 2
analysis with uniform pressure loading, moderately thick pl.ate
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Figure D89. Y-direction principal stress contours for P-level 2
analysis with uniform pressure loading, moderately thick plate
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Figure D90. X-direction principal stress contours for P-level 2
analysis with dead loading, moderately thick plate
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Figure D91. Y-direction principal stress contours for P-level 2
analysis with dead loading, moderately thick plate
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Figure D92. X-direction principal stress contours for P-level 2
analysis with temperature loading, moderately thick plate
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Figure D93. Y-direction principal stress contours for P-level 2
analysis with temperture loading, moderately thick plate
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Figure D97. Y-direction principal stress contours for P-level 3
analysis with dead loading, moderately thick plate
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Figure D98. X-direction principal stress contours for P-level3
analysis with temperature loading, moderately thick plate
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MODERATELY THICK PLATE FE I
24S K"E IFM W. a) F E T
Iff75 WO IMPS 1WW IM 11 WL 1 ET . 1

1, roes mmf sums

ELG _M I I9.l20
* man 4. 4016A

S .. aim= T. COa

U* 28mm 3. a .a

* ama a'"a"a:

m U - i m as

-mum
T-

Figure D104I. X-direction principal stress contours for P-level 4I
analysis with temperature loading, moderately thick plate
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Figure D105. Y-direction principal stress contours for P-level L4
analysis with temperature loading, moderately thick plateI
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Figure D107. Y-direction principal stress contours for P-level 5
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Figure D11O. X-direction principal stress contours for P-level 5
analysis with temperature loading, moderately thick plate

+ I+
MODERATELY THICK PLATE F E T

Z-S RPE Ia MO. a)F E T
IESL!S OF SO-=S 1MO @WIK PLEK - S I I

MM! 1 0441. I&
UfIIftS U~c

U

S

UU

ofIE UU a

FiueD1.Ydrcinpicplsrs cotor fo -lee
analysis~ ~ ~ ~ wit teprtr lodnmoeaeythc lt

D64n B m



APPENDIX E: HAND CALCULATIONS FOR THEORETICAL
THIN PLATE DEFLECTIONS



1. This appendix gives details regarding thin plate theoretical center

deflection calculations for the 100-paf uniform loads. These details are

listed below:

a. Reference book: Theory of Plates and Shells (Timoshenko and
Woinowsky-Krieger 1959, 2nd ed., pp 197-202).

-0.00126()(a 4. for a = 1 and uniform loads4max D a

with

Eh 3

12 (1 - P )

b. The thin plate being analyzed is 20 ft sq, 0.5 ft thick, has
100-psf uniform load on the entire plate and is fixed on all

edges.

q = 100psf (h =0.5 ft
values used in finite

a = 20 ft E = 4.176 E9 pas element model (FEM)
analysis

b = 20 ft = 0.27 a

b 1
a

D 4.176 Eq (0.53) 4 46920504.8
12 (1 - 0.272)

-0.00126 Q00) (20 -0.0004297 ft
max  -46920504.8

, =-0.4297 E -3 ft

E2

1%, LN



2. The same thin plate described on page E2 is reused for calculation

of center deflection due to dead weight and these calculations follow.

a. Convert the dead weight (lb/ft3 ) to an equivalent uniform
load.

Density = 15.2174 Ib-sec2 (from computer analysis)ft
4

y = Density x g = 15.2174 lb-sec2  32.2 ft

ft4  sec

y = 490.00028 lb/ft
3

Plate thickness t = 0.5 ft

q equivalent = 490.00028 lb/ft3 (0.5 ft) - 245.00014 psf

b. Deflection calculation

245 .00014 (203)
amax -0.00216 46920504.8 -0.0010526747 ft

6max -0.10528 E -2 ft

E3
I 1

m
s~~' a%



APPENDIX F: HAND CALCULATIONS OF PERCENT ERROR FOR
THIN PLATE DISPLACEMENTS
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Calculation of Percent Error for
Thin Plate Displacements

100-psf loading

a theoretical = -0.0004297 ft (from Appendix E, page E2)

theoretical - calculated
error = theoretical X 100

FIESTA

Error (P-level 1) -0.000429 + 0.000016823 x 100 96.08%
16 DF' -- 0.000429716 VoF*

Error (P-level 2) - -0.0004297 + 0;00025167 x 100 41.43%
64 DoF -0.0004297 "

Error (P-level 3) -0.0004297 + 0.00034788 x 100 19.04%
108 DoF -0.0004297

Error (P-level 4) = -0.0004297 + 0.00042010 X 100 2.23%
156 DoF -0.0004297

Error (P-level 5) -0.0004297 + 0.00042906 X 100 0.15%
244 DoF -0.0004297

GTSTRUDL

ero 1 -0.00429 +I.045
error I -0.0004297 00034 x 100 1.33%

227 DoF -0.0004297

Assume straight line between P-levels 4 and 5, then calculate displacement and

percent error for FIESTA with DoF = 227

AZ 0.00042206 - 0.0004201

227 - 156 - 24 - 156

AZ 0.0000072291

Z displacement -0.0004201 - 0.0000072291

Degrees of freedom (DoF).

F2

% , ..
% "



Z = -0.0004273291 ft

error =-0.0004297 + 0.0004273291-0.0004297 x 100

error = 0.55% (still less than
GTSTRUDL)

Dead load

6 theoretical = -0.0010527 ft (from Appendix E, page E3)

FIESTA

Error (P-level 1) -0.0010527 + 0.000041216
16 DoF -0.0010527 x 100 96.08%

-0.0010527 + 0.00061676

Error (P-level 2) = -0.0010527 X 100 = 41.41%
64 DoF0010527

Error (P-level 3) - -0.0010527 + 0.00085234 1 = 19.03%
108 DoF -0.0010527

Error (P-level 4) -0.0010527 + 0.0010293x 100 2.22% '1

156 DoF 
-0.0010527 

,

-2.0010527 + 0.0010513 00 0.13%
Error (P-level 5) = 0.0010527 1

GTSTRUDL

-0.0010527 + 0.0010666Error -00010527 x 100 1.32%
227 DoF

Calculate FIESTA results for DoF = 227 (same as procedure on page F2)

6Z 0.0010513 - 0.0010293
227 - 156 - 244 - 156

: F3
I.N
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AZ = 0.00001775

Z = -0.0010293 - 0.00001775

Z =-0.00104705 ft

-0.0010527 + 0.00104705 x 100
error = -0.0010527x10

error = 0.54% (still less than GTSTRUDL)

Moderately Thick and Thick Plate Results

FIESTA (Displacement) GTSTRUDL
(Displace-

P-level 1 -P-level 2 P-level 3 P-level 4 P-level 5 ment)

Moderately Thick Plate

100-psf
uniform
load -0.0000046111 -0.000014662 -0.00001567 -0.000017014 -0.000017281 -0.0000174

Dead
load -0.000033891 -0.000108 -0.00011526 -0.00012516 -0.00012708 -0.0001277

Degrees
of

freedom 16 64 108 156 244 227

Thick Plate

1 00-psf
uniform
load -0.00000065807 -0.00000078274 -0.00000080154 -0.0000008443 -0.00000085527 -0.0000008

Dead
load -0.000016123 -0.000019511 -0.000019851 -0.000020888 -0.000021122 -0.0000199

Degrees
of

freedom 16 64 108 156 244 227

IN4 I~ % :



Moderately thick plate

Calculate Z for DoF =227 for FIESTA (use same method as used on page F2)

100-pat uniform load

AZ =(22 - 56)0.000017281 - 0.000017014
AZ (27 -156)244 - 156

AZ =0.0000002154

Z= -0.000017014 - 0.0000002154 =-0.0000172294

Difference between GTSTRUDL and FIESTA =0.00000017 ft

Dead load

AZ =(22 - 56)0.00012708 - 0.00012516 =000059AZ (227 - 156)244 - 156 =000059

Z =0.00012516 + 0.0000015491 =-0.0001267091

Difference between GTSTRUDL and FIESTA =0.00000099 ft

Thick plate

100-psf uniform load

AZ =(227 - 15)0.00000085527 - 0.0000008443 _0.0000000088
156~ 244 - 156

Z= 0.0000008443 + -0.0000000088 =-0.0000009

Difference between GTSTRUDL and FIESTA -0.000000 1 ft

Dead load

AZ =(22 - 56)0.000021122 -0.000020888 =000018AZ (227 - 156)244 -156 000018

Z =0.000020888 + 0.0000001888 =-0.0000210768

Difference between GTSTRUDL and FIESTA =-0.000001 1768 ftI

F5I
ROK

1W~



Cost of Thin Plate Analysis

Overnight Priority (P0)O

P-level 4 128.0100 AJ's x 0.10 $/AJ = $12.80

P-level 5 215.151' AJ's x 0.10 $/AJ = $21.52

Find interpolate FIESTA cost for 227 DoF

Cost = (227 - 156) 21.52 - 12.80 _12.80
244- 156 +

Cost for GTSTRUDL

Overnight priority

Cost = 31.668"* units x 0.007 $/unit = $0.22

This is about 90 percent of the total cost, so round the cost of total
GTSTRUDL analysis to $0.25

F Prom FIESTA day files.
" From GTSTRUDL day files.

F6
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APPENDIX G: ASPECT RATIO FILES AND PLOTS
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00710 1 30 -1440
5111 06el11 RAY 011.314 00730 1 13 -1440.

00730 133 -IN"0.
60400 TOP 80740 1 U -10SM.
00110 KAN - ASPECT RATIO a 10.67 *PLEYEL *a 00750 1 7 -7?00.
Wa12 b0.0. 0 s 6 127? -7800.
001300. 1.50.. 1561. 07 11t? -72oo.
6014 104. 0. 0. .. 231. 00780 122 -3600.
094602as0 0. 1. ie 101. 00790 130 -3600.
00168 END9 OF COORDINATES, on"0 1 6 0.
00170 311 1 67 a11 1617 18 003i11s60.
0010 -1 4100 00 SOV9 1 160S.
001n00D OF INCIDENCES 00330 END OF PRESSURES
0n020N LOCAL COORDINATES 803140 END OF LOAD CASE I
0021004 0050 END OF LOADS
0022 NO gutIFLEITIN0 few6 ILCOAD
00am60 sew7 11
001140 2Uwv 0065 LOAD COMB3INATION I

00e0 10 0090 END OF LOAD COMBINATION 1
00IM ENPLOT 0091 EID OF LOAD CONl DE?
00l001 001920 *LOYE
0020010151110l 000e#0930 EARRAY
00300 -60. IS. IS- 00940 *STIFF
00310 END PLOT TD 0095 $STATIC
063111 4 0096 *SOLVE
00330 110100 40 "W97 XDISP
00340 GEOMETRY PLOT GRID I N 4 00960*TRESS
003S500N OF PLOT DATA 00990 6
00360 *C$4ECK 01000 ALL
00370 &CONS? 01010 ALL
00330 3 e02 3 01020 *AXES
003905 01030 10 00
00403 01 3 010400S.0S.0S.0
00410 3 01050 END OF LOCAL AXES SYSTEM If1
004110 END OF CONS? 01060 ICMESH
00430 SPROP 01070 1
00440 1 01080 SURFACE NUMDER 1 C Z 6 PLANE
0460 ALL 01090 a2 1

00466 END OF MATERIAL DISP 011000. 0. 5.
00470 1 0 0 01110 3
0440 4.3219 .3 01120 1
00490 15.2174 6.61-6 01130 ED OF CREW
000 EID oF HAT POP 01140 SCOATA
9816 SLEJEL 011501SI00110 1

00530 ALL 01170 D OF C0
00S6 END OF PLEVEL DC? ol" SCPLOT
0065 ND LIST 01190 1
Ws"0 U1AW 0lm 0305 0 1 10100o
00670 1 01310 0.09.s
00611 LINEARLY IMEZ1ABLE PRESSURE 0SIM END PLOTID .
00S90 4 01lm a
0060010 -3300290. 0140 11000000000
00610 1 Si2 6300. 010 PRINCIPAL $Mos35
00620120 -e310. 01m00e10110000000$
096M 1 49 -85200. 011an PRINCIPAL $mesa0
0060 1564 -151100. elrn END OF PLOT DATA
0016" 1 3 -21600. elm SENOP
00660 1 44 -21600.
00670 1 to -21600.
00630 1 41 -13000.
0069 1 46 -18000.
0700 1 2 -1440.

Figure G1. Grid I, N 14 ,P-level 2 data file

G2 * .



60710 1 36 -14400.
84"41 66114 MAW 006.34 40720 1 18 -14440.

00730 1 33 -10n".
0ol1SO STOP $0740 1 28 -1I8M.
"0110 KEAM - ASPECT RATIO - 10.6? PLEUEL *4 "07S0 1 7 -7200.
00120 104. 0. 0 0 00760 I 2? -728.
001301S0. 1.S0.S. 1561. #4770 11t7-7a00.
04140104.00... a 1. 0073012-3600.
001S0 ft00.0.1.. is a 1. 007900130 -3600.
00160 END OF COORDINATES 0060 1 6 0.
90170 31 1 1 672811 16 1712 onto10126 0
0010-1 4 1000 006"an116s0.
00130 0ND OF INCIDENCES 00330 END OF PRESSURES
6020 NO LOCAL COORDINATES 00040 END OF LOAD CASE I
"aM o EUIIWTIS00O END OF LOADS

OWN N EOUIALEN00660o ILCON
00230 0 037011
00140 lM 00330 LOAD CONUINATION I
0210O1 6033011I
6026010 0000 END OF LOAD COMIINATIOK I
"n37 WFLOT MIS1 END OF LOAD CONS DEP
00330 I0030 SLOWE
0060 101 6 1108a0 00 6 0930 SARAV
005 -60. Is* IS. 0"94 *STIFF
610 END PLOT 1D 0005 ISlATIC
00320 4 00960 *SOLVE
60330 1 101 0 0 0 00970 ZDISP
60340 GEOPETRY PLOT CAID 1 11 4 00930 *STRESS
050 END OF PLOT DATA 0090 0

60300 ICHECIE 01000 ALL
00370 SCONSY 01010 ALL
00303 0Z3 01020 SAXES
603301S 01030 10 00
004031 3 010400. 0.0. 0
00410 3 01060 END OF LOCAL AXES SYSTEM 10
004s END OF CONW *lose SCNESN
00430 SPROP 01070 1
00440 1 SIMOSUJRFACE HUNER I (Z 0PLANIE
60410 ALL 01090 2 01
00460 END OF MAERIAL lISP oil"0.9. S.
00470 1 00 01110 3
60400 4.32(9 .3 01120 1
60490 15.P174 6.66-6 01130 ED OP CRESN
00100 END OF NA? PROP 01140 11C14TA
00110 SPLEWEL 01110IS1110 1041
00620 4 oil"0GRID I N e4
00530 ALL 01170 END OF CATA
0040 0ND OF PLEVEL WE 0t1s* SMPO1
001S0 No LIST 011901I
0056 *LOAh$ 0136 s0 1 0110 1 00a
06670 1 01210 0. 0. so
0050 LINEALY VAIASLE PhRESUR 013m ENS PLOT ID
0SON 4 elmn 6
00600110 -3330. 0131401010SM0360 00 00
00310 10a -33360. 01850 PRINCIPAL 9TR061
006101 Be30300.W0*Im0s310083060000
00639 1 49 -UM10. 0170 PRINCIPAL 3TESW
00640 1 54 -1136. @150 END OF PLOT DATA
00650 1 9 -i1600. 61im SENOP
00660 1 44-81600. 8
N670 1 19 -31060.
00430 1 41 -IS0M.
00630 1 46 -13000.
607001 8 -14400.

Figure G2. Grid I, N ~4 ,P-1evel 14 data file
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I
00710 161 -14400.

334411 00112 %AV No 84 DO7G 1 23 -144W.

00730 1 S9 -I""0.Get" $?OP 00740 1 62 -100.
selto Em - ASPECT MTIO a 10.6? P.EVEL 0 0 09i 1 la -72W.
0011 1 O. 0. 0. 0 00760 1 27 -720.10134 5 O. to$ sO 01 1 5 1. 90770 147 -?a"O.
00146 15 4. 0. 0o as 13 t1. 00790 144 -360.-
0950 30 0. 01. s a 1. 0079 1 49 -6S.

9166 D3o OF cooN1buS 0M068 II I0.
0170 33116?31 7 I t N 17 MI 1 N S.
Wil0 -1 5 4 1 00 020 1 46 0.

00190 ENo OF INCIKNCES 09630 END OF PRESSURES
0009 NO LOCAL COORDIMTES 00840 END OF LOAD CASE I
Mis10 096w0 tND OF LOADS

00 NO EIUNLEITIN 09m 8LCOD

09040 aM 096a LOD0 COINATION INGSm I OMlN I I
0m s10 00001 ENO OF LOAD COKFINATION I
01 U eUT 00910 END OF LOAD CO1 DEFGemN I lue 8M0
009 1015t 1 0 3000 090 IRAV
4030 -40. 13. 1s. 0949 ISTIFF
09310 END PLOT ID *me60 ISTATIC
0O2 4 00960 8SOLUE
0 I33 t 0 00 09970 IS
00340 ihOKTRV PLOT GRI1 II N * 4 Gem0 351315S
"NO0 END OF PLOT DATA 00M 0
09399 SIOCK 0100 ALL
003M9 ICONS? 01010 ALL
003 0 2 0102 AXES
09394 01030 10 0 0
00400 3 0 1 3 01040 0. 0 0.0
09410 3 010S0 END OF LOCAL AXES SYSTER 10
00430 116 OF CONST 0146 SCAISH

439 U P 01070 1
09449 1 01080 SURFACE HUAER 1 (Z 0 PL.NE )
00459 ALL 010 0 0 1
06460 D OF MTIERIAL DIP 0l1 0. 0. S.
04701 O0 01110 3
0040 4.3K19 .3 0180 1
00490 1.8174 .E-4 01131 END OF CMES
o0950 Doo MAT PROP 01149 SCSATA
*O10 2PELEL 011s0 1 0 1 0 1
sow A 0Itol GRID t11 N 4
00630 9 LL 01170 ENS OF C&TA
0940 DO OF PLEWL W 010 8CPLOT
09560 NO LIST 01110 1

005A010t10 0. 0. S.
0ooM9 LINSLV WIIAUhE PK 01l0 P40 PLOTID
0950 4 flag s
.Gmo i1 -o". 0140 1 1 10000000

N9l -509 0 INCIPAL, 6 01
0958 6I-11F 0.610601093n0900000
09630 a1a -I580. W"V PRINCIPAL 5111601
094 109 0016 ND OF PLOT Data
09660 I 14 -9im. 01m SENP09660 I N-81090.000670 1 4 -3i60.
09670 t 74 -11000.
00690 I 71 -1o0.
09700 1 13 -14406.

Figure G3. Grid II, N 4 , P-level 2 data file
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34F41 0,80P710'3 1 61 -14400.
2041 0810 MA U, 84 07HI 23 -144"0.

-~~S ASEC RAI603 9 -10800.
00110f DEAR - ASET AI -1.7 *PLEVEL 4 05 1 12 -7100.
0012 1 0. 0.S.070 112-?M0.00130 S . I.S . 1~ S1. 1071147 -7m0.
08146 15 4. 0. 0. I*s 3 1. "1 1 47 -7200.
0015030 0.6. 1 92 a1. 00 79 1 49-3MW.SI0166 END OF COORDINATES seeso 1 49 -3.
"Re731 116s7216isat12n1? sale126 0..0f 13IS 4 16 0003301 4660.
190190 END OF INCIDENCES 0033 END OF PRESSURES010206 NO0 LOCAL COORDINATES 00340 END OF LOAD CASE 1
00310 0 00360 END OF LOADS
060289 NO ESJIVALENTING, 0836 LCOMI
0"330 0 00370 it

114124 S'JV 00980 LOAD CoeIIOq I
6026 10 00900 END OF LOAD COviNATion i0037 WIPLO? 0091 END OF LOAD COD DEF
oeoi 100920 ILOUIE
002111 1103000l 0093 *ARRAY
1193001 -60. 15. 15. 00940 ISTIFF
00310 END PLOT 1D 009S0 8STATIC
400a 4 409601 &SOLVE
100331lt0000 0049710 RDISP
090340 GEOMIETRY PLOT GRID 11 toN 4 0093 $STRESS100350 END OF PLOT DATA 010990 1
00360 XCICK 91900 ALL100370 *CONS? 11TL
40330 3 02a 3 01620 AES
00390 4 016310o00100400 3 013 010400S.S.0.0S
"41 3N f OS 01050 END OF LOCAL AXES SYSTEM to1
10420 END OF S 01060 SCIIESH
00430 1RO 01670 1
004401AL 01030 SURFACE NUMPER I Z 2 0 PLANE
40466 END OF INAT A D6SP41 . 6. 5.1
40470 1 00 oi11163 . S
00400 4.32E9 .3 011201
00490 11.2174 6.6E-6 011309 1N FHS
00S0 END Or MAT PRO 01140 ENCOFA S
0ff110 SPLEIIEL 011500 110 101
001204 oll003D1 IS it S 4
00149 FGLL P~ 01170 END OF CoSTa

6040EN o LEL OFF 01130S SCIPLOT001W NO LIST 010001f0 SLOADS Oil" I 11110
0501 612100. 0 5. 01
00530 LINERLY IASIA PRESSUR 01320 6.D PL.VD
4196 4 0133 ENS PO

ON"0011is-*am6. 012019000000
610 1 801 -an30. 01850 PRIJNCA 0 0 0 S
066301? 40300" . 0160 PRINCIP 0000000S
0"030 1 Is -15200.m 0137 PInIPAL STRES 1
6006461 13Is -85M0. 01M3 ERNCorPLO ATa
0066 1 14 -11600. 612110 EN PLTDA
006601 1 09 -81600. ED
00670 1 74 -21600.
1006310 1 72 -1340. 

-
006901 75 -13600.
007"01 13 -14406.

Figure G4. Grid II, N 4 ,P-level 4 data file
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0640 1 94 -15340.vamot IakSS NAV 11.'14 $001 17 -144".

of1t" STOP 00370 1384 -14400.
001120Km -APCT RATIOa IN.PLEUEL3 It se" I N-lam6.
ee 11. . 6 0 00390136 -18960.
00130 11 0 1 S 0. .. 1 11 1. 009g" 1 16 -115a0.

001408 U 4. .13. 0 I 149101 38 -11920.
SOIu64460 .. a .- a . 00920 1 76 -115206I
eel"0 END OF COORDINATES 00930 1 73 -1030f."0170 31 1 1 1it 13 a P3 34 3S 34 00940 1 78 -10930.
"Its3-1is1 00 0 009S50115s-8640.oesss as OF INc.IDECE 00960 1 37 -8640
*ease No LOCAL COORDINATES 00970 1 68 -3640
00410 00980 1 6S -72400
warn No EUimAENimc **990 1 70 -7246
SIM 40 01096 1 14 -S764
00140 SSUF 010101 36 -5760
$eas501 01020 1 60 -5760.
9036to 10 1030 1 57 -43M0
0037 VIPLOT 01040 1 62 -4320
0elm0 01H 0 1 13 -2830.
g&0Am 1g 1511102000 01060 135 -asse.
9030 -U .s. 0107 1 5 -2380.
90310 ENS PLOT 1D 01080 1 46 -1440.
90320 4 010901 54 -1441.
903M61101o 0 011901130Ile .
elm 00EORETRYPLOT GRD I e 10 01110 13409
90360 Do OF PLOT DATA 0a101500
9036 2SMCK 01130 END OF PRESSURES
win7 SCONS? 01140 END OF LOAD CASE 1

0 30 8 3 01150 END OF LOADS
SI 5 01160 SLC0N3

90493 013 0117011t
00410 3 01130 LOAD COMINATIO14 I
90420 END OF CONS? 01190 11

003 -N tf N FLA ODNTO
0044401fl90 END UF LOAD CON DNTIN

001450 ALL 0810, AENULODCD3E
00460 EN OF MI EIAL DISP SIMs SARRAON" 1 0 0 i~l*TIFF
00400 153K 31 glass08 SSTAIC
0SO0 I1 6 t- SI pp026 SOLUE

006"~~~017 EN FMRRPgV DISP
mil SPIMIL flags 3575155
90580 3 0139.0
00"3 ALL 01300 ALL
00540 E10 OF PWEEL W0 01310 ALL
9010 NO LIST W13s SAXE$
60161 3L0AO 01330 1004
Sa5m01 03 1 .0
0059 LtWJLV VAILE PRESSURE 013 S 0. OF LOA XS6"tq 1
SOM9 4 01350 SCENDO OCLAESSSS*1

0690I 30an -am 0137 0 
SKSl 4 -3830. 01380 SowNURFAE SAER 1(2 - 0 PLANE)
900of1134 -9060 #1390 3061
S"6 I 1131-87364 014000 0 6S
0640 1 1i6 -16. 01410 3
00690 1 at -ISM - 01480 1
90091 42-0100. 01430 END UF CRESH
007 I 116 30360 01440 SCDATA
90601 113-440. 01450101101 01
906901110 -44841. 01460 GRID I. - " 10

01470 END UF CDATA
"07m 11 -3340 01430 ZCPLOT
007301 10t -31600 0159029S051 104140
007401 111-116 01i10e$ 0 * .
00754 I 19 -20160 01520 END PLOTID
00760 1 41 -30160 01530 6
00770 1 10 -116 01540 19 100 200 06 000
00730 1 07 -167as 01550 PRINCIPAL STRESSI
007901103t -13730 s15620100o 9000000
0039 I 1o -1790 01570 PRINCIPAL STRESS!
00310 1 40 -17230 01580 END OF PLOT DATA
003m I ve -172"0 01S90 SEHOP
00330 1 39 -15340 1

Figure G5. Grid 1, N 10 ,P-level 2 data rile

G6



00840 It94 -156840.i

84HISI 07,31 %Y 14.184 6036 1 9 -140.
06O0 1 1? -1440."elo BEAN - ASPECT RATIO a a6.67 PLEEL 4 os8o I ft 129" -

0011 1 -1290."1301 0 1S0. 111. 609 1 16 -11520.0008 24. 0 0. o1111 0000 116 -11520.00 440 ,. 1. a .. 091 1 9 -1152.001s EN OF COORDINATES 092 1 76 -1100.?31 112la132V234 35 24 9418-08.
0019 M OF CIECES 096 15 -84600200 ND LOCAL COORDINATES 0976 1 " -646.
"Us8 No EOUIUALINING 06936 1 65 -7800 .002300 609 1 14 -S760.0N02 SSRF 010 1 34 -57W6

otolo 36 -5760.
00 0I II2e U-$760.

00270 SIPLOT 10401 57 -4320.00o0 1 1050• 1 3 -MO8.
"" ill S I I 1 0a00 0 t 1 3S -e.00300 -86. is Is. 1 35 -a3*0.00316 E1D PLOT I 0100 1 46 -1446.00320 4 0190 1 S4 -1440.00330 1 101006 oio 1 120.00340 GEOMETRY PLOT GRID I N 10 1till 134 0.003S0 END OF PLOT DATA 01120 I so 0.00360 *CHECK 01130 END OF PRESSURES00370 sCONST 01140 END OF LOAD CASE I469 3 2 3 0 6 END Or LOADS00390 S 61160 LCOfR004 301 3 01176 1100410 3 01130 LOAD COMBINATION I00420 END Or CONS? 01190 1 100430 SPROP 61200 END Or LOAD COMBINATION 1004401 01 END OF LOAD COMlB7 100450 ALL 61220 *L LO00460 END OF ATRIAL lISP 01230 SARRAY00470 10of 02 40 *STIFF00480 4,32E9 .3 0125S ISTA'IC00499 1S.2174 6.66-6 01260 SSOLVE0S0 END OF NAT PROP 0127t IDISP6S0o IPLEVEL 01210 3I5TSS0520 4 01290 S0030 ALL 0130 ALL0640 END OF PLEUEL Off 01310 ALL0SS NO LIST 0130 $AIMSSIM ILOADS 01330100

0" 1 01340 6. 0. 0. 6OM 4E 0135 END OF LOCAL AXIS SYSTEM it00500 1 -3300. 01370 100 1 44 -3300. 01380 SURFACE NUMBER I Z 3 0 PLANE006201114 -110. 01390 2 1N3 1 121 -27360. 01400 0 0 59640 1 16 -2730. 01410 3su6501 21 -2595 . 01420 1006601 43 -2590. 01430 END OF CMESH0660 1i16 -2s50. 01440 ICDATA006901113 -84480. 014S 100 110 0 1111 -2440. 01460 GRID I . H * 100M7 I -2300. 01470 END OF CDATA00710 1 43 -33040. 01480 ICPLOT6073l I06l-13040. 01490 1667301 11 -216"$IS 0150000 S O l O l O60741 1110 -2166. 61s6 & 0 S007S0 1 19 -20160 01520 END PLOTID66761 1 d1-RIe o65s530 613770 1 11 a * fis 01540 19 100 Z0000000$0714 1 9? -18700 ISSO PRINCIPAL STRESSI66796 1 162 -13720 I560 20 10 2"0 0 0 00o" I if -27230 6IS?0 PRINCIPAL STRESS200310 1 40 -17286 0158# END OF PLO? DATAl320 1 92 -17230 6IS90 IENDPo o 2 3 o 1 1 - 1 5 4 o , 
1

Figure G6. Grid I, N : 10 P-level 4 data file
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00340 I 10 -15340.
00360 1 61 -1440".WI SHOI 1003 M Y 08'84 " 60l 1 81 -14400.

00370 1 136 -14400.
00100 STOP C 0330 1 134 -11960.

00s 2EAm - ASPECT RIO . 13.33 PLEVL "ag0e 1 137 -1196e.
s0110 . 0. 0. 000 12? -11Sa0.
00131 it. .6 . i 11 . 0010 6 -11S20.
"0140 33 4. 0. 0. 11 3 1. oo la 1 123 -IS0.
0is 66 0. 0. 1. * 331 a. 009301 121 -1083.

0016 END OF COORDINATES 6094 1 124 -16090.
00170 31 1 1 12 13 8 34 4s 46 35 009501 26-3640.

ee130 -1 a &11s 10 60960 1 59 -8640.
NJ" END OF INCDEI"IS 4976 1 110 -8640.

0 two LOCAL C0,0DINATIS 0098 1 109 -72060.
ont100 009101 10i -7as6.
0013 No EOUI'JALENTING $0oe0 1a1s -720.
0 o000 0100 2 -S760.
0040 *Off 010101 9 -5760.002501010201 

9? 5760.
I001030 1 9S -4320.

t  01040 1 98 -4326.

00101 I0los0 1 24 -280.
00 1011S I I 1 0 0 610601 S7-280.

S. 10.1s. 01970 1 83 -2330.
00310 END PLOT 19 

01010 1 30 -1440.

4 010901 3 5 -1440.
00301 000 011O00123 0.84330 I1 o • 0 lt 3$

0340 GEOHETRV PLOT GRID II * 1 * 10 011101 56 0.
0030 END OF PLOT DATA a1120 820.

00360 SC I OTC 01130 END OF PRESSURES

00370 SCONST 
01140 END Or LOAD CASE I

0021 0 a 3 9Ji5 END OF LOADS

00390 4 01160 SLCOFI
00400 3 0 1 3 01170 11

00410 3 01130 LOAD COMBDINATION 1

00420 END OF COMST 0119011
00430 SPROP 010 END OP LOAD CORNINATION I

00440 1 f110 END OF LOAD C013 DEF

00450 ALL 210 SLOVE
00460 END OP MATERIAL DISP 01230 *ARRAY

00470 1 00 61240 STIFF

00480 4.3a19 .3 *lss 2STATIC

$0490 1S.2174 6.6E-6 01260 fSOLVE

06500 END OF rAT PROP 01270 *DISP

061 IPLEYEL 01230 *STRE3SS

00120ta129 000530 a 01300 ALLOOS30 ALL tO L

oo040 END OF PULEL DIF 01310 ALL
050 NO LIST 01330 It 1 o

60$LODS 01340 S. 0. 0. 0

00130 LINEALY UIARILI PRESSURE 01350 END OF LOCAL AXES SYSTEM * 10

0090, 4 01360 SCHESH
04614 133 -1800. 01370 1

00i1 166 -80. 01380 SURFACE NUBER I ( Z - 6 PLANE)

06201 801 -a100. 01390 2 0 1
006301 199 -87360. 01400 6. 0. S.
00640 1 202 - 7360. 01410 3
0065O I 3a -25920. 01420 1
406601 6S -26930. 01430 EHD OP CMES4
00670 1 1s -26020. 01440 2CAA
680 1 186 -24430. 61450 100 11101

0060 1 119 -14460. 01460 GRID 11 . " • 1-0
90700 1 31 -3040. 01470 END OF CDA-

00710 1 64 -23040. 01480 SCPLOT

0072a 176 -23040. 0140 1
00730 1 173 -21600. *s00 200 5 1 0 1 0
10746 1 176 -21600. 01s1 0. 0. S.
00760 1 30 -20160. 015a0 END PLOTID

07ofO 1 63 .1'o. 01530

00770 1 162 -20160. 01540 19 I1f 00000
00730 1 160 -18720. 01650 PRINCIPAL ST1ESS
00790 1 163 -1720. 016612 I0O 200000

00300 I a9 -1720. 0#IS" PRINCIPAL S111RS
0010 1 62 -17a10. 01510 END OF PLOT DATA
0010a 1 149 -17230. 0s50 SENDP
0130 1 147 -15840. 8

Figure G7. Grid II, N 10 , P-level 2 data file
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00844 1 I6 -1840.
1 4MAYX! tOt8,'84 00DDSS 1 28 -1440.

@01 6 STOP 0060 1 61 -14400.• L0007 1?P• • ? 136 - 14 40) . -
0o110 BEAR - MPECT RATIO v 13.33 , PLEVEL * 4 0918 1 134 -12960. -
01e0 10. 0. S. 0 0M 1 137 -12960.
00130 11 0. 1.5 0. 1 11 1. so0 127 -l1Sa.00140 33 4. 0. . It1 3 1. 00910 60 -iS2."I1e "0 *- . 1. . 33 2 S. 0020 I 1a3 -liSa.
"I16e END OF COORDINATES 00930 1 121 -1008.00170 31 1 1 12 13 2 34 45 46 3S O40 1124 -10080.

1 It I 10 0 o9s 1 26 -3644.0010 END OF INCIDENCES 00960 1 59 -8640.0020 NO LOCAL COORDINAES 00970 1 110 -8640.061t$0 *o9s 1108 -720.OWN NO EGUIeALEKTING 0990 1 lit -7a0.
000 0 01000 1 2S -S760.00040 331W 91910 1 SO -5766.

1050 1020 197 -5760.
0860 1o 01030 1 9S -4320.
00170 LOT 01640 1 98 -4320.013 1 106901 24 -2880.
oo 9lot5 1 1 1.00 0o 01060157? -298.00300 -s0. is. 1s. 0170 1 33 -2880. -MO310 END PLOT ID 010901 O0 -1440.
0030 4 010901 8S -1440.
03301l000 f01100 13 0.40340 GEOMETRY PLOT GRID It , N * 10 6tl1 I S S.0030 END OF PLOT DATA 01120 11a0.
40360 SCHECK 01130 END OF PRESSURES00370 SCOST 01140 END OF LOAD CASE 100303083 0115 END OF LOADS
010390 4 01160 WLORDI00400 3 0 1 3 01170 I1
00410 3 910LA OBNTO0O420 END OF CONST 01130 LOAD COPIDiATION £00439 8PR!OP oil" 1 100440 I 0120# END OF LOAD COMBINATION4 I

004SO ALL 01210 END OF LOAD COMBI DEF
00460 END OF MIATERIAL DISP 01230 ARRAY
0040 1 6 0 01240 9STIFF
00480 4.32E9 .3 01240 ISTATIC00490 1S.2174 S.6E-6 WH6O ISOLUE
"0See EMS OF MI PROP 01270 SDISP
00610 4PLEVEL 81290 *STRESS
0I004 01290 000630 ALL 01300 ALL
00"40 END OF PLE EL DEF 01310 ALL
00SS NO LIST 01320 SAXES
00W 8LOADS 01330 10 6 0
0053 LI1 YVRAL 01340 0. 0- 0. 0OOM LINEARLY VARIABLE PRESSURE013540 END OF LOCAL AXES SYSTEM - 1000590 4 030X"S00600 1 33 -28800. 01360 1CNES)0610 I 66 -23300. 023?O 1
061@ 1 66 -a 6. 91389 SURFACE t.JRIER 1 ( Z 0 S PLANEewe0 201 -23300. 392010630 1 199 -2730. 01390 0 1

00640 1 202 -27350. 01400 6. 0. 9.
OOSSO 1 32 -290. 01410 3

0060 165 2990.01420 100660 1 13 -25920. 01430 END OF ClESH0060 1 136 -14480. 0140 1CDATA
0600 1 186 -24480. 1•le a

00690 1 1 9 -24430. 014S9 104 110 169 1
07001 t31 -23040. 01460 GRID II , N - 1000710 1 64 -23040. 

01470 END OF CDATA00710 1 645 -23040. 
01430 2CPLOT00730 t 173 -2300. 01490 1607401 176 -21600. es* S 1 1 • 1 090740 1 30 -2160. 1st* 0. 0. s.007SO 1 63 -20160. 0I50 END PLOTID00770 1 168 -2160. 0II3060070 1 166 -01720. 11540 19 10 200 0 0 0 001800 1 1g -1720. 01560 2I102 0.00 0 0 I

00310 1 62 -1720. 
61S?# PRINCIPAL STRESS2

00320 1 149 -17280. 01S• END OF PLOT DATA
00330 I 147 -1S840. 6IS90 SENDP

8

Figure G8. Grid II, N 10 , P-level 4 data file
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- -
- ~ 

w "7ZL?

SaioR iio~y g 3 6716 1 #8 41910.NMI 07-,19 MAY tO,'14 SIM I all "1$g14.
00730 1 M3$ -15936.

14140 ITOP 66740 1 3e -2a3O.
•110 SEAN - ASPC? RATIO a 53.33 , PLUEL 2 667S• 1 39 -14430.

(120 1 0 6 • • 007" 10 1 -2448.
0613#a 9 1 6 13as 1. 66776 1 22• -2448
4140 44 0 ,21 a 1 6730 01 a17 -23768.
01% 14 O0 . U 43 9 1. 070" 1 a22 -23766.
0160 END OF COORDINATES 601 38 -13040.
(41"M 31 1 1 U, a3 43 64 65 44 60810 1 80 -2346.
0410 -1 20 0 1 0 0 6 63 51 2M2 -23040
01"6 EliD OF IMCIDENCES 60830 t e69 -22326.
0020 NO LOCAL COORDINATES 0840 1 214 -22326e
60210 6 63S0 1 37 -21660
002" NO EOUIUALENTIG 060 1 79 -2160
662300 66370 1 I64 -216 0.
00246 tSUR 663361 201 -26336.
@e6 I 66391 6 -2880.
0046016 109" 1 36 -201606
00270 M PLOT 66910 1 78 -2616602841 6 0e 1 196 -20160.
6296e t s I 6 1 a 1 1 6 00930 1 193 -19440.
4430 -60 IS. IS 00940 1 198 -19440
06316 ENI PLOT ID 00950 1 35 -1872
00320 4 66960 1 77 -13720
6336 101 00 609701 18 -13780
00346 GE015MTI PLOT CRID 1I 069 1 IRS -I"
44356 END OF PLOT DATA 00990 1 190 -1101#.
40360 *CCK 91601 34 -17236
00376 tCST 616W6 1 76 -17M I01038 3 9 a 3 oie I 18o, -17ai81, -.
0136 S 016301 177 -16S6
004440 3 0 1 3 01040 1 132 -15560.
418410 3 0105 1 33 -25840,
00420 END OF CONS? 016" 1 7 -IS346
00436 SPROP 0107 1 172 -1S840
"440 I M08 I 69 -15120.
00450 ALL 6190 1 174 -1512M
0460 [DO3 OF PATERIAL DlISP 6OO 1 32 -1440
06470 1 00 110 1 74 -1440
0643 4.32(9 .3 01126 1 164 -14460
66490 1S.2174 6.GE-6 01130 1 161 -1368
0S60 [" OF MAT PROP 61140 1 166 -13630
66510 IPLEEL SIM1• 1 31 -12966
0520a 611661 3 -126.

0S63 ALL 61170 1 156 -12966,
6S40 END OF PLEVEL DEF @1180 1 153 -12240
66556 NO LIST O119 I 1S3 -12240
0560 s @1206 1 30 -IS126
606 01 01216 1 72 -l1s2
0O LINEARLY VARIABLE PRESSUIE 312 1 143 -11,I 6
099 4 61236 1 145 -1080,
06" 1 42 -23301. 1246 1 15 O-160W
116 1 84 -2330. 61156 1 29 -1it3

006t 1244 -2 0. 01266 1 71 -19030 '.
00630 1 141 -t6. 61170 1 140 -1003,
6064 1 246 -2305M 61130 1 137 -9366
065 1 41 -873" 01290 1 142 -9360 6
006" 133 -27366O 613601 23 -34.

0671 236 -37360. 01310 1 70 -3640.
SOW 1 133 -at"4. 11311 132 -3G46

6 1 OX - 46. 613361 129 -79201OM 1 4 01340 1 134 -7920

N N

Figure G9. Grid I, N 20 , P-level 2 data file (Continued)
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01330~fin I ?-10 10 CPLOT
013se 1 27 -7m0. $1i96 1
01370 1 a -7000. Rose as 51 11 001
#t370 1 124 -6430 not$0 0 6. S
*i 390 1 11 -640 021 END PLOTID
01390 1 16 -S60 M2030 6
0141 16 -S7* 02040 19 1"o 2" 1600 0

01410 68 -S0. #5S PRINCIPAL STRESSI
01420 1 116 -S766.M10 "2

0143 1 13 -S40.02070 PRINCIPAL STRESS2
01440 1 111 -S04 02036 END OF PLOT DATA
014S0 I 2S -4320 0201 SENOP
01460 1 67 -4320 I
01470 1 INU -4320
01480 I 105 -3600
01490 1 11 -3600
*IS"0 1 24 -213
01510 1 66 -213

01520 I 100 -233
01530 1 97 -2160
01540 1 102 -2160
M"56 I 65 -1440.

01570 1 91 -1440.
01510 1 36 -720
01,590 1 94 -720.

01600 1 22 0
01610 1 64 0I
01630 END OF PRESSURES
01640 END OF LOAD CASE I
01650 END OF LOADS
01660 tLCOHI
01670 It
01680 LOAD COMB3INATIOIN 1
01690 1 1
01700 END OF LOAD COMB3INATIONI4

01710 END OF LOAD COMB3 DEF
01720 CLiA'E
01730 WARAY
015 *STATIC
01760 *SOLVE
01770 IDISP
01730 *STRESS
01790 0
0130 ALL
01310 ALL
01320 SAXES

013406 0 S.S 0
01il0 END OF LOCAL AXES SYSTEM 10

01370 1 0PLN
WIN SURFACE NUMBER I (Z -* 6 PAN
01390 20 1
019000. 0. 5
01910 3
01926 1 w
01930 DID OF CRESN
61940 RCOATA
01950 1"11 01 0 1 ..Ne
01960 CRD I . N * 20
01970 END OF CDATA

Figure G9. (Concluded)
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-A181 511 EVALUATION OF THE P-LEVEL FINITE-ELEMENT PROORM 3/3
'FIESTA' (U) ARMY ENGINEER WATERWAYS EXPERIMENT STATION
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UNCASIFI0 LHALL ET AL. JAN 07 HES/TR/ITL-87-3 F/O 13/2 M



1MICRCOPY REOU IO TETCaRT,
NATIONA BUEUO SADRS-16-

~r -w- w a s -a- - a a K-im.e0 - -



00710 I a -son3.
1MNI 07-17 HAY 10.364 00738 13a3 -men0

00731 1 815 -858010.
00100 TOP 0740 1 US0 -16100.

00ifitKfMS-*PCTRAIa $03.33. PLEVELU 4 06753 1 39 -14480.
1001310f 0.10 0 00700111 -34430.
4613116 1ISO. .. 111 1. 00770 1 226 -84430.
401400484 0 0. It12 1. of?" IIt7 -3760.
0016 4 0 0. 1. 41 a3 1. 00790 1 all -33760.
001" ED or COOSDINATES I03MS I 33 -83040.
00170 31 1 1 8,23 It4364 6644 0431601 IS-340.
001S -110 0 3 031 1 112MI l -10440
00190 336 OF INCIDENCES 000139 1 209 -1131.
00n" NO LOaL COORDINATES 00340 1 a14 -11330.
60200 00een 1 37 -160.
0023 NO MOIUALENTING 00360 1 79 -3160.
002300 003" 1 204 -41600.
0100 "1 063 11Ro1 -&me3.
003I 0 00390N 1 206 -M030
0020 to 00900 1 36 -10160.
00m7 ILO? 00910 1 73 -20160.

Sa0 lt10 II01 s 00920 1 196 -20160.
009001110,000093 1 193 -19440.

40300 10 . 1 5 i 00940 1 193 -19440.
00310 ENS PLOT I0 00953 135 -137at.
063W 4 00960 1 77 -13720
00339 11.01 0040 0097 1163 -13710.
00340 OOTW PLOT CRIB I *N LI 20 0990 1190s -1600.
IM1 END OF PLOT DATAMg1 9-lw

00370 SCOWC 0100 1 34 _172301
00370ICONS 0101 1 76 -17230

0303013 0I1 130-17330
0639065 01039 1177 -16560
00400 30 13 010401181 -16560.
60410 3 00 13-54
00420 ENS OF CONW 010ON 1 75 -15340.

00430 OPROP 
01060 117S -1540.

604401 
01030 1 169 -15120.

0045 ALL 01090 1 174 -15120.

00460 36Cr RTERIAL SISP 61013 140
90470 1 00 01110 1 74 -14400.

004004.31(9 .3 01120 1164 -14400.

00490 1S 2174 96 901130 1 161 -1360.

sow0 END or rAT POP 01140 1166 -13630.

00510 SLEVIEL 0 1150S1 31 -13960.

00539 4L 
01164 1 73 -11960

069AL01170 11IS6 -12960.
00540 336 OF PLESJEL DEV 11115I3 -12240
90550 NO LIST019113-24
I06SLM S 0 1200 1 30 -11520$

6070 1210 1 72 -11520.
00500 LIMEARLY IMRtABLE PRESSURE 01220 1 143 -11520.

OMW 14 
0210 1230 1 145 -10300.

@646001 4 -M3100 01240 1 150 -1600,

000 114 -310 011501 29 -1003

063 3I Af UM. 01260 1 71 -1IS3.

1063 1 8141 -3000. 01270 1 140 -10011.

006W I46 -23000 01230 1 137 -93690
1 4 -730 1290 1 142 -9360.

Go6o1 3-730 013001 23-8640.
own70 I3an -0736 01310 1 73 -3640.
SO6101 333 -3340, 01320 1 138 -3640.

06 0133-60 01339 1 1a9 -7920.
0070 40-193.01340 1 134 -7920.

Figure G10. Grid 1, N 20 ,P-level 14 data file (Continued)
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019"0 ICPOT
0SIM I V -7800 01996.1
01360 1 0 -7116. 026W fse I00 $I101 f
01310 1 114 -7141 68010 *, #.S
0133 I 181 -430 0I0I END PLOTID
01390 1 1U6 -64806 01630 6
014"11U4-5760 M14191W M0 0 0 0
01410 16U -5760. 6Ro56 PRINCIPAL STRESSI
054a01 116 -5" 006030 SO1 ~0 9 1
01430 1 113 -5040 01 PRINCIPAL STRESSa
01440 1 133 -5040. 003O END OF PLOT DATA
0160O I a5 -4380O 62098 SENOP
01460 16? -4330W
01470 1 102 -4310
01430 1 IN -Xe".
01490 1110* -X6S.
03500 1 24 -8330
01510 1 66 -133.

01538 3 3? -8160
01540 1 301 -a1t".
01550 I a3 -1440.
0150 1 65 -1446.
SIM~ 1 91 -1440.
015301 36 -7a6
61530, 1 34 -720.
61630 1 22 #.
01610 1 646.
016n0 1 9300.
01630 END OF PRESSURES
01640 END OF LOAD CANE I
01650 END OF LOADS
63660 SLCOAS
01670 it
01630 LOAD CONIIMTION 1
01690 1 1
017M END OF LOAD CORINHATION 1
61I1 END OF LOAD COMB DEF
0172 SLOUE
01730 *ARRAY
017M *STIFF
617S0 WSATIC
63760 SSOLUE
01770 £DISP
6173 SSTRESS

6133 ALL
01310 ALL

6184060 0 6.60
0135 END OF LOCAL A3ES SYSTEM 16
0136 SCRESH

619666. 0. 5.
01910 3
013201
61330 END OF CMESH
61940 ICOATA
6SM ISO It 0 1 0 1
6136 GRID I , N.M a a
01376 END OF CDATA

Figure G10. (Concluded)
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31602 103A047101 1 124 -36590.MMIZ 1131 O No '9i0072 1 36S -25920.
00721 1 363 -3531.

"M10 STOP 0740 1 366 -35200j.
1111110 BEA - ASPIC? RAI 6 667 1,6* PLEIM 11 OM1 S 1 60 -24430.
00140 a S. 0, 0. 0 10760 1 13 -24430.
-00302at0. 1.9 111 *,I1 1 . 10770 I 35a -24430.
1110140643 4. 0. 0. *. a1 3 l. 10720 1 3511 -3137601.
10360116 0.0. 1 21. 13i 073 1 353 -33760.
"too EN OF cambptsu 1010 1 SI -03040.
10 31 11 8 3 a364 9 6 GS 6061011Me3-346.

se1s* -1 a1 3610 10610J, al1 339 -139040.
101" DoD OF IHCI3HC. 10136 1 337 -83110.
SOW* NO LOCAL COORItS 10640 1 340 -a3330.

101w No OTIULEWIING 106w I 131 -311600.
101m00 0070 1 326 -816001.
14 8911F 1060 1 31!4 -304110.
"n1o01 0610 1 3117 -80330.
061 10 104101 1 57 -20160.
00M7 NIP0110111 1 130 30160.
own60 009N01 313 -301166.

lot 10 1111103000 08930 1311 -19440.
=01 -0. 1s. 15. 00440 1 314 -19440.

1021 DNo PLO 10 fees 1 56 -13730.
sow3 4 11161 1 113 -13700.

$0311 1 000t 0 9109 1310 -19730.

"Us1 EN 01PLT03T " 0 1 21 -16860.
106001 010401of" 1135 -1655.
0041. 3 014001 547 -134.
111431110O O1111011 1 117 -154.
Wel30 6P1 3 010701 M7 -1534.
10*1 010S0 1 S74 -1513.

Was5 ALLo cms 01060 1 17 -1130.0046110 N lRRL 1 01070 1 134 -40.
00470 1 0001110 1 116 -14400.
0104141 9 END OFMTRA0I1130 1 63 -14400.
00470 15,4 E- 01110 1 116 -14630.
11100911 .2E .3NA PO 01140 1 161, -13630.
00130 3S 7 t. 01160 1 115 -13960.
105" ALL OF"T0R11140 1 24 -13160.
60$40 3SF PVI L oltV 13 134 18960.
006on1 AL 0111 1 846 -1840.
00M0 01210TOil 1 14 -181130.

10"1 4 01ate 1 333 -11010.
1061036241310. 11108111 0I I*1361S 0

449110 40130 1 333 -1000.
1064 1 3 -33010. 01330 1 330 -930".

006 0 63 I736. 0139 1 313 -936.
106 _i35-336. 01300 1 43 -640.

0067 1 U7 -736. 01310 1 113 -360.
*01 1 370 -1360. 01320 1 109 -3640.
00690 1 379 -M0. 01330 1 W0 -7920.
60700 1 631 -"on3. 013461 a10 -7930.

Figure Gil. Grid II, N 20 ,P-level 2 data file (Continued)
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01350~~el 1 38 10 CPLOT@1360 1 41 -780. 01900 1@13" 10116-7a1. 0100a"0 0 1501i010 0
01370 1 114 -1439. fe$0. 0. 5.61186 10 ~ -1640. ef END PLOTID01411970-6480. 01030 60 ..
01410 1, 113 -5760. 0206 PRINCIPAL STRESSI
01430 1 111 -5SO". 01070 PRINCIPAL STRESS2014401 2134 -5640. 0103 END OF PLOT DATA01456 1 41 -42300. 0210 IIID01460 1 103 -4230.8
01470 1 170 -4330.
014301 163 -3660.
614691 171 -2660.
01560 1 45 -33310.
0110 I 103 -336.
013301 157 -3330
@1520 1 155 -16.
01540 1 153 -3160.
015506 1 44 -1440.
01560 1 107 -1440.
01570 1 143 -1441.
SeSPO 1 140 -730.
01560 1 145 -M3.
01000 1 420S.
01610 1 1os0.
0163 1 143 0.
01630 END OF PRESSURES
01640 END OF LOAD CASE I
01650 END OF LOADS
01660 ILCOM3

01630 LOAD COMB3INATION 1
0160 1 1
61700 END OF LOAD COMBINATION I
61710 END OF LOAD COMBD K!
01720 SLOVE
01730 JARRAY
01740 ISI!
61756 ISTATIC
01760 SSOLtJE
01770 IDISP
01730 SSTRESS
01790 0
01360 ALL
0131 ALL
61820 SAXES

013400.o 0. 0. 0
01310 END OF LOCAL AlES SYSTEM *it
*INS0 SCRESH
@133 SURFACE NIMIKR 1 2 0 PLANE
0130 a 0 1
$16000. 0. 5.
M131 3

01920 1
01930 END OF CMESH
01940 XCOATA
01950 1ee0110 1 0 1
@1966 @RD 11 . N - 20
01970 END OF CDAA

Figure Gil. (Concluded)
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if71 1 134 -216920.
34ND11 10141 VAI 0.34 007M0 I1365 -M5920

00730 1 363 -826M0.
set"* $TOP 00740 1 366 -25200.
$010 KAM - ASPECT 3*110 - 63.33 PLEVEL 4 "?7So 1 60 -24430.

61 0 . 0. 0. 0 "076 1 133 -84430. -

6*13 IS0 1. 0. to I 3 1. 00770 1 352 -24430.
00140 63 4. 0. #. 11 1 3 1. 00730 1 356 -23M6.

019150 in* 0. 0. o* 63 a 1.6to" 1 363 -83760.
"te60 Doo E MNTS SIM 00 1 9 -23640.
00170 31 1 1 U 333 64 5 6U 031ll 1 182 -23040.

6*16*-1 3 1 30 00020 1 39 -23040.
6*16* END OF INCIM9NCM 00330133-22.
6*06 no LOCAL COOIDIMAUS 0640 40 -R3f2.
4*10 63 1M I53 -2166.
OWN HeWO CUIIMLEIWING Sew6 I 1et -31600.
"no 00 00170 1 326 -31660.
66140 M 08330 1 34 -8600.

elm*1 to36~ 1 57 -80160.

$00 WLo ont1o a 1ee -210160.
0"6n01 *920 1 313 -20160.
See"sell5 1 1 1 0a0 00 0091 311 -1440.
sow -01. IS. 15. 009401 314 -19440.
010310 WePLOT to 0095 156o -137s.
00ow 4 00960 1 j1g -18730.

00340 GEOKETRY PLOT GRID II "ag Nn I M0096 9 -1300.
0630 D OF PLOT DATA 49990 1 301 -1300.
0030 sCIECK e10"01 55 -17290.
6*376 SCONST2  

01010 I13 -17230.

0811 3 0 01030a 13387 -17230.

003010 4 01630 1 335 -16560.
0"4f 3 0 1 3 61040 1 N33 -16560.

006410 3 01050 15S4 -15340.
00480 DND OF CONS? 01061 117 -15340.
00430 IPWO 01070 1 24 -15140.
06440 1, 010"01 878 -115120.
004"0 ALL M016 1 275 -15130.
40460 END OF MATEIAL DISP 0Ott" 1 53 -14400.
00470 1 00 0 1110 1 116 -14400.
6*40 4.3269 .3 01136 1 301 -144"*.
6499 15.2174 6.6t-9 011M 1 259 -13630.
on"6 ENa or NAT PROP 01140 1 2M -13630.
0010 SPLEUEL 01150 ISe -12M60
00S304 61166 1 115 -139616.
40530 ALL. 011370 3 843 -139601.
"SO4 D Of PLEUEL W1 01130 1 846 -12340.
on"5 NO LIST 011l" 13249 -1240.
00560 3*W elm I 5t -11516.
6W071 St1t161 114 -11580.
6*55 LINEARLY *11*315 PRESSRE 01220 I 135 -11530.

Met 4 01830 1 833 -1036*.
ON"0 1 £3 -3611360. 621340 1 336 -IOM.
00610 1 1i6 -M36. M1w4 I5s -16ff6.
0081 301 -3300. 61i6e a 113 -1""3.
6*632 1 339 -3363. 01276 13w -I""3.
00646 1 390 -30069. 01336 1 120 -9366.
0665163a -37360. 612"0 1 223 -9360.
06640 1 125 -MSS6. 01360 1 49 -3640.
00670 1 373 -27360. 61310 1 11g -3640.
OOS10 1 376 -26640. 61310 1 269 -8640.
00690 1 379 -M6640. One3 I 307 -7926.
00700 1 61 -85910. 61346 1 l1t -7926.

Figure G12. Grid II, N 20 ,P-level 14 data file (Continued)
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6/

01930 *CPLOT
01360 1 48 -?0. 0tg0 1
01231 111 -7a". aofO I0S I .1 0
01370 1 196 -7200. 020 0 0. 0. S.
1380 1 194 -6430. 02020 END PLOTID

0130 1 197 -6436. •M30 6
014*1 47 -S760. 004 19 100 200 0 •--
0141 I 10 -S?6. •2-50 PRINCIPAL STRESSI
014201 183 -S?0. 02660 20 1 0. •• 2 • • * a
014301 131 -S040. 6070 PRINCIPAL STRESS2
01440 1 184 -5040. *NIS• END OF PLOT DATA
014SO 1 46 -4380. 02090 BI[HP
0140 1 109 -43M. e
01470 1 170 -430.
01486 11 -36.
01490 171 -260.
41506 1 4S -I3M.
01s0 I in -am.015201 t57 -3330.
03 1 I5 -e.
01530 1 153 -3160.

0150 1 44 -1440.
0IS$6 1 107 -1440,
0IS?@ 1 143 -1440.
6150 1 140 -790.
6159g 1 14S -70.
016 1 43 #.
016101 1g 0.
*IO I 14a S.
01630 DO OF Pn3ssuMBs
01640 00, OF LOAD CASE I
61650 END OF LOADS
01660 RLCOMD
01670 11
01680 LOAD CORDINATION 1
01690 1 1
01700 END OF LOAD COYIIMTION I
01710 END OF LOAD CORI DEF
01720 SLOUE
01730 SARRAV
01740 *STIFF
01750 ISTATIC
01750 ISOLUE
01770 *DlSP
01736 *STRESS
017900
01900 ALL
01310 ALL
0138 SAXES
61836 10 *
01340 0. 0. . 0
01380 END OF LOCAL AXES SYSTEM - 10
01360 ICHESHO00 1
0188 INWFACE 1UNMER 1 ( 2- 0 PLANE I
01890 It
sign 6. 0. 5.
01910 3•Ole" I
01930 END OF CR15SH
01940 SCDATA
0950 i011 01 01
019 6 GRID M N a 0
01970 END OF CbA

Figure G12. (Concluded)
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*0640 1414 -5560.
0660M 77 -5200.

WI 1851 N 06,34 06 15 -m5o.
.om 1 444 -5890.

et" *TOO 6 a 441 -24040.
00116 KEP - tPCT R TIO * 1066.6? PLEUEL 86001 446 -34840.

as0 1 0. 6. 0. 0 $SO t 7 -24481.

00130 41 0. 1.4 0. , 141 1. 6 o 1 -1440.

344 U 4. . 0. 041 I 13 -8443.
1"8. 1 435 -34430.

sells, END or 211om34@0940 1 43 -84180.
0010 3141 000 1 04 3 8 S609501is? -370.

too - 40 1 i 0 0 00960 t 7S -3370.
000 END Or INDIDWIUIES 00970 t 4a@ -370.
ea e CAL 0060 S MI 485 -83406.

oo NO 1 430 -0400.

No01300EPI~ 01000 1 74 -83040.
s o0 U $000 1 156 -33040.

01010 1 420 -23040.
sowt1 01030 1 417 -28680.

~ o 
01040 1 412 -28680.

006001 
01050 1 73 -2232#.

"Witst lea e* 000 1 4155 -22320.
41300 010. 1,. 1,. 1t0I 1 412-22320.
O031 go PLOT 13 

010901 14 -81".

00204 OIl 1 7|-aI0.
00330 111t O00
0f0ew GNTRY PLOT (D I N - 40 011N 104 -t1600.

sow0 . OF PLOT7 "TA 
Oit1201404 -81600.
#113tS 0 1 -880.

00360 SIECK 01101 401 -11149.

0027 SCONSY 011S0 1 406 -31240
0380 3 l0 8 39-480
06246, 12 015017 -063.
SOW0, 

Oil" 1 153 -3O..

00402 01 3 
01176 1236 -036

00410 2 
i 1 233 -&MO1.

40430 
,,_o 1 70 -3010.

04" stat I 333 -"s.
004SO01L3101 338 -0 1 6 .

00460 O, OrFA,,IAL Div ol, 1 3, -1t0o.

406476 100 0et102"0-tons.
06430 4.339 .3 .135 

1 69 -10440.

40430 15,.2174 6.66-6 01360 151S -19440.
01 1 3 -19440.

00IN200 ( 0731? P.OP001 cPoIV., 0183 1 277 -1303.
01330 1 t -1900.

00520 ALL 0131001 ISO -170.
0040o OF PLWL Of 01310 1 378 -137N0.
030No LIST 01220 1 379 -1320.

007101340 1 274 -130.
01250 1 67 -13000.

00600 LImLV WU f1. PKINE JI[ 01360 1 149 -18000.
0034IEIY 1. 531 01370 1 364 -13000.

I~~ I s s-?0I0-m1. 0133o 1 361 -17640.

04300 143 -8330 
01490 1 366 -17640.

06601 414 -33440. 
0140 1 66 -t720.

0"1 436 -33440. 
01410 1 143 -17230.

sow of -23030. 
1420 1 356 -17880.

000461 162 -130. 
01430 I 343 -1 .

006701 476 -3030. 
01440 1 3S3 -1I90.

000O 1 473 -27720. 
145O0 I SS -S0.

0630 1 47 -27720. 
01460 1 147 -16560.

4700 1 as -??*. 
01470 1 343 -16S60.

00710 1 12 -2830. 
0140 I 345 -1S20.

0721 1 463 -73640. 
01490 1 350 -16200.

007390 46S -27000. 01S00 1 64 -IS840.

80" 50 8 -Lq 0.015101 146,? -15340P.00740 1 470 27000. 
015IS01 340 -15340.

00750 1 79 -26640. 
01530 1 347 -154M0.

Nile 1 161 -26640. 01I3 1 337 -14?
"770 1 460 -8446 .140. 

1 34e -1540.

"0730 1 4S 6230O. 01560 1 145 -1520.

00"01 462 -26230. 01570I 14S3-110

So3l" I 73 -25310. 
fI3a-S10

ont10 I I6O -35930. 015" 1 389 -14760.

0032 1 452 -5320. 01500 1 334 -14760.
0030 1 449 -LSSSO.

Figure G13. Grid I, N 40 P-level 2 data fle (Continued)
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SIMn I 6 -14400. 02360 1 129 -3600.
01610 1 144 -14460. 42370 1 204 -3660.
0160 1 34 -144N. 02380 1 201 -3240.
0130 I S -14040. 01390 1 2" -3140.
01640 1 3 -14046. 0140 1 46 -2890.
0160 161 -13680. 02410 1 123 -886.
SIM 1 143 -13M. 0240 1 196 -2330.
01670 1 316 -1360. 0430 1 193 -M-10.

1S60 1 313 -13320. W440 1 193 -3O0.
0160 1 313 -133a0. 08450 1 45 -2163.
0170 1 O0 -1296. 03460 1 18? -3160.
01710 1 14 -13960. 0470 1 133 -8160.
01780 1 30 -12960. 0143 I 135 -1300.
01730 1 36S -1600. 08490 1 190 -130.
01?40 1 310 -1260. 0150 1 44 -1440.
0170 19 -1240. 01S0 1 126 -1440.
0175 1 141 -13240. 0OO 1 130 -1440.
01770 1 300 -13240. 0530 1 177 -IN0.
0I0 189 -11336. 0540 I 13e -100.
01790 1 30 -1130. 0SO 1 43 -7f0.
o100 1 53 -11520. OS60 1 IRS -710.
013161 140 -1SN. 0570 1 171 -720.
0t19 1 m -1i0is. 0253 1 166 -360.
01301330 89-11160. 090 1 174 -360.
01340 1 894 -1110. 0260 1 42 0.
o,13 I,, -10 . 1 24 .
0 1301123-100. 1?170.
01870 1 824 -16NN0. •630 END OF PRESSU ES
SIM 1 e -10440. 0640 DID OF LOAD CASE I
0183 1 2 -10440. 025 END OF LOADN
*a9" a 56 -a00S. 066* LC0fl3
019101 138 -10036. 02670 11
01936 176 -10030. 0363 LoD CONSIHA1ION 1
01930 1 373 -9710. 0690 1 101940 128 -9720. 01700 END OF LOAD CO "IATION I
019O0 SS -9366. 0710 END OF LOAD CON DEI
i160 1 137 -9360. 80 3LOUE
01971 261 -9360. 0730 SARA
01930 1 16S -9000. 00740 337lFF
21939 1 276 -9000. 01750 SSTATIC
62000 1 54 -8640. 02760 *SOLYE
02610 1 136 -8640. 02770 2DSSP
02020 1 266 -8640. 0am0 WSom
0203 1 2S7 -8280. sac0 @
68040 1 262 -8280. 0200 ALL
6205o 1 53 -7920. 0310 ALL
08060 1 135 -792. 02m 8m S
02070 1 2S2 -7920. 00 it 0
01036 1 249 -7560. 0140 0. 0. 0. 0
02090 1 254 -7566. 010 END OF LOCAL AMS SYSTE1 1O
02100 1 S2 -7866. 08t0 8CESH
021101 134 -7246. 01371
0180 1244 -7200. WON AiiCE MUSER 1 2 0 PLANE
12130 1 241 -6840. 0 00 1 @ I
02140 1 246 -6840. ouoo 0. 0. S.
@21SO I S1 -6480. 02I1 3
02160 1 133 -6430. Sm1
0210 233 -6480. 0U930 ED OF CHESN
0216 1 233 -6120. 02940 SCDATA *021941 238 -6120. 12gSO IN0 it O 1 0) 1
02100 I50 -5760. 62960 GRID I . N - 40
01110 1 131 -5760. 02970 END OF C AYA
62220 1 228 -5760. 02989 ICPLOT
62830 1 285 -5406. lamu, I
022401 230 -S400. 63008020S I 1016
088s1 49 -5040. 03010 0. 0. S.
02260 1 131 -5040. 03020 END PLOTID
62270 1 220 -S040. 03030 6
62280 1 217 -4680. 63040 19 100 8 0 0 062290 1 222 -4680. 03050 PRINCIPAL STRESSI
023001 48 -4329. 0360 6t 0100 0 0 0
02310 1 130 -4320. 63070 PRINCIPAL STRSSZ
02320 1 212 -4320. 03080 END OF PLOT DATA , .
02330 1 209 -3960. 030 IEfOP
02340 1 214 -3960. 3
02350 1 47 -3600.

Figure G13. (Concluded)
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0 4147 -s0.TV, -080
36*11 07-v4 ow0 8134 NO~ 1 13: =

1"M 441 -4143

"I" $TV I~A pfA~TZO lg00nML ~4 IWOh1 446444

.a It * 0 .411 ISO--44W.
3310410 I s S441.3313 -44N.

00140a4 0 0 I4=-144W0.
"1" 1640 3 1 a a* 331. "we61434409.
0016 0 0 OF COORDINATES 01094" 45-3

03170 311143 2111 4 "M 1157 -3760.

*130400 310000 w0is0 in -g~qlJ.

"1" -1,0 1F 0 4 0 00971 4 37" 7
0010 LACM OF INH3*1 

488 -340

3143m 
0 340.

09 UUUr" 61000 1574 -33040

6300 *410 1 VW6 -304

a3 0 016 417 _126116

to.13., 
4a8 -was

00470 
o" 3 -"'3 0.

I00 01063 1 at -333

01 S10 11070 
41 33323.

oo0 IS ,0, S1. o,0 49 -8136,.
Do10£3 PLOT I Ole 10f144 -3130.

SO 4 0a100O 73 -36*
0021301000 f11101114 -1600.

G.1E13VPLOT QS101 N40 Oit 130144 -a1 -0.

e g1o OF PLOT DATA 611360 1 41 -1 .

00 *Mt 
01140 1 46 -3134.

002M0 S 01I10 1 7? -l6w.

033003 
W1110 113 I 3 _80 .

00390 1 41170 1396 409
000111 

in 1, 3

0 14 3 W I 19 .

2 1340 OF OST 03* 1 70 -100.

00430 iw - 013011 16 314016

0 t440 1 
8o 1 336 -0130.

4 16 ALL -13s0 
1 36 -13000.

004- 040 OF MMIAL 35P 134. 1 30 -1*00.

00410 1 .0 f135 I G3 -13440.

0043014 31 ro. 1253 1 31 -s1344.

003I1 a%74'.114 1301 23 1 440.

SOS" a11 or PAT ow 01ao1 31 -1sem.

0011 W.IU L GIN$S 1 38 -13W6.
013 4 -0. 1 63 -1345

a"?4 ALL -rlo. ts I %? -Ism80
os 01210 ts~ 1 11 -3730

e" s OF PLUEL W 0320 1 73 -t3730.

*0 S UST 130 t,, -39 10..
on" SLOW 

0s340 I 274 -146.

0"541 
016Ot t 6 -10

00a8I0 LIMEOLY -iSIM0 SU #130 1 149 -1300

005" 4 
01370 1 364 -130

on" I a-3a . *1330 1 361 -17644

09101 364 -IIm0. 01390 1 3 -17640
u1 44 -800. 0944 I, 1 0 --t721

G0 1 431 -240. 01410 1 148 -17a8
"so4 1 486 -40. 014a* t 356 -17250

000 1 at -a360. 01430 1 763 -16920z

0061 162 -230 01U440 I M6 -16920
on" 1476 ' 140 1 GS -I"50

OO 1 : at,. 01"117-in"5
0031 470 -a I7I. 140 38-1650.

IIIa-vM 
014"0 1 3X0 -110

00720 1 463 -rMse. 0S150 64 -16846
0073s 1 465 -370 0111.1A 146 -140.

040 1 470 -8700 01110 1 240 -15340

63710 A 7 -26640. 01530 1. 227 -15430

0760 1 lot -36640 01140 1 341 -11430.
*0773 1 460 -36646. 01110 1 63 -151S.

00 1 417 -3NU30 0115 1 146 -11120.
937931 401 -16m3. 03110 1 238 -15123
00000170 -313 W081 323 -14760.
0010 1 ISO -am . WSW8 1 234 -14760.
001e01 463 _-3M9
0083 1 441 -10.

Figure G14. Grid 1, N 40 P-level ~4 data file (Continued)
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0160 1 0 -14400. 62360 I1.9 -3so
S161.1 144 -14400. 62370 1 804 -3600.
Sign 1 334 -14400. 0230 1301l -3240.
01630 1 311 -14040 03Q390 I 306 -3340.
01501 3H6 -14040. Mae 1 46 -335.
01650 1 61 -13610. 62410 1 1i3 -'310
01650 1 143 -13630. 0243 1 136 -a33.
01670 1 316 -13630. 02430 I 192 -358.04101 313 -13380. 02440 1 196 -U53.
01630 1 313 -13380. 014501 46 -MU6.
017001 I " -13960. 08460 I IV -1160.
017101 14a -1in". 024701 1IN -0160.
4117M0 1 331 -13960. 03450 12SM -1300.
01730 1 36-13600. 03490 1 1"0 -136.
01740 1 310 -13600. 0350 1 44 -1440.
011501 1 SO -18340 01510 I 135 -1440.
01750 1 141 -113340. 0580 1 130 -1440.
01770 1 301 -13340. 085301 177 -IWO.
01730 1 39? -11380. 08540 1 13n -106.
01730 1 30 -11300. 01550 1 43 -7a0.
*en a so -isaf. 0$5f 1 115 -7110.
01310 1 140 -11580. 6257 1 171 -729.
013391 3 -M"53. me$3 1 16 -310
eSIM IU -110. 0M59 1 174 -3N0.
01401 115 -11100. 0800 t 4a80.
01350 1 57 -10OM. onto I 1M 0.arn 1 139 -IUsg 0Q6O 1 1700.
0137 I 834 -low. M263 MN of PMSSWESearn I US1 -10440. 0260 END5 OF LOAD CASE Iearn a m -10440. 0*US$ (14 OF LOAD$
01910 1 13 -l06w. 0267) iteamr I an -ilow. 08W3 LOAD COU110TION 1
01930 t 27 -07110. 06"90 1 101040 1 L73 -371M. 08700 beN OF L~o coniNartoS 1
61960 1 S6 -0360 0710 MN OF LOAD Cope DoT
:Im@ 1 137 -me6. 0172 $LOW
ea9O I US -11360. 01"3 SRMY
else* I a"s -g" 03740 *STIFF
sagos 1 370 -goe6 Sa7m ISTAMI
0200 1 S4 -3640. 0376 XSOLUIE
02010 1 136 -0646 0377 &DISP
o2420 1 U6S -3640. 412740 387ff 8
02030 1 357 -3o30. 0373 0
03040 1 862 -a"3. 0330 ALL
03050 1 53 -7930. 02810 ALL
0606 1 131 -731M. 61an0 IAXS
fa30701353-7910. 0Sam 1*00Gain ia49 -760. 0240 0.0. 0 0
03090 I 14 -7s0. 02850 EHD OF LOCAL AXES SVSIEM - 10021l" 1 68 -71400 013m ICWES
01110 1 134 -7360. 618101
03120 1 a44 -73140. 4228 SUWACE MRSER( I Z *0 PLNE
03130 1341 -46. 02890 1 01
62140 1 346 -4340. 02900 0. 0.5S.
02150 1561 -64M0. 02910 3
0116 1 133 -44. 02910 1
02170 1 31 4410. 0893 (DID OF CRESH
62160 1 33 -01in. 02940 MCATA
02190 1 3O-410. 6ease 1" it 01 0 1
622001s0 -5710. 6296 GRID 1.1 - * 40
62210 1 138 -67m. 621 END OF CDATA
622201 22 -1760. 0193 SCPLOT
0W2301 325 -5400. Sam9 I
022401I 30-400. 03600MS056110160
62250 1 49 -S640. 0nt160. 0 5.
02260 1 131 -5040. 0300 EMS P1.0719
02270 1 20 -5040. 0363 6
62280 12a17 -468. 030419 1008600s0e0
02a90 1 22a -4680. 030M PRICI 679(551
023Q6 1 41 -4320. 0360e 30 s 100 Goe0000
62310 1 130 -4380. 0ow7 PRiNCPAL, OskRS62320 1 218 -43a0. sun80M4OF PLOT DATA
62330 1 269 -3960 on"3 swU
08340 1 214 -390 0 -
02350 1 47 -3600.

Figure G14. (Concluded)
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m,,.,l t,..v6•6.. 1 113 -160
~66 1 341-m .

M"M I$,$ MVe at. 31'4 66470 766-660

oo166 STOP 63 176? 830
4110 KAM - ASPECT RATIO * S2.3 P L I 1t? -4480
ol0o . e 0. e691346 -14466.
06130410 g S0. 1 41 1. 1 6e 3 -441416.
00146 M 4. S. 6 41 3 1 . @4304 1 Gal -8416.S IO a44 •0 1 , 1 43 &l 1. 494 1 94 -84120

"I"0 f OF coOOIATUII S :o I ie-"M.
0i7o 31 1 41 43 9 514 to n Is oo" 01 3 -0m.

It1 a-1 41 41a 04971 16 -l 7--.
*366o OS INCIDENCS "we 1 $78 _-66

su n N o lNh TIESSa II 6 0 1 3 -3246LOCAL ta •t 3"4 *
4114M no couJAEM" stt S 3466810900 6'-34
401 1s W 0136 65 t "-6m .
Same a 01046 1 "13 -86M.067 tO 616601 114 -88s.
6683S 0T 41066 1 a37 -23M.
Sa 61 1 01076 154 -3UGe m0 tot 6 1 1 t o l I a " 0 0 0 6 -Mt m $.

030 60 t. 15 is. 01l8 I 658 -190.
66316 0 PLOT 1N 0t" 16 15 -8t3
66W2 4 616 12-1".663360t 011 1 836 -1150

00340 GEOMIRY PLOT GRID 1I N 46 01136 1 641 41666
604 ED OF PLOT DATA 61146 1 44 -8141.
00360 *iCC 61140 1 I4e -1134.
66310 SCONS? 61110 1 41 36636.66136636336" 01161 83 16600S M 3 0 2 3 St ?*0 I lM - am " :0

0040 3 6 1 1 ali 1 I -3o.

0610 3 6110 i 611 -363.
040 F COW ?e Iam "NIN.0•3 MOP I o Us , -10401.
6440 1 Stan 16 15 -161M.
664 ALL 011 6 1 G12 -136.
6460 30 OF MTERIAL 3IS 1t" 16 11 -19440.
604716 618ea 11n -1441.

60460 4,349 .3 018041 1o3 -13440.
000 15.3114 6.61-6 61270 160 :1344.
06 404 OF P? PROP 6126 1603 -1680.
01 1PLEL oi1ee 1 63 -1366.

a"" 3 61310 1 83" -13736
S"53 ALL M GIse 070
a065 0 OF PUEIEL MY 3136 15317 -13736
006" No LIST W M-130
am$60 SOAS G134, 1 in6 -1319.

t676 1 01360 & 831 -M80
600 LIELV WA1Z P66563 61370 1 576 -18066
0634 - 40 0110 1 S74 -17640
0 1 12 -1n0. 61390 I S77 -17646
Gate a 46 -086. 01466 1 10 -17280

t6v 1;I -83360. 01416 1 830 -17260
0Sam 1 7b -33440. 01 4ae 1 563 -17280.
Gem6 1 778 -90440. 61436 1 Sf61 -15926
06660 1 -as&". 61440 1 664 -16920
6601 15SS 61401 10 -1656•
Se471 I 1 -8"16. 01460 1 a23 -1660.
060 756 -17726. 014761 SU -1i40.
ow4173 6 -I?00. 014"01 "4 -16260
66766 1.21 -e736 61496 1 551 -1666
66716 1344 -ar266 61100 I 165 -15846
067260 745 -87366. 61116 1323 -15846.
44730 ? 43 3760. 61ae 1 537 -15346-
04746 1 744 -8766. 615261 535 -15430.

667S6I I 1U -26440. S0• I $38 -19420.
607611 342 -66646. 6154 114 -1IL36
6776 1 738 -3t4. $S" 1 82? -IL6
66784 1 73. -1116. 6M" S 4 -1518.

I0 1 732 -1616. 11801 5 88 -14760.

0631 1346 -0"". 01590 1 52S -14760 -

064 1t, -

Figure G15. Grid II, N 40 , P-level 2 data file (Continued)
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61660 1 103 -14400. 11230 1 330 -3960
016ts I US6 -14400. U.350 1 83 -3600.01620 1 fi1 -14400. 02360 1 all -3600.
e1rn 1 609 -14040. 02270 1 318 -3600.01640 1 612 -14040. 01360 1 314 -U40.0160 I I0N -1353S. 01390 1 31? -21001650 11m -13680. Was0 10$7 -001670 1 436 -1258. 4841111 810-te 001660 1 436 -1326. 024s 1323 -36*.4169 1 490 -12320. 01430 1301 -me8.01700 1 10t -1296. 01440 1 204 -1an001710 1 324 -1296. 0145019a -2180.otias I 45S -1296. 01a0 1 no0 -3100.01730 1 43 -12N0. 01470 1 a0 -3160.01740 1 486 -1600. "14"01 an -186.0117I0 I 100 -13246. 01400 1 3ft -1600.0176 1 3 -13340. 0S50 1 86 -1440.01710 1 478 -1324. 08510 10 -140
01730 1 470 -11368. 033 7 1440.017901 473 -1a22. 1613110 1375 -IS".
01l0 I so -ai&sa. 62646 137 -1000.
013201 = -111621. GI56 154 -73S.
01010 1 463 -11520. 025601 337-?30.e1ar6 1 47 -11160. 1a~ M _8 7319.012"S 1 400 -11160. Gem3 I a" -260.
019"01901 -10300 0100 1 330
0137 1 446 -1600. 6101aseel1 1 444 -10440. 02580 a Oa 001990 1 44? -1$440. 023 EhO OF PRtESSUESelm Iw -ow. 6 40 EtID OF LO"D CaR I*let 1 120 -103. 0eas0 END OF LOADS
01310 1 433 -1020. 02660 SLCOHI0101 1 432 -10090. 081670 11

019 1 34 970 OZSSOLOAD COA3ItATIui ael1SI03 so -3"6. 0170 IN OFI A oenlo019" 1 319 -3SW. 62719 Do OF LOAD C066NAIO 1C
61970 2 4M -326. 0810 EN OFLADCNS901683 1 413 -9000. Sa73 AYE01990 1 431 -9000. 04141 U511W
U4441 1 96 -3340.675 Th1"Us1 I all -334. r. SSUI
02030 1 4o7 -o640. 0170 3 IS
62830 I 405 -88N. Sam0 SlUSSe2044 1 403 -3330. 067o 0S S08050 1 94 -7930S. OEM30
020"0 1 217 -7984. *ma. Au.0307 1 394 -7930. On3to ALLE
012010 1 391 -7560.Gu SAEUa49 13M -7166. 1u o0000a1"01193 -73"0.a 0 0 0 0.0a0211 1318 -7300. Ga OOF LOIA AMS SYSFI *102120il 1 381 -7300. Gone *=M
W313601 379 -6140. 0em17003140 1 33 -610". Sam0 SLIC 1636( 1 I - 0 PLE )01101 N9-3 " -oO Ge33 1 0 1015 1 N16 -6480- 01390 0 -0 - SUP17 1 36.-0430. 40310 3 '.02140 1 368 -6130. 0312 1621"01 363 -0130. SO30 DO OF CMESit02200 1 91 -6700 040 XCDATA *p,.0221 0 1 814 -6766. 0396010011 01 0 102I2 1 35 -6780 06 NO CI11 . H - 4006=30 1 363 -6400- 1009 00 OF COATA022401I 356 -64"0 le930 S533.07
02250 1 0 -S440 0990162260 1 a12-6040 030003m 0 1 1 &IsoGZZ7$ 134a-0O0. onto0. 0.5S02280 1 340 -4180. 03M £6 PLOTID
028901 343 -4680. 0303 6
023" 189 -4326 0341 n 0 0 0 f002310 1 ell -4320, 43101510 IPAL STRSI
023a01 329 -4320 sis1 asI0 "a 000oe.02330 1 3a7 -3960 -27 On MPA i1upat S a

03M Do IF PLOT DATA-
ar -

Figure G15. (Concluded)
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iI |I0 .
U1S -mom

*4NII3 II' lV ,1.WH meos 14 "

110011 10TP MV A-m 1704

wus m - ec mano e 53.33 . PIEL 4 m
"Sao .e0. . I 0 I.
(Also 41 0. IA . -. 4 112 .

I0S N 4 
004 4 441

00 Ml~ 0. 0. 1: : ,,. 1
gel" as OF DECR3 

i. i lm -,no
0017 31 1 4 3MIIS Rsm M 

115 U 
-82040.

"to12 4 140 
00 0 

04 -3_M4.
066,oam l? -nm."I0s, 1 

o -13400.

eum a. nsoM 
ISe -1I.

O N 
01O 1 114 -1320.

sow so 15035 
oemI He -130.

PLOT I D 
so a65 ase

003W 4 o5A. 5 *5 4136.
002 ION81 t 

$a436 11 -sUMs

46390 iEs0 I 01120 1 640.onto asme 
011OT to 

4134 Uto.

0653013 
0111610 t NO.601M 4 isos a.0o04 ltW W0 I 2 21 -m.

00410 3 sit" 1 1

ossa.ucm,01sum i

04 30 OP 
*3 1 000

0040 i
0044 IN.
00 OF MICIAL DI040

0040 144-?O 
4-

60411 lJ@ 
0150 Il. _

04. 43K9 3 
&so" I~-

55.8174-6-6 
W I -li

SIM 4, 
0 1 - .

1310 
7 

-13 .
all OFPI f 01240 1 600-120.

mm uwm azu 130 ~ so 4103os.
eem INK~ VNN" frum013605 313 -13000.

e m ur -4 1. Grid 1 N70 -1U M0 .
SO10 

13 1. $574 -17640.

sow1 M71 
05390 1 S77 -17640.

4" a = 14(0 1 107 -172M.
9614003410 1 3He -57M.

~ 1 01430 1 S61 -IaS.

aO am -760 s 
6440 1 S64 -163M.

eulm a 763 h:4s 
to56 -ISM2.

061 0 0720gf3145 
US -666.

OinU -"Mu. 
0147*60 32 -16660.

a01084 -570 
05470 3 48 -5646.

17360. 01430 1 543 -16009.
#0710 1 344 -37M6. 01435 55; -11340.

103 743 -17260. Ul I8
00740 1 743 -37000 631001 I6 -i*
0074 1 180 -16640. 010 636 -15140.
0075 1123 -640 . M -1a...
00770 1 342 4660.sm55" 

14

of770 1 73 640 
01540 110 -16430.

00700 1 2 DO* 
sa660 104R -151".

~I70 1 
*Ii erS 1 334 -15130.

0014 1 343850 
01530 I 531 -14765

0063 1 719 
Osseo. 0 I0 5 5 -14760

0030 1 711 -015. 
a 1 103 -14400.

Figure G16. Grid II, N 40 ,P-level 4i data file (Continued)
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Ot161 & GA -144W. WON 13 U
01=6 _2i-440. 02416 1 j
earn 1 861644.03 16U
01000 1 l -1433. 6394
Norn I n12
0167. IN _1

1a lot -121160311:
01710 1 46 -I16.
01703 1 418 -1356
017N 1 too-

eWIN 470 _12080.i
WIN1 473 -1110. m

SAu. S.u-aim8. DBMS ~

4001a Mae L
4= 1 411

eaie Be. Or LA NP
Ir a & m

ean 1 BAD C00lUTIONS

Uoo M LCAL AMES SYlE a1

SAW Inac DOn _0M. GOV40

yarns.ar 6336
66040~mm 7e44 to L

Af1m IS AL

mm im

0101 m-w

6 1 0201 1

63101 633m0 FU S

win I Sam sm~

Figur G1.(onue) *e

354 0GM

41m~- I 4 9oIGs



0310 11461
imit 10.0 PAV 01.19 34~

OW .* so sa 1  143 -310.

so. .0oeOS I It -"I".
11 01 6 1 1414 -3ls4.
SI 14O 1 -6!.

Olo 1 4 -Um.
s t10e I 41 -3m.

aS 844 315 be 61060 1 4? -35500.

0 ~0tN II1U 076
0100 1 1413 -5235.
"r 1 4,14 -15 360.

,I
SIM1 141mO

0035-S 1. 6.12t343-35.

053 0 3) t1011
5011 .3N

INS 41F 131 1

m4 ss

014N11.317-ih.03-4
U.OtOF 351-NI

I lo 0 UPW

54 -8U PLOT. " 01400 1N -t040.
"01450 1 -2390.0r g4T0 1 1461 -23360.

01440 18824 -3130.

U.0. U 01400 5N 120-aasso.

01430 el 3 -00
90140 tR31 -3400.

0135 1 478 -1330

m10:1w 1O134762 -=M.
N013 1 1395 -340.

U066 S nr. 1V.1 4-214

SOM 6320 1334 -396

0370 4? 1160

0  1 . r1 
133. - 3 .

Mo =N PEYE EF01601 352 -M10.
SOM N UST01610 1 1371 -3160.

~01430 1 466l -1600

00 NUNL OR lm 01640 1 13a3 -3145

& 014S I M1 -3630.

a s 01710 1 1345 -13.

sell*01470 1 469 -3BU30
01746 1 1343 -30760
01401 1311 -30

sum a 0150 a5319 -a66".

Figur G1. GrdIN 8 Plvl2dt file (Shet 1403
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0a70 1 am -iase. isa aw3-asiem.01IT0 1 413 S636 AI 1 1011 -144W0.ea7r6 I Me -11034. 001a0 a 46 -1440SIM a a113 -96340. ON3 a a0" -14aaa 1191 -eM". ea4e 1 1010 -14M.0
4111 a into -a". 611650 1 a" -140".am1 4" -"&"l. 03W1 I MW -14040.elm I 18n? -1KW. 01676 k 445 -140400*is* a 153 -11 . Sam 1 916 -12360.elm a ale -alBM. ean" a 999 -1mueel 1a11116 -1116. 0111M 1 841 -1311110.ea11 a 4e -aBm. 01117a0 1 a s -1M.selme a im -ari. 0S7M a 444 -136N.earn a aM -arni. Sam73 a m -aaso.eam@ I MIT -13440. 0V674 1 986 -1360411s a Its -ae40e. ene a NO -133041.eN 1 410 -19440. OEM. a Mu -133M.elm a sa11s -1eae. Sam0 . -a3mo.01401 1104 -arn . 0Sam 1 60-12140.R1e" I a11 -1961. 0673 1 0173 -1214001490 1 11t" -age. SamW 1 199 -la3w.0arn a 463 -aISM. Mao a 963 -&ane.01imm a 1173 -IMus. 0s0 a 449 -false.fst a tisa -in"s. 0336 1 9n7 -15?Is02060 1 ls -a8784. 6I234 990 -I673.oas1s a aisi -13730. Gsam a am -1a6..efat 1 45" -18720. 0236 134II -laSw.sims a 1iss -1844. 0137 I 441 -alMo.O*4 a a1411 -13540. SaM a 944 -a1140s.oasis a314 -am1111 0. 1 54? -1810.031601 1 11 54 -1336. u3m Ime? -13840.020*70 1 457 -13366. ossam 110Seen a ilse -amae. 091 1 93 -12240.

sesm a ais -luau. ean 1 44a -limo0.
48100 1 3 -1300. saM. 1 931 -a8060.
0a11$ 1 1141 -1360. 61094 1 964 -mamas.
"6In 1 466 -15000. Sao" a 19. -line.032 1 1139 -1704m. 9096 1 439 -amuSO.
02140 1 114i -17M3. 62219 a ea39 -111112.
Gal"0 1 12 -17640. *am1 I oil -11"
06160 a aain -1764. 61191 a 196 -11680.
06175 1 453 -1754. mas" a u9i -aasaS.0613. 1 11l6 -17460. onto a 91 -aa1es.
08190 1 1133 -17460. 3mm 1 4s8 -1510.
611200 a aa1 -1731101. 41 IM -11340.01al0 I 1115 -1723. 0350 1 134 -11340.
412226 1 414 -1733. e3w, 1 19- -111"023 1 1113 -17100. 03ris a 84 -11a".
01240 1 1116 -171"0. Onsi a 4ea -sist.Sa26 1 316 -1lam. 0mes 1 an -Ism.
0Sa6 1 11ea -ism. 03M 1 1311 -lms.Sa27 1 453 -11630. GNat a u3 -&Mes.
42220 1 110 -16740. mile a 436 -16un.
oaae a 1103 -16740. IKuB a 438 -aegi.
02300 1 309 -16560. 0149 1 im -aie.02310 1 1639 -16560. mass a aN -ae440.02320 1 453 -1650. 06641 I O -16446.02330 1 1087 -16336. 6=7 a 426 -as440.0234 1 1000 -1633. ma1 A See -mumS.On"5 1 in -IM 0a1" 1 Me -1661ORO1 1070 -I13M. 3"111- .0U370 I 451 -1165. 33300 1 M3 -arni.010 1 1074 -16940. 3mai 1 434 -ISM6.SOUP6 1 1077 -1603. 03M3 1 063 -9eW.034001367 -15840. m -m53410 1 106 -151140. 1a~ 190 -sm.6Sa4a0 1 460 -1540. 6364 1 173U401 1061 -m U. 6386 433 :Va02440 1 Imm -1566. 03530 1 640 -. 5403450 1 MW -1463390 8 43 -3640.06460 1 1I50 -13430. 03300 n13 -36.00476 1 443 -15486. 03316 an :9380.u6401 IMW -1536. 0301 438 -9300I13 1lef1 -1ism. 03330 13U7 $316.s""W I an -53.6340 1sm -m".onao a aM-asse 03350 a u -Sm .@was1 44 -Uf ~033" ft1 -3060.ma3s 1 am- . 3M~ 1 431 -3000.040 100 033110 1 314 -3AIO.ass*0 I IDI -14760. 03390 13817 -Ifs.01660 a asa -1476. 03400 1 137 -361001570 1 447 -1470. 03416 1 003 -444S.OSiSO1 IG161 -14600. 0341 1 430 -364.12650 I 10a5 -145M6. SU4M a mat -48.

Figure G17. (Sheet 2 of 3)
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*1 .04100I562 04310 1 i16 0"o I s, -a"
0401 570 -at.

04M10 w -13M0.=03510 1 483 s"623 -1360.

0252177 04310 a 411 -1360.
0M1 664 -IM.

0446 16 -1440.
036" I 04410 64-140.
0657 1 437 .0..a 4160-1440.

= 1044 641 -1w0.
1044" 0 1 4S " -Sa m.

6o60" 1 13 04450 i6 4-10.
0on10 1 751 . 4460 1 530 -16s".

02538 1 740 -00 04410 1 m1 -
03640 1 75 -7010 1?-a.
* 51 -40 045 401 -

060 5 a 174 -89.

0371 6 40O 1403-
036501 73690 04536 11
036301 723 04546 1 513 -
o" 113 $ o45601164
03710 1 735 0456 1 64 3
037N61 4446 04570 1 407-

04586 1500
03746 61690I 4 Sw0 15 -3
gm 1 70 1630 S

0371 15036 9
o I 176 1 40 G6

a?"6 110 046)0 B orL

6 01 712 0446 END o OAD OAK 1
03160 1 1a" 0 L OADJ
6on10 6I 04s SLCMS
0330 1 411 It.
0330163 -343 LOWS COMBINATION I

04501 173 -4W. 4 D OF LOAD 001136TIO0 I
0335 1 6954 W . E8 D D O A D MS 00
03" 1 41 4 0. 04786 $LOVE
0333 t 634 -473. 04 8~V
0890 1 617 -90 04740 t571
03900 1 177 -5040. 04756 SATIC
03910 1 67) -50. 04760 ISOLU ,
639a0 1 426 -5440 04770 3316?
04390 I 671 -480. 04706 W37SS
639401 64 -460. 04796 6
039 , 176 -4"0. 4560 ALL
039641, 60 -4660. 04516 ALL
03970 1 419 -460. 04326 tES
03980 1 65 -4500. 4L If O 0

040 0 I "I -nag. 4340 . 0. 6 6
040"164320. 0485SOEND OF LOCAL AXES SYSTEM 10

04016 4147 -423a. 4460 SCMS

046 41 43 L?0.O

0441 645 -4140. 041
04001 643 -4140. 64& SWM KA I ZCELN

040" 174 -30d. 64390101
0440 1 634 -2664900 . 0. 5.
04670 1 417 - 0.
04010 I £21 373. 0498 1
04460 9 635 -780. 04930 END UF CRESH
041301 173 -360 0. of3,
04110 1 631 -3604. t495 1 is 11 160 1
041301 416 -360. 0"600131 It --

04130 1 £19 -3480. 0463 0 OF cwi
041461 W22 -3480.90UPO
041S0 1 172 -3240. 04990 1

04160 1 6" -324S. 66006 0 5 s.101
04170 1 41S -3240. Ost 0 . 6
041301 646 -360. Do~ S -'

0419 1 640 -U060 6 030i 0 00
0420 1 171 -2880. 66040i PInCme il 6 1
6421 1595S -n356. 966008 1$s 3m 00" 000
04120 1 414 -20. eeri PRINC~IA ~80u
048361 593 -2760. 66410 Do UF PLOT liii
64140 1 536 -11794. 00600 p
042501 170 -8510. 6
04160 I538 -2510.
0427 I 413 -2506.

Figure G17. (Sheet 3 of 3) qp
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OOG401 464 -I&46.

0014 TOP sa 1 47 SOM.

0.1 O **WC SIO a 146U P 0410 1 7 l
0011010 i is a 040111045 1041 141 -1
003 a 0. 1  0.11 01 13Ole" I.

4010 83 4 0.4. 13 .018101 1414 7 P
461440.0 01064114181.16160. 1 4
M0 as o COW ITS 016001 1415-0740.

00170 3111G 38A 0 0M011001 140u - .
40a9 Meo- NIM 010 1 1414 -60.
40 I0 owCO WAE Oai" a 477 080

@0501, 0110 1 U14 6

0M60 1 . 15$1170 1 475 040
@031 OS PLO? R 01140 1 140

0310 Me O PLO Dissi" I
60260 I ta 1
003 SEM LT cal1 oI1 I 6

6042 $Megsm
O&M440 150 24
0046 US 0 I RA 31 30114

.1411 3i sii1-13
416)4301 13)60-2340

00411.14 U- 01310 I1 -30

Se*ALL 01329 1 47204
@40 MOF UA PI~L DI 01410 2133 204

on"6 US LFIST Fw01426 1 471 -23404
Mn6 4L~ 01490 1 1331 -2236

Sam70 AL@1440 1 137 -a364
Sam as OF~m. PLVMIE ES @1410 1 126 -MO3
0690 M IS1420 1 430 -2230

Walm 1 1~ 6.01440 1 1243 -2250"
6056 4 m 01400 1 1311 -22616
SSOW 1 1543 -haa. 014W 1 225 -22320
am*4 I "m -an"1. 01410 1 1297 -22320
sum01 AIM -8M440. 0210" 1 431 -2300
Sam0 I 151M 4544. 01526 12US -22140
@647 1 IS -1066 5S* 1 1297 -224
00660 1 151 -344. 015501 24 -22960086"6 1 1513 -8440. IM 12S-14
OW1O 1 06-211440. 015601 1234 -21460"No17 Isi 11 mm-80* 02570 1 24 -21960

I03 isl 4 904 O.atS053 1 1224 -21730
0-730 1S 156 46?0123 -21730"074 11 118874 0 416 a 22 -. 100

04720 1 44 -5773 al6o$ I 127 -21600
00730 1 14 -730 01601 466s -2089
00740 1 43I -7" 0 01630 1 1269 -21420
44760 1 1400-750 061 1 1272 -21420
00760 1 1491 -8754. 01620 1 222 -21640
40770 1 4827700. 016601 1253 -21420

$"1* 1473 01670 1 465 -21240.
"so 14017016111 1256 -22060

1 14 1016901 1259 -21060

017001 221 -211380GO " 1017101 1245 -20330
017301I 1243 -20700

0701 1246 -20766
0011 41 6 @1760 1 1232 -20520

*am 1 41 f 401770 1 463 -0Z

Figure G18. Grid II, N: 80, P-level 14 data file (Sheet 1 of 3)
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0330 1 M 1 48 1340. 1 M 10-140
0118 1 1It2 -89340. WoItll-40
ffim I as131101410. o"1 446 -14406
0150 I 1313-u" -060 MIS3 I 109 -14280
elm i 40 _8410 02640 lO109 -14880
#06 1 1a1l -12m6 (lS8 1 808 -314040
01346 I 188 -1ow. 04"0 1 998 -144
elm I sit -&SM6. 0670 1 445 -14040
013041 1sm6-18 we on"1 996 -13860
019% 5491 -1!86 0260 a 39 -3360

01331 131?.-12740.1 444 -13680
U06 13 18-1944110V3 1 9113 -l"5

0386 460 -1l44. *174e 1 9W -1300
013 1if 110 -13 02MW I M0 -13320

a104 N 1=13 02760 1, 373 -133N0
013861. -1ow. 01770 1 443 -13300
en t I1 -11m. SIM3 1 970 -13140

eu.tow138. W2-90 1 373 -13140

rti I 111 -1 w U00 1950 -1296

I09 1313 -13vi1 0820 I 442 -1396
tao 1 1167 -137o 628301 96? -12786 p

1k 1 490-1$7 028401960-127110
I62 ..1 111-340 0215 1 196 -12600

W40 1 1100 -1l64 683m 1 946 -1i6".
6ei 1314 -13P 10O3?* 1 441 -1ill$.

I06 111 1116 0238NO 1 944 -18480
0007 1 47 -13U9~02390 1 94? -1I210

00061l11 -131o On9" 1 19? -12240
0009 15 1130 02910 1 333 -12340

08100 1 31t -190 02920 1 440 -133140.
$a1101 1141 -198 0930 1 931 -12966
al1ias 416 -19000 02940 1 934 -129066
01130 11130 '1738 ta9m 1 196 -11330
Q1140 1 14 -17380. 00360 1 920 -1133
49154 1It& -17040. 02970 1 433 -11330
0"166 111 -17640. 02930 I 313 -11?"0
01170 I 4S1 -17640 0299 1 921 -11700.

013 12 17460 036 1 Ill5 -11530l
021N0 is 1119 -17460 0M06 1 907 -31520
ones 1 211 -171000 03NO 1 433 -11580.
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Figure Gi9. Annotated geometry plot
grid 1, N L4 ,P-level 2

Figure G20. Nonannotated geometry plot
grid I, N 4 ,P-level 2

G32



DEN- ASPECT RAIO@ 106?. PLEVEL I IET
mot N-I 1~

PA1f. Jun

m e ,S. 1111is

L as 0 8 . IMQIvv v v 4 . ta

SAM au . Utza

a 
NN

Figure G21. Annotated, X-direotion principal stress contours
grid I, N 14 , P-level 2
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Figure G22. Nonannotated, X-direction principal stress contours
grid 1, N = 4 , P-level 2
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Figure G26. Annotated, X-direction principal stress contours
grid I, N = 4 ,P-level 4

G35



+

Figure G27. Nonannotated, X-direction principal stress contours
grid IT N 4 ,P-level 4
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Figure G29. Nonannotated, Y-direction principal stress contours
grid I, N 4~ P-level 4
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Figure G33. Nonannotated, X-direction principal stress contours
grid II, N 14 ,P-level 2
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Figure G34. Annotated, Y-direction principal stress contours
grid II, N =4 *P-level 2
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Figure G35. Nonannotated, Y-direction principal stress contours
grid II, N 4 ,P-level. 2
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Figure G36. Annotated geometry plot
grid II, N = 4 , P-level 14
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Figure G39. Annotated, Y-direction principal stress contours
grid HI, N 4 ,P-level 4

Figure G40. Nonannotated, Y-direction principal stress contours
grid II, N =14 , P-level 4
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Figure G141. Window of nonannotated, Y-direction principal stress contours
grid II, N 14 ,P-level 14
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Figure G43. Nonannotated geometry plot

grid I, N 10 ,P-level 2
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Figure G144. Annotated, X-direction principal stress contours
grid I, N 10 , P-level 2
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Figure G45. Nonannotated, I-direction principal stress contours
grid I, N 10 ,P-level 2
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Figure G47. Annotated geometry plot
grid I, N = 10 , P-level 4
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Figure G48. Annotated, X-direction principal stress contours
grid I, N =10 , P-level 4
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Figure G49. Annotated, Y-directlon principal stress contours

grid I, N 10 ,P-level 4~
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Figure G50. Annotated geometry plot

grid II, N =10 , P-level 2
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Figure G51. Nonannotated geometry plot

grid II, N 10 ,P-level 2
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Figure G52. Annotated, X-direction principal stress contours
grid II, N =10 ,P-level 2
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Figure G514. Annotated geometry plot
grid HI, N =10 , P-level ~4
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Figure G55. Nonannotated geometry plot

grid II, N =10 ,P-level 4
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Figure G59. Nonanriotated geometry plot
grid I, N =20 ,P-level 2
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Figure G61. Nonannotated, X-direction principal stress contours

grid 1, N =20 ,P-level 2
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Figure G63. Nonannotated window of Y-direction principal stress contours
grid I, N 20 ,P-level 2
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Figure G64. Annotated window of Y-directlon principal stress contours
grid I, N =20 , P-level 2
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Figure G65. Annotated geometry plot
grid I, N 20 ,P-level 4
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Figure G66. Nonannotated geometry plot
grid I, N = 20, P-level 4
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Figure G67. Annotated, X-direction principal stress contours
grid I, N =20 ,P-level 14
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Figure G69. Annotated geometry plot
grid II, N 20 ,P-level 2
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Figure G70. Nonannotated geometry plot
grid II, N =20 , P-level 2
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Figure G71. Annotated, X-direction principal stress contours
grid II, N 20 ,P-level 2
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Figure G75. Annotated, X-direction principal stress contours

grid II, N 20 ,P-level 14
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Figure G77. Annotated geometry plot
grid I, N 40 ,P-level 2
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Figure G78. Nonannotated geometry plot
grid I, N = 40 , P-level 2
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Figure G79. Annotated, X-direction principal stress contours

grid 1, N z 40 ,P-level 2
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Figure G80. Annotated, Y-direction principal stress contours
grid I, N =40 ,P-level 2
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Figure G81. Annot.ted geometry plot
grid I, N 40 , P-level 4
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Figure G82. Nonannotated geometry plot
grid I, N :40, P-level 14
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Figure G83. Annotated, X-direction principal stress contours
grid I, N =40 ,P-level 4
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Figure G84. Annotated, Y-direction principal stress contours
grid 1, N =40 ,P-level 4
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Figure G87. Nonannotated geometry plot
grid II, N 40 ,P-level 2
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Figure G88. Annotated, X-direction principal stress contours
grid II, N =40 , -level 2
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60530 57 20. 46.5 0. 01380 176 66.98 54.496 0.
06S40 59 20 46 5 36 1 3 1 01390 178 66.99 54.496 30..,1 3 1
6OSSO 60 2.: 46.S 34. 0140 179 66.98 54.496 34.5
60560 61 20. 46.5 39. 01410 180 66.98 54.496 39.
0SS7 63 20. 46.5 69..,l 3 1 01420 182 66.98 54.496 69..,1 3 1
60580 64 20. 51. O. 01436 183 72. 15. 6.
O05 06 20. 51. 30.,,1 3 1 01446 195 72. 15 36 1 3 1
O60" 67 20. S1. 34.6 01450 186 72. IS. 34.4
00610 63 20. St. 39. 01460 187 72. 15. 39.
0520 70 20. St. 69..11 3 1 01470 189 72. IS. 69.,o1 3 1
003 71 24.S SS. 0. 01486 196 72. 28.876 0.
0&40 73 a4.s SS. 30 .1 3 1 61490 192 72. 28.876 39.,.1 3 1
0065074 24.S SS. 34.5 01560 193 72. 28.876 34.5
0660 7 24.5 S. 39. 61516 194 72. 29.876 39.
0670 77 24.5 SS. 69.o,1 3 1 61520 196 72. 28.876 69.,.o 3 1
60680 79 38.5 7.4 0. 01536 197 72. 41.25 0.
09 080 38.s 7.4 30 I 3 1 0s40 19 72. 41.2S3 131
00700 81 38.5 7.4 34.3 01550 200 72. 41:25 34.5
@0710 82 38.5 7.4 39. 61566 281 72. 41.25 39.
00720 84 38.5 7.4 69.,,1 3 1 61570 203 72. 41.25 69.,,1 3 1
"0730 85 38.5 12.ss2 0. 61580 204 72. 52.984 S.
06740 87 38.S 12.852 3Q..,1 3 1 01590 206 72. 52.984 36.,1 3 1
067S 88 38.S 12.852 34.5 01606 207 72. 52.984 34.5
06760 89 39.5 12.8S2 39. 01616 208 72. 52.984 39.
00770 91 38.5 12.952 69.,,1 3 1 6162 216 72. 52.984 69.,.I 3 1
66780 92 38.5 32. 8. 01630 211 79.48 48.861 6.
0790 94 38.5 32. 30 ,1 3 1 01640 213 79.48 48.961 30. .1 3 1

00860 95 38.5 32. 34: 01650 214 79.48 48.861 34.4 9-
00810 96 38.5 32. 39. 01666 215 79.48 48.861 39.
00820 98 38.5 32. 69.,,1 3 1 01670 217 79.48 48.861 69...1 3 1
00930 99 38.S 40. 6. 01680 218 86.96 IS: o.
00840 101 38.5 46. 30.,.1 3 1 01690 220 86 96 15. 3..o1 3 1
00850 102 38.5 40. 34.5 01700 221 86.96 15. 34.5
0060 103 38.5 40. 39. 01716 222 86.96 1S. 39.
00870 105 38.5 40. 69.,I 3 1 01726 224 86.96 15. 69.o°1 3 1
00980 16 38.5 SS. 6. 01730 22 86.96 2S.1696.
06899 10 38.5 55 30.1 3 1 61740 227 .96 25.169 30...1 3 1
0900 169 38.5 55. 34:4 01750 223 86.96 25.169 34.4
@0910 116 38.5 55. 39. 0170 2" 36.96 25.169 39.
00920 112 38.5 55. 69.,,1 3 1 01776 231 36.96 25.169 69..,1 3 1
00930 113 43.5 9.4 0. 01780 23 8.96 42.S 0.
@0940 115 43.5 9.4 36.,,1 3 1 01798 a34 6.96 43.5 39.,.1 3 1
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01s 236S 6.96 42.5 34.5 02660 349 24.5 64. 39..,l 3 1
01310 236 36.96 48.5 39.
130 238M 6.96 48.S 69,1 3 1 02670 350 24.5 75. 30.
0189J 299.7 is.$ 0.,, 302680 352 24.5 75. 39.,,1 3 16130 239 I.S. . 3 1 02690 353 24.5 95. 36.0134 241 9S.71 1S. 3.,1 31 02700 355 24.5 95. 39.,,l 3 1
0184 242 95.71 15. 34.5 62710 356 24.5 99. 30.
01860 243 96.71 15. 69. 02720 358 24.5 99. 39.,,l 3 1
0180 246 95.71 23. 0. 32730 3Sg 3S.S 64. 30.
01990 248 95.71 23. 30.1 3 1 0740 361 35.5 64. 39...1 3 1
0190 243 95.71 23. 34. 1 02750 362 35.5 75. 30.
@1910 249 95.71 23. 39. 02760 364 35.5 75. 39..,1 3 1

01920 2S2 95.71 23. 69.,,l 3 1 02770 365 31. 95. 30.
01930 253 95.71 33.75 G. 02780 367 31. 95. 39...1 3 1
01940 2S5 95.71 33.7S 30.,,1 3 1 02790 368 31. 99. 30.
e1950 2S6 95.71 33.75 34.S 02800 370 31. 99. 39.,1 3 101960 2 95.71 33.75 34. 02810 371 31. 127.42 0.
01970 259 9S.71 33.75 6g.,,1 3 1 02820 373 31. 127.42 39.,l 3 1

01986 268 100.416 32.077 0. 024 374 43.5 64. 3(p. 3 .

01990 262 100.416 32.077 30.,1 3 1 02840 376 43.5 64. 39.,,l 3 1
02000 263 100.416 32.077 34.3 02860 37? 43.5 75. 30.
02010 264 100.416 32.077 39.6,,l 3 1
62020 266 100.416 32.077 69.,,1 3 1 MW 380 40. 95. 30.
02030 267 1S.S 15. G. @2M 382 40. 95. 39. 3 1
o02340 269 105.5 IS. 39.. 3109 383 40. 127.42 M.
02040 269 1OS.5 15. 30.,51 3 1 9 38S 40. 227.42 39.,,l 3 1o05S 270 1OS.S 15. 3 02910 386 49.6$3 64. 30.
62960 271 105.5 15. 39., 0292 388 49.6S3 64. 39.,.l 3 1
627o 273 105.5 25. 69.,,1 3 0 12920 389 61.96 &4. 36.
02080 274 16.S 23. 0. 02940 391 61.96 64. 39.,,1 3 1
@2190 276 105. 23. 30.,,1 3 1 029S0 392 61.96 69.208 30.
@2110 277 10S.5 23. 34.5 02960 394 61.96 69.208 39...1 3 1
02110 278 105.5 23. 39, 3o10 395 61.96 76. 30.
02120280105.523. 69., 31 029 397 61.96 76. 39.,.1 31
02130 281 10.S 31. 0. 0293 398 57.5 95. 30.
02140 283 105.5 31. 30.,,1 3 1 03936 40" 57.6 95. 39.°,1 3 1
02150 284 10S.S 31. 34.5 03016 401 57.s 127.42 30.
02160 285 105.S 31. 39. 03020 483 57.5 127.42 39.,,1 3 1
02176 287 105.5 31. 69.,,1 3 1 03930 404 57.5 140. 36.
02180 288 114.5 15. S. 03940 406 S7.5 140. 39.o°1 3 1
62190 290 114.5 15. 30. ,1 3 1 035O0 407 72. 64. 30.
0226 291 114.5 15. 34.4 030" 409 72. 64. 39...1 3 1
02216 292 114.5 15. 39. 03070 410 72. 66.058 30.
02228 294 114.5 15. 69.,,l 3 1 03680 412 72. 66.0S8 39...1 3 1
02230 295 114.5 23. S. 03090 413 72. 76. 30.
02240 297 114.S 23. 30.,,1 3 1 03160 415 72. 76. 39.,.1 3 1
02250 298 114.5 23. 34.5 03110 416 72. 95. 30.

2260 299 114.6 23. 39. 03120 418 72. 95. 39...l 3 1
2270 301 114.5 23. 69..,1 3 1 03130 419 72. 127.42 30.

02280 302 114.s 31. 9. 03140 421 72. 127.42 39..,1 3 1
02290 304 114.5 31. 30 1 3 1 03150 422 72. 140. 30.
02360 395 114.5 31. 34.41 03160 424 72. 140. 39..,1 3 1
02310 306 114.S 31. 39. 03170 425 78..59 64. 30.
02320 308 114.5 31. 69.,,l 3 1 03180 427 78.559 64. 39.,,1 3 102.330 309 154. 15. 0. d
02340 311 154. 15. 30.,,1 3 0 @3190 428 86.96 61.364 30.2340 3112154. IS. 34.5l 30320 430 86.96 61.364 39.,,l 3 102 3SO 312 154. IS. 34.S 03216 431 86.96 64. 33.0236 313 154. IS. 39. 03220 433 86.96 64. 39.,.1 3 1
62376 315 154. 15. 69.,,1 3 1 03230 434 86.96 76. 30.
02380 316 154. 23. 0. 03240 436 86.96 76. 39.,1t 3 1
02390 318 154. 23. 30.,,1 3 1 63256 437 86.96 89.452 30.
62469 319 154. 23. 34.S 03260 439 86.96 89.452 39...1 3 1
02410 320 154. 23. 39. 3276 440 86.96 9S. 30.
02420 322 is4. 23. 69..l 3 1 @3288 442 86.96 95. 39.,o1 3 1
02430 323 154. 31. 6. 0329 44 2 89. 30.
02440 325 154. 31. 30 .1 3 1 0329 443 90.702 89.42 38.
024SO 326 154. 31 34.4 03300 445 90.702 89.452 39.,,1 3 1024FA 327 154. 31. 39. 03310 446 95.71 58.619 30.024?0 329 154. 31. 69.,°1 3 1 03320 448 9S.71 58.619 39...1 3 1
02480 33 91.318 54. 75 31.318 03330 449 95.71 64. 38.
02490 331 21.318 5. 31.318 03340 45 95.71 64. 39.,.1 3 1

02520 332 21.318 64. 31.318 03356 4S2 9S.71 76. 30.
62510 333 21.313 75. 31.318 03360 454 95.71 76. 39.*,1 3 1@2520 334 21.318 95. 31.318 03370 4SS 95.71 89.452 30.02530 335 21.318 S9. 31.318 03386 4S7 95.71 89.452 39.,.1 3 1
02540 336 21. SS. 34. 3 3390 458 95.71 92.83 30.
625SO 337 20. 64. 34.5 03406 460 95.71 92.83 39..,1 3 1
6250 338 20. 64. 34.S 03410 461 16S.S 55.547 30.
02S0 339 20. 9. 34.5 03420 463 105.S 55.547 39...1 3 1
02570 340 20. 95. 34.5 03430 464 165.5 &4. 30.
0258 341 21.318 52.7S 37.682 03440 466 1 5.5 64. 39.o.1 3 1
690 341 21.318 55. 37.682 03450 467 10S.5 76. 30.

02610 343 21.318 54. 37.682 03466 469 IO5.S 76. 39.,1 3 1
026 0 344 21.318 7. 37.682 034?0 473 1S.5 89.452 %4.

02630 345 21.318 95. 37.682 634U 472 105.5 89.452 39...1 3 1
02640 346 21.318 99. 37.682 03490 473 105S. 92.33 30.
02650 347 24.5 64. 30. 03590 476 1 .S 92.33 39.,,1 3 1
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04360 22 143 291,.236,215,208,,
03SI1 4?6 114.$ 18.73 30. 04376 $
03S6 4718 114.S 58.a73 39..1 3 1 04380 2 202.,237,216,209,,
06330 479 114.S 64. 30. 04390 22 144 202.,,237,216.289,,
03540 481 114.S 64. 39...1 3 1 04460 5
03SSO 482 114.S 69. 3. 04410 S 263,238 217210
03570 484 114.S 79. 39.,,1 3 04420 31 145 218 239 246 22219 240 247 226
03530 41? 114.S 76. 30. 04430 -1 6 1 2 
0I359 487 1 S 76. 0 .3. 1 04440 31 157 239 267 274 246 240 268 275 24703S0 488 IS4. 40.33 30. 04456 -1 6 1
03600 491 1M4. 44.33 39...l 3 04460 32 163 a46,,274,.281,260,253,,03680 491 IS4. 64. 30. 04470 0
03620 493 154. 64. 39,1 3 104480 1 247,,275,282.261,254o,
03630 494 1S4. 69. 30. 04496 32 164 247,,275,.282,261,254..
63640 496 154. 69 39. 1 3 1 04SG0 5
03650 END OF C0ORDIHAiTS 04510 1 248.,276.,2 3.262.255,_
03660 31 1 1 29 36 8 2 30 37 9 04520 32 165 248.276,°283o262 5ooS. .
03670 -1 6 1 3 7 04530 .
03680 21 19 22 50 57 23 51 53 04540 0 249.277..24263,26,
03690 21 208 23 51 58 24 52 59 045S 32 166 249..2?7..284:263,2S6..
03700 21 21 24 52 59 25 S3 60 04560 I
03710 21 22 25 53 66 26 54 61 04570 1 250,,278,,28S 264 as?..
03720 21 23 26 54 61 27 SS 62 04580 32 1 20..278.28,5264.207..
03730 21 24 27 SS 62 28 56 63 04583 6
03740 31 25 29 78 8 3 3 793 86 37 04690 02Ianm,26, asset
03750 -1 6 1 4 7 04610 3a I" $1..9..816,361 .
03760 21 49 57 71 64 S8 72 65 6 1--03770 21 SO 58 72 6S S9 73 66 0
037890 12 S 73,.66..59,, 31 1CA 267198 L6 274 &A 86i 296 275
*3790 1 330... -61 2 - 2 21
6380 3 67 04660 42 193 60 o74,,73,.S9.o
03810 12 52 61..68,.7S,, 0460 0 ,. *
03820 1 ,,.341 0468 0 67
63830 6 04690 42 194 75.,74,,6O..61.,
03840 21 53 61 7S 68 62 76 69 0479 0 341....
03850 21 54 62 76 69 63 777 0 04710 0 67
03860 21 SS 57 16 71 S8 10? 72 04720 12 195 336 74,,67,
63870 21 56 58 107 72 59 108 73 04730 0 331,._i5
03880 21 S? 59 168 73 60 109 74 04740 S 73
63890 21 58 60 109 44 61 Ill 7S 750 12 196 67,.?4o,336,,
63900 21 59 61 1107 S 62 Ill 76 04760 0 341 342
63910 21 66 62 111 76 63 112 77 04770 0 75
03920 31 61 78 113 120 35 79 114 121 36 64780 22 197 336..74,,73,331
63930 -1 6 1 4 7 04790 0
03940 21 85 113 148 120 114 149 121 04896 5 337 348 347,332
03950 21 86 114 149 121 IS ISO 12a 04810 22 198 336,342:75,,74,,
03960 21 87 115 150 122 116 151 183 0480 S
03970 21 83 116 ISI 123 117 15a 124 64830 S 337,343.349,,348.,
03980 21 I9 117 158 124 113 153 1R5 64840 22 199 337. ,348,.347,332
03990 21 90 118 153 125 119 154 126 0486 S
04000 31 91 120 141 106 127 121 14 156 1a3 04860 S 338,-351.350 333
04010 -1 6 1 3 7 0487 22 200 349,,348..337.343
04020 31 109 148 183 190 S 149 114 191 156 04886 6
04030 -1 6 1 2 7 04890 S 352,,351,,338,344
04040 32 121 IG2,.17?..104.176,16*. 64980 22 201 338,,351,.350.333
04050 6 4910 1
0406 6 I3. 198 2M5 177 170 04920 S 339..354,,353,334
040 1. 132i i1..aI'n7oi40. 04930 22 202 3S2,o3S1,,338,344
04080 • 64940 3
64690 164,,199,,206,172,171,, 04950 1 35.,.3S4,,339,34S
04100 32 123 164.,199..206178,171,, 04960 22 203 339,,354.,3S3,334
04110 S 64970 0
04120 1 165..200,,20?,179,172., 04980 S 34.,,357 .356.335
04130 32 124 165,,200°.207,179,172,. 04990 22 204 35.o.394,,339.345
04148 0 6560 0
04166 3 166,,201,.208,180,173. .6010 1 3S8,357.,349.346
041610 32. ts 166,.201..208.180,173,, O6062 31 265 73 168 359 347 74 109 360 348
04170 $ 05036 -1 2 1
04186 S 167,.202,,209,181,174,, 05640 31 207 347 359 362 356 348 360 363 351
04190 32 126 167,202,,209,181,174,o OSOS0 -1 2 1 3 304266
04210 s O8,,203,.210.192.17660 31 213 108 143 374 359 109 144 37S 360
04220 31 127 1 218 825 19 1e4 21 226 191 05080 31 215 359 374 377 362 360 375 378 363 -,
04230 -1 6 1 2-7 05690 -1 2 1 2 304240 22 139 197,.232211,264,, 0500 t 219 2 380 38 366 381 369042S0 $ 05110 21 220 366 381 369 366 382 360

04260 1 198,,233.212,295,. 05120 31 221 368 380 39 3 37 8 3 3 372
04270 22 146 198..-233,212,20.,. 05130 -1 2 1
04286 £ 0S140 31 223 143 171 386 374 144 172 387 37S
04290 S 199,,234,213.2 06o 05144 -1 2 1
6430 22 141 199,,534.213,206,, 05160 21 225 171 389 386 172 390 387
04310 S 0SI7 21 26 172 390 387 173 391 388
04329 0 20 0235,214.207,. 05130 21 227 374 386 377 37S 387 37
64330 22 142 200,,23S.214.207,, 05190 21 228 37S 387 378 376 38 3?9
64340 6 0200 31 829 336 389 39a 7 33? 390 303 373
04350 5 201,,236,215,208,, 6a10 -1 2 1
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058 21831 377 39a 396 378 33 396 06 3 0 3
06830 21 38 37 393 6 379 394 397 0070 1 4
06a40 31 233 377 396 38 3U0 378 396 39 1 06080 END OF CONST
50 -1 2 1 2 3 6N *PROP

3660 31 a37 171.178 06 .. 407..389.. 0610 1
05 0 06110 1 THRU 72,79 THOU a44,949 THNRU 304
0580 5 1?2,179,207,o403..39$., 06120 aOS290 32 238 17a. 1?9,2*7,,4U,,.39$, $6130 245 24 a47 248
090 38 8 06140 END OF MATERIAL DISP
05310
05310 6 173.180.208 ,409 391 06150 1 8 0
05320 31 239 389 40? 410 59 W9 468 411 393 06160 44956800o. .17
05330 -1 2 1 5 3 06170 4.6584 0.
05340 21 249 286 42S 497 207 426 408 06180 2 0 0
0S350 21 250 20? 426 408 20 42? 409 06190 IS4831219. .17
0S360 32 251 206,213.234,.4P8,.425,, $6200 1.6043 0.05370 s 06.10 END OF MATERIAL PROP

0S380 8 247.214.835..429,.426.. 0229 SPLEUEL
05390 32 252 20?,214.235,429..426., 6230 2
05400 S 06240 ALL
05410 S 208,215,236,.430. 42?. 06820 END OF PLEVEL D
0S420 21 253 425 428 431 426 49 43 062SS NO LIST
05430 21 254 426 429 438 487 430 433 06340 *LOADS
05440 21 255 407 425 410 408 426 411 06350 1
05450 21 256 403 426 411 409 427 418 66360 TAINTER GATEImAUzmEC. *iUO EAD LOAD
05460 2 257 410 425 413 411 426 414 06370 1
05470 21 25,8 411 426 414 412 427 415 68380 437 445000. 153000. O. 0
05480 31 259 425 431 434 413 426 438 435 414 06390 439 1575000. 10400O0. 0. 0
05490 -1 2 1 06400 1413 -2?000. -11800...
0500 31 261 413 434 437 416 414 436 438 417 06410 1?3 0. -49760. 0. 0
05510 -1 21
05 0 21 63416437440 41438 441 --O W -4140.
9S530821264 417 433441 413 439 448 06440 174..
05540 31 26S 234 255 446 428 3 2S6 447 429 0646 938
OSSS• -1 a 1 "60 381 0. -33" 0.

OSS60 31 267 488 446 449 431 49 447' 450 432 0640 3 33 - .
05570 -1 2 1 2 3 0664 373 ....
05589 21 271 434 443 437 435 444 438 0649 385 - . 0
05590 21 272 435 444 438 438 445 439 06S00 383 . .-. .
05640 81 273 434 452 443 435 453 444 06520 41 ....
05610 21 274 435 453 444 436 454 445 06520 403 ....
056O 0 21 275 452 455 443 453 456 444 08540 384 - -9637S. - m
05630 21 276 453 45G 444 44 457 445 0655O 42 ....96640 21 277 437 443 440 438 444 441 06560 443 - -5520. * "
05650 81 278 438 444 441 439 44S 442 06570 445 - ..
0S6 0 21 279 443 455 458 444 456 459 06580 444 - -43280. . •
05670 21 280 444 456 459 445 457 460 86596 END OF POINT LOADS
O630 32 281 $55.2o8.883,,461..446,.
05898 5
05760 S 256.263.84..462..447.,
05710 32 282 256.263.284..462..447,.
05720 9
05730 S 27S?.264.28S.S 463 .448
05740 31 133 446 461 464 449 4 46 46 60
05750 -1 2 1 4 3
OS764 31 Jl W 3b4 476 461 a4 36S 477 462
05776 -1 a I
0671 31 a93 461 476 479 464 46a 47? 480 46S05790 -1 8 1
0630f 01 29S 464 4?9 48 46S 40 483
OS80 21 9 445 430 483 466 481 484
05320 31 897 464 482 485 467 46S 483 486 468
05830 -1 2 1
05840 31 299 304 32S 488 476 305 38S 489 477
058a -1 a 1
05860 31 301 476 438 491 479 477 489 49. 480
0570 -1 a 1 2 3
05880 END OF INCIDENCES
05890 NO LOCAL CORR. SYSTEM
0900 73 74 7S 76 77 78
05910 NO EOUIUALENTING
05920 0
05930 *SURF
05940 I
05950 30.
05960 CONST
05970 1 0 2 3
05980 I S01 2 S09 3 517 4 52 S 533 6 541 7
0Sgo 1 0 2 3
06000 497 SOS 513 521 529 537 545
0601080 12 3
06020 104 108 112 116 120 124 22S 29 233 237 241 245 293 296 299 302 305 0
0630 308 376 380 384 383 392 396 439 443 447 451 455 459 496 SO 504 SOO S
06040 S12 516 540 S44 543 5 SS56 S56 84 588 592 596 600 604 688 632 636 8
60S0 640 644 648
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06600 4
06610 1 491 G. 07450 I 1100 1366.7
06620 1 1661 - 07460 1 1527 777.1
06630 1 1683 - 07470 1 255 1554.3
06840 1 492 - 07480 1 262 1566.5
06650 1 488 - 07490 1 1581 767.1
06660 1 1664 - 07500 1 283 1534.2
06670 1 1666 - 07510 1 1199 1445.9
066890 1 493 • 0?S20 1 1621 678.8
06690 1 1667 739.7 07530 1 304 1357.7
6700 1 490 1479.4 07546 1 12S2 976.4

06710 1 1658 1109.3 07550 1 1653 291.6
06720 I 489 739.1 07560 1 325 583.1
06730 1 1655 369.6 07570 1 145 250O.
06740 1 1659 1770.9 07580 1 934 •
06750 1 1656 1630.9 07590 1 173 562.5
06760 1 1653 291.6 07600 1 1375 281.3
06770 1 327 2062.5 07616 1 388 1937.5
06780 1 1256 1692.4 07620 I 1376 -
06790 1 326 1322.3 07630 1 376
06806 1 1253 952.7 07640 1 1335 2218.8
06810 1 325 583.1 07650 END OF LTYPE4
06820 1 145 2OO. 07660 END OF LOAD CASE 2
66836 1 845 - 07670 3
086840 1 146 - 07680 HYDROSTATIC LOAD ON WEIR 1/2 OPEN SIDE
06850 1 85 - 07690 4
06866 1 147 - 07760 1 141 125 6.
06870 1 934 - 07710 1 825 •
66886 1 937 - 07720 1 142 -
06890 1 940 - 07730 I 830 •
06960 1 173 562.5 07740 1 143 -
06910 1 935 - 07750 1 922 166.
86920 1 174 - 07766 1 925 -
06930 1 938 6 0770 1 92
66940 1 175 - 07780 1 169 888.
86950 END OF LTYPE4 41790 1 923 -
06960 8 67110 1 176 •
06970 9. -32.2 0. 0 07810 1 9.26 -
06980 ALL 0782 1 171 -
06996 END OF LOAD CASE I 07830 1 176 821.1
67000 2 0W340 1 177 -
67010 HYDROSTATIC LOAD ON PIER 1/2 OPEN SIDE 07850 1 178 -
67626 4 67868 1 264 817.1
67630 1 377 0. 07870 1 995 •
67640 1 1389 - 07880 1 205 *
07050 1 392 - 07890 1 99? -
67660 1 1429 07900 1 266 -
67670 1 410 - 07910 1 211 928.1
67686 1 1479 - 07920 1 212 -
07090 1 425 - 07930 1 213 -
67160 1 1482 • 07940 1 232 1179.
67110 1 428 • 07950 1 1042 •
07120 1 1528 - 07960 1 233 -
0713 446 07970 1 1045 •
07140 1 4462 - 07980 1 234 •
07150 1 461 07990 1 1694 1366.7
07160 1 1622 - 08600 1 1097 -
07170 1 476 - 08010 1 1108 -
07170 1 1654 • 08620 1 253 1554.3
07190 1 488 * 08630 I 1095 e

0720" 1 1337 343.8 08040 1 24 -
07210 1 374 £87.5 680 1 1098 -
07 20 1 t329 S-8.8 ae&@ 1 2ss -.
07230 1 143 1250. 08070 1 260 1566.5
M 44 1 138S 233.4 08680 1 261 •
O72O 1 1374 E27.2 08090 1 262 •
6726M 1 326 58.8 08100 1 281 1534.2
07270 1 92 1I69. 08110 1 1147 -
0728" 1 1378 446.2 08120 1 282 -
07,29 1 1369 727.4 08130 1 1149 -
07300 1 1388 162.8 08140 1 283 •
07310 1 389 325.5 08150 1 1193 1445.9 -
07320 I 1377 606.8 08160 1 1196 •
67330 t 171 888. 08170 1 1199 *
07340 1 1421 227.1 08180 1 302 13.7.7
673SO 1 178 821.1 68190 1 1194 -
07360 1 1428 64.3 0866 1 303 -
07370 1 407 128.6 08210 1 1197 -
07380 1 1420 472.9 08220 1 304 -
07390 1 206 817.1 08236 1 1246 970.4
07400 1 1474 64.3 08240 1 1249 o
074106 1473 408.6 08250 1 1252 -
07420 1 213 5o2R.l 08260 1 323 583.1
0?430 1 1481 589.5 08276 1 1247 •
07440 1 234 1179. 08280 1 324 .
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03290 I 1250
09101 325.
08310 END OF LTVPE4
08320 END OF LOAD CASE 3
08330 4
03340 HYDROSTATIC LOAN
083-50 .5.8

sima 6ms es. a Is
0 3 13 13 2 .8 4 11 %%VPaaU "? US a6 "an 0 8 -- ..re
0330 186 187 110 191 13394 05 m0 A7 673 67 7 1 40s
08390 M0 211 219 231 Z"0 2?4 36 2910 70? 711 714 713 8

4060 689 69 66 m 721 US 726 1 n 74a 746 149 713 7
08410 2 62.S 64. 2 0
08420 43a 43S 490 498 533 S36 S77 530 681 624 66S 668 0
03430 781 821 865 872 873 917 924 96" 976 1004 1011 1O3 1039
0440 END OF LTVPE S
08450 END OF LOAD CASE 4
08460 S
03470 SOIL LOADS
08480 1
08490 1 161797.5 0. 0. 0
08500 7 *..
08510 2 323595. - - -085206S....
0836 3 210336.8
0540 5 ...
03550 4 97078.5 - a *
68560 8 492480. -226102.5
08S7 14 ....
08580 9 984960. -452205. -
08590 13 ....
0860 10 640224. -293933.3 *
03610 12 ..
08620 11 295488. -135661.5
08630 15 304762.5 -200502.3
08640 21 ....
08650 16 609525. -401004.6 * *
086680 20 .... .
08670 17 396191.3 -260653. .
08680 19 ... .
08690 18 182857.5 -120301.4 *
08700 22 80257.5 -52803.9 •
08710 28 ....
08720 23 16905S. -105607.8 *
08730 27 . - o
08740 24 194334.8 -68645.1 •
087SO 26 ... .
08760 2S 48154.5 -31682.3 a
08770 57 37186.9 -15586.9 - .
08780 63 ....
08790 58 74373.8 -31173.9 - a
08800 62 ....
08810 59 48342.9 -20263. -*
08820 61 -...
08830 60 22312.1 -9352.2 8 -
08840 64 1420.3 -6075.
08850 70 ....
08860 6S 28400.6 -12150. . .
08870 69 a -. a
08880 66 18460.4 -7897.S - e
08890 68 ....
0890 67 8520.2 -3645. - -
089107 7 1620. -205. .
OB920 7? ....

8930 72 3240. -4050. - -
094076 -. a -
08950 73 2106. -232.S -
oagc o 75 ....-
8970 336 972. -121S. - -
0890 END OF LTVPE I
0890 E3 OF LOAD CASE S

ND OOF LOWD
o0020 11 -

& LOAD COMBIITION 11
40 1121314 1 51

0900 END OF LOAD CORD 11
0900 END OF LOAD COMBl DEF
09070 SLOU
05680 *ARRAY
69090 *STIFF
09100 ISTATIC
09110 *SOLVE
9120 SoSP

09130 ISTRESS
09140 0
091S0 ALL
09160 ALL
09170 ENDIP
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TST1JPI 15111 N 'as 00950 116 43.5 9.4 34.S

0110 WIOP 00960 117 43.5 9.4 39.00120 3-D) TEST - INTEEDIM DAM PIER 04976 119 43.5 9.4 69.1 3 100130 -9. S. S- $6980 126 43.5 13.417.
00140 3 6 .0 .,1 3 1 069 122 43.5 13.417 30..1 3 1
0010 40: : 4. 0100 123 43.S 13.417 34.T a
00160 5 G. 6. 39. 01010 124 43.5 13.417 39.

70e 7 0. 0. 69.,,1 3 1 0120 126 43.S 13.41? 69.,,1 3 1
0180 8 . 8.5 0. 01030 127 43.5 32. G.
06190 10 . 8.5 30.,1 3 1 61040 129 43.5 32. 30.,.1 3 1
00266 11 0. 8.5 34.5 G0e 136 43.4 32. 34.S
00210 12 0. 8.5 39. 61060 131 43.5 32. 39.
00220 14 0. 8.5 69.1 3 1 61076 133 43.5 32. 69...1 3 1
00230 15 12.368 32.. 01080 134 43.5 40. S.
0240 17 12.368 32. 30 .1 31 01090 136 43. 40. 34 1 3 1
08 i9 182.368 32. 34:O 01100 137 43.540. 34...
00266 1g 12.368 32. 39. 01116 138 43.S 40. 39.
00870 21 12.368 32. 69.,,1 31 61120 146 43.5 40. 69.,o1 3 1s280 22 16.579 40. 0. 01130 141 43.5 55. 0.
06290 24 16.579 40. 30.,,1 3 1 01140 143 43.5 55. 30..,1 3 1
00300 25 16.579 40. 34.5 61150 144 43.5 55. 343,
00310 26 16.579 40. 39. 01160 145 43.5 55. 39.
0320 28 16.579 46. 69.,,1 3 1 01170 147 43.5 5. 6;9.,,t 3 1
06330 89 20. 0. 0. Olts 148 57.6 15. 0.
00340 31 26. 0. 36.,ol 3 1 01190 150 57.5S15. 30. 1 3 1
0350 32 20. 0. 34.5 6I200 151 57.5 15. 34.6
00360 33 29. 6. 39. 01210 15a 57.5 15. 39.
00370 35 2. 6. 69..,1 3 1 01=a* 164 67.6 16. 69.,.1 3 1
00380 36 26. 10.761 0. 01230 155 59.395 32. 0.
0390 38 26. 10.761 30...1 3 1 01240 157 59.395 32. 30. 1 3 1
0040 39 20. 16.761 34.5 01250 158 59.395 32. 34.
00410 40 20. 16.761 39. 01260 159 59.395 32. 39.
06420 42 20. 10.761 69..,1 3 1 01270 161 59.395 32. 69.,,1 3 1
06430 43 26. 32. 0. 01280 162 66.288 40. 0.
06440 45 2. 38. 36. 1 3 1 01290 164 60.288 46. 30. ,1 3 1
0450 46 20. 32. 34.4 61306 165 60.288 46. 34.4
00460 47 26. 32. 39. 01310 166 60.288 40. 39.
0470 49 26. 32. 69.,,1 3 1 61320 168 60.288 40. 69.,,1 3 1
0480 56 20. 40. 0. 01330 169 61.96 5. 0.
0490 52 20. 48. 30..,1 3 I 01340 171 61.96 55 30 .1 3 1
00500 53 20. 40. 34.5 01350 172 61.96 SS. 34.T
69510 54 20. 40. 39. 61360 173 61.96 55. 39.
60520 56 20. 40. 69.,,1 3 1 61370 175 61.96 55. 69...1 3 1
66536 S7 20. 46.5 S. 61380 176 66.98 S4.496 6.
60540 59 26. 46.5 30 . 3 i 61390 178 66.98 54.496 30..,1 3 1
0OSSO 602. 46.5 34:, 6140 179 66.98 54.496 34.5
09560 61 20. 46.5 39. 61416 180 66.98 54.496 39.
OO5?0 63 2O. 46.S 69.o,1 3 1 01426 182 66.98 54.496 69.,,1 3 1605W 64 20. 46. D. 01430 183 72. 15. 6.
0,950 66 20 51. 30. 1 3 1 01440 185 72. 15. 30. 1 3 1
0067, 26. St. 34.4 61450 186 72. 15. 34.4
O0610 68 20. S1. 39. 01460 187 72. 15. 39.
020 76 20. St. 69...1 3 i 01476 189 72. 15. 69.,,1 3 1
06-0 71 24.5 55. *. 01486 19 72. 28.876 0.
0640 73 24.5 55. 30. .1 3 1 01490 192 72. 28.876 30,.1 3 1
00S 74 24.S 5S. 34.4 015" 193 72. 28.876 34.5
00660 75 24.5 55. 39. 01610 194 72. 28.876 39.
60670 77 24.5 55. 69.,,1 3 I 01520 196 72. 28.876 69.,o1 3 1
0680 78 38.5 7.4 0. 61530 197 72. 41.25 0.
0690 80 38.5 7.4 30.,1 3 1 61540 199 72. 41.25 30 .1 3 1

06700 81 38.5 7.4 34:4 01556 200 72. 41.2S 34.4
04710 82 38.5 7.4 39. 01560 201 72. 41.25 39. -

00720 84 38.5 7.4 69.,,1 3 1 01570 263 72. 41.25 69.,,1 3 1
00730 8S 38.S 12.852 0. 61580 2 4 7a. 52.984 0.
06740 87 38.5 12.852 30...1 3 1 01590 206 72. 52.984 30..,1 3 1
06756 88 38.s 12.852 34.5 61606 207 72. 52.984 34.5
00760 89 38.5 12.852 39. 01610 208 72. 52.984 39.
00770 91 38.5 12.852 69..,1 3 1 01626 216 72. 52.984 69.,,1 3 1
06780 92 38.5 32. 0. 61630 211 79.48 48.861 9.
00790 94 38.5 32. 30 .1 3 1 61640 213 79.48 48 861 30 1 3 1
06806 95 38.5 32. 34: 01656 214 79.48 48.861 34.T
0o82 96 38.5 32. 39. 61666 215 79.48 48.861 39.
60820 98 38.S 32. 69.,,l 3 1 01676 217 79.48 48.861 69...1 3 100830 99 38.5 40. 0. 61680 218 86.96 15. 9.
00840 101 3a.5 40. 30...1 3 1 01690 220 86.96 15. 30...1 3 1
04850 102 38.5 40. 34.5 o1706 221 86.96 15. 34.5
00860 103 38.5 40. 39. 01710 222 86.96 IS. 39.
00870 105 38.5 46. 69.,.1 3 1 01720 224 86.96 15. 69.,1 3 1
06880 106 38.5 55. 0. 01736 22S 86.96 25.169 .
0080 108 38.5 55. 30. o1 3 1 01746 22? 86.96 25.1693 6.1 3 1
60906 109 38.5 55. 34.4 617O5 223 86.96 25.169 34.40
00910 110 38.5 55. 39. 01760 M-9 86.96 25.169 39.
00920 112 38.5 55. 69.,,1 3 1 0177 211 36.96 Z5.169 69.,1 3 1
06930 113 43.5 9.4 0. 01781 232 86.96 42.S 0.
00940 115 43.5 9.4 30..,1 3 1 617N6 234 36.96 42.5 3*..o1 3 1
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01186 23S 8.96 42.S 34.5 02650 347 24.5 64. 30.
01810 23 36.96 42.S 39. 02660 349 24.S 64. 39.,,1 3 1
01o 238 6.96 4a.s 69.,,1 3 I 02670 350 24.S 75. 30.
01830 239 95.71 IS. 0. 02680 352 24.5 75. 39.,1 3 1
0140 241 95.71 IS. 30.ool 3 1 026980 353 24.5 95. 36.

0189 242 9S.71 15. 34.5 620 355 24.S 95. 39..,1 3 1

01860 243 95.71 15. 39. W700 3S 24.S 9S. 34. -3

01870 245 9.71 IS. 69.,1 3 1 02710 356 24.S 99. 36.

0188 246 95.71 23. o. 
02720 358 24.S 99. 39.,,l 3 1

01890 248 95.71 23. 304.o 3 1 02730 359 35.5 64. 36.
019" 49 9571 23 34.02740 361 35.5 64. 39..,131

01910 24 95.71 23. 34.4 02750 362 35.5 75. 30.
01910 256 95.71 23. 39. 027680 364 35.5 75. 39.4,1 3 1
01930 2 S 95.71 23. 69.o°1 3 0277S 365 31. 95. 30.
01930 253 95.71 33.75 0. 02780 367 31. 95. 39...1 3 1
01940 256 95.71 33.75 34.5 ?02798 368 31. 99. 30.
0196256 95.71 33.75 3.5 02800 370 31. 99. 39.,.131
01960 257 95.71 33.75 39. 02810 371 31. 127.42 30.01976 259 95.71 33.75 69..,+1 3 1 02.820333.1a4 3,,3!

61980 266 160.416 32.677 S. 373 31. 127.42 39...l 3 1
019902 62 160.416 32.677 30. .1 3 1 028 374 43.S 64. 39.
6200o 263 108.416 32.077 34.5 62140 376 43.5 64. 39...1 3 1
62010 264 100.416 32.0?? 39. 02360 379 43.S 75. 30.,1 3 1

02026 266 10.416 32.077 69.,1 3 1 I 380 43. 9. 36.

62030 267 105.5 15. . 4S0. 9S. 311
02040 269 IOS.S 15. 30..1 3 1 1 .0 3- ,: 3 .
02050 270 10S.5 IS. 34.5 4Mo 3 40. 1,.429.56! 3 -

e26o 271 IS.s 15. 39. fa, 386 43.653 64.a 3 ,. 3 .

02670 273 S.s .15. 69",.1 3 1 62M 388 49.63 64. 39...1 3 1 r
02086 274 105.5 23. 0. 389 61.96 64. 30.
62096 276 105.5 23. 30.1 3 1 02940 391 61.96 64. 39.,.1 3 1
6210 277 105.5 23. 34: 029SO 392 61.96 69.2"3 30.
62110 278 1I.S 23. 39. 02960 394 61.96 69.28 39..,1 3 1
02120 280 1O5.5 23. 69.,1 3 1 02M76 395 61.96 76. 30.
82136 281 105.5 31. 0. 02M 0 397 61.96 76. 39...l 3 1
02140 283 105.5 31. 3.,,1 3 1 62990 398 s7.s 95. 36.
62156 284 165.5 31. 34.5 630"0 400 57.S 95. 39.,1 3 1 -..
62160 28S 105S. 31. 39. 03010 401 S7.S 127.42 30.
02170 287 105.5 31. 69.,,1 3 1 63020 403 57.5 127.42 39.s.1 3 1
02180 288 114.5 IS. S. 0336 404 57.5 140. 30.
62190 290 114.5 1S. 30.- 1 3 1 03040 406 57.S 140. 39.o,1 3 1
0220 291 114.S 15. 34.4 03050S 40? 72. 64. 30.
82210 292 114.5 IS. 39. 03660 409 72. 64. 39.,o1 3 1
2220 294 11.5 IS. 69.,ol 3 1 03070 410 72. 66.058 30.02230 295 114.5 23. 6. 03680 412 72. 66.058 39..,1 3 1

02240 297 114.S 23. 30.,.1 3 1 03690 413 72. 76. 30.
02250 298 114.5 23. 34.S 03100 415 72. 76. 39.,,1 3 1
02260 299 114.s 23. 39. 03110 416 72. 95. 30.
02270 301 114.5 23. 69..,1 3 1 03120 418 72. 95. 39.,,1 3 1
82280 302 114.5 31. 6. 03130 419 72. 127.42 30.
02290 304 114.5 31 3.1 3 1 03140 421 72. 127.42 39..1 3 1
02300 3 S 114.S 31: 34. 63150 422 72. 140. 30.
02310 306 114.S 31. 39. 03160 424 72. 146. 39..,1 3 1
02320 308 114.S 31. "8...1 3 1 03170 425 78.559 64. 30.
02330 300 IS4. 15. 6. 03180 427 78.559 64. 39.,,. 3 1
62340 311 154. IS. 30..ol 3 1 03190 428 86.96 61.364 36.
62350 312 154. IS. 34.S 03200 430 86.96 61.364 39.,,1 3 1
02360 313 IS4. 15. 39. 03216 431 86.96 64. 3).
62370 315 154. 15. 69...1 3 1 03220 433 86.96 64. 39.,,1 3 1 . .
02386 316 IS4. 23. 0. 03230 434 86.96 76. 36. k
02390 318 154. 23. 30.,.1 3 1 03240 436 86.96 76. 39.°,1 3 1
0240 319 154. 23. 34.S 03256 437 86.96 89.4S 30.
02410 320 154. 23. 39. 03260 439 86.96 89.452 39.,1 3 1
62420 322 154. 23. 69.,,1 3 1 03270 446 86.96 95. 30.
02436 323 154. 31. 6. 03280 442 86.96 95. 39.,,t 3 t
62440 325 154. 31 31 03290 443 90.702 89.4A2 30.
624S 326 154. 31: 34.5 03300 445 90.702 89.452 39.,,1 3 1 JAN
02460 32? 154. 31. 39. 03310 446 9.71 58.619 30. of
02470 329 154. 31. 69..,1 3 1 03320 448 95.71 58.619 39...1 3 1
02480 330 21.318 52.75 31.318 03336 449 95.71 64. 30.
02490 331 21.318 SS. 31.318 03340 451 9.71 64. 39..o1 3 1
62566 332 21.318 64. 31.318 63340 452 95.71 ?6. 30. 3 1
02520 333 21.318 75. 31.318 0338 454 95.71 76. 39. 1 3 1
0226 334 21.318 95. 31.318 03370 455 95.71 89.4520.
62530 3 21.313 99. 31.313 3386 4S7 95.71 89.452 39...1 3 1
02540 336 26. 5S. 34.5 458 95.71 92.83
02556 337 20. 64. 34.5 03390 460 95.71 92.83 39..

03400 60 57 28 39-.. 3 1
6256 338 20. 7S. 34.5 03410 461 1O.s SS.S47 39.
62570 339 20. 95. 34.5 03420 463 105.S 5.547 39..ol 3 1
250 34020. 99. 34.5 03430 464 105S. 64. 30.
62590 341 21.318 52.75 37.682 83440 466 1OS.S 64. 39.&o1 3 1
6260 342 21.318 55. 37.682 0344 467 15.5 ?6. 39. 3
62610 343 21.318 64. 37.682 03450 467 1O5.5 76. 30.
02620 344 21.318 75. 37.682 0340 470 16.5 86.452 30.

0.630 345 21.318 95. 37.682 03430 472 IOS.S 89.452 39...l 3 102640 346 21.318 99. 37.682 03490 473 105.5 92.33 "30.
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3s6M 476 106.S 9i.83 39.,al 3 1 64360 22 143 201,,236,215,288,o
03510 476 114.S Sa.723 30. 04376 9
0352 478 114.S S2.723 39.,,l 3 1 04386 S 202..237,216,209.,
63530 479 114.S 64. 36. 64390 22 144 202,,237.216,209,.
03544 481 114.S 64. 39..ol 3 I 64460 s
03556 482 114.5 69. 30. 04416 5 203,,238,217,21,

3560 484 114.5 69. 39..ol 3 1 64426 31 145 218 239 246 229 219 246 247 226 L--
03576 485 114.S 76. 30. 04436 -1 6 1 2 7
63580 48? 114.5 76. 39.,1 3 1 04440 31 15? 239 267 274 246 246 268 275 247
03590 488 154. 40.33 30. 64456 -1 6 1
036"0 490 154. 40.33 39.,,1 3 1 64466 32 163 246,,274,,281,26.253,.
63610 491 154. 64. 30. $4470 003620 493 154. 64. 39.,,1 3 1 64480 S 24?,275,,282.261,254,,

03630 494 1S4. 69. 30. 04496 32 164 247,.275,,282,261,2S4.,
63640 496 154. 69. 39..,1 3 1 0450 8
63656 END OF COORDINATES 64516 £ 248..2?6,,283.262.255.,
03660 31 1 1 29 36 8 2 30 37 9 04520 32 165 248,.276,.283,262,25S5,
03670 -1 6 1 3 7 04536 $
03680 21 19 22 58 57 23 5t 58 04546 S 249..277..284,263,256..
03690 21 20 23 51 58 24 52 59 04550 32 166 249,.277.,294,263,256,,
03706 21 21 24 52 59 25 53 60 0456 I ,
03710 21 22 25 53 60 26 54 61 04570 s 2o.278..23.264,as?*.. '
63720 21 23 26 54 61 27 5 62 04580 32 167 2SG,,278..,S:264,257.,
63730 21 24 27 55 62 28 56 63 04599 0
63740 31 2S 29 78 85 36 30 79 86 37 04600 ! 2S1.,279.,26,2 5 8s1,
03750 -1 6 1 4 7 04616 32 168 2S1,.279,.86.5,a .., --
03766 21 4957716458726S 04620 ,
63776 215058 72 6559 73 66 64630 1 252.28 2766a59
03786 12 51 73,.66,.59,, sm6431 M s? 2 0ke4 i Ml 6 ?w
03790 $ 330.,. -1i6, 2 2 21
03800 S 67 64660 42 193 60,74.,73,,59.,
03826 12 52 6t,.68,.75,, 46761 .,,330.
03829 s ,.341 @460 S 67
03830 W 04690 42 194 7S..74.,60.,61..
03840 21 53 61 75 68 62 76 69 04700 S 341....
63850 21 54 62 76 69 63 77 70 04710 5 6?
63860 21 55 57 166 71 58 107 72 64720 12 19S 336 74.,67,
63876 21 56 58 107 72 59 108 73 04730 S 331..550
03880 21 57 59 108 73 66 109 74 04746 $ 73
03890 21 SS 60 109 74 61 110 7S 0475 12 196 67,?74,,336,6396 21 54 61 04766 $ 341.,.342
0306215961110 756S2 111 76 64770 5 75
03916 21 60 62 111 76 63 112 77 64786 2 197 336,.74.o73o331
6392 39 61 78 113 120 85 79 11412136 04796 2
03936 -1 6 1 4 7 04790 6

63946 21 85 113 148 126 114 149 121 04806 , 337..348,,347,332
63950 21 86 114 149 121 115 150 12a 04810 22 198 336.342,75..74,,

03968 21 87 115 150 122 116 1S1 123 04820 S

03970 21 98 116 151 123 04830 S 337.343,349,,348,.0398 21 8123 117 152 124 04840 22 199 337,,348.,347,33293989 21 89 117 152 124 118 IS3 IZ 4858 s
63996 21 90 118 153 12S 119 154 126
04000 31 91 120 148 ISS 127 121 149 IS; Joe 04866 5 338,,351.,350,333
04010 -1 6 1 3 7 04876 22 208 349,.348,.337,343
04020 31 10" 148 183 190 155 149 1M4 191 S 64880 s
04030 -1 6 1 2 7 64890 S 352,-351,,338,344
04044 32 121 162.197,8f04,176.169., 04900 22 201 338,,351,.35o333.
04050 6 04010 2
64066 163 1U, 20 .177 170 04920 1 339,,354,,353,334
04676 32 122 1 ..l6&..* ".17 . 1%.. 04930 22 202 352-,351-,338,344
0 e9leJ 04940 1
640% 5 164 ,199°,206o178,171, 64950 1 355,.354,,339,345
04160 32 123 164,.199..20661?,171..* 64960 22 203 339,.354,,353.334

041ft ~~ ~ ~ 647 321334:9::O,7,~,
04110 6 04970 $
04120 I 165.,0,207,179.172.. 04980 S 340,,357 ,356 335
04130 32 124 165,.200,.27,179,172., 04990 22 204 3W5,.354.359.345
04146 1 65060 s
04150 0 166,,201,,208,186,173.° esel I 353,,357,,340,346
04160 32 12s 166,,201.,208.180,173,, 05020 31 205 73 108 359 347 74 109 360 348
64176 0 0630 -1 2 1
*A 86 S 167,,202,.209,181.174,. 05040 31 26? 347 359 362 350 348 360 363 351
04190 32 126 167,,202,,209,181.174., 65650 -t 2 1 3 3
04200 s 05060 31 213 108 143 374 359 109 144 375 360
64210 5 168 203, 216,182 17S 6 567 -1 2 1 "'
042280 31 127 183>218 25 196 184 21R 226 191 05980 31 215 359 374 377 362 360 375 378 363
04230 -1 6 1 2 7 05090 -1 2 1 2 3
04240 22 139 197,,232,211,204,, 05160 21 219 3U;5 380 368 366 391 369
04256 I 05110 21 220 366 381 369 367 382 376
04266 , 198,,233,212,205,, 65120 31 221 368 386 383 371 369 381 384 372
04270 22 146 198,,233,212,20S,, @5130 -1 2 1
04280 6 05140 31 223 143 171 386 374 144 172 387 37S
04290 2 199 ,234,213, 26,, SIS -1 2 1
0430 22 199 234,213,206, 05160 21 225 171 389 386 172 390 38?
64316 4 65170 21 226 172 390 387 173 391 388
64326 S 2N0,,235,214.207,. 05190 2t 227 374 386 377 375 397 373
64330 22 142 200,,235,214,207,, t5190 21 228 375 387 378 376 388 379 ..
64346 s 6520 31 229 3.S 389 39a 377 387 3A 33 371
04350 S 201..236.215,28., ,210 -1 2 1
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•S220 21 231 377 392 395 378 393 396 06060 3 0 3
05230 21 232 373 393 396 379 394 397 06070 1 4
6240 31 233 377 395 398 380 378 396 399 381 66080 END OF COtST
052S0 -1 2 1 2 3 06090 SPROP
05260 32 237 II,178*296,,4*7.,389* 06160 1
S280 S 06110 i THRU 72,79 THRU 244,249 THRU 304• 528• 9 172,t79,2#7,o408.,396, 6 6120 a

•S290 32 238 172o179.20?,.408,,390o, 06136 245 246 24? 248o531 '7,8,6140 END OF MATERIAL DISP
0 5310 1 173.18•o2•8.°409,,391.. 06150 1 • •

0532 0 31 239 389 40? 410 392 360 46i 411 393 
616 4495686. .1?

05330 -1 2 1 5 3 @6170 4.6584 0.
05340 21 249 206 42S5 407 207 426 408 66196 280
05350 21 250 20? 426 408 208 427 409 

06190 15493129. .1?

05360 32 251 2"6,213,234,,428*,42S,, 
0619 166430.

0S370 $ 06216 END OF MATERIAL PROP0 5380 S 2•?.214o23S,.429,426o. 66220 SPLEWIL

5390 32 252 2;?,214.235,.429..426., 
963• 3

05400 
0643 3

5410 S 208,215,236,.430. 427. 06240 ALL

05420 21 253 425 428 431 426 409 4 625 END OF PLEJEL DEF

05430 21 254 426 429 432 427 430 433 
06346 NLOLIS

05440 21 2S5 407 425 410 408 426 411 
06340 1

S450 21 256 408 426 411 409 427 412 
06350 1

05460 21 2 57 416 42S 413 411 426 414 0636 TAITER GATEIWLK,MEC4. HOUSEDDEAD LOAD
OS470 21 258 411 426 414 412 427 415 06370 1

0630 437 445000. 153000 . 0
05480 31 2S9 425 431 434 413 426 432 435 414 0639 439 I .75*0 1034000. e.
05490 -1 2 1 06400 1413 -27 . -112006.
05500 31 261 413 434 437 416 414 435 438 417 •6410 173 0. -2070. 0. 0
05510 -12 1 064a9 17 -
05520 21 263 416 437 440 417 438 441 06430 93 - -41500.
65S30 21 264 417 438 441 418 439 442 06444 174 .
05548 31 265 234 255 446 428 235 256 447 429 06450 938 -
esss -1 2 1 06464 371 0. -3300. 0. 0
05560 31 267 428 446 449 431 429 447 450 432 06470 383 .
05576 -1 2 1 2 3 06480 373 .

65580 21 271 434 443 437 43S 444 438 06490 385 - _.
05590 21 272 435 444 438 436 445 439 0650 383 0.,-48187. 0. •
05600 21 273 434 452 443 435 453 444 0651, 385
05610 21 274 435 453 444 436 454 445 06520 401 ....
05626 21 275 452 455 443 453 456 444 66530 433 ....
65630 21 276 453 456 444 454 457 445 08540 384 -96375. - -

05640 21 277 437 443 440 438 444 441 06SS. 402 ....

0S•5 21 278 438 444 441 439 445 442 06560 443 - -55SS6. • -. ,7'
05660 21 279 443 455 458 444 4S6 459 06570 445 .. ...
o670 21 280 444 456 459 44S 4S7 460 06590 444 O -43200. - -
OS6O 32 281 255.262.283,,461..446., 0690 END OF POINT LOADS
05690 £ . ji,,

0570* $ 2S6.263o,24..462.,447..
05710 32 2a2 a56,263,284.,462..447.,
05720
05730 6 257,264,285, 463 .448
0S740 31 23 446 461 464 449 447 441 465 460
075 -1 2 1 4 3
05760 31 221 a 3 4 476 461 214 3m 477 462
05776 -1 2 1
0678 31 293 461 476 479 464 45 47? 480 46S
05796 -12 1
590001 296 464 479 4B2 46S 4W 43

0531021 296 46S 480 433 466 431 434
65920 31 297 464 432 485 467 465 483 486 468
05830 -1 2 1
05840 31 299 304 325 488 476 305 326 489 477
es50 -1 2 1

0586 31 361 476 488 491 479 477 489 492 480
05870 -1 2 1 2 3
05880 END OF ItCIDEtNCES
05890 1o LOCAL CCRR. SYSTE"I
05906 73 74 7S 76 77 78
5o910 NO EGUIUALENTING

0s920 6 0'• -

65930 SSURF
05940 1
05950 30.
05960 ICOrNST
05970 1 6 2 3
65980 1 501 2 509 3 517 4 5;S 5 533 6 541 7
05990 1 0 2 3
0600 49? 505 513 521 529 537 545
06010 20 1 2 3
06020 104 168 112 116 120 124 225 229 233 237 241 245 293 296 299 362 305 #
06630 308 376 380 384 388 392 396 439 443 447 451 455 459 456 bCO 504 508 *
060 512 516 540 544 543 552 5S6 560 584 588 592 596 600 644 628 632 636 9
060S 646 644 648
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066N0 4 15146*06610 1 491 0. 07150 1 461
06620 1 1661 - 07160 1 162
06630 1 1663 - 071?0 1 476 
06640 1 492 - 07180 1 1654066501488 * 0719 1 488 -
06660 1 1664 - 720 1 1337 343.806670 1 1666 a O7210 1 374 687.506680 1 493 • a7220 1 1329 968.8
0169 67 739.7 07230 1 143 12S0.06700 1490 1479.4 07240 1 1385 293.406710 1 658 1109.3 072S9 1 1370 627.206710~ ~ ~ ~ 1 168 16.357" MS.9
06720 1 489 739.1 07M0 1 98 5069.
06730 1 1655 369.6 M280 1 927 16.0674 1 659177.9 7281 |1378 446.2
06740 1 1659 1770.9 07290 1 1369 727.4
06760 1 1653 1030.9 07300 1 1388 162.8
06760 1 653 291.6 07310 1 389 325.5
"77?1 327.? 2662.S 07320 1 1377 606.8
06780 1 1256 1692.4 07330 1 171 888.
06790 1 326 1322.3 $7340 1 1421 227.1
86800 1 1253 952.7 07350 1 178 821.1
06810 1 325 583.1 07360 1 1428 64.3
06820 1 145 250. 07370 1 407 128.6
6830 1 845 - 07380 1 1420 472.9

06840 1 146 - 07396 1 206 817.1
06850 1 850 a 0740 1 1474 64.3
G80 1 147 * 07410 1 1473 408.6
06870 1 934 - 07420 1 213 928.1
@6880 1 937 - 07430 1 1481 589.5
0689 1 940 - 07440 1 234 1179.
069" 1 173 56Q.5 07450 1 1104 1366.7
06910 1 935 07460 1 1527 777.1
06920 1 174 - 07470 1 255 1554.3
069301 938 • 07480 1 262 1566.5
06940 1 17S - @7490 1 1581 767.1
06gO, M OF LTYPE4 07500 1 283 1534.2
06o" 8 07510 1 1199 1445.9
6970 0. -32.20. 0 07529 1 1621 678.8

069Z0 ALL 07530 1 304 1357.7
06990 00D OF LOAD CAE 1 07540 1 1252 970.4
0670 1 490 1479.4 07560 1 1653 291.6
06710 1 1658 111.3 07SO 1 325 F-83-106720 489 0757. ,470 1 145 250a.

6791655S 369.6 87S80 1 934
"?40 1 1659 1770.9 07S981 13 ;62.5
86?Sa I 16S6 1030.9 07590 1 17 52.0676a I 16S3 291.6 07600 1 1375 281.3
06770 1 327 Z062-S 07610 1 381937 .5
06780 1 12S6 1692.4 07620 1 376 -
06790 1 3?6 1322.3 07630 1 13S22.
0600 1 1253 952.7 07640 1 1335 2218.8
06810 1 32S S83.1075 NOFLPE
6820 1 145 2500. 07660 END OF LOAD CASE 2
698 t B4 5 - 07670 3

06R40 1 146 * 07680 HYDROSTATIC LOAD ON WJEIR 1/2 OPEN SIDE
06950 I 95 e 07690 4
OESEO 1 147 0770 t 141 1250.
0670 1 934 07710 1 825
08d0 1 937 - 07720 1 142 •
et89O I 94d - 07730 1 830 °
06980 1 173 562.S 07740 1 143 -

1 - 07?50 1 922 1069.
06910 1 9J . 07760 192S .
06920 1 174 - 07770 1 928 -
06930 1 938 - 07790 1 169 88.
6940 1 175 0790 1 9 3

@6950 END Oi LTYPE4 07U00 1 170
e96%0 8 07310 1 926 -
06970 8. -32.2 0. 0 0792 t 171
06980 ALL 07330 1 176 821.1
06990 END OF LOAD CASE 1 07840 1 177 =
07000 a 07850 1 178 *

07010 HYMkOSTATIC LOAD ON PIER 1/2 OPEN SIDE 0716 1 204 817.1
870': 4 07870 1 995 *

70:sO 1 377 0. 07880 1 05-
a8e40 1 1J89 - 07890 1 9"
07050 1 : • 07o 1 Z06-
a7Ata 1429 - 07910 1 211 928.1
U '?4 I 41 • 07920 1 212
0701-3 1 1419 07930 1 213
07098 1 425 - 07940 1 232 1179.
07100 1 1432 - 07950 1 1042
07110 1 428 - 07960 1 233
07120 1 1528 - 07970 1 1045
07130 1 446 - 07980 1 234
07140 1 9S82 - 07990 1 1094 1366.7
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0saw 1 1097 - 0183 SO U2312.1 -935.8 wa
&I I* a340 64 14MO.3 -676. "

33 103 S 76 a a a a
M3 t 1095 a M.6 -1216. a s4" 1 a4" -69 MI " o•a

sI I log 0 SIM 6 18460.4 -?1s. - -

000 2S * 0101 67 051.2 -3645.
010 1 160 0016O 71 IM. -emS. "

0800 1 262 7
0116 12 8l 1534.872-4m
48110 1 1147 * m 1 a 0. 0

Me0 223 . O0S 7021 i01. -a63.$
081311149 - 7 a a..0
03140 1 233 1 01970 3 r 918. -1215. I -

M "19 1 1193 6 . OF lima am03170 1 1194 o
08136 1 302 1357.7

08190 1194 -0908011
08201 1 363 . 3 LOAD COMIMTION 11
082161 1197 - 1 314151

"M221 364 . N FLO OS1
0330 1 1246 970.4 

E OF C

08240 1 1249 
$0 LOV

0Um9 1 1252. s5 ARmw
03M 1 323 3.1 0090 STIFF

0870 1 1247 
i* 0 *10 STATIC

03101 1247- 3110 ISOLUE
6N290 1 125 091 SP

0330 1 32S- 1 STESS

08310 END OF LTYPE4 
1140 0

03320 END OF LOAD CASE 3 "1 ALL

08330 4 050 14ALL
06340 HYDROSTATIC LOADS 01 SENOP

08350 6 8
04360 2 6a.6 9S. a
0130 33 13 18 23 2 34 38 42 46 60 54 SO 63 6? 71 76 793 3g 9t 94 1010
0139 186 187 1!0 191 193 194 10? 198 8 26 205 SM 670 573 675 67? 6a 04 8
03n0 e 211 210 211 270 874 285 M9 70? 711 714 713 0

,4% .. , ,48 1 76 " 73 74 0 1o 3 737 M
01420 43a 436 490 49a 633 S36 7? S30 6W1 624 ON5 NO38
63430 731 ta1 366 37 373 91? 9M 969 376 1804 1011 1038 1039
01440 END OF LTVPE 6
09450 END OF LOAD CASE 4
01460 5
01470 SOIL LOADS
08410 1
08490 1 161797.5 0. 0. 0

03510 2 32359S. . .
0892 6 0 a a
03530 3 210336.8 - -
0 B40 5 . . . .
SSSO 4 97078.5 - -
960 8 492430. -226108a.S

63S70 14 . ...
GSNO 9 984960. -452S. * a
S9 913 .... *

0800 10 640224. -293933.3 * -
6616 12 ...
8620 11 2 9S438 -13S661.5 • .

03630 IS 304762.S -26OSO2.3 * *
08640 21 .. . .
03696 16 60952S. -40104.6 * *
08666 20 . .
03670 17 396191.3 -8606S3. - -
03680 19 ... .
03690 18 1828S7.S -120301.4 -
08700 30S7.6 -S233.9 •
08710 a3 a ...
03720 23 160IS. -105607.3 a o
08730 a7 - ..
08740 24 104334.8 -6864S.1 - *
0760 a ..
0760 2S 481S4.5 -31682.3 a
0770 S7 37186.9 -ISS86.9 .
48780 63 a .a.
08190 53 74373.3 -31173.9 a a
08806 62 ..
08110 6 43342.; -2 3. o
"no 261 ( 6 6
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STRUDL ' L&D3 INTERNDIATE PIER
W41TS IP FEET

T'" TRIDIMENSIONAL
* 18ULI81881581855II18118518 GEOITRV DEFINITION 636558686333333818818833
JOINT COORDINATES
* WEIR NODES FOR GENERATE serImIEN COMANM 811838381311 33883336383331333388
a C. s. . a 611 0. 0. 6.
4 20. 0. 0. s Us p. e. w1.
10 0. 3.S 0. sG3 4 S. 3.5 a1.
t9 S,.s IS. G. 643 57.6 1S. 6.
31 154. 18. S. S6 164. IS. N.
38 -. 63 83. 0. S 65 7.68 83. 6.
E-2 154. R3. 0. M 67 154. N2. 69.
S3 11.368 38. 0. 1 67 12 U3. 63.
6S 91.36 33. 0. S M08 11.36 38. 0.
6d 9S.78 33.73 0. 1 6 96.78 33.78 61.
67 196.416 2.475 S. 01 10.416 3.4756 9.

8 16.5 31. 0. 1 146.5 31. 63.
.2 1S4. 31. 0. S M 154. 31. U0.
73 16.S79 40. S. 697 16.579 40. a1.
83 79.S 40. e. W7 7 79.5 40. U1.
84 37. 42.5 0. a 766 37. 4.5 6.
35 91.36 38.t4 4 7 31.6 30.14 19.
36 a0. 46.S 0. a71 n. 4.S a.
94 72. 46.5 0. 718 73. 46.5 63.
96 79.6 4.85 L4 719 79.S 48.875 63.
96Sn. s1. 0. 7 it6. St. 61.
97 24.S 5. S. 721 34.6 S. 69.
102 6. SS. 0. 726 6a. 55. 69.
103 64.7S S4.249 3. S 71? 64.?S 54.840 69.
104 7V. 53. 0. 723 73. 53. 69.
* PIR NOSING NODES FOR GENERATE BETWEEN COW " 3333ht 33 ll33t3
723 31.313 .Sa7 37.682 S 741 31.313 99. 37.6U
748 821.318 .5a7 31.318 54 81.318 33. 31.138
?SS n. 64. 34.S I U 0. 99. 34.S
S PIER NOSES FOR ENERATE BETWEENt COMlNiDS $98828833$631 18 833338*32x3
761 S7.5 140. 30. 3 304 57.5 140. 34.6 a 1047 67.S 140. 39.
762 64.75 140. 30. 980I 64.76 140. 34.51 143 64.75 140. 33.
763 7. 140. 36. j 73 M. 146. 34.6 a1049 71. 140. 39.
764 31. 11?.41 30. j 135 31. 17.43 33.
?69 78. 17.42 30. 1 I55 73. 137.41 39.
733 78. N.311 30. j 1NS 73. 99.316 3.
794 31. 63.316 33. W IW 31. 89.316 39.
NO 24.S 3. 36. 384.533. 34.S s 1031 34.5 99. 39.
30S 84.S 64. 36. j 948 24.S 64. 34.6 S 1091 34.5 64. 39.
N 7.S 96. 30. 1 949 79.6 U. 34.6 13IN 73.6 9. 33.
$67 66.3S 95. 36. 3 60 16.15 9. 34.S 1 1093 98.895 9. 39.
3 7.S N.316 30. S 961 73.5 63.316 34.5 j 1094 79.6 8.316 33.
3N3 37. 19.316 36., 963 37. U.316 34.6 # IS 87. 19.316 33.
310 90.024 33.31 .j 963 916.024 89.31 34.5 I 1 99.04 33.316 39.
31 31. 3".15@ 30. a 4 31. ft.10 34.5 j 1037 31. U.1IN 33.
619 91.36 32.1S 36. 3! 3M 91.36 1.150 34.6 S 1106 91.36 .IS@I 33.
64 31. 7S. 30.5 - 3 31. 75. 34.5 j 1106 31. 75. 36.
8M N.8 75. 39. p 971 86.095 75. 34.6 : 1114 6.995 75. 3.
33 91.36 ?S.S 30. a 978 91.36 75.5 34.5w 1115 91.36 75.5 30.
843 78. 61. 30. 1 9673. 69. 34.S s 1110 71. 69. 3.
846 91.3661. 36 . j 369 31.36 6. 34.5 113 91.36 63. 3.
IS 91.36 64. 30. 3O6 91.36 64. 34.5 1141 31.36 64. 32.
35 5 7 S.S 30. 39 64.78 59.5 34.5 1 1143 64.76 53.6 39.
8S? 78. 59.S 30. O 86 ? 9.S 34.5 1 1143 78. 63.5 33.
858 79.S 59.5 30. j 1661 79.5 63.5 34.S a 1144 73.6 53.6 33.
369 79.5 Sit.315 30. • 106 79.6 53.115 34.5 a 1145 79.645.815 33.
860 37. U2.816 3. a 103 07. 51.815 34.6 j 1146 37. U.816 3.
861 91.36 S281S 30. 1 1004 31.36 S.31S 34.5 a 1147 91.36 58.31S 39.
862 91.36 40.33 30. 1600 91.36 40.33 34.Sj 1148 91.36 40.33 39.
S63 9S.7a 76. 36. a 1149 9.78 74. 39.
56 10S.S 76. 30. 1is 0S.S 76. 39.
869 9S.7? 89.316 3. 11SS 95.73 89.316 39.
S71 10S.S 89.316 3. 1157 13S.S 39.316 39.
872 9S.167 3a.83 30. 1615 95.167 9a.83 34.S j 1151 96.167 9a.83 39.
673 10#.416 91.33 30. 1016 10.416 98.53 34.5 s 119S 19.416 3.83 39.
374 105.S 91.83 30. 101 1s.s 91.83 34.S 116 10.5 98.83 39.
871 114.5 76. 3. * 10I 114.S 76. 34.56 1161 114.5 76. 30.
876 9S.78 46.33 30. 1 1168 96.78 40.33 33.
382 154. 40.33 36. 1 1165 IS4. 4S.33 39.
897 9S.7a 61. 30. 1 1133 36.71 U. 3.
N3 154. 69. 30. j 116 164. 60. 39.
3 WEIR NOVE GEMINATION 8* mm88 s888838888888888 8 Z333tu88888
GQE & I 6 31 106 INC t4
XD 6 PARTS 609 15. 15. 4.5 4.5 15. 15.
GEM N 4 6110 1 INC 164
XD 6 POTS AM 15. 1S. 4.6 4.5 15. 16.
GEN & 10 634 ID 114 INC 104
XD 6 PAT 633 15. IS. 4.5 4.S 16. 16.
GEM 3 19 43 13 133 INC 134
XD 6 POT" AM 15. IS. 4.5 4.S 1S. 1S.
GEN I 31 6SS ID 135 INC 104
XO 6 POTS A"3 1S. 16. 4.S 4.5 1S. 15.
RODIFY I JOINT INC 1 ID INC I
GEN I SO 676 ID 16 INC 104
XD 6 PAM 633 15. 16. 4.5 4.S 1S. 15.
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MODIFY I JOINT INC 1 1D INC I
GEN II 689 639 I 16 INC 104
ND 6 PARTS AS IS. IS. 4.5 4.5 IS. 15.
MODIFY 3 JOINT INC 1 ID INC I
GEM a 7a 696 ID 176 INC 104
XD 6 PANTS AND IS. 1S. 4.S 4.5 IS. 15.
MODIFY I JOINT INC 1 10 INC 1
GEN 3383 707 ID 137 INC 104
XD & PARTS AND IS. 15. 4.S 4.S IS. 15.
MODIFY 3 JOINT INC I ID INC I
GEN 3 94 713 ID 196 INC 104
XD 6 PARTS AND IS. 15. 4.5 4.S 15. 15.
MODIFY 3 JOINT INC I ID INC I
GEN B 10 736 1 IN0 INC 104
XD 6 PANTS AND I5. IS. 4.S 4.5 IS. IS.
MODIFY 2 JOINT INC 1 ID IN4C I
GEN 5 1 4
XD 3 PARTS ARB 7.633 4.736 7.63a
MODIFY 6 JOINT INC 104 ID INC 104
GE14 3 4 19 ID S INC I
XD 6 PARTS AND 4.5 6.5 7.5 S. 5.35 3.75
MODIFY 6 JOINT INC 104 ID INC 144
GEN I 10 1o
XD 9 PARTS AND 7.638 4.736 7.83a 4.5 6.6 7.5 5. 5.85 3.75
MODIFY 6 JOINT INC 104 1D INC 104
GEN B 19 31
XD la PANTS AND 7.85 7.35 7.5 7.5 4.36 4.36 4.696 5.004 9. 13.5 13. 13.
MODIFY S JOINT INC 104 to INC 104
GEN 3 32 53
XD a* PARTS AND 4.736 7.6X6 4.5 6.5 7.5 5. 5.35 9.6S 6.35 7.25 7.S 7.5 -

4.36 4.36 4.696 5.664 9. 13.5 13. 13.
MODIFY 6 JOINT INC 104 ID INC 104
GEN 3 68 73
XD 4 PANTS ANB 9. 13.5 13. 13.
MODIFY 6 JOINT INC 104 ID INC 104
GEN 3 53 65
XD 1a PANTS AND 7.6334.S56.57.65.5.15 10.662 S.338 7.2S57.5 7.54.36
MODIFY 6 JOINT INC 104 ID INC 104
GEN 3 73 3
1:1 10 PANTS ANB 3.421 4.5 6.5 7.5 S. 5.15 11.562 4.438 7.25 7.5
PIv~V 6 JOINT INC 104 ID INC 104
aEN 5 S6 94
XV 3 PANTS AND 4.5 6.S 7.5 S. 5.25 13.394 3.796 7.35
MODIFY 6 JOINT INC 104 ID INC 104
a"N 3 97 101
:D 5 PARTS AND 6.5 7.5 S. 5.35 13.15
MODIFY 6 JOINT INC 104 I0 INC 104
I P IER NOSING MODE GENERATION 333D33333*S SSIssssasss*3
GEN 3 789 741
'D 18 PARTS ANDo 16.333 13.09 9. 1. 6.5 5.678 11.3M 1&- 7.156 7.150 5.634 4.
tmDIFy 1 JOINT INC 13 ID IN4C 13
"I 3 75 760
xD Is PANTS AND It. 7.153 7.1S@ S.034 4.
s PIE MODE GENERATION 323833333S380633:isgggghoS
GEN 3 794 799 769 764 1036 06 S11% 106
NP S PANT ANDo 9. 3. 75 3.75 7.1IN 7.35N
YD S PANT ANto S.684 4. S. 9. 10.4a
:D a PANTS EQUAL
GEN 3300 305
XD S PART ANB 4. S.634 7.1 53 7.150 I1.
MODIFY 2 JOINT INC 143 ID INC 143
GEN 3 811 319
XD 2 PARTS AND 11.198 6.551 3.7S 7.26 7.15 7.5 7.S 4.36
MODIFY a JOINT INC 143 ID INC 143
GEN 3 320 38
xO a PANTS AND 7.5 5.318 4.438 8.75 7.25 7.15 7.5 7.5
MODIFY 2 JOINT INC 143 ID INC 143
OEM 3 843 346
ND 3 PARTS AND 7.5 7.5 4.36
MODIFY 2 JOINT INC 143 ID INC 143
GEN 3355 IDS 3S t47 INC 1
ND 9 PANTS ANDf 6.5 7.5 5. 7.63 6.94a 7.85 7.85 IS. 4.36
MODIFY 2 JOINT INC 143 ID INC 143
GEM 1 363 865 371 369 1149 1151 1157 1155
ND 2 PANTS AND 4.696 5.684
YD 2 PARTS AN1 6.153 7.158
ZD 2 PARTS EQUAL
GEN 3 376 38 963 897 1160 1163 1139 113
ND 6 PARTS AND 4.696 5.084 9. 13.16 13. 13.
YD 3 PANTS ANR 12.435 11.135 5.
ZD 2 PARTS EQUAL
GEN I 3=a 332 ID 630 INC 1
XD 13 PANTS ANt 4.433 3.75 7.25 7.35 7.113 7.337 4.36 4.36 4.696 S.664

23.5 13. 13.
MODIFY 3 JOINT INC 143 ID INC 143
ELEMENT INCIDENCE$
3 MKIN ELEJENT GENERATION 3£333333238ss333333us~~~~
GEN 6 ELEMENTS tI 1.33 FROM 1 104 TO 10#104 TO 11,104 TO 3.104-

To 1.05.104 TO 114:104 To 116,104 TO 104,164
MOIFY aI 1I FtO I
GEMV 4 ELEMENTS ID10 O 5.1 TO 14.1 TO 13.1 TO 6.1-

TO 109.1 TO II3.1 TO 119. TO 11611
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MODIFY 5 i a3 I" 104
Gill 6 CEMENTS 11 1.3 F S 1.14 O 1 4 TO 19.114-

ODFIi 113s&0 TO Ime114"
MODFY 101 FOM TO14 TO -8 TO01 TO 14 TO -8

GEN 3 ELEMENTS 1D 11,1 FROM t1.1 TO 21.1 TO 32.1 TO 18.1
TO 115.1 T0 126.11. 137.1 TO 116.1

MODIFY 5 11532 AMC 104
GEN £ ELEMENTS 10 31.3 FROM 33.164 TO 53.114 TO 33.104

TO 136.104 TO 157.104 TO 137 114
MODIFY I TO933 FROM 41 TO 33 T6 41 TO 41 TO 33 TO 41
GEff 2 ELEMENTS 10 3U,19 FROK 33.86 TO 53 36 TO 54,86 TO 34.86

TO 13Y7,80 TO IS?.86 TO 158.36 TO 133.31
MODIFY S ID 33 FROM 114
GE11 17 ELEMENTS 1D 14.1 FRO" 14.1 TO 35.1 TO 36.1 TO 11. 1 -

10 153.1 To 139.1 T0 140.1 TO 119 1
MOVIFY 1 1080G FROM 81 TO 80 TO 20 to 31 TO 81 TO 80 T 0 TO 31
MODIFY S 10 33 FROM 114
OEM 3 ELEMENTS ID 53 1 FROM S551 TO 71.1 TO 76,1 TO 56.1 -

TO 159.1 TO 179 1 +; i 16 H6 Is. I
USOIFV 1 1D 13 FR6M a0 TO 12 TO 13 to n6 TO SO TO IN TO 13 TO go
MODIFV SI 39 3 FROM 114
CAN a ELEMENTS 19 61 1 FISK 63.1 TO 831 TO 84.1 TO 64.1 -

TO 167.1 To 131.1 +o ama1 To 163.1
rOSIrY S 10933 FROM 114
Oil 6 ELVIENTS ID 63.33 FRO 65,114 TO 06.164 TO06.104-

To 169.104 TO 139.1R4 TO 1In 114
MOIFY 1 10 it FRO 13 TO 10 T6 18 TO 18 TO 1070O 13
GEN 7 ELOMTS ID 76,1 FUNM 37 1 TO 97.1 TO 93.1" 103.1

TO 111 TO 801 1 TO 36.1 % 186.
MODIFY S 15383 FWl 114
amN ELMa T 916 ID1 3.33 FAIK 34.164 TO 114,114 TO n,.104

TO 193114 TO 804.104 TO 136.104anM a EfiMETs ID 4.9 FROM 4 9 TO 1331t TO 14.11 TO 5.3 -
TO 1In.6 TO 117.31 TO 113.11 TO 101.3

MODIFY 1 I0 33 FROM 114
MODIFY 1 10 333 FROM 416
CEN a ELEMENTS ID 33 19 FROK 34.86 TO 54 a* TO 55.36 TO 35.86 -

To 1386 To a1g836 TO 153.86 TO 13956
MODIFY 1 13 33 FROM 114
MODIFY 1 10 32 FROM 416
GENl a ELEMENTS ID 65.16 FROM 74,1 T 106,10 TO 37.10 TO 75.13 -

TO 173.12 TO 186.10 To 191.16 TO 179.11
MODIFY 1 1D 33 FISK 114
MODIFY 1 ID 333 FROM 416
3 PIER NOSING ELEMENTS 3383833338838333333333s3
ELEMENT INCZUENES;
499 486 431 73 489 430 726 1 0 4319 426 730 450 451 731

SO14S 41 71 70471 73 M 0 470 471 733 490 491 733
S03 490 491 7 2 6153 734 6654 503 503 734 513 513 735
S0B 316 416 789 33540 397 66 385 489 736 346 456 731
SO? 346 456 731 366 470 733 6 3664 413 728 336 490 733
509 33 490 73 2=650734 j510 396 50314 486 5131735
S11 213 316 74a 831 335 743 il 13 =3 3 743 3483246 744
S13 2412 346 744 M 356746 514861J 366 743 3331 336 746
SIS M3 336 746 334 =747 US 51 984 39 747 364 463 ?43
S17 218 7431 313 333 743 3j S 1 31 743 M8 341 744 843
S 19 843 744 3 M6 74563 SW636 745 U63 IO3 746 23
51 38746 833 834 747 39 M 5 3194 747 33 364 74836
58231 7s83 431 317 315 7U26 43M3 54 336 736 43 36 346 731 461 347
535 346 731 451 347 366 73 471 367U 733 471 367 3W 733 401 3B7
SE7 336 733 491 337393734 6035 SM 363 734 503 299 466 7W5 513 466
589 4086735 513 403 75 736 1691 903 541 486 409 365 746 75594 M 0M 743
S36 316 317 313 743 385 36333 743 Li 31 3H 33 M3 742 346 347 3 744
537 346 347 843 744 366 367 863 745 W2366 337 36 745 M5 337 U33 746
539 336 337 333 746 396 396 11 747 £540 390 299 M5 747 466 466 395 746
GEN S ELEMENTS 1D 543.1 FROM 749.1 TO 755. TO 948,-l TO 365.-I -

TO 750.1 TO 716 1 TO 947 -I To 804,-l
MODIFY 1 1D -&a Frum 6 TO -19 TO 143 TO 143 TO 6S TO -19 TO 143 TO 143
ZE PIER EEET sS~s~,,sSfS~asssaunsssmsGM8 ELEMENTS 10 547.3 FUNM 767 1 TO 761.1 TO 766.1 TO 163. -

TO 910.1 TO 904,1 TO 863.1 TO 611.1
MODIFY 1 15 1 FROM 143
GEN SELEMENTS TO9551.1 FROM 770170O 764.1 TO 76S.1 TO 771.1 -

TO 913.1 TO 907,1 TO 908.1 TO C14.1
MOVIFV 4 IV 10 FRO" 6
MIODIFY I IP I FROM 143
LLEI ENT INCIDEIES
601 901 300 7$a 733 344 943 985 931 608 944 943 9U5 931 1037 1666 1663 1074
603 S02 301 738 794 94S 944 931 937 $064 945 944 931 937 1I3N 187 1074 16M
i~ 303 36a 794 311 946 945 937 954 a606 346 345 937 954 1039 163 1666W 1867
607 304300331138On 947 346 9S4 963j 603947 946 9549631690616"9169711ife
6'09 SOS W64 3 847 943 947 963 986 610 343 947 963 990 1691 10901106 1132
611 JOS0I80547 3"4099439ON0410 613 469 943 990 416 513 1091 1133 514

"1 fELEMENT 138613,.8FO PIl I1 T74,1 TO 795.1 TO 313.1 -
TO 94.1 TO 937 1 TO 926.1 TO m65.1I

MODIFV I ID I F"ai 142
ELEMENT INCI3ENCS
623 7907390638639431363949513631434393 9433111851791690 184
6H5 III M W790M 951 395 N0 ON3 68 91 943 350 "it 1694 1033 1863 186
627 O 38873161 9538M0953 1SM M 950 953 1695 1693 1096
629 M3173953953 1015 101 8 SU6 35 1015 1013166 1153 1155I
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631 ... 79 M 317 M94 351 M I & 59 94119Oft960 11i 1SIS 1094 1103
633 317 IN , OW 3S51 148 961 1 64 930 91 952.361 1163 1694 1S5 11,4
625 13 3210 319 111 M 93 952 636 361 36 933 31 1164 1S95 1S6 116
637 819 310 369 an 96 953 1011K, ,o 63 63 1013 1663 1165 1-o 1155-

IIt"
639 811 la 3O1 363 354 3I 364 1640 363 354 955 964 1106 1097 1O6 1167
641 g11 8la "a 964 35S 96 6 48 364 35 965 1107 1695 1168
QEN 7 ELEMENTS ID 643.a FROM 13.1 TO 812,1 TO 813.1 TO 323,1

TO 2651 TO 966.1 TO 9561 TO 966,1
MODIFY 1 ID I FOM 143
ELEMENT 1N IKIICES
657 I 319 3N 63 972 962 109 166
653 972 962 1641 166 111S 1105 1158 1149
6S9 847 33 381 843 390 33 964 331 603S 963 964 991 1133 116 1107 1134
61 84 321 32 349 991 34 6 6623 91 64 96S 992 1134 1107 1108 113S
663 8493 3 M 99a 365 993 664 3 365 93 1135 110 1136
66S 32 33 836 965 966 973 6 96S 966 973 1108 110 1116
667M 8 I065 973 993 66 965 973 3 1108 1116 1136 1
669 30 323 324 831 973 W 974 1 670 973 966 947 974 1116 1109 1110 1117
671 SO 63 831 351 993 973 974 994 672 993 973 974 994 1136 1116 1117 1137
673 831 34 35 83a 974 967 9" 97 674 974 967 96 975 1117 1110 1111 1113
67S 351 831 33I35 994 974 375 995 S 994 74 97S 99 1137 1117 1113 1133
677 83 38 5 U4 843 975 9638 6 366 673 97 963 99 936 1118 1111 1112 II8
673 183 343 833 975 986 97 8 33s SI6 1118 1289 1119

LIN 232 3833 853 995 97S 976"996 1 SO 395 375 976 996 1138 1113 1119 1133
GEN 3 ELEMENTS ID 633.2 FROM 843 1 TO 326.1 TO 327,1 TO 844.1 -

TO 906.1 TO 369.1 TO 976.1 TO 687,1
MODIFY I ID 1 PRO 143
ELEMENT INCIDENCES
639 846 m 363 19? see 972 166S 1040
696 93 978 6OU 164 11331 1115 1149 1183
91 33 343 34434976 M SI 977 6M 976 M33 97977 11191123 1134 1130
693 953833 34 m 975 77 6j 4996 978 977 1139 1113 118
69S 334 344 04% 354 V, U3 M S67; 636 377 36 3N 33 1126 1136 1131 1146
6 84 4 6 35 69, 97 = 99 3 633 997 9 633 36 1143 1131 1133 1141
,99 - , W? ISIS 961 -S 1040 163, , 7 6 3 N9 100 1633 1141 113 113 -

1176
GEN 2 ELEMENTS IS 71. W 3971 TO 363,1 TO 264.1 TO 3,1 -

TO 164,1 TO 16.1 TO 1007.1 O 1041.1
MODIFY 1 10 1 FROM 143
ELEMENT INCIDENCES
7195 3M 365 37 9"61042 106 1013 1043
76 1048 166 1018 1043 118 11S1 1161 1186
GEM 2 ELEMENTS ID 707.3 FROM $63 1 TO 36.1 T0 367.1 TO 664.1 -

OF1-061 TO 100.1 TO 1010.1 fo 167.I
S2 ID 4 FROM 3

MODIFY I ID I FROM 143
GEN 3 £LEENTS tD 719,a FROM 316,1 TO 847.1 TO 348.1 TO 307#1 -

TO 410.1 TO 990.1 TO I11,1 TO 411.1
MODIFY 1 ID 1 FROM 104 TO 143 TO 143 TO 14 TO 104 TO 143 TO 143 TO. 104
ELEMENT INC IDENCES
?7- 309 35 316 413 993 414 ;.786 413 993 414 517 1136 5S
72? 850 951 316 993 994 414 .7 8 4 393 934 414 1136 1137 61

Z~9 31 351 35 35 414 994 395 , O 736 414 994 995 399 518 1137 213 1143
731 310 356 311 41499415S373414393 415 513 114a 513

33 856 8S2 853 3 366 6 100 73493 93 996 6ON 1148 1138 1139 -
1143

r$S? 8 ;3 334 53 1t 936 377 1661 726 166 936 977 1001 1143 1139 11n -
1144

37 I5 834 3X 5 161 m-7 973 I 7331s1 07? 3 1144 1123 1111
739 334 5433597 97 37 £ 746 7 337 07 1180 1146 1131
741 311 35 637 312 415 93o 1O 416 748 415 9 I6 416 19 1143 1143 586
743 31a 357 33 859 416 166 161 1661 744 416 166 10.1 1SM 1143-

1144 1145
74S 359 $SN3 s 1O 1661 r 1663
746 1660 1661 973 163 114S 1144 1121 1146
747 312 US 3 3 416 1668 47 j 743 416 166 467 586 1145 511
749 363 359 NO6 M3 47 I66N 1663 336
7S 467 1668 1663 396 11 1145 1146 5M
GEN 6 ELEMENTS ID 7l, FROM M.1 To 337.1 TO 33.1 To 31.1 -

TO 1033.1 TO 1640.1 TO 1041.1 TO 10I1
MODIFY I ID I FROM 143
ELEMENT INCIDENCES
763 335854 35S 336 W7 97 3 M 791 764 M 997 998 979 1121 1146 1141 1183
765 336 355 36 37 979 M 1033 9 ;36 7 979 8 1633 36 I18 1141 1176 1183
767 337 3" 891 83 93 1033 1634 91
768 936 1033 1034 931 1123 1176 1177 1134
769 338 891 39 339 931 1034 103S 3U
776 931 1034 1035 93O 1124 1177 1173 1125
771 860 83S 336 361 1003 9 7 979 1004
772 103 973 979 104 1146 1181 1122 1147
773 361 636 837 33 1064 973 93 168
774 1004 979 933 10S6 1147 118 1123 1169
775 813 837 833 84 1086 US 981 17
77 1686 936 981 1027 1169 1123 1124 1176
777 84 838 839 335 1O7 91 938 16o3
778 107 981 8 168 1170 1134 1135 1171
779 839 8 893 886 933 1635 136 16o9
730 36 1.35 1.36 1915 I1s 1173 1173 1172
731 M3 339 336 1683 98 1683a 7321633S93316191171 1185 1178
GEN 3 ELEMENTS ID 733.8 FROM 3361 TO U93.1 TO 334.1 To 337.1 I

TO 1623,1 TO 1636.1 To 1037.1 TO 1030.1
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MD33FV I lb 1 FOOK 143
ELEMENT INCIDENCES
79 ISE WO 1 81 396 1093 1004 10S
79 96 1003 104 166 S0 1146 1147 1143
791 O6 3 811 3 371665 1004 1IM 1013
7911 6S 1664 10 1019 1143 1147 1169 1158
GEN 3 ELEMENTS ID 793.3 pO 376.1 TO 63,1 TO 884,. TO 377,1 -

TO 1019 1 TO 1061.1 TO 1637.1 TO 1600.1
MODIFY I ID I FRO 143
ELEMENT INCIDENCES
799 379 I 84 80 101 109 983 1623

o 10t 1619 933 141o3 li6 1173 1136 1166
SI I 17 840 102 1030 983
ON1 1619 1030 983 1172 1173 1136
3W3 30 340 841 31 1613 933 94 1N4
004 1403 63 934 1084 1166 1136 1137 1167

S 8403 WT I 141 633 L3 1031 934
306 93 130 1031 984 1136 1173 1174 117
80? 981 841 3SW 1014 984 1081 3631634 934 108S 1167 1187 1168
909 941 88 339 33 984 1031 1831 12
810 984 1031 103a 102S 117 1174 1176 1163
811 292 862 293 396 105 397 t Ila 396 1OS 397 S6 1148 61
913 a93 3 876 a74 397 10i6 019 37
814 39? 10S 1019 378 61 1140 1163 48
GEN 6 ELEMENTS ID 816 2 FROM 741 TO 361 TO 877.1 TO 275.1 -

TO 378.1 TO 1019.1 T0 1024.1 T6 3, 1
MOE.IFY 1 ID 1 FROM 104 TO 143 TO 143 O 104 TO 104 TO 143 TO 143 TO 104
$
3 11818881141333336*33 END OF GOETRY DEFINITIO4638888888888812d Isu

8 801111m1118333863633088888 SUPPORTS ----- n j::88s8n888e88m0s

STATUS SUPP1 TS I TO 104,63S TO 740 140 TO 113 183 TO 135,M6 TO 117 -
W7 TO 3g.313 TO 381.331 TO W t417 TO 43.43 TO 447.581 TO s. -

836 TO 551,79.,749
S
* 3603 rn- uunr i8..i JOINT KLEMES UNN3903881848888880933 3M0

6
JOINT RLEASES
10 TO 18,3 TO 104,634 TO 643 656 TO 733 FOxCE V
I TO 60 IV 104 FORCE X
S

t ELEMENT PROPERTIES
ELEMENT PROPERTIES
9 TO 44 BV $3.10 TO 4S BV 83 31 TO 446 BY 8363 TO 478 IV 83,64 TO 479 -

BY 33,74 TO 439 DV 83383 TO 4H DV 33.499 TO W83417 TO I3 64164a63 -W3

TO~~~ !6.6966.93,0P4 73s TO 710,731,?M7w? To 74&,74?.N4.3.311
806a,07.304.211oI1l TVk TRIP,

ELEMENT PROPERTIES
I TO 8,11 TO 30.3a TO 61.65 TO 73,75 TO 3W.34 TO 91 94 TO 113 11S TO 14S -

148 TO 156,1S TO 161,167 TO 169.171 TO 174.177.1%.1n TO 143.193.0 +0 -
217.819 TO a33.131 TO 239.14a TO 348.250 TO 5,1 4 TO W 140061.863 TO -
279,231.83 TO 30.3 2 TO 311.315 TO 33.3 5 TO 331 TM IPLSI

ELENMET PROPERTIES
333 TO 340,343 TO 363.364 TO 394.397 TO 406 407 TO 414.416 TO 413 4 TO 446 -
447 TO 477,4D4 TO 483.490 TO 497 53 TO 61.631 TO 44 643 TO 61 1669 TO 6. -

Ga1 To 691.665 TO 734.719.736.7A1 TO 736,741 TO 746,i46 TO M9.785 TO 360.-
W3 TO 0 6.W0I810.o13 TO U6 TYPE 'IPLS'

S0

UNITS INCES POUNDS
* Ill8UU3333033ll#I*S362l00 lCONSTANTS U33038003033333#33030880000069303
S
CONSTANTS
E 31a366. ALL SUT 1475116.8 MNR 54? TO 550.S57 TO S66.57 TO 570 -

577 TO Si6,5r7 TO 590
POI .17 ALL
UNITS FEET
* 9 3.- 90 LOADING 3336003933600303633
LOADING I 'A(INE W4OUS. 'ICE IRZDG.TAINTER GATE LOANM
JOINT LOADS
0 ------ - ACNINE HOUK E -- ---------------
766 I 10OU 910 FOR V -48137.8
9m9 FOR V -96M3.6
765 767 1051 1053 FOR v -84093.75
S

- SERVICE BRIDGE --.----------------------
764 766 1061 100 F0 V -33660.
9
S-------------TAINTE GATE- ------------- -------.. ...
6 I'/ OPEN SIDE
76 FOR X -3700. Y -113t0.
309 FOR X 44500. V 15306 .
9 CLOSED SIDE
109 FOR x 11S7506. Y 103400.
St1 726 FOR V -41 50.
622 FOR V -83000.
* TUNION GIRDER DEAD uEIMT
19M 910 FOR V -55366.
953 FOR V -43300.

----------------- n OF LOADIING I ----------------------------
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LOADING It S$OIL LOADS'

JOINT LOADS
629 root I 161717.5

10 634 FORCE x 3786M0. V -147349.1
31 SM6 FORCE x 31336.5 Y -135711.3

S3 67 FRCEX 1M*.V -9353.0
a5 710 FORCE K 37135.9 V -16M3.9
96 780 FORCE X 149N5.3 V -6415
97 731 FORCE X 1610. V -84135.

105 S81 FORCE X 3RUN9.
114 S20 FORCE K 745800. Y -294499.8
136 558 FORCE K 514705S. V -3711503.8
157 573 FORCE K 345W. V -10731.
177 S93 FORCE X 160519. V -105507.8
1"0 606 FORCE X 74372.3 V -31173.9
235 616 FORCE K 23400.6 V -13150.
201 61? FORCE K 3340. V -4050.
109 41? FORCE X 210336.8
213 436 FORCE K 484380. V -191404.9
140 443 FORCE K 367058.3 V -241477.5
261 469 FORCE K 134977. Y -131135.4
131 439 FORCE X 104334.3 V -63645.1
194 902 FORCE X 48348.0 V -NI53
304 S12 FORCE K 134041.4 V -7397.5
30S S13 FORCE K 2135. Y -2638.5
313 FORCM K 9703.
32a FORCE X 883560. Y -331349.04
344 FORCE X 169411.9 V -111451.1
365 FORCE X 35374. V -56164.3
38S FORCE X 43154.9 Y -31633.3
399 FORCE K 3331.1 Y -39=.8
406 FORCE K 9458.2
743 FORCE Y -a430.
735 FORCE Y -8430.

---------------------- END OFLADNG a-------- ------- ------

LOADING 3 'HYDROSTATIC LOADS'
JOINT LOADS

* U'S WEIR FACE
735 743 FORCE K83615. Y -269.1

*PIER SURFACE OF CATE 1ea OPEN SIDE (Zu30 PLANE
312 gal 81 FORCE 2 7613.7
312 350 330 FORCE 2 1353.4
349 ON0 322 FORCE Z 6396.3
M0 310 IS0 FORCE Z 17397.9

350 391 310 FORCE Z 6663.
314 31* 311 FORCE 2 1349.2
353 83N 335 FORCE Z 533.6
313 351 303 FORCE 2 4032.5fl36 FORCE Z28.9
PHR 21 FORCE 2 134.5
292 293 862 FORCE Z 201S.6
841 SSI 82 FORCE Z 76a.1

5 PIER SURFACE OF GATE CLOSED SIDE (2.39 PLANE
109S 1107 1108 FORCE Z -7618.7
110~S 133S .;136 FORCE 2 -21105.3
Sit S20 1145 FORCE z -38a3.2
F 1 7 S13 1136 FORCE Z -7453.1
SI1S 1137 1136 FORCE Z -1992.4
5IS Si9 1141 FORCE Z -1356.
ILCZO 1121 1144 FORCE 2 -337.6
1110 1121 1140 FORCE Z -1741.2
1171 112S 1173 FORCE Z -9730.S
1116 1172 1173 FORCE Z -7533.3
t1,67 1163 Ila7 FORCE Z -134106.3
501 M4 1143 FORCE Z -355S.0
ELEMEPIT LOADS
6 U/S WEIR FACE
I TO 416 IV 33 SURF FOR FACE 3 1101 112 -9937.S -9937.5 -5406.3 -S406.3
Is TO 425 BY 33 SURF FOR FACE I 1101 Q1 -9401.3 -9436.3 -400. -4500.
31 TO 446 IV 33 SURF FOR FACE 1 JANI 112 -4900. -4500. -3937.S -397.5
51 TO 466 BY 33 SURF FOR FACE 3 VANl V2 -3937.9 -3937.5 -3437.S -3437.5
64 TO 479 By 33 SURF FOR FACE I VAR? 112 -3437. S-3437.5 -3031.3 -3031.3
7S 153 407 490 SURF FOR FACE 3 '.101 VJ -3031.3 -3031.3 -3750. -8790.
7S IS3 407 490 SURF FOR FACE 4 IAR? 112 -8750. -3750. -8900.-255
SIe 516 SURF FOR FACE I UARI 112 -2790. -MO0. -8900. -3790.
0 UE!R SURFACE ON GAT 1/4 OPEN4 SIDE
76 To 70,199 TO 161 SUIRF FOR FACE 4 GLOBAL PV -3500.
79 161 SURF FOR FACE 4 1101 112 -13M . -1350. -116a.3 -1168.3
80 163 SURF FOR FACE 4 VAI 112 -1162.3 -1162.3 -906.2 -900.3
81 164 SURF FOR FACE 4 V'1 112 -904 -900.a -355.7 -359.7
42 165 SURF FOR FACE 4 VAI 12 -359.7 -356.7 -383. -88.
33 166 SURF FOR FACE a UARI 112 -383. -083. -937.3 -937.3
74 IS7 SURF FOR FACE 8 'JAR? U2 -3.-937.3 -1137 .9 -1137.9
62 145 SURF FOR FACE 4 UFR? 112 -1107.9 -1187.9 -1374.3 -1374.3
63 146 SURF FOR FACE 2 1101 U? -1374.3 -1374.3 -1960.7 -1608.7
4S 123 SURF FOR FACE 4 UW? 11? -1560.7 -1960.7 -1949.5 -1949.9
46 129 SURF FOR FACE 4 VA01 V4 -1949.5 -1549.5 -1541.3 -1941.3
47 130 SURF FOR FACE 4 UARI 4 -1541.3 -1541.3 -1363.4 -1363.4
43 131 SURF FOR FACE 4 UARI VT -1363.4 -1363.4 -109.3 -1096.3
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43 1313 SURF FOR FACE 4 Vol Vi -16116.3 -166. -33.3 -3.9
SO 133 AMW FOR FACE 4 VAR! UZ -333. -333. -M331 -5113.1
9 PIER SURACE GATE 1-41 OPEN IKh
641 SURF FOR FACE 6 VAR! VI -37150. -SMAS -133745 -1937.5
541 SURF FOR FACE 6 VARS V -11540. -1337.5 -137.5 -8676.3
54O SURW FOR FACE 6 VARN UZ -1337.15 -137.5 -135. -SMW.
546 SURF FOR FACE 3 VAR! Vi -193?.5 -14110. -1356 -137.5
543 SMW FOR FACE I WAS YZ -13110. -1M5. 3410.6 38191.6
543 SURF FOR FACE 3 JAR! Vi -18111. -31111.6 -36111.6 -13M.
144 SURF FOR FACN 9 WAS Ut 1101.6 -3601.6 -3611.3 -355.3
544 SM FOR FACE 3 VAR!I Yi 3. -35114 -365.3 -36311.6
546 SW FOR FACEX 6 ! M U -365.2 -355.30S. S.
545 SURF FOR FACE 3 UMR U2 -351.31 6. 0- -55.3
6035SI1 SMR FOR FACIE 1 VM! UZ -355.3 0. 0. -355.3
6615 613 SM FOR FACE I WA! V2 -8111.6 -355.3 -56.3 46116
60769 SURF FOR FACE I UM! I Z-In*. -0011.63-110.6 -IM.
605660 661 SMR FOR FACE I UANI UZ -1937.5 -135. -IM0. -1337.5
fit 719 783 SMR FOR FACE I UMI VI -3500 -1937.5 -1327.5 -356.
671 SURF FOR FACE 1 VAR! Vi -63.60S. S. -487.
6759 SURF FOR FACE 1 VAR! Vi -417. 0. 0. -353.3
63I SUR FOR FACIE I VRI Ui -33113.3 *. $- -140.5
73 SURF FOR FACE I UAR VI -135. -43.5 -S63.6 -1163.3
739 SURF FOR FACE I UAR! Ui -990. -467. -a33.3 -565.73j SURF FOR FACE I WARX Ui

SUFFOR FACE 1 VAN! VI- V47 .-873.3
741 SURF FOR FACE I VANS UZ -355.7 -165. -4a1.3 -33.
743 SURF FOR FACE I UAR! VIE -833. -431.3 -373.3 -631.1
74S5 URF FOR FACE 1 VARi vz -691.1 -a73.3 0. -543.3
771 SURF FoR FACE 1 LIARS vZ -543.3 0. 0. -4S7.1
773 SURF FOR FACE 1 VARI Vi -457.1 0. 0. -371.
77S -SURF FOR FACE a vAR! Ut -371. 0. 6. -M7.3
777 %SURF FOR FACE 1 VARI VI -373.3 0. 0. -177.3
749 SURF FOR FACE I VAR! V? -337.3 4311.1 -543.3 -1137.3
739 URff FOR FACE I VAR! VI -1137.3 -143.3 -457.1 -1637.4
.91 SURF FOR FACE I VAR! Vi -1337.4 -467.1 -371. -1151.3
.93 SIRF FOR FACE I VAR! Vi -1151.3 -271. -670.3 -16631.6
79S SURF FOR FACE I VARI VI -1058.6 -M7.3 -177.3 -35.1
.97 SMR FOR FACE I VAR!I VI -9531.1 -177.3 0. -736.3

99 SURF FOR FACE I JAS Ui -780.320. 0. -413.6
303 SURF FOR FACE I WA! Vi -512.60 .*--1516.3
31a3 SURW FOR FACE I WA! VIE -1374.3 -1337.4 -1151.3 -1560.?
81S SURF FOR FACE I VAR!I Y2 -1561.7 -1151.3 -141161. -154.5
f17 SURF FOR FACE I VAR! Vi -11543.5 -165.6 -91531.1, -141.3
313 5UF FOR FACE I VARI VZ -1541.3 -9111.1 -780.3 -1333.4
821 SURF FOR FACE 1 VAR! Vi -1363.4 -736.3 4123.6 -10416.2
923 SURF FOR FACE I VAR!I Vi -16316.3 -113.6 -65.3 -38n.9
S26. SURF FOR FACE I UAR1 Vi -393.3 -M56. *. -533.1
S WEIR SURFACE GATE CLOSED SIK
463 TO 411,491 TO 494 SURF FOR FACE 4 GLODAL PY -3506.
412 49S SURF FOR FACE 4 GLODAL PV 46M3.5
413 496 SURF FOR FACE 4 VAR! Vi -56 461.5 -571.3 -571.0
414 497 SURF FOR FACE 4 VAR! V2 -571.9 -571.9 -66.5 -M63.
41S 498 SURF FOR FACE 8 VAR! YZ -637.5 -637.5 -345.3 -345.3
406 439 SURF FOR FACE a VAR! VZ -345.3 -34S.3 -1343.3 -1343.3
394 477 SURF FOR FACE 4 VAR! Vi -1343.8 -1343.3 -1616.3 -1616.3
395 473 SURF FOR FACE a VAR! Vi -1613.3 -1616.3 -1I=.$ -133.3
377 460 SURF FOR FACE 4 VAR Vi -13311.3 -13113.8 -1970.3 -1370.3
373 461 SURF FOR FACE 4 A! V2 -1973.3 -1370.3 -1168. -111611.5
379 TO 3W2.462 TO 465 SURF FOR FACE 4 GLOIAL PY -86115
II PIER SURFACE GATE CLOSED IKh
S89 SURF FOR FACE 3 VJANS VIE -a756. -1337.S -1337.S -161M.3
29 SLOW FOR FACE 4 VAN! Vi -4674.8 -1337.S -1337.5 -3500.
S30 51W FOR FACE 3 VAR! Vi -1937.5 -1IM. -18". -1337.5
536 SURF FOR FACE 4 VAR!I VI -1937.S -1I5. -1M0. -1937.S
S31 SW FOR FACE 3 VAR! Vi -10. -MI. -3031.6 -IM.
531 SLOW FOR FACE 4 vAR! Ui -135. -031.6 -3031.6 1114.
531 SIRF FOR FACE 3 WA! VIE -8016.6 -35S.3 -2553 -3631.6
532 SURF FOR FACE 4 WA! Vi -3661.6 -355.3 -355.3 -1110.6
533 9SF FOR FACE 3 1R Vi -3515.20S. 6. -355.3
S33 SURF FOR FACE 4 WAI Vi -556.30S. 6. -355.3
614 536 SURF FOR FACE It WARS V -355.3 -355.361. 6.
666 614 SM FOR FACIE a WAX #4 -368.6 -30.6 -354.3 -556.3
600 640 SUR FOR FACE 8 WAS Vi -I35.-_IW . -3on.6 -36.6
610 56 W SUR FOR FACE I WA! Ni -133 -1927.5 -185. -13M.
Sida 7171174 SUR FOR FACE I WA!I V2 -35010. -3500. -1337.5 -1337.5
7W6 SURF FOR FACE It WA! % -. 5S -331.36G. 0.
r"4 736 SM FOR FACE 3 WA! VZ -1131.3 -1132.3 S. 0743 SM FOR FACE a VA!I VI -171.9 -667.5 -3111.3 -381.3
744 SIWI FOR FACE I 'AR! VIE -497.f -6013.1 -11111.3 -361.3
7469SUR FOR FACE I VAR! VZ -43311.1 -63111.1 -155.3 -331.3
764 SM FOR FACE 3 VAR! Vi -155.3 -641.36 0. S
766 SURF FOR FACE 2 VAR! VI -341.3 - 1 .0. 0.
763 SM FOR FACE a vAR! V2 -33.1 -436.3 0. 0.
770 SURF FOR FACE 2 VAR! Vi -4110.8 -61.3 0. 0.
778 SURF FOR FACE I VAR! Vi -699.1 -633.1 -141.9 -155.3
774 SUR FOR FACE 3 VAR vi -693.1 -693. 1 -383.1 -841.9
776 SURF FOR FACE 3 VAR! Vi -6993.1 -693.1 -436.3 -383.1

SSURF FOR FACE 3 VAR! V2 -M3. 1 -699.1 -581.3 -410.8
SiURF FOR FAI~ a "gI U.1 -Sa1.] -9.1 S. S.

734 715 713 SURF FoR FACE a wA! vz -43.1 -633.1 6. II.No~ tUF FOR FACE 2 WAS VZ -94S5.3 -1343.38 -639.1 -199.1
754 URF FOR FACE a 'AR! VZ -1343.3 -1479.4 -699.1 -699.1



.9a TO 791 BY 2 SWR FOR FACE a V9I U.5 -1479.4 -1479.4 -699.1 -699.1
90s0' SURF FOP FACE a VAR I .92 -1479.4 -1473.4 -SOS.3 -199.1

804 SUMF FOP FACE a 9.AI 9.9 -1479.4 -1479.4 -1313.6 -96S.2
206 SURF Fop FACE a 'NI u.9 -969.3 -1m6.6 -699.1 -699.1
910 SURF FOP FACE a UARI 9.9 -1991.6 -1479.4 -699.1 -699.1S14 SURF FOR FACE a VARI 9.9 -1616.3 -1333.3 -1479.4 -1479.4
SIS SURF FOR FACE 3 NAI 9.9 -191. -80611 -1479.4 -1411.4
320 TO IM BY it SURF FORPFAME 3k WI 912 -966 -401 -1479.4 -1475.4

3 94 PIER IMLL PAME
7S3 SURF FOP FACE S WAI 92 0. 0. 6. -6301
310 SUIRF FOR FACE I iMP? 91 -6339.1 0. -700.3 -1479.4

99 SURF FOR FACE 5 UM! 9120. 0. 0. -M3
8"6 SURF FOP FACE S WWI Y! -1471.4 -730.3 -1363.4 -199.5
315 SkIN FOR FACE S VANI 91 -733.330. -583.1 -1363.4
6

LOADING 4 'DEAD LOAD
ELEMENT LOADS
I TO S46.551 TO S5656 TO 66.571 TO 576,681 TO 536.591 TO 3U DOWY FORCE -

GLOBAL BY -150.
S47 TO S53S 5 TO 564.S67 TO S7*.577 TO 533.537 TO 596 300 FOR GLO BY -51.66

---------------------- EDDOF LOADING 4-------------------------------------

,"ACTIVE ELEMENT SS 133 911 304 337 473 170 179 199 211 231 a41 153 26a -
2233331 314 394

STIFFNESS ANALYSIS
LOADING COMNIMATION S 'CONDINE ALL LOAD CASES'
COMBIINE S I I a 1 3 1 4 1
UIMITS KIPS FEET
OUTPUT ORDERED
LIST SUM REACTIONS ALL
LOAD LIST S
LIMITS POUNDS
LIST DISPLACENENTS.STRESSES PRINCIPAL STRESSES ALL
CALCULATE AVERAGE STRESS ALE
F INI SH

llljj I I 1 1 1' 1 1,1 1 1 ' 1 Z o



APPENDIX I: NOTATION
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NOTATION

a,b,h Plate dimensions

A and B Points of recorded displacement

e Relative error in energy

E Modulus of elasticity

H-version Finite element code with accuracy dependent on the size of
elements

K Horizontal factor

L Plate problems with varying span

N Degrees of freedom

P-levels Order of P-version element

P-version Finite element code with accuracy dependent on the assumed order
of elements

q Uniform pressure

t Thickness ratio

U Potential energy for a particular P-level

U0  Potential energy for infinite degrees of freedom

X, Y, Z Coordinate axes

a Singularity parameter (0.5 to 1)

6 Displacement

v Poisson's ratio

y Unit weight

1 Solution from lower P-level

2 Solution from higher P-level
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