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Section 1.0

INTRODUCTION

Ihe ingineering Mechanics Department of NUS Corporation'received
the purchase Order No. 64087-D from Engineefs and Fabricators, Co.
to pcrform the seismic analysis of a Shutdown Heat Exchanger to

be ingtalled at the Southern California Edison Company's

San Ono’re Units No. 2 and No. 3 Plants. vThe above analysis is
included herein and conforms to the requiremeﬁts of the governing

Combusticn Engineering Specification, Reference 1.

1.0-1




Section 2.0

RESULTS AND CONCLUSIONS

This section presents a-summary of the heat ethanger results

as calculated in this report. The results include the effects

of deadweight, seismic, nozzle and'préssure.loading on the
suéports and seismic lugs, support and seismic lug welds,

support and seismic lug bolts, and local shell junctions. The
analysis performed consisted of a worst case loading combination.

vhen applicable, an upper bound for stress value was calculated.

The calculated natural frequency for the Shutdown Heat Exchanger

was found to be:

48.5 Hz
The calculation of this natural frequency'may be found in
Section 8, beginning on Pagé 8.1-1. Flow induced vibrations

are not a problem.

From a review of the summary of stress results, no failure areas

~were observed and, therefore, the heat exchanger meets the

seismic and nozzle load requirements of the Combustion Engineering

Specification, Reference 1.

2.0.1



2-0°2

(s)

- ®
Lo ataon 1yne of Stress Loading Maxinmuam Styoess Value llcwitle Zornc:
- | | ERET
Nozzles N,,Na Primary Nozzle Loads
Local
Vessecl Membrane * 9136 28,000 (1)
Nezzle 7220 26,730
Tubeside Primary Scismic
Membrane + Deadweight 12156 19,250 (2)
Plenum + Nozzle Loads 13043 15,250
Outlet + Pressure 13043 19,250
Inlet '
Shollside Primary {
- Menmbrane
Inlet Plenum 6756 19,250 (2)
Inlet Nozzle 4651 16,500
Outlet Plenum 6729 19,250
Outlet Nozzle 4987 16,500
Shell Primary 6832 19,250  (2)
Membrane
Support/Vessel Primary 5030 28,800 (1)
Seismic Lug/Vessel | Local Membrane 5037 28,800 ’
Support/Vessel Primary + 7856 52,500
Seismic Lug/Vessel | Secondary 38078 52,500
~ Support General Membrane 1439 17,500 (3)
(leneral Membrane 4639 26,250 (4)
Plus Bending
Support Weld Shear In Fillet 2142 21,000 (7)
Weld
. NS
Support Bolts Tension In Bolt 15848 40,000 (6)

_—
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Location

Tve of Stress
e

Loading
—— e

Maximum Stress

®

Alloiuhle HStreas

Value

Value

Seismic Lug

General Membrane
General Membrane
Plus Bending

Seisnic

+ Dcadweight
+ Nozzle Loads
+ Pressure

3363
12546

17,500
26,250

~r
& um
—

Scismic Lug
weld

Shear In Flllét
Weld

6784

71,000

(7)

Seismic Lug
Bolts

AN

Shear In Bolt

13911

15,390

(6)
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 NOTES:
/.1) Primary.Local Membrane Stresses are compéred to 1.65 S, Reference 1.
2 Primary Membrane Stresses are_compared te 1.1 S, Reference 1.
3) General Membrane Stress are compared to 1.0 S, Reference 9.
4) General Membrane plus Bending Stresses are compared to 1.5 S; Reference 9.
5) Primary Memnbrane plus Secondary Stresses are compared to 3 Sm,.Reference 1.
6) Bolt Stresses are compared to Limits of Para., XVII-2460, Reference 9.
7) Weld Stresses are comparéd'td 21000 psi shear, Reference 9, Table NF-3292.1-1.



Section 3.0

’ o ANALYTICAL METHODS

A finite element model of the type CEU heat exchanger was developed

u:;-m.,:‘(:ontrol Data Corporation's STARDYNE computer code, Reference

10. Vhis model included the major load paths, flexibility memberts,

and 4SS of the unit.

The ¢requency analysis was performed using the Householder-QR
optinn of prbgram STARDYNE. For this analysis the units weight

was distributed among nine (9) node points as described 1in

gection 6.3.

The nozzle load analysis, deadweight analysis, and seismic analysis

were performed using the STATIC option of program STARDYNE. The
deadweight and seismic analysis consisted of inputing concentrated
forces at the mass points equal to the-mass times the respective
"g" loadings. The nozzle'loads were applied to be consistent with

the »cismic loading per Reference (1), Paragraph 4.1.3.

The inal total stresses on each component were determined by
absclutely summing the effects of nozzle, seismic and deadweight
loads. NUS Corporation's computer codes PRECOM anéd COMBINE were

uscd in the summing of the stresses.

A 1eval shell analysis of the nozzle to shell junctions and
'. supt'T'is scismic lug to shell junctions was performed using the

3.0'1
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welding Research Council Bulletin, Reference 4, as coded in the

C‘ SANSAR computer code.

Progran abstracts of the NUS Corporation programs PRECOM, COMBINE,

~and SANSAR are presented in their respective appendices.

Srtandard engineering mechanics ofAmatefials formulae will be

used to calculate support and support lug stresses.

®

3.0-2
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-Section 4.0
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Section 6.0

@, MODEL

prescnted herein are the model CALCOMP plots, nodal coordinates,
element connectivity, element flexibilities, and nodal weights

for the mathematical model used in this analysis.

This finite element model was developed with the use of the

Control Data Corporation CDC-6600 STARDYNE computer code,

<

Reference 10.

6.0-1




Section 6.1

@ |
- Plots

Prcscnﬁed herein are CALCOMP plots of the model together with
sketches illustrating the node and element numbering schenes.

Also shown on the sketches are the dynamic "principal" mass

nodes.

- 6.1-1
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Sectioh 6.4

Support and Scismic Lug Details
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Appendix C
SANSAR OUTPUT

This section contains the following:

C.1 SANSAR Abstract_

C.2 Local Nozzle Stress Output

C.3 Local Support Stress Output




Appendix C.1

SANSAR ABSTRACT



SANSAR ABSTRACT

C’ SANSAR is a nulti-purpose computer program, written in Fortran IV,

and used in the evaluation of seismic and nozzle load stresses.
The program has been developed for various horizontal and vertical
heat exchanger designs but can be applied to tanks as well.

SANSAR is divided into two segnents, NOZZLE and SIZMIK.

NOZZLE perfcrms nozzle to shell stress analysis based upon the
combined effects of external mechanical pipe loads, (beam stresses
in the nozzle and Bijlaard stresses in the shell), Johns and
Orange,pressure discontinuities influence, and pressure nembrane

effects.

SIZMIX performs static equivalent seismic analysis of vessel

supports using "rigid" vessel and flexible support models., SIIMIK

accounts for both seismic and external mechanical plpe load effects
on the supports as well as considering internal pressure influence.
In determining vessel stresses in SIZMIK, the methods of Welding

Research Council Bulletin #107 are used.

For both NOZZLE and SIZMIK both principal stresses and stress
intensities are calculated, thus stress comparisons can be made

for Class 1, 2, 3 or MC nuclear equipmcnt.
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Nozzlc Options

This segment of '"SANSAR" is so written as to allow for the calcu-
lation of allowable forgcs and moments as well as the evaluation
of stresses due to specified loadings. Due to the infinite
possible loading combinations, the allowable forces and moments
are found on an 1nd1V1dual nozzle basis hlthout regard to support

geonetrles. The possible options avallabln to the user are:

Option #1

The calculation of maximum allowable nozzle forces and moments,
applied individually. (Since nozzle reactions do not occur as
individual loads in one direction but simultaneously with loads

in all directions, the results of Option #1 should be used for

information only.)

Option #2
The calculation of maximum resultant forces and moments, arbi-

trarily oriented and applied together. (These results are

. presented as résultantvforce over resultant moment ratios and

are based on the worst possible force/moment orientation.) The

results of OptionV#Z should be used for information only.

Option #3
The calculation of stress intensities for specific load cases.

(These specified loads are saved and reacted to the-support

locations to be included in the seismic evaluation.)

C.1-2
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The cffccts of pressure are taken into account in all three opticns.

The cffects of shear stress are taken into account in Options #1

;-T"l;.and #3 bLt are neglectcd in Option #2.

-For Options #1 and #2, the size of the allowable loads is based

on stresses calculated at eight (8) locations in the vessel and
eight (8) Jjocations in the nozzle at the nozzle-to-vessel_junction.

Thc‘Stress intensity limit is 1.5 Sn in all calculations.

SANSAR Stress Output is presented in two subgroups: "Primary

stresses' and "Total Stresses".

"primary Stresses' are primary local stress results whereas "Total

stresses™ are primary plus secondary stress results.

For NOZZLE only analysis, a total of sixteen (16) positions are
reViewed for stress state; eight (8) in the vessel and eight (8)

in the nozzle.

poritions 1 to 8 are located in the vessel and are identified
using Welding Research Council Bulletin No. 107 nomenclature.
Fonitions 1 to 8 are identificd as Ayjpers Bupper’ Cupper’ Dupper’
"\luwer’ Blower: Clower’ Dlower respectl\;’ely..

penitions 9 to 16 are located in the nozzle and although not
l‘\‘\“55511'11)' aligned to the four vessel positions A, B, C, D, the

w:zle locations represent locations at the inside and cutside of

v C.l':’)
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the nozzle -- i.e., a plane passing through.the nozzle centerline
-and cutting through the nozzle thickness would contain position 9.
on the inside and position 11 on the outsidg. The remaining
related positions are 10 and iz, 13 and 15, 14 and 16. Since the
positions at which the resultant stresses due to shear and bending
moments do not necessarily coincide, eight (8) positions around

the.nozzle (four (4) inside and four (4) outside) must be examined.

For both the shell and the nozzle, "Total Stresses' are calculated
first and then to establish primary stresses, common plane stresses

are averaged across the thickness; i.e.,

Aupper * Ajower
2

llg" + llll"
or > where stresses are added on a component basis.

. . 7
For SIZMIK, eight (8) stress positions are reported for each support

and "load case'"*. These eight (8) stress positions are identical
in definition to the first eight stress positions for NOZZLE.

M"Primary" and '"Total" stresses are similarly identified.

*The "load cases" considered in SIZMIX are”

1) Pressure loading
2) Nozzle loading
3) Deadweight loading (special case nozzle loading)

4) Static equivalent seismic "G" loads
. C.1-4




SIZMIK has the capability of combining the above specified load

cases as follows:

1) Absolute summation of load cases 1, 2, 3, 4

2) Absolute summation of load cases 1, 2, and 3 plus SRSS
of load case 4

3) Algebraic summation of load cases 1, 2, 3, 4

4) Algebraic summation of load cases 1, 2, and 3 plus SRSS
' or absolute summation of load case 4 '

Pressure stress effects for rectangular or square support attach-

ments are based on '"thin shell" pressure membrane stress theory.

-~

C.1-5
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LOCAL NOZZLE STRESS OUTPUT
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B.1 COMBINE Abstract
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PROGRAM COMDINE

. i . ABSTRACT

“COMBINE' is designed to take beam element loads from a STARDYNE

model and combine these loads in the following manner:

1) Beam loads due to nozzle or external load cases are
combined in a square root of the sum of the squares

or zbsolutc sum nanner.

2) Beam loads due to earthquake and deadweight are used

directly from tape.

3) The péogram calculates stresses due to the above loads
'separately and adds and subtracts the beam stresses
from cylinder membrane stresses (if the beam is a pipe
or elbow), calculates the maximum stress intensity for

both cases and prints out the absolute maximum.

4) The program also adds the absolute sum or SRSS of the
external loads from 1) with each earthquake and de@d—

weight and then adds in pressure stresses as 'in 3).

The primary use for the program is in meking Section III comparisons

for!faultcd énd upset conditions. A key in the progranm allows the
external and earthquake cases to be multiplied by factors, thus
2llowing, for exanmple, upset conditions to be calculated from faulte
conditionsf The program also has a key which allows the input of
tean properties different from these used in the STARDYNE analysis.

~ =g

CSMBINE is written in FORTRAN 4 for use on the CDC 6600 computer.

rerification prepared by John €. Minichiello,

B.1-1 .
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THEORY

fg’Thc load and stress calculations for "COMBINE" are performed in

the following manncr.

1)

[ 3

Assure for beam N in a STARDYNE model we have external

load cases which produce an axial force at node JB of:

Case 1, P = M

L
Q

Case 2, P

Case 3, P

then, in the external load analysis, the axial force used

at JB of beam N is"

‘ = 2 é: 2
Pepss s/by + 12+ Q

IF the beam has a cross-section of A, then the axial stress

due to PSRSS is

9srss = Psrss/A
Similar treatment is given to the shear lcads V, and V,, the
bending loads M, and M; and the torsional load T with the

following results:

G(SRSS) = P(SRSS)/A
t,(SRSS) = V,(SRSS)/A
1,(SRSS) = V, (SRSS)/A
B, (SRSS) = M, (SRSS) C,/I,

B, (SRSS)

]

M, (SRSS) C, /1.

n

TO(SRSS) T(SRSS) CTORS/J - -

B.1-2



whcrcf S~ _ '-. ' T
A = Cross-scction arca '
c, = Half bcam width in "3" direction
c, = Half beam width in "2t dircction
I, = Moment of inertia abogt "2" axis
I, = Moment of inertia about "3" axis

CTORS = Torsionzal multiplier

J = Torsional constant

1f beam N is a pipe or elbow, the pressure stresses are:

q(AXIAL)p = pR/2t ' J.
o(HOOP) = pR/t ‘ ,
o(RADIAL)p ='-p/2
where:
P = pressure
R = mean radius

. wall thickness

If beam N is a general or rectangular beam, pressure stresses
are zero.
The SRSS stresses are cormbined with pressure thusly:

a) If the beam is a pipe or elbow

B

o (AXIAL)porap = 5p ¢ (0(SRSS) + / B,(SRSS)? + B, (SR3S)

Py
F's

\
J



b)

03

1f the beam i rectangular or general

1. = o (SR + B, (SRSS) + B,(SRSS)
o (AXIA )TOTAL o (SRSS) z( 3( )

The shcar stress on the axial plane in the hoop

direction is found by

IT(AX-HOOP)TOTAL\= 1,(SRSS) + ¥ rz(SRsS)2 + 1,(SRSS)?

and the hoop and radial stress are as shown previously.

The maximunm stress intensity for each total (pressure =

SRSS) is now calculated

= (o(AXIAL) o, + 0(HOOP) /2
+ ¥ (6 (AXIAL) poTaL - o(HGC2) )™ . .
. - * TTTOTAL
4
0, = (0 (AXIAL) roraL * o(HOOP) /2 - ¥
0 =

o (RADIAL
( )p

Max stress intensity = absolute maximun of

((01-0,, 0,-0,, 03-0,)p + SRSS, (01-02, 02-03, Uz‘gl)p-SRSS)

Similar calculations are done if an absolute sum of the

external load effects is desired. Referring to the

- previous discussion of beam N

P o= M| o+ L] + |- ' .
AS. lMp o+ JL] + |-Q] |

B.1-4 .



2)

3)

.
-

The trcatment “or all remaining calcules “ons is identical

with ABS replacing SRSS as a subscript. - :

For loads due to a static or dynanic fDYNRE4) earthquake
analysis, "COMBINE'" rcads tﬁe earthquake loads directly from
cach of fhc eérthquakc files. 1If earthquakes (for example,
verticai plus north-south) are to be.comﬁined in an SRSS or
absolute sunm procedure, this nust be done befbre input to
"COﬂBINE". This is done internally in a DYNRE4 analysis.
For static seismic earthquakes, progrén "PRECOM” does the
required manipulations. The method used in fPRECOM" i;
identic¢al. to that used by "COMBINE'" for external loads.

The file ocutput from “PRECOM" can then be used as input to

"COMBINE™.

Stresses due to the earthquake loads of each earthquake file
input to "COMBINE" are now combined with pressure as in 1)

and the maximum stress intensity calculated.

For beam loads dte.to deadweight and other exterﬂal loads
the sign and direction of which are kﬁown, "COMBINE" reads
directly from the STARDYNE output file which contains the
loads. The stresses due to these loads are then’calculatcd
and combined with pressure as in 1) anéd the maximum stress

intensity calculated.



~

T I e ———

4)

o«

nCOMBINE" now fin~  the sum of the bg:am_loz"‘— “ due to the
SRSS (or absolutc sum) of the external lecads (1) + earth-

quake (2) + déadwcight and signed external loads (3) for

..each earthquake file. Since the SRSS (or absolute sum)

loads and earthquake loads can be;eithef positive or

negative, the sum is made such that the sign of the decad-

weight run load is used; i.ck,’if for beam N at node JA

we have | '
P(SRSS)AXIAL = +10 - ‘ -

P(EARTHQUAKE 1) 4y1ap = +20

P (DEADWEIGHT) yyq,p = =30

then

P (TOTAL) -60

AXIAL ~
Beam load stresses are now calculated for the total as in 1).
‘Thcse stresses aré combined with pressure as in 1) with the
following exceptions. If the axial and.bending stresses due
‘to total beam loads are negétive because of deadweight and
-signed loads,-the absolute value of the sum is added to and
subtracted from %he axial pressure stress to obtain the two.
possible load cases. If the torsional stress is negative
for the same‘réason; it is made positive before addition éo

the transverse shear stress. The maximum intensity is now

calculated as béfore.
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~ 3 J0lE0SAHcLY ceeema0003L5708 0 L37m273290 «013660729 | .013660915. _ ~,000591275 e
22 : 0.000200uCO 0.000095000Q 407712561 0.00V00000y 0.000000000 0.000000u00
PR & Y 173 I 1Y £ R =e010056219  ~,374273290 013600915 .. sU13€60729 | ~,000591075 _ o e
Lo 34 0.023000000 0.03vd000600 ~e4077125061 0,000009000 0.000000000 0.0000006000 !
15 ~a1v19344563 ___.l'l‘."il’«"bd.______nOUOUOUOOO._-,._.~..OlJgUZJbi___._“,,.Ol3902355___.,3'0000590157
36 =e532013247 T 632013246 «000200000 014314755 014313755 ~«000590187
. 37 =.0124Y50085 «0124656d49 . .000000000  =.00l971594 e ~e 001971694 ..Te0000O0S30 . . .
3z 2136279103 -.1949279183 2000000600 -.0036174015 -«003674015 ~+000039925
e e 239 =.001630354 L eGuLlay339 012223621 000441242  L,00046]2326 L« 000058794 e _
k% 40 0.00600u5C0 0.0VJ000000 013176678 0.000000000 0.000000000 0.000000u000 (=
&Y. =. 000147339 . L.091530354 —————=a 0122230621 «000641326_ 2000461242 ____ L00005H794
. 42 0.000000000 0.0U00V0000 ~.014174678 0,000000000 0.0000U0000 0.000000000
“wat e
MOJAL PARTICIPATICHN FACTOR (X]) = 4¢5476600E~01 GEN.WT, TIMES MOUAL PART. FACT. (X]) = 1.0996636E+04
L MOUSL PARTICIPATION FACTUR (x2) = “4.5676580E=0) GEN.wl. TIMES MOUAL PART, FACT. (x2) =  ~l.0996636E¢06 e .
W MuUaL PARTICIPATION FACTUR (X3) = 5.00564925~12 GEN.wl, TIMES MOUAL PART, FACT. (X3) = 1.2051169E-07 L
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e e e e e
. MODE SA

7T RJJE NUMBER

4 o FRESUENCY

e ~NODE x1 X2 x3 Xa xS
1 + 065815528 __.0658169¢8___ __ _.000000000 __ __~,000810123 __ __.000810123
- z e0%3295017 L065255017 -.02%11055y -.000766135 000766735
D 3 L e060295017 L046295017 -.014163943 =, 00UT766735 . LeLDOTL6T3S
4 060295017 <0%vZ95017 .000000000 -. 000766733 000766735
— - L «0%0295ul7 099295017 . .014163943 -,0007667.35 _ .000766735
o 6 «060295917 L0%402495017 025110559 -.00UT806/ 35 -« 000706735
. e 021009045 021009645 _ __«000000000___- _=,0C0A714T73 000671473
H 010613456 .0lual3as6 .000000000 ~.00U%14919 L000514919
e 9 L =e00090/200 - 000407300 =.019965732  =.000352100 = .0003v21900
10 -.020937360 -.0UU%07300 ~.0155291006 ~-.000352100 2000392100
MY =a000907230C . =,0U%907300 . _.000000000 _ __~.0003%2100 __ .0003%2100
. 12 -.0122173017 -, 013217397 00000000V ~.000223675 000223675
14 _eU002lovdd_____ L001477422  __ __,00051253%____=.00000450% _ 000000505 _
15 fU18226H25 .015562020 L04H403683 002330144 -.002500063
2 16 . e0193dala3  ,0l9326143  -,000000000 C L00e2500172 =4002500172
17 013226529 016852030 ~. 048803883 2002330144 ~«002500063
Nmemmeme 1B e 000100 e e 00LaTTN22 _ =.00051263F __ __=~.00G00%509 ___ .000000505
. 21 001677422 000216950 000512639 -.060000305 0000046509
22 «31h33c¢u0 013224329 . JO4BEQ3883 __ _ .002500003 __ - _=.002385144
- 23 a B CERPATRD] 018224529 -.064403883 200500003 «.0023356144
v 24 L00YaTle22 000216940 =,00U512639 ~=,00000050% ~ «000004509
26 1.0005C0900 1.00V200000 -.000000000 L0U0571128 -.000571128
e @7 «239E51%18  ,23weSlals | .000000000 _ -,013400690 013405696
<7 28 00505122 +0US459122 +00000C000 ~.01334802¢7 «013ad80227
239 20036591002 045489122 000000000 =.013380227 ___ __ .Ql3840227___
39 005653122 0094859122 .0000060000 -.0138302¢? «013d480227
: A1 . J0064373253 ..001433270 . «386340890 _  -,013877001  _ .013880039
2 0.000000U30 0.0VUu0I5000 414252374 0.000000000 0.,00U000000
. 33 . 00153270 W 00eNY32SY . J3Be340890.  -,013820039 4013879551
i 34 .2C0200U00C 0.009900000 414252374 0.00000000u 4.000000000
e e 35 =W 2 17283839 =210 728339_. ~e00000000U _____=,0lwldd8v6___ __ 014132896
36 -e657235554 -.637235854 000000000 ~.N14S60888 «014506R28
~’ 7 . =.0120135v3 -, 012013893 . ~. 000000000 LOulvsd674 -.00196A8674
3r .130813161) LA00518161 -.003000000 003667666 ~.003669686
. 39 ~. 090583150 -.0U0202894 01085953y -.060332 04 000392131
rer 0 0.00C000C090 0.u0U0C0900 011706582 0.009000000 0.000000000
Y =a000202394 . =, 0000633100, L01085953Y ______-.0003%2 30 _ . _ J000392164 __ ___
“ 42 0.00C00000u 0.00UC9000C 01706582 0.0600030000 0.000000000
MOUAL PARTICIPATION FACIOR (X}) = bo6613880£-01 GEN.WT. TIMES MUUAL PART, FACT. (Xx]1) =
... MOual PARTICIPATION FACIOR (x2) = 4.4613800E-01 CGENGWI, TIMES MOUAL PART, FACT. (Xx2) =
< MOuAL PARTICIPATION FACTOR (X3) = 3.11730685E~14 GEN«wT. TIMES MUUAL PART, FACT. (X)) =

o e "

e T

APE EIGENVECTOR) _ e e
= 62.276661 ’

“MAXIMUM ROTATION

15 AT

OMAXIMUM TRANSLATION IS AT

__Gpssencasaoc TRANSLATIUNS

Ganuostuton

e e e

36 ¢
26 ¢

NODE
NODE

TGENERALTZED WEISAT 377 T

e

3%
DUF = & VALUE = =,
DUF = 2 VALUE = .

Loafueenaend ROTATIONS (RADIANS) ®¢ovsdesao

__. e 000016502

e »000000000

178,790
145669£-01
10000CE~01

x6
.000000000

«0000C0000

.0000000%0 .

.00C000000
«000000U00
«000000000
090000000

«000000000
.000000000

".000000000 T T

+0000200C0
«000000000
006001332

«000016542

«000000000
=~+000014542
=+0000201332
-.0005001332

+000014542
.000091332
«000090000
+000000000
+0000600000
. +000000000 _

«0000000C0
»000064213
L.000000000

-.000064H218 "

0.009C00000

«000000000
«000000000
«000000000
=.000006732
0.000000000
«009005732

0.000000000

1.0787096E+04

1.07R7096F+046
T.5374197E-10
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R i CMODE. SHAPE . (EIGENVECTORY ___ ____ — e e et e
-~ MUUE NUM3ER S ¢ FREAMUENCY = T4.628537 s GENERALIZED WEIGHT = 22900.282
L e . _UYMAXIMUM ROTATION . IS AT NODE 22 ®OOF = 5 VALUE = +312944FE-03 e i L
SMAXIMUM TRANSLATION 15 AT NODE 36 “DUF = 3 VALUE = «100000E+01
e i e ... B08eOwoevod TRANSLATIUNS | sueeseeedus esaeesecde ROTATIONS (RADIANS) e¢weseseee
' WQ0E X1 A2 £3 K x5 X6 ~
1 —-.a0C0C0VY0D ______ = 000000000 ___ _ ,e82125480_____ .000000000 _ ___~.0000U0000_ __ -.000000000
. 2 000000000 -,000000000 473382619 . 000000000 -.000000000 -.000000000
i 3. .. «DCO000UD0 . =,000000000 _ _ ,473a382619 ,000000000  -.000000000 C=e000000000
o .00000u000D -.000900000 .673882619 ~ .000000000 -.000000000 ~.000000000
. S . «980000000 | ~,0060€26000 . 4733082619 . .000000000  ~,000000000  -.000000000
3 3 200000u50 ~.000000000 J4 13482619 «000000U0 -.000000000 ~.000000000 H
—_ 7 000060000 ____=,0000000C0 ______.467390454 __ __,000000000 __ ~,000000000 _  =.000900000 :
. e L «060C50060 .020C00000 852243694 L0000UNCUY «0000u0000 -.G00000100
e P 0000030030 | =,0080U6300 423475584 .000000000 _  .0000v0000 _ -.000000000 B
lo 009300500 ~.000940000 433475580 .000050000 000000000 -.0000000C0
N b W0GO26U000 . . ~,000000000 . . 433475588 .000000000 . .00ULUDODOD =e0000093060 o
N 12 «00290L000 -.0U%H00000 610707481 .00U000000 000000000 =.000000000 '
14 -..DGOOLUOQU___.,...00u050735____-.00’l77'5081_..__:.01)0021§>95.____?9000000000-. . =e000000000
15 -.00900009¢ 00000708y 209752160 -, 000312944 «000000000 -.000000000
16 . ... -.000000020 . LOUD0OJUI0 . _ 4234627512 - 000000000 _ _ .000OLOOOO _ -.000000000 LY
1?7 -.02000uv000 «. Q20007089 2091752160 LOGU2L2I4 + 000000000 -.000000000
B _ 18 . L =eU0CU000Q0 . | | -,0000350735 | L001775087 __ _ L00u02169% _ ~.000000000 . 4000000000 _ e e
2 21 000030735 002300000 LGOLTTSORT ~.00u0000G0 2000021695 -.00000000C
22 2000037039 L000600000 209752160 L00V000000 ___ _ «00¢312944 ______ =.0000000C0
- 23 ~e020507unsY 000050000 209152164 L0UL000000 «.000312944 =.000900000
- .. 24 L =e 000050735 JO0UVL00000 . L00YT775087  =,00UG00000 _ ~,000021695 «000000000
26 =.000099u00 003000000 c669769993 000000000 «000000000 000000000
ceee e 8T . =e0000063030 . LGOC0N0000 .. 951671972 =.000000000 __  -.000000000 ____ «000000000 _ _
< 24 ~e00000Jud0 000030000 «9674%0830 -.,000000000 ~  =.000000000 «000000000 ‘
e 29 L =a00000U000 . LCV000C000. . .967490830____ _~.000000000 _____~.000000000______ .0000N00000
. 39 -.0006050050 000600000 «967490830 -.008000900 -.000000000 000030000 '
o o3 L =e0090000600 - L0U0000000 . . .Y026%0830 _  =.000000000  ~.000000000 _ .000000000 __ _ N
32 0.00009CUG0 0.00V0090GO «967490830 0.000000000 0.000000000 - 0.000000000
P .33 . -.300000000 . L0UV000000 . «967490330 _ =.0008000000 -.000000000 .0000G0UNO0 L
. 34 0.CGIC5LLOD 0.009004CD0 «9674490830 0.0LC000U0VBO 0.000000000 0.000000000 : : v
PR 1 e 000000000 . =,000000000 . #%98I30Y68I_____ ~,000099000 ______~.000000000 _______ «000000000
36 «000000000 -.000000000 1.000000000 -.00u030000 -.000000000. «000000000
Y37 . .000000u00 . ~.0Jd0000000 .. ... 261448547 . ,000000000 __ .000000000 _ =.0000000080 e
za L =eUH0600U0Y L003000000 261251574 L000000006 .0000U0000 ~.000000000
39 L. «9N0090090 .= 000000000 | | 4433675548  L000000000 .0000UN000 . =,000000000
«0 0.000¢00000 0.00V000000 433475548 0.000C0VU00 0.0000V0000 0.000000000 .-
41 —e 000000000 =.000000000 . e%33675583 000000000 _____ 000000000 _ ___ ~.000000000 _ ) :
i w2 0.0000690006 0.00UUB00DO »433475588 0.000000000 0.000000000 0.0000006000
MUUAL PARTICIPATION FACYOR (X1) =  ~=1.534l/d2E-12 GEN,AT, TIMES MOUAL PART, FACT. (X1) = =3.5133113F-08
_..MOwap PARTICIPATION FACIOR (x2) = 15134 /53E-12 | OGEN.WT, TIMES MUODAL PART, FACT. (x2) =  J.465901)€=~-08__ .
L) s0uag PARTICIPATION FACIOR (X3) = 144833630E+00 GEN.wT, TIMES MOUAL PART, FaCT¥. (Xx3) = 3.3969432E+04 o
o i i o 'ri'";') L -
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- MCOE _SHAPE (E1GENVECTOR) _ Oy T e e e -
MUUE NUMAaER 6 » FREBUENCY = 98.549172 v  GENERALIZED WEIGHT = 25786.370
-'-"_...__.____._4,., I L OMAXTIMUM ROTATIUN IS AT NODE 1S 2DOF = 4 VALUE = =,193413F-03 ) , , o
‘ “MAKIMUM TRANSLATION IS AT NUDE 1 SOUF = 3 vaLufE = «100C00840) T T o Tt T
e .. Beoveanncee TRANSLATIUNS _m___“9000033’9290______‘ __fueudvonso RYTATIONS (RADTANS} paesecosse B =
i 140DE X1 *2 x3 R4 X5 X6 T T T T
1 =2000000050. e.ouboooooo_-_gml.ooooouooou*___r.ooooogooq_.Nm_m-OOOOOOOOO___m.”3000000000
. 2 -.000000000 =.0u¢000000 970186429 -.000000000 «0000U0000 +000000000
S 3 .~ 002009000 =« 006900000  ,97018642% -,000000000 « 000000900 000000000 o .
o -+09C000000 -.009¢00000 970186429 -. 000000000 «0000U0800 «000000000
_ S .. -.000000u00 =e 000000000  .970156429 =,00000000Y .000000000 -%00000000 e
6 =.062900000 =.CUNUOO0UO «97ulasbaey T .0UU0000U0 « 000030000 «090600000 B !
7 =eD05500969 ~_-.oc-'.-oonouoﬁ________.q«czuwx.&_._______:.osuoooouq_,_v_"__.ouoouoooo“”___k,,_'.ooooooccq
- 5 =.0000605G9 0040300600 «8Y260694¢ ~.00UCoduuL +0000v0000 «00000v300
R P N DL R T S .ooeoeoooo_“m_;_.aesx75497'm__~_.00uoouooo,__” _«000000000 . eGo0f00Quoc " e '
10 - 0020000060 S00LGU0050 826175497 2 UUD00CU000 «000000000 »000000200
- Sl Te000Juute0 L Lguuneod00 +820175697 000000000 .Qu00UDDGO —. . +000000060 _ IO, e e
w iz «0U0Q00u00 - GUIUNCDUD «75974205¢ ~.000009000 «0000V00000 «000000000
14 .__:JUOOuuuuoom____.ouuoll35q,“_“_,.001097089_____:.n0001Jkdﬁu__m“:g000000000_-_,_:-000900000 .
. 15 ~.000u0uGuGs0 00200430 129635882 =.000153414 ~.00060006000 =.0C0000000
16 . L =e003¢5uUG0 - 2008006000 . L14500992¢  ~,060000000 ~+000000000 _ =.002000300 S e
17 -.330000C00 =.0099546281 1295353842 2000193411 =-+0000U0C00 ~.000000000 —
_ S8 =005000V000. . | =, 303931350 e eQ0LOYTIBY L CU00L40B . -.0600000600 - _+090000000 . I
~ 21 «000031355 «0UTILCC00 001097080 -. 000008000 «000013408 =.000000000 o
.."_._“_22“__“___“_Joaooc»bdxu_;m_..oosuoooco_w_ 2129635882 -,000000900 . -+ 000193413 -.cn0000000,_
. 23 ~e0009U~331 LOUTE06090 129035882 =.000000000 ~.000193413 +000000000
- 24 . 00003} 356 L 000400000 . +001097080 -,000000000 _  -,000013408 _svoroso000 o [
26 ¢D0050CV00 -, 000000000 =-.2¢91d6275¢2 -.000600000 -.000000C00 =¢000000000
. -y L C5000bLI00 S Te0ULLRONG0 | =.612722858 000006000 ... . 000000000 =.000000000 e e
-5 z9 - 3008006000 =.000036200 - 63107144y 0U000BO0Y 000050000 =.002000000
29 ~=e000909U0) . _ _;y.OOuoooouom___»f.oJLOle«42"_~_,_1000000000”___“”_1000000000_ < e000000000
. 39 s 003500utO 008005090 -e631078449 LOUIDGOUYY +000000000 -.000000000
L 3 L «J56900060G =.00UU0000Y “.531U78442 . . 00U0000UY . «0UU000000 . =e000000000 B . e
32 0.0¢0005000 0.000900000 =.63107846Y 0.02UDC00GO 0.000000000 0.000000000
. 33 ~.000000609 -.00C000C00 -.€31078649 «00UGLLYNG ~«0000U0000 =.000000000 o
" 34 0.200000690 0.000000060 “.631078449 0.000003000 0.000000000 0.000000000
_k_N*_wss__._n_ﬂ*:_ooouoaooo___m-_.oouoouooo."m_wr.649374040um__m,Ouuoooooo_ﬂm__h.ouooooooo_w__mf-000000000“___.
) 35 ~e0002000C509 L0UNU00s00 . 668460320 « 005000000 000000000 ~.0000090CH
< L. 37 L =e00DUGE009 WOULOURAGY «<38274790 ~,000000000 L =+0000U0000 s000090000 L RS
33 «0CHICUU00 = 00000600 11225011y -.060000000 -a000000000 =.00C000000
. L3y _=. 00000060 =, 000000010 _«B26175497 L0U0C00000 . «0060u0N00 . «000000000 . . i
' 40 C.0690C0vG0 0.09000000) 8251715497 0.0U30000uD 0.000000000 0,000000900 s
S =.00000%000. .0uqoooooa.m__m,525175491ﬂmnm_.ouocooooq_w_”N,oooouoooom““m «000000000 _ .
. 42 0.000009000 0.00VU0000LY «82a175497 0.00V000000U 0.000000000 0.000000000
MQuaL PARTICIPATION FACIUP (X]) = 2.3030032E-13 CEN.wT, TIMES MOUAL PART, FACT. (X1} = 5.9357639E-09 T T
~ MUUAL PARTICIPATION FACTUR (X2) = =3i39552/7E~13 . GEN.wWI, TIMES MOUAL PART, FACT. (£2) ® _"B.75534334E~09 e
MUUAL PARTICIPATION FACTOR (X3) =  4,6639005E-01 GEN.WT, TIMES MUUAL PART, FACT. (X3} = 1.2029570E 04 “
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Appendix A.3
| ' “STATIC" OUTPUT




THE 5 1N INPYT LOAD CASE NU. 1 TITLEC  'UEAUWEIGWT LOAU CASE

NJUAL POINT APPLIED FUXCES FUR LOAU CASE wu. 1

NOCE A1 x2 x3 X4 x5 X6

) =0. =0 =5.131000€+03_=0, =0, =0

7 -0, -0 ~6.1U3000E+03 ~0. ~0. -0.
SoB =0e L L L =0e L =3.H22000E+03 ~0. _ =0 . . . ... _ =0

12 -9, -0, ~9.792000€+03 ~0. S -0, -0.
N e MO0 =0 =1e225200E404 =06 _____ . =0e .. _ o =0e ... . e S . -
D 25 -0. -Ge ~1.059300E¢04 =0, -0, -0. . : o

21 = =il =7.246000E403 =0, o =0.__ .

R 35 -9, <0 ~4,007000E+03 =9, “0e ‘ -0,
e 35 mOe =G _=2.0020005+03 =0, _ =0 — “Oel ... o

J... NUYAL POINT_APPLIEQ LUADS ANU/UR ULSPLACEMENTS FINAL SUMMARY  FOR_LOAD CASE NO. __ 1 -

e e NODE KM I L X | X4, X5 )

-~
)
s

—ConulEe IF A FINAL SUMMAKY_IF_aPSL 180 _NODAL_LDADS _ANU._GENERATED_LOAWS IS _OESIRED AV_THIS POINT,
COCE & '} IN COLUMN 20 OF TaE STATIC CAKD.

)
S

FORCE AND MOAENT SUMMATION

e+ e . . _ABOUT AKES PARALLEL TO SYSTEM AXES — e ———— e
o) WITH CRIGIN AT PUINT (0+040) : e
SUMMATION INCLUDES LuaDS _APPLIED _TO_RESTRAINEU_DOF.

I | e e e e e R _ RS
Fx2
e FX3 =e609990000005005 . - N

T
o — e e e —
S e e -
e e i ] E  ——
) —_— e e A. 3~

N



REPY S0 S UU SO SRR LR VST DR TN T (e PP P pRE

PR SR

PYACAN WY WY

RFTUORT RN

2 el 0 Wi 05 e L Aol b, bl At e L

s

(O T

o S SR e e . e ) ) e
') CEAGREIGNT LL)'AU"CAS'E T 5 - T ) - i
wEAar __ELEMENT L 0ADS __ FOR _OUTPUT VECTOR 1
AXTAL SHEAR SHEAW TONSION BENDING HENDING
O _wEaM L0A0-LOCATION. _.. P . Ne.__ . N3 __ LLMT B T B S .
MU JNONE=-PERCENT, -
S 1T aa T 0. T SII31008403  <1.289316-13  1.89514E~11  2.44505E<13  G.54045E-09 TC5.38904E512 T PIPES T o
1 4 g 300.2. =0 MDUESDI 1. R8YI1E=13 -1,89914E=1) _~2.44506F-13 -6,07562€-09 _ 1.74A73E-12
&) €3 LA 0.0 L L TAST72E-11  -2,89821E-11.. =6,27414E=13  -6,45581€-13 _=1.113726~1)  B.5109R6E-10_ PIPEG_ _ .
e 2 U4 109.9 ~1.76572E=11  2.59021F=11  6,274]14E=13  4.,45531E=13  1.6B216E-11 =1.6]1399E-09
S TSy a 0.0 T.e8575EC13 <4 S041TE-09 ~1.50149E-12 " 3.784266-11 7 1.49954E210 T 28.9991 1E~0R" BEAYG T T
6 ¥ 102.0 =Tl A%6T9E-08  6.504) 7609 1,5Q149€=-12 _ =3.78424€=11 _~1.14384E=10_ =3,72744E=08
QO _  _e_ 4. ga__ .0 . 1.338206+10 _v)l,03749E-09  =3,34743E=12  ~1.838635c~1] =7,43163E-12  7.201695-08 WEA4G e
4 S 43 102.0 ~1.220808~10 1,68749E<09  3,34/e3E=12  1.88465c=]1 B.67320F-11 =1.01600£-07
O 5 Ty Uy 0.8 TS aasueEs1l T 2L 77200811 I IS309ES13 T T b4 0608213 -6.60378E-12° 2.50R33€-1Y PIREG T T TTTITTITN
> 6_Jd3 . 109.0 234225238210 _=2,71¢03F=11__ 1,153095-12 «3.544406=-12 __1.706126-11_ 1,949177€=}10
o b & JA _ 0.0 ___  5.13100E+03 2-3.38327€~11 _ =1,35543E=10 _ 9.92492E-11  ~2.084972E-08 _=1.44584E-09 PIPEG. I
o 7 J8 100.0 54131006403 =3.38327€-11}) 1.3554JE-10 -9.9249¢E-11  3,15131€-08 2.19862E~09
CD“""'"'T”’““%’J#”" 9.0 1.12390540% =2 91581E=11 =1 177086510 6.50710E-11  ~2.41580F-08  6.53934E-09 PIPEG - -
1’ g3 110.0 =iel237UE0 00 2.9)12816=11_ 1.17768E-10 -6.50710c=11__ 2.52909E-08 __=0.819R4E-09_
2 s 8o 200 1.50510E4C%  =1.270556-11  -1.05366£-10 _ 6.390642t~1]1 =3.44169E-08 =3.92603E-09 PIPEG R
C] 11 J3  103.0 =1.50510E+0%  1,870556~11 1.05306E~10 -6.35042E-11 3.58921€~08  3,664]15E~00
& YT 10 ua T T 000 T 8. 13308ES 15 T Sl 9005k 106019446212 T 3. 20748E-10 =4, 3016RF<11 " 2.60274E-09 TPIPEG” - T
) 9 _J1__100,0 0.73308£=13__ 4.90085E=10 =-6,61944E=12 _ =3,2074nE=10_ -7,18713E=12_ =5,71302E-09
O 1y 10 JA 9.0 __ 2.29694E-10 L 4e85C9BE-09 _ 3.,26978E~11_2.57165t-08 _=3,04/306-10 _ -3.08019E~08 HEAMG o
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N T *00 WEAM SECTION PROPERTY TABLE @¢e i -
o TwproPl= AT STTTTTTRY 13 TUsF2 T T T TsEs T T i )
T BPROP2a | W2 HY . . CTORS . _SSFe. . ... ._SSF3 DIST WGHT o &
HPROV 33 co T RADIUS FLEX FLAG LIV DENS DIST WGHT
o . AbPa4a . XOFFA YOFFA __ _  IOFFA ____ _ _ XUFF@3 YOFF% - 20FFR L
o RFROPS= T SYA SZA svd 5Za SYC S2¢ g
— NUMSER e e e i e e+ e e e o
1 PEETS 5.0000C0E+02 -4.000U00E+0S 2.,000000E+05 2.000000E+05 1.,000000E+00 1.000000E+00 _
o 7 BoLOPl 3,429000E01. . 7.320000E+00 _ 1,175000E+03  8.070000E+02  3.380000E-01 _ 6.620000€-0} ¢
8 BPRUP] 9.000000E+00 1.668000E+00 1.080000E+02 4.,220000E~01 0. 8.330000€-01}
TR 1 gonCR2 | .. 1.0000C95+00 . 3.000000E+90 . 1.000000E+Q0 .. 1.0000GO0E+00 . 1.000000E+00 ~0. e S JE
7 pPHCP2 9.9250C3E+00 7.50000UE«00 8.,750000E-01 1.000000E00 1.000000E+00 -0, o
8 8PE0P2 6.006300E+00._.3.7506000C~0). _. . 7,500009E-01___ 1.C00000E+00___ 1.000000E00 0. _ ____ . __
- 2 gP%LP3 4.675000€+01 1.250900E¢00 =0, -0. -0, -0.
P23 .greoPd | 1.2750005+3) . 2.300000E~0) =0, . _ =0. L=0e . =0. . el
4 BPRCPI 4,559000UZe0}  S.0C000UE-C} =0. ~0. =0. -0,
e 9 EPROPI  5,600000E+01  6.250000€E-01. =0, _ -0, =0. . ~0. B P
6 8PROP3 1.600000E<01) 5.000000E-01 <~0. 0. 0. ~0. o
— 9 _.BPRUP3. _____ 4.500000L£01_ . 1.000000E00 =04 ... =06 _*0e. . =De_ __.__._
Y Y
S .
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®00 GEAM CONNECTIVITY TAGLE ove

NO  JA  J8  JC MATL wPRP T RIN W2/ H37 7T TTTLENGTH T ARER T T

I e NO . NO  CODE ov . T e
PIPEG 1 __ 1 & 20 3 2 000000 4.675E401 1.250E400 2.825E+01 1,787€+02 9.255€+04
P1reG 2 3 2 38 2 3 600000 1,275€+01 3,300£~019,060£+00 1.28BE+0] 4.969E402
BavG 33 438 ) 1_«ooouoo”1.0905‘09“1,0005:00‘2.3pqeoog_§.ooozoo<_g,ooosoes
ThCAMG 4 4 s 3s 3 1000000 1.000E+00 1.000E+00 2,369E¢01 5,000E+02 %.000E+05
PlPEG . 8 5 6 3o 2 J 000000 1.,275E+01 3,300£-0)1 9.060E+00 1,288E+0]1 4.969E+p2
PIrLG 6 4 T 20 3 2 000000 4,675€+01 1,250E400 2,225€+01 1,787E+02 9.253E+04
Piees 7 I8 20 1 4 000000 4,500E+0]1 5.0006-01 9.620£400 6.990F 01 3.461E+04
PIres 4 8 11 <0 1 5 000000 5.500E+01 6.2506-01 1,400E+01 1.0B7E+02 B.336E+04
PieiG 9 109 35 1. ©..000000C 1.500£+01 5,000£-01 7.221E+00 2.435E+01 le464E403
2EA4G 19 10 11 4s 1 1000000 1.C00E*00 1.000E+00 2.8196401 5.000E+02 %4000E+05
Plecs 11 1Y 12 20 k5 000000 5.600E40) 6.2950E~01 1.400E¢01 1,0B7E+02 B8.336F04
Plrds 12 12 T3 T 2o 1 4 000000 4.500E+01 S,000E-01 &,650E+01 6.990E+0) 3.46]1E+04
SBEAAG 13 13 14 36 1 1 0000600 1.000E+00 1.0005400 S.060E00 5.000E¢02 4.000E+05
=EA46 §4 0 1S e 36 1 7 000000 9.925E%00 7.50UE+00 9.530E+00 3.429E+0)1 T.320E+00
—BEES AS__ 1S _ 1536} __ 1 000000 1.000E00 1.000E+00 2,250E401 5.000E+02 4.000E+05
€445 16 16 17 36 1 1 000000 1,000E+00 1.000E<00 2,250E+0) S.000E+02 4.000E+05
SE445 17,17 18 36 ) 1 000000 9.925E+00 7.5005400 9.500E 00 3.429E401 1.320E+00
BEA®G 18 19 18 16 1 1 000069 1.000E¢00 1.00UE+00 S.000E+00 5.006E+02 .000E +03
- 3LAA6 1920 21 95 1 1 0CGU0U 1,0006+00 1.0006+00 5.060F 00 5.000E¢02 4.000E+25
35A45 20 22 21 36 1 7 0L0000 9,925£+400 7.,500E+00 9,5005+00  3,429E+01 7.320E+00
__:t%46___21”~_23___l6N__46___mL___JM.000000,1.0006‘00”J.OOOEOOQ_Z.RSOE‘Ol 5.000E+02 4.000E+05
dras6 22 16 23 36 1 1006000 1.000E+00 1.000E+00 2.2506501 S.000E+u2 4.000F+35
sEA46 23 23 24 _ 36 1.7 000000 9.925€¢00 7.500E+00 9.500E+00 3.429E+01 7.320E+00
3Ea46 24 25 26 36 1 1 000000 1.000E+00 1.000E+00 S.060E+00 5.000E+02 %.000E+05
PIPEG . 25 33 _ 2620 1. 4 0000G0 4,500E401 S.000E-01 6.BIYE+0Ll 6.990£+01 3.4K]EsC4
°1rd6 25 26 21 20 1 4 00090V 4.,500E401 5S.000E~01 7,406E+01 6.99GE+0]1 3.451E+06
—.Bleia 27 27 30 __2G__ A 5000000 5.,600E+0f_ 6.250E-01 1.400E+01 1.087E+02 8.336E+04
PlrcG 28 29 23 16 1 6 000000 1,600E+0)1 S.000E~01 7.821E+00 2.635E+01 1.464E+03
2£445 29 29 30 36 1.1 000000 1.0005+99 1.000E400 2.619E+01 5.000£+02 4.000E05
€446 30 30 31 36 1 1000000 1.000E+00 1.0005+00 2.769E+ul $,000E+02 4.000E+35
BE«4G 31 . 31 32 56 1 . 6 000000 6.00UE+0D 3,750E-01 4.310E¢00 Y.000E*00 1.633€+00
#Ea46 32 306 33 36 1 1000000 1,000€400 L.000E+00 2,769E+08 5,000F+02 4.000F+05
— 3585 33 333436 ___1.___d._000000 6.000E+00 34730601 4.910E400 9,000E+00 1.68AE+00
e 36 30 35 2¢ 1 5 000000 5.600E+01 6.2506-01 1.400E+0) 1.087E+02 B.336E+04
Pires 35 35 36 29 L. 4 €00000 4,500E+01 5,000E-01 2,8136401 6,990£+01 3.461E+04
PlrdG 26 37 16 20 1 9 008000 4,600E°01 1.000E+00 1,602E+0)1 1.414E+02 T.160E+06
PIr25 37 016 38 200 1. 9 000000 4.600Eeul 1.000E400 1.116E01 1414902 7.160E+06
8445 38 11 39 36 1 1000000 1.000E+00 1.000E400 2,769E+01 S.000E+02 &.000E+05
BEadG__ 3939 60.._35.. 1. ._8. 000000 6.000€+00 J.750E-01 6,3106+00.9.000E+00 1.683E+00
BEWMG 40 1)1 41 16 1 1000000 1.00UE+00 1.000E+00 2,769E+01 S.000E+02 %«000E+05
3E~46 41 4] 42 36 1.8 000000 6.000E+00 3.750E-01 4.310E+00 Y.000E500 1.638E+00

12 13 SF2TT SFYTT T
,-
4,62TE+04 4,627E+06 .511 «S11
2.485E402 2,685€4027 7,511 T U ,51177 7 T -
2.000E+05 2.000€+05 _.1.000 __1l.000 _
2.000E+05 2,000E%0% ~ 1,000 1,000 T
2,6485€402 2,6445€+02 .511 511 g
“.627E+06 4,6276006 7,511 L5117 T
1.7305+04 1,.730E404 499 L499
4.168E¢04 &, V64E404 2593 +99 )
T.319€+02 7,31954+02 .S15 .515
2.000E405 2.300€05 1L 000 T Y.00p T
4.168E+06 4,168Ke04 L4909 <699
1.730E+04 1.730E4+04 <499 499 - )
2.000£405 2.000£°05 1.0900 1.000
1.176£403 8.0706902 ° 338 7 562 T
2.000E+05 2.000€05 _ 1.000 __ 1.000
2.000E+05 2.000E+05 " 1.000 1.000
1.176E+03 B.070F+02 <333 852 :
2.000E+05 2.000E+05  1.000  1.000
2.000E+05 2,000E+05. _ 1,000 1.000 e
1,176E£+03 8,070E+02 .338 YY) 03
2.000E+05 2.000E+05 _ 1,000 _l.o00__
2.000E405 2.000F+05 1,000 1,000
1.176E403 A,070E+02 .338 552 .
€.000E+05 2.000E+05 1,000 1,000
1.7308+04 1.739€%04 = ,499 o499
14730E+04 1,730F+04 2499 <499
4.169E406 4,168EeN4 L6499 W39
7.319E+02 7.319E+02 «S15 .515
2,000E+05 2.000E+05 1,000 1.000 ) ~
2.000E+05 2,000E£+05 1,000 1,000
1.080E+02 4.220E-01 0,000 .A3Y .
2.000£E+05 2.000E+05  1.000 1,000 %
1,080£+402 4,220€E~01 _ 0,000 .333
44168004 4,)168E404 499 699
1.730E06 1,730E+04 e 0499 639 R
3.5805+04 3.580F+04 507 507
3.580E+04 3,580F+04 507 L6307 _ )
2.000E405 2,000E+05 1.000 1.000 e
1.080E+02 4,2206-01.__0.000 £833
2.000£+05 2.0006+05 1,000 1.000
1.080€+02 4.220E~01 _0.000 833
T T
. _ e —— i
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m BEAM DATA TABLE 2 :
e e e e+ e e e e ELBOW  FLEXIBILITY .  ELBOw. . 3EAM X2-DIR,COSINES . __ . __
. 80 wWEIGHT CTURS . - sSF2 T ssF3 RADIUS FACTOR ANGLE x1 X2 x3 )
PIreG 1 0. 2.337E¢01 1,999E+00 1.999E+00 O, 0. 0. 1.000E+00 O, 0.
PireG. _2.... 0. . ... 6,3TSE«00 . 1,999E«00 1.,999€+00 0., . O0e . _ 0. 0o . .. .. 0. _ _ _=l.000Ee00 __ . __ . _
HEAMSG 3 2. 1.0005+00 1.000E+00 1.000E«00 O. 0. 0. 0. 0. ~1,0C0E+00 -
48445 f_.._0 1.000E500 _ 1,00CE*00 __1.000E00. 00 ___ Qe _.__.__ _ 04 .__ Do 0. ___ _=1.,000€+00
PP s 0. 6.,379E+00 1.999£+00 1.999E+00 0. 0. 0. 0. 0. =1.000E+00
Thopires 5 Qoo = . 2.33TE+0) 1.999E*00 1.999E400 0. . 0e . O0s . 1.000Ee00 O, . -0« __ ___ ___ . %=
PIrEG 7 0. 2.250E%01 2.00UE+00 2.000E+00 0. 0. - 0a 1.000E+00 0. 0.
... .PIlris 8 Oe_oo. . 24409E+01  Z2.000E¢00  2.000E400 0. . _ .. 0e  _ . .. .. 0e __ _._ ... 1.000Ee00 0. _ _ . O. e
STPIPEG 9 0. 4.000FE¢00 1.999F+00 1.999£+400 0. 0. 0. 0. 0. =1.000E+00 -
_MELn e 0._ 1 OCUEC00  1,00CE*UN_ },00UEe00 _0._ Oy __.___ .. O0¢ - ____ 04 .. _04_______ =1,000Ee00
L ®irns 11 0. 2.500E«01 2.000F+00 2.000£+00 0. 0. 0. 1.000E+00 0. 0. . _
oL PIedS 12 L Qe_....  2.250E+01 2.000£400 2.0000400 Oe . Qe _ _ _ . 0. __ . 1.0U0E-00 C. " 0. _ T
Bz AmG 13 0. 1.0COE«00 1.000£400 1.,000E400 0o - 0. 0. 0 «1.000E+00 0.
_BEAYS 14 . Qe ... B8,750F=01 1.0005+00 1,000E¢00 0. _____ Oe __ __  __ Oa _ __ . 0e } 0. .. ..™~1.000Ee00
HI A6 15 0. 1.00GE+90 1.,00UVE*U0 1.000£400 O. 0. 0. 0. 0. =1.000E+00 U
TSR Y, S U S DU - 1.C00E«0D .. 1,000E+00 _1,000€+00 _0, Qe __ O —0e o 0e . __7Tl.000€s00 _
HE 4G 17 U. #.759€~01 1.000E€+00 1.000£+00 O 0. 0. 0. 0. “1.000E+00 .
y; 18 . Os ... 14C0uE*00 1.00UE*00 Y1.000E+00 Ue__ __ . Qe .. ... . 0e __ .. O« 1.000E-00 O. e L
19 c. 1.000E+00 1.000E+00 1.00CEC0 O Ue 0. ~1.000E¢00 0. 0.
. 20 . 0. _. . 2.75CE-01 1.00UE.00  1.000£e00 O. Qe 0e ___0e ___ 0e _ . _=l.,000Ee00 _
2 21 0. 1.0060E«00 1.00VUE~00 1,0005+00 O. 0. 0. 0. 0. =1.000E+00 : i
- 5...22. Ca_ - 1.C0UE«00 .. 14000E*00 _1,000E+00 _0. Oe .. 0, O¢ oo . Os . _____=1.000E+00_
23 0. 8.750E-u1 1.000E*00 1.0C0E«00 O 0, . 0. Geo 0. =1.000E+00
24 . 0. _.. . . 1.000E+09 Y.000E*00  1.000E+00 9. _ 0s __ . 0Oe . 1.000E¢00 0. _____ 0. e
25 e. 2.250E+01 £.000E¢00 2.000E¢00 0. 0. 0. 1.000E+00 0. 0.
) 25 . Q0e _ . . ... 2.250E%01 2.000£%00 2.000E£400 0. ___.._._ O0e __._.. .. .. 0e ... ... 1.0005400 0. _______ O. I S
o 27 0. 2.80UE*yl 2.000E*00 2.000E+00 0. 0. 0. 1.000E«00 0. 0. e
—2ires 23 Ja B.000E+00 _1e995E*G0_:.1a999E¢00 ... 0 O 0. . Qe e Oe o ~1.000Es00.
. 853G 29 o, 1.000E+00 1,090E+00 1.000E+00 O, 0. 0. 0. R ~1.000£E+00
. 38446 30 0. 1.000E€00 1 0OUESDO 1.00DE*00 _Oe . Qe__ . . Oe_ _ ... _0s . .. Oe_ . =l.000EeQ0 ____ .
AEAAG 31 0. 7,590E~ul  1.000E«00 1.000£+00 0. 0. 0. 0. 0. ) ~1,000E+00
L HEAT6 32 .. 0e .. _.__. 1,000E+00 1.00UE*00 _1,000Ee¢00 U.  ___ . . . 0e ... . 0a . 0. ) 0. .. . =1.000Ee00 __  _ . N
 brAMG 33 0. 7.500C-01 1.000E«00 1.000E+00 0. 0 0. 0. 9. =1.000E+00 ¢
_.Plxcn 34 0 2.800E%01.._2.000E+00_.2.000E+60._04 0, 0. 1.000E400 __0. 0.
L PIriG a5 0. - 2.2S0E¢01 2.000E¢00 2.000£+00 G. 0. 0. 1.000E«00 0. 0.
NOPIFEG 24 0. .. L. . 2.300E¢01 1,9996400 1.999E+00 0. . 0« . 0e . 1.000Ee00 0. .__._ . O, e Y
PIreG 37 0. 2.30CE0]  1.99%E+00 1.999E+00 0. 0. 0. 1.060£.00 0. 0. .
Lo 2EA4G 38 0 Oel. . VJQ0GE«00 1.000E+00 1L.000E+00 0. . 0. . 0. =1.335E-02 0- e =9.999%E-0Y
L BEads 39 0. 7.500E-01 1.U00E*V0 1.000E+00 0. 0. . 0. 0. =1.G00E+00 .
nEaG 40 Qe —-1,000E+00 _.1.00UE*00..__1.000E+00 .0, Y | 2 : .0, . Qe -l 336‘.&2 -9,999€-01
_ o BEaMG 4] 0. 7.500E-01 1.000E«V0 1,000E+G0 O, 0. 0. 0. 0. =1.000E+00
W .
e e %RNOTICE R . e e e e e e e T
VR VEFAULT LOCATIONS FurR STRESS POINTS 8 ANL C - @ N
@ ___"AYE_AEEN. CHAANGED _FROM THOSE Ui PAGE.Bl=120_ TO. ___ . _.*___ —_ e e e I i
) ° (m2/290) FOR B AND (0.srH3/2) FOR C, FOR PIPES, e
RTINS o 1o B 1S USED INSTEAD OF A2 AND 3. . . L S N )

99\'i”lQ0000909O“CQDQDQD“OQ“GQQ“QD“9900900““““’099“9!&“9“‘0“




-~ BEAM OATA TAWBLE 3 T ) -
BEAM _C/e. OFFSETS FROM NODES (GLOBALY . _ . . _USER SPECIFIED STRESS LOCATIONS (ELEMENT)
HEAM -- GFFSET AT A ENUD == -« OFFSET AT 8 END == - POINT A == =< POINT @ ~-- -~ POINT T ==
e NO LKL X2 S R S S - R - R X3 . X2 X3 . X2, X3 _ o
ePIPEG 10604 Oe... . Qe _ O . Oe___.___ 0O 0o o _2.337€e01 0. 0. 2.364E401 _ -
o PIreG 2 0. 0. 0, 0. 0. 0. 0. 0. 6.375E400 0. 0. 6.335+00 73
—HERAG i W PO |/ | PO Oe 0. O O, 0. ..5.000E=-01_0., (S 5.00£-01
- STALG 4 0. 0. Qe . 0. O. 0o Oe 0. 5.0005~01 0. Oe 5.00£-01
T Ples 5 0.... 0o ... 0. .. B T o De o 0e 0. . 6.315E400 0. 0o 6.3BES0O
[ XY 4 0. 0. 0. [ 0. 0. [ 8 [1 28 2.337E+01 0. 0. 2434501
. Pires 7 0. - Ou.. ... .. Qe 0 _ ... 0s ... .. ...0, 06 0.. 2.250F«01 0, 06 . 242550
Q2ires 8 0. 0. 0. 0. . 0. 0. O 0. 2.800€+01 0. 0. 2.,80+01 '
2i-gs 9. _0a Q. 0 0. 0. Ve 0. 0. 8,000E+00 0, 0. 9.00E+00 I
_ BZa¥G 10 0. v, 0. 0. 0. 0. 0. 0. S.Uu0E-01 0. 0. S.008-01" ;
PlreG M B o Oe o 0e. o Oe . Oe_.____ 0e 0 0. 2.800E+01 0. 0. _ - 2.80Ee0l .7
Pirée 12 V. 0. 0. 0. 0. 0. 0. 2.253€+91 0. 0. 2.255+01 '

coEate 13 0. 0 Qe 0e  0e o O0e o 0e 0. 5.005E-91 0. 0. S.00c-01
'3 0. de 0. 0. 0. O 0, 4.903E+00 0. 0. 3.755+00 o
O, Ca_. Qe _ 0. P P | P 0. 5.0006-91 0.____ 0e _ S5.00E-01
c. 0. 0. 0. 0. Ue 0. 5.000£-01 0. O S.CoE-01
I R | P 06 0 . 0 ... 0. 0. L 4.903E+00 0. . 0s .. 3.TSEen0 T F
U 0o Qe 0o . Qe [/ Qe 5.000E-01 0. [1 Y S.00E-01
e 0 O 06 Oe o _Oe. . _ O e O 5.000E-0) 0. 06 . S.00£-01 _ S
V. 0. O 0. 0. 0. 0. 4,963E+00 0. 0. 3.755+00 t
0. 0._ 0. 0. 0 0, 0. ___ 5.0006-01 0. 0. S5.09E-01
v. 0. 0. 0. 0. O, 0. S.000E-01 0, 0. 5.065-01
Ve 06 -0e o 0e_ . De_ 0o B 0. L 649B3EC00 0, 0. 3473600 .
9. 0. 0. C. 0. 0. 0. 5.000E-01 0, 0. 5.008-01 . .
e OO Qe 0e O 0e o 0e 22508401 0. _ 0. 2.25Be01 -
G 0. c. 0. 0. U. ¢ 0. 2.250E+01 O, 0. 2.25€+01 Lt
Qo 0. e Qe O, Qu__ 0. Q. 2.800€+01 0, 0. _2.80E01
0. 0. 0. 0, 0. 0, 0. 8.000E+00 0. 0. B.0JE00
0. . 0. .. 0o 0. 0. . 0. 0. _ S5.000E-01 0. 0. ... S.008-01
0. 0. 0. 0. 0. 0. 0. 5.000E-01 0. 0. 5.00E=-01
. R I 0. . O 04 . 0e. . _ . 04 0. ... 3.000€+00 0. _ 0, __ _ leB8S-0)
B T U 32 0. 0. 9. 0. 0. 0. 0. 0. 5.000E-01 0. 0. S.005-01 <
_AE445._ 33 0. 0. 0. 0. Q.. Q. O, O 3.U00E+00_0. 0. “1.85%-0] N
.. P1PeG 34 0. 0. 0. U 0. 0. U 0a 2.820E+01 0, 0. 2.80€+01 }
o Plreg 33 06 . ... ... O 0. . 0 .. _.. . 0e 0. ... 0. 0. . 2.250€4+01 0. 0. L. 2e23E8e0) N
BlreG 35 0, 2. . 0. 0. 0. 0. 0. 0. 2.300E+01 0. 0. 2+30€+01
PlFcG 37 0. . Os. .. .- Ue 0. 0. _ 0. 0. 0. 2.300E+01 0. 0. 2.3CE+01

< BEA+G 33 0.
T Y T T S

0.
0..v

0.
OQa_

0.

.

0.
0..

0.
0.

5.000€E-01
3.000E+00

0.

Do

5.06E-01 T
1l.32€-01

00
0.

. SEx®G 40 0. 0. 0. 0. 0. 0. O 0. 5.,000E-01 0. 0. 5.002-01
v BEAdG 4l Q.. _ . . Uo . 0. . 0. ... 0. 0. 0. 0. 3.000E+00 0. .00 leBBE-Ol 0 wr
© SeNCAT TASLE WEADERS® (ENOMO . 3 )

) D)
KAREXXXAXXAXXAXLARXK  END OF GEOMETRY DATA  XXAXXXAXXXXAXXXKXXXX ) - )
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Y
"""" T ead FINAL UEISHT SuMuaRy ses o
S e —— oo . (INCLUDES ELEMENT AND NOOAL WEIGHTS)

NQDE

e ® W2 W3 ____ . wh_

T wElenTs . 1 ~e51310E+06. _.S1310€+04 _ ,S1310E£e04 0. _ o. 0. .
wElonls 7 eAlUBQE Q4 «6l0B0EL Q4 +61080L+04 0. 0. 0.
HELanTS el B .3B2C0E.04 . .3B220E04 _ .34220E+06 0, L 0. 0. e e
AELGATS 12 «97920E+04 + 97920504 o WTI20E+04 0. 0. 0.
e WZlonTs 16 _ ~12€325 405 L 12252E+05. 122526405 _0e. 0. _ Qv - -
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