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1 Introduction

The computer program CREST performs response spectrum analysis of coupled
primary-secondary systems. For the present application, building is a primary sys-
tem and piping system the secondary. Te perform the analysis of a coupled system,
CREST must be interfaced with a piping analysis program, which in the present case
1s PIPESTRESS. We are validating CREST against ANSYS by comparing the re-
spouse spectrum results from the former with the time history results from the latter
for three real-life-like building-piping coupled systems. Mode shapes and frequencies
of the coupled systems calculated using the two programs are also compared. The val-
idation analyses and the comparison of results for the first of the three building-piping
systems are presented in this interim report.

2 Pressurizer Spray Line

Pressurizer spray line is the first of three piping systems used for validation of the
computer program CREST. The validation is performed by comparison with a direct
integration time h’story analysis of the coupled piping-building model. The pressur-
izer spray line is shown in Fig.1 and the primary system used for this piping system is
shown in Fig.2. The piping system consists primarily of a 2.5 inch diameter, schedule
160 pipe. Two relatively small segments of this piping have different cross sections
with diameters of 0.5 inch and 1.5 inch, respectively. The modulus of elasticity for
the steel pipe is taken as 28.3E06 psi and the piping is assumed to be filled with
water. The piping is supported on a total of 3 anchors, 19 snubbers and 5 spring type
supports. Table 1 gives the stiffnesses of these supports and the global direction in
which each support is active. The table also lists the weight of the supports bearing
on piping system and the connectivity of each support with the building model in
terms of building node numbers. As seen in this table, the stiffnesses of spring sup-
ports are very small compared to the stiffnesses of snubbers. The spring supports do
not have any significant effect on the member forces and support reactions. These
supports have not been shown in Fig.1, however, they are included in the analysis.
Fig.2 gives the node numbers, floor elevations and structural properties of various el-

ements in the three dimensional stick model of the primary system. The translational



and rotational anchor stiffnesses used in this analysis are 1.0E08 kips/in and 8.33E08
ft-kips/radian, respectively. The coupled piping-building model is assumed to be clas-
sically damped. Therefore, undamped eigenvectors and eigenvalues are evaluated in
the solution of eigenvalue problem in CREST.

2.1 Input and Output Files
ostchad

Various input and output files are stored-on-the enclosed-diskette. The ANSYS input
and output files for modal analysis of the coupled piping and building model are
cpmodal.in and cpmodal.out, respectively. ANSYS was also used to perform time
history analysis of the coupled model for two different earthquake records, El Centro
1940 (SOOE) and Taft-Lincoln School 1952 (S69E). The ANSYS input file when El
Centro is used is pbZecz.in. Results are stored in two files, one each for pre- and
the post-processing of the data. The two files are named pb2ecz.out and pb2ecz! for
the El Centro analysis. For the Taft record, input file is named pb2tfz.in and the
output files are pb2tfz.out and pb2tfr1, respectively. The output files contain member
forces and support loads for several time intervals. Due to large size of the problem,
maximum response values are evaluated internally by ANSYS for every 2 seconds
interval. Therefore, theses files contain solution output for 10 such intervals that lie
between 0 to 20 seconds. Since all the maximum responses occur much before 20
seconds, the output files contain responses up to 20 seconds only.

The interface between CREST and PIPESTRESS for performing the response
spectrum analysis of the coupled model is explained in reference [3]. The piping sys-
tem is modeled on PIPESTRESS and the corresponding input file is ps!.+s. The floor
response spectra are specified in the PIPESTRESS input file only for the purpose of
generating the unit solutions needed by CREST. The spectral values are redundant
and not used. CREST needs an additional file that contains information about the
dynamic properties of uncoupled primary system, the control data and the connec-
tivity data. This file also contains information about the response spectra at the base
of primary system to be used as the input ground motion. The name of this input
file corresponding to the El Centro record is crelcent.in and that to Taft is ertaft.in.
The output files generated by CREST for the two earthquake records are crelcent.out

and crtaft.out, respectively. The '+ put response spectra at the base of primary sys-



tem is evaluated at the exact values of coupled frequencies and the modal damping
ratios. This procedure eliminates any uncertainties that may be introduced in the
interpolation process. The dynamic properties of the primary system used in these
input files were generated by performing an uncoupled modal analysis using ANSYS.
The input file for this analysis is primary.in and the output file is primary.out. The
dynamic properties of the primary system were used to evaluate the residual mode of
the uncoupled primary system according to the procedure given in references (2, 3].

2.2 Damping Calculation
Rayleigh damping is used in the ANSYS time history analysis which is given by
(C] = a[M] + 8(K] (1)

in which a and # are proportionality constants. These constants are evaluated using
the frequencies of the coupled model. For coupled mode 1 we can write

2(.‘&),’ =a+ ﬁu? (2)

in which w; and (; are the circular frequency and the damping ratio in mode i. In
the present analysis, it is assumed that the coupled modes with the lowest and the
highest frequencies have a damping ratio of 0.05. The lowest coupled mode has a
frequency of 1.3145 Hz. and the highest mode has a frequency of 32.917 Hz. These
frequencies together with {; = 0.05 when substituted in equation 2 give

a = 0.7941209 B = 0.000466231 (3)

Once the parameters o and § are evaluated, the modal damping ratios for other
modes can be evaluated directly using equation 2. Table 2 gives the damping ratios

evaluated using this procedure for each mode of the coupled system.

3 Results and Discussion

Frequencies and damping ratios for the coupled system are given in Table 2. The
coupled mode shapes for the non-rigid modes obtained from ANSYS are compared

with those from CREST. The plots for two sets of mode shapes are shown append x.



Three different curves are plotted for each coupled mode shape, one corresponding to
the modal displacements in each of the three global directions. In each plot, the node
numbers corresponding to the piping system are plotted on the x-axis and the modal
displacement on the y-axis. As seen from these figures, the mode shapes from the two
programs are in excellent agreement with each other. The plots corresponding to the
coupled modes 12 and 14 (frequencies = 10.1792 and 12.0367 Hz., respectively) appear
to show large differences in the curves. In these modes, the significant displacements
occur in the primary system degrees of freedom. Very small (negligible) displacements
occur in the piping system degrees of freedom. Plots of negligible displacement values
on a large scale magnifies the differences. These mode shapes result in negligible
response values in the piping system. Tables 3 and 4 compare the significant member
forces and support loads in the piping system from ANSYS time history analysis using
El Centro record with the corresponding values obtained from a response spectrum
analysis using CREST. Tables 5 and 6 compare the corresponding values from the
two programs for Taft earthquake input. As seen from these tables, the agreement
between the two sets of analyses is good. Agreement in the two sets of analyses is
better for Taft input than for the El Centro input. Reasons for larger differences in
some forces for El Centro input were explored. Anchor reaction in global x-direction,
F,, at node number 1 is studied in detail. Table 7 gives the values of modal responses
for F; in all the coupled modes. CREST evaluated response in each coupled mode
also includes the effect of missing mass. Combination of these modal responses using
10 % grouping method of mode combination [5] gives Fy = 99.5 Ib which is only
1% more than the value of 98.5 Ib evaluated by CREST and much lower than the
value of 148 b given by the time history analysis. The fact that the two response
spectrum values are almost equal and both much less than the time history value
demonstrates that the difference in forces evaluated using the time history and the
response spectrum method comes from the inherent differences in the two methods
of analyses and is unrelated to the specific CREST methodology.

The phenomenon was studied further taking the force F; in anchor 1 as an exam-
ple. As seen from table 7, significant contribution to the total force comes from modes
numbered 2,3 and 5 that have frequencies of 1.5867 Hz., 2.8009 Hz. and 3.60057 Hz.,
respectively. The forces in the three modes are 49.171 Ib, -52.396 Ib and -59.849 Ib,
respectively. ANSYS time history analysis output shows that the absolute maximum
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of the force F; occurs at 4.56 seconds. Therefore, the time histories of modal re-
sponses from these three modes were studied for a period of 3 seconds between 3
to 6 seconds. Fig. 3 shows the plots of the histories of three modal responses and
also the history of the combined response from these three modes. As seen from the
figure, the modal responses from three modes have same signs at 4.56 seconds. None
of these modal forces have their maximum values at the particular instant of time.
However, these values are large enough that the combined force in these modes is 110
Ib. The corresponding values from the 10% grouping method and CREST are 93.5
Ib and 95.5 |lb. The three modes do not form any group within the 10 % frequency
range. Therefore, the combined response given by the 10 % grouping method %) is
equivalent to the SRSS combined response. For mode combination in CKXEST (4],
the correlation coefficients between the three modes are: &, = 0.0, & = 0.07 and
&, = 0.0 The only non-zero correlation term is & which is also negligible. That in
effect renders the CREST modal combination into the SRSS combination.

The above example illustrates the inherent differences in a time history and the
response spectrum analyses. In general, no one-to-one correspondence exists between
the time history method and the response spectrum method. On the “average”,
response spectrum method gives responses that are close to the responses obtained
from a time history analysis. On an individual basis, response spectrum may give
responses that are either more or less in magnitude than the time history analysis. A
detailed explanation of the differences in the two methods is given in section 2.3 and
table 3.2 in reference [1].
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Table 1: Support Details and Conmnectivity, Pressurizer Spray Line

Support | Support | Stiffness | Mass | Global Connectivity
Name Type | (Ib/in) | (Ib) | Direction | (Building Node)
PSH2 Snubber | 77000 25.2 Z 306

 PSH3 | Snubber | 77000 | 25.2 X 306
PSH4 | Snubber | 77000 | 25.2 Y 307
PSH5 Spring 5€ 4.30 Y 307

"~ PSHS nubber | /000 | 25.2 X 308

" PSH12 | Snubber | 77000 | 25.2 Z 310

PSH15 | Snubber | 212000 | 43.2 Y 312
PSH17 | Snubber | 212000 | 40.2 X 212
PSH20 | Snubber | 77000 25.2 Y 312
PSH21 | Snubber | 77000 | 25.2 Z 312
PSH22 | Spring 126 4.75 Y 312

| PSH23 | Spring 35 4.2 Y 312

" PSH25 | Snubber | 77000 | 24.8 X 312

PSH26 | Snubber | 77000 | 24.8 Z 312
PSH27 | Snubber | 77000 25.2 Y 312
PSH29 | Snubber | 77000 25.2 Z 312
PSH31 | Snubber | 77000 | 25.2 X 312
PSH33 | Spring 400 10.0 Y 312
PSH34 | Snubber | 77000 | 25.2 Z 312
PSH35 | Spring 224 | 5.50 Y 312

PSH36 A | Snubber | 77000 | 31.5 X 312

PSH36 B | Snubber | 77000 | 31.5 7 312

"PSH37 A | Snubber | 77000 | 31.5 X 312

PSH37 B | Snubber | 77000 31.5 Z 312

ANCHI | Anchor | Rigid | 0.00 | X,Y,Z 304

ANCH2 | Anchor | Rigid | 0.00 | X,Y,Z 309

ANCH3 | Anchor | Rigid | 0.00 | X,Y,Z 312
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Table 2: Frequencies and Damping Ratios, Pressurizer Spray Line

Mode | Frequency | Damping | Mode | Frequency | Damping
No. | (Hz) | Ratio | No. | (Hz) | Ratio

1 1.3145 0.050000 18 16.0903 | 0.027495

2 1.5867 ' 0.042150 19 16.5975 | 0.028118

3 2.8009 0.026665 20 17.9594 | 0.029824

4 3.4301 0.023447 | 21 18.2559 | 0.030201

5 3.6006 0.022825 22 19.6406 | 0.031985

6 3 8984 0.021920 23 20.8892 | 0.033622

7 4.2591 0.021076 24 22.1696 | 0.035322

8 5.6890 0.019441 25 23.0565 | 0.036512

. 9 7.4677 0.019400 26 23.4915 | 0.037098

10 8.0710 0.019651 27 23.6251 0.037279

11 8.3071 0.019775 | 28 24.1809 | 0.038031

12 10.1792 | 0.021110 29 25.3193 | 0.039581

13 10.6266 | 0.021512 30 26.2363 | 0.040837

14 12.0367 | 0.022875 31 26.7325 | 0.041519

15 13.1299 | 0.024044 32 26.8858 | 0.041730

16 13.4392 | 0.024387 33 27.5432 | 0.042637

17 14.7927 | 0.025939 34 32.9170 | 0.050000




Table 3: Comparison of Support Responses in Pressurizer Spray Line, El Centro

Support Response | ANSYS | CREST | Percent Diflerence
Node | Type | Quantity A C (C-A)*100/Amax
Anchor F, 148 98 -7
Anchor F, 83 64 2
1 Anchor M, 139 151 3
Anchor M, 458 358 -22
Anchor M, 163 162 -0
Anchor F, 71 1 1
Anchor | A 49 54 1
87 Anchor M, 168 1717 2
Anchor M, 118 119 0
Anchor M, 44 49 1
130 | Anchor F, 47 47 0
Anchor M, 64 67 1
9 | Snubber F, 309 286 -3
10 | Snubber F, 212 236 3
15 | Snubber E! 254 262 1
23 | Snubber F, 359 282 -11
28 | Snubber F, 150 160 1
37 | Snubber | F, 221 229 1
39 | Snubber |  F. 536 423 -16
45 | Snubber F, 150 127 -3
124 | Snubber F, 80 80 -0
57 | Snubber F, 689 687 -0
73 | Snubber F, 113 83 -4
131 | Snubber | F, 489 421 -10
133 | Snubber F. 525 484 -6
" = Force (1b) nent (ft-1b)
Amax = Maximum [ or Momernt



Table 4: Comparison of Significant Member Responses in Pressurizer Spray Line, El
Centro

Member | Response | ANSYS | CREST | Percent Difference
End Nodes | Quantity A C (C-A)*100/ Amax

F, 147 98 -10

1-2 M, 139 151 1
M, 458 358 5

6-7 F, 129 95 7
M, 166 126 2

F, 194 178 -3

9-10 F, 78 87 2
M, 694 783 5

M, 768 668 -5

15 - 16 F, 116 119 1
M, 197 732 -3

23 - 24 M, 412 454 2
M, 1099 854 13

35 - 37 ¥ 219 229 2
3839 F, 225 183 9
M, 1857 1508 -19

44 - 45 F, 99 85 -3
M, 234 178 -3

56 - 51 F: 476 487 2
71 - 12 F. 412 381 6
93 - 94 M, 113 83 -2
101 - 102 F. 164 162 -0
65 - 131 F, 249 216 g

F = Force (1b) M = Moment (ft-1b)

Ama> = Maximum Force or Moment
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Table 5: Comparison of Support Responses in Pressurizer Spray Line, Taft

' Support Response | ANSYS | CREST | Percent Difference
Node | Type | Quantity A C (C-A)*100/ Amax
Anchor Fe 66 59 -3
Anchor F, 41 39 -1
1 Anchor M, 63 62 -1
Anchor M, 143 158 11
Anchor M, 104 102 -1
Anchor F, 23 25 1
Anchor F 18 19 1
87 Anchor M, 57 63 4
Anchor M, 35 36 1
Anchor M, 16 16 -0
130 | Anchor T, 14 14 0
Anchor M, 19 20 0
9 | Snubber F, 156 164 4
10 | Snubber F, 98 97 -1
15 | Snubber | __F, 115 108 3
23 | Snubber F, 149 132 -7
28 | Snubber F, 62 65 1
37 | Snubber & 95 94 -0
39 | Snubber F; 224 199 -10
45 | Snubber F, 62 55 -3
.24 | Snubber | F; 23 24 0
7 | Snubber o 240 215 -10
73 | Snubber F, 41 37 3
131 | Snubber F, 141 128 -6
133 | Snubber F. 156 146 5

F = Force (Ib)

11

M = Moment (ft-lb)

Amax = Maximum Force or Moment




Table 6:
Taft

Comparison of Significant Member Responses in Pressurizer Spray Line,

Member | Response | ANSYS | CREST | Percent Difference
End Nodes | Quantity A C (C-A)*100/ Amax

F, 65 59 -3

1-2 M, 63 62 -0
M, 143 158 2

6-7 ¥ 62 58 -2
M, 80 67 -2

F, 104 104 0

9-10 F, 35 35 -0
M, 333 321 -1

M, 404 414 1

15- 16 F, 49 49 -0
M, 448 403 -5

23 - 24 M, 175 185 1
M, 472 414 T

35 - 37 F, 96 95 -1
38 -39 Fe 104 90 -13
A 852 723 -15

44 - 45 F, 34 34 0
M, 111 102 -1
56 - 57 s 180 159 -12
71-72 F. 128 115 -7
93 - 94 M, 48 41 -1
101 - 102 Fq 60 52 -5
65 - 131 [ 75 67 -5
F = Force (Ib) M = Moment (ft-1b)

Amax = Maximum Force or Moment



Table 7. Mode Combination Using 10 % Grouping Method [5] for Reaction F; (Ib)

in Anchor at Node 1

(Mode | Frequency | Modal | Mode Group Response

No. (Hz.) Response No. in Each Group
1 1.3145 6.121 1 6.121
2 1.5867 49.171 2 49.171
3 2.8009 -52.396 3 52.396
4 3.4301 -0.494 4 60.343
5 3.6006 -59.849 3

6 3.8984 0.122 5 2.134
T 4.2591 2.012 5

8 5.6890 -0.031 6 0.031
9 7.4677 -4.209 7 4.553
10 8.0710 -0.344 7

11 8.3071 0.061 - 0.061
12 10.1792 0.021 9 2.158
13 10.6266 2.137 9

14 12.0367 21.166 10 21.849
15 13.1299 0.683 10

16 13.4392 -0.313 11 0.313
17 14.7927 -0.037 12 0.037
18 16.0903 0.007 13 0.007
19 16.5975 0.031 14

20 17.9594 -0.478 14 0.997
21 18.2559 -0.488 14

22 19.6406 -0.037 15 1.978
23 20.8802 1.942 15

24 22.1696 -0.113 16

25 23.0565 2.159 16

26 23.4915 15.701 16 18.463
27 23.6251 0.454 16

28 24.18069 0.036 16

29 25.3193 0.885 17

30 26.2363 2.130 17

31 26.7325 -2.563 17 7.740
32 26.8858 0.902 17

33 27.5432 1.259 17

34 32.917 12.088 18 12.088

SRSS of Response in Each Group = 99.504
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Figure 1: Piping Configuration, Presurizer Spray Line (Not to Scale)
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Appendix

Comparison of Coupled Mode Shapes
irom ANSYS and CREST
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AUTHORIZATION FILE Wil SOON EXPIRE.
CONTACT FOUR LOCAL ANSYS DISTRISUTCR POR DETAILS
woky

SPACE REQUESTED - e80508 32.000 W» DEFAULY
NINIMS WORE SPACE REQUIRED - 261373e 971 W
MINIIOM WORK SPACE RECOMNENDED - 453764 17.538
WORX SPACE OWTAINED - ai8800¢ 32,000 W
BYYES FER WORD - 4

E

ENTER /SHOW, device TO SET TME GRAMICS DISPLAY 10 deviceis.g. X11.4207.87C.)
ENTER  /MENU,ON TC START THE ANSYS MENU SYSTEN
ENTER HELF FOR GENERAL ANTYS MELF INFORNATION
404162 VERS 10K SUNLS FARS EEVISION. 5 O
POR CUPPORT CALL FAX
CURRENT JOSNAKE-file 15:81.4% OCT 11, 1998 CPe o %0
BECIN .

3 /filnam, opeodal

3 Jumits.bfc iweight . kips. Length, feet

3 Jprep®

4 geide w12

S as=if4 1000

6 be{lv*}) /1000

7 aed 03S126684%b/g

8 @.12/1000

* riel2 a78/12

10 e .84/12
13 rSe1.9/712

12 ©le0.375/12
13 tie0 188/32
14 ©Se0 . 381/13
1S rrilel 667

18 rrided 313
1% rrded.12%
20 rrSs0.187

11 sritle, Modal avalysis of coupled system of presurizer spray .ine & building

32 mp.ex. 1, (3% Seévs) | for piping
33 sy oouxy,.:.0 3

24 op.dens,l. (0 40635565 h/g)
35 mp.ex. 3. (28 leS%ai

26 op.nuxy.3.0.3

27 wmp, dens.l. (0 4386734670/ g)
28 op,ex, 3, 128 Jebva

3% wp.muxy, 3.0.3

30 wp.dens. ), 10 92658561 "0 g)
31 mp.ex. 4, (28 letTa)

2 wp oouxy.$.0.3

13 wp dens. 4, (5 85153%3%b/g)

34 mp.ex. S, (28 GeSva)

% op resxy, 5.0 3

M ap.dens. . (0 49935372%/g)

37 ap.ex. 6, (28 leftal

38 ap.nuxy.s,. 0.3

39 ap.dens, €, (2. S823705°%/g)

40 et. ). pipels. . ... .}

41 et l.pipeld,.....2

42 et 3 combinle, .l 1D spring X Direction

SfaporinnEYRoRERLELEOsSS 02

TUARRNRS

FISUR S BE B 2 8
.
x.n.h.u.nx

more, ©

L N N
rEore.

L N N
wore, ¢

X33, 53,83, ,..¢
F.33,73 63 073
raere. o

r.A8, 25,08, .. .¢
.25, ¥5.¢e8, pxs

¥.59.8 33e8
¥.31, (35, 0/g/2000)
¥.33, (4.0/9/1000)

x.33, (43 0/g/2000)
.34, (42.0/9/1000)
£.35%, (75.0/9/1000}
£.36, (5.0/9/1000)

¥,37. 16.0/5/1000)

r.34, (105 _0/9/3000}
¥.39, (30 .0/gF2000)

| tor building

g oex. 71, (4 Sebta)

. ey 71,03

p, danve, 72,0.0

r, 71, (157000%E), (171 .18es20), (4%l 03eslO).
moxe, ., 1.73,1 .67

v, 72, (243000%8), (4"} 4deelO), (i%1.lesi0),
rwere, .. 3.36,1.23

r. 73, (162000%2), (471.2%e+10), (i"1.Gesl0},
more. .. 1.57,2.33

T.74, (132000°€), (1°1.150e101, (1%1.48ee20),
rore, . (1%2 d4el0).1.55.2. 26

.5, (92660°F), (175 6560+09) . (1°2.150ee08),
rwore, .. 1 43,2 .87
.08, (38710%2), (477 .372e+09) ., (1°2.603e+D9),
more. .. 1.51.2 .88

w00 mewall,. .2

¥.77, (4474, 0ad /g/2000)

5,76, (4428753 /g/1000)

X.79, (3650 75e3/g/1000)

« ter pipivg

b3

13
] 1%
5,88
i

»
L
¢
£
o

595

yBEERES
PREiibés
EE T3

:

Tpgdnanss
;

3
8
:

£

33




o, 35,10 379 613 9991 %42

W26, 30.379, 624 791,1.544
H.9013,10 379 617.743, 1 »4d
620 653,31 %44

3 €851 %44

24749 .1 Ses

M. 29,10 379 628 415.1 %44
B 9008 16379 629 5261 944
$OLE,10.379,652 638.1 944

0,50 379 €38
l.!l 10.378 €38
¥.32,10.37% 636
35,10 379 €%
M.37,10.379, 6136,
L $017.10. l” €36 1
N_9018,30 379 636 1
®.38.10.37%,63¢. 144,12 083
N.35,10 379 636, 144,11 920

.E.E.Eﬁf
REELLLLL]
3¥BEE;

%E

oas
4 e
L4 e
B A4S 11 139,634 .144,20.37
H.9020,131 307 636 L2036
N 46 1% i4a, 2056
4716 44,30 .36
Node e L4026
.30.36
L3036
L3038
L3230 .36
L3036
L30.36
L3056
.3C.673
.20 &8
= .22.
L L
¥,50 23
.61, a1
N, 62 144,21
w63 22 .33
N, 84,21, i3
W65, 21 53,636 14¢.22.12
®. 66,21 3. L3231
N, #7 3¢ 144.22.01
T,68, % L2211
L 1442222
», 7. 20 44,2202
B
442202
144,22 11
44,22 03
144,232 3%
144,22 .03
1“.13 0

10 is ‘J” 26 2.
l $O21.13.413, GM 1“ 2o
L79,11 028,636 .144,22.12

9 585,636 134,15 662
585,636 144,17 %27
(585,636 144,17 333
(585,636 144,127,194
233,605,791 16, 694
76638 31816, m
S135 636 . 144,20 26
135,636 394,30 .36
JA3S 637,532,200 36
135,637 644,20 .672
135,637 644,20 944
135,637 644,21 361
138,637 644,21 TR
L138,637 644,21.799
I"C 16.135,637.332,22.011
L100,.16.1%5, 636 .957,23 111
L301,16.135, 636 907,22 131
l.lOJ,l‘.l)l.l“.l".J? 1
B 7716 138 636 144,22 122
-uz)xucumnz'n
l 103,23 866 636 .144.21. 277
¥.104.22 092,636 146,212 .37
l.l“.ll»“}.‘“.l“.)) m
N, 106 21 S92 636 144.21.277
K, 107,320 634,636 184,21 277
K. 10%, 20 508,636 144,21 402
11,20.50%. 636 144,21 683
L112.20.509 636 144,21 802
uazomuomn 152 )
L1031 ,316.135, 636 207,22 111
-.xu.u.ns.ou.vov.n 61
N.114,16 135, 63€.707,22 968
N,.139.16 138 636 707,23 319
N.116 16 135 636 707,23 &4
M L1816 135,638 894,24.027
®_P021, 16 135 639 274,24 027
N,220,356.135, 642 684,24 027
N,o322, 06 105 641 841.24. 234

N_o134.16 135 641
H.135,36.138, 640
W,127,16.135 641
N.13%.16 l“,‘)‘

-
¥.131,31.53,6%6. 428
N, 132,21.53.636 686
W71 19 654,626 144
No133, 29 654, 6548 415,
l,xu.ll-‘“. 36 606,
Iadd ancher and ing

L3801 .6 878,08

N, 10310.% 317 S8e.2
u.zou S 796,592 2%
B_1018.6.259, 593 2%,
N_3023,30.379.604 29
M. 1026,10.379,.624 .7
,1029,10..79.836. 41
N.20%7,10.979 6361
N.1G39,10.379,636 . 1
. 1044,10 812, 6362
B_1065. 11 129, 636.1
N, 1082,17.801,. 636 2
N,L083, 19,825,606 144,
H,10%8.22 801,636 144,
B.1087.23 176,636 . 244,
N.1061,23 176,636 144,21 977
B,1093,17.380 636 144,22 12
N,1078,15. 788, 636 144 322 23
N_L079.11 028,60 144.32. 11
W.1087.8.76,€638 319,16 694
1134,16. 135 641 861,24 547
129,16.135,635 508 25 508
N,1130, 16155, 636 425,25 S98

MN,I131,21 83,636 415,32 14
NO1133,19 654,636 €15.22. 12
cype. L
remi il
.l
...
cype.
real, 211
..4.53
o L

., 16,1718
type. L
veal, 1l

. 17,18

.. 18,19

«. 19,30
cype. 2




£/105

opmodal.out
427 e, L2 s
468 Type.2
449 real 212
450 0. 85.86.84
451 ctype.:
452 resl 1)
453 e, 86 .87
54 1
55 .2
456 type.2
457 real, 313
454 e.92.93.91
455 cype.l
480 real, 1l
261 e85
462 war.2
463 #. 93,95
64 «.95,96
465 mar.1
4646 95,97
467 type,2
4S8 real, 2:
469 0,957,988 9¢
470 type.}
471 real .l
472 e, %8200
473 e, 100, 102
46 e, 101 ., 1202
475 &,102.77

mar,
« 113,104
-.ll:.“.l

anr
. 115,116

i

.22
®. 116,138, 115
-,
L15
*.118,5023
., 9023,120
cype. 2
real 25
..!Nilkl.MI
sac S
real 15
..222,124
..124,123
type, 2
Teal, 28
®, 125,127,104
type,
mar

0

i

71,133
133,134
L3
e,1,%001
type. 4
1. 1001
type, S
. 1,1001
real 59

type. 6
e, 1,1001
type. )




74108

o

Type. 3

e, 134,1224
“ype S

+, 329, 2129
type. &

e, 52 1082
type. S

= S4,105¢
type. 3

.. 57,1087
Teal S6
T .4
.,’g:.l.o"l
type. S
Teal 81
e 73,107
resl, S
type. 2

e, 81 1061
real, 51

type )
e 131, 0
type. S
-, 131 13
type.
e, 133 1133

type. S
®,133,1133
real, Ss
type. )
.. 87 1087

1087

-, 87 1087
type. 8

. 87, 2087
reul. S8
type 3

e, 138, 1130
type 4

e, 138, 2136
type. S

-, 130,113
real 5%

type €
e, 130,10130
c¥pe. 7
- 136, 1130

type.
«, 130, 1130

tor building

oopooppomoInES

727 ep.d.ux, 3091087
Jux,312,1037,1039, 1044, 1045,1083, 1079

7 Jex,312,1124.11329,1052,1084,1087, 2078
730 Lux,312,1073, 1061, 1131, 1133,1130
™ LR L1008,

732 ux, 3071615, 1014

7% wx, 308,1023

72a 7. ux,310,1028

735 lgen, 1, uy By, rotx, Yoty , roty

136 lgen. 2 uy ug, rotx, yoty , rots

3 Lgen, 3, Uy, Uz . rotx, Yoty , rots

738 lgen, 4, uy, Uz, rotx, Yoty , roLs

738 lgen, 5, uy uz, rotx, roty, rots

740 lgen, 6. uy,ux, Yoox, roty, rots

T4 JUY.NE, 0N, TOUY , YOt

742 4,301 ..l

743  luspe. on

T44  save

745 tfinish

Tée

747 /sele

A 1
T4%  sodept, .33, .. 33
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117108

12

REAL CONETANT SE7 5 ITERS 1T €
24.90 e ° ° o
EEAL CONSTANT SET 52 ITEMS 1% .
0.67300 o o e o
REAL CONSTANT £8° 5 ITEMS it s
/e o e ° 0. °
= 4 ITEws 1 s
1.8120 o o e o
AL L o4 55 ITEMS 1 e ®
0. 42000 ° o o o
REAL OORSTANT SET 5 TS 17 3
4. %200 ° < e, L]
BEAL CONSTANT SET 87 ITess 1 %N .
2. €880 ° o °. o
REAL CONSTANT SET i rrexs 1T L]
0. 120008410 < ° i o
REAL CONSTRNT SET 5 IrEms T L3
2. 83300805 < e o o
CONSTANT €7 1 ITEMs 1 ™ L
©.794cR-03 e ° o. e
REAL CONSTANT $ET oIS 1™ s
0.12422%-03 T < ° o
BEAL COMSTANT £8T 35 TTews 1™ €
© 13354@-22 Q Q ° o
HEAL CONSTANT SEYT M OITENS i L
G.12423m-03 o Q ¢ e
RELL CORSTANT SET 35 ITEMS 1 % L]
© 23293%-22 2 ] b L]
CORSTANT SET ¥ ITEME 1 e *
o.1532m-23 3 N c e
TONSTANT SET 37 YrEms 1T L]
O 18633e-0% < @ ° L]
REAL CONSTRNT 8T W ITEMS 17 3
© 326092-02 e < e o
REAL CONSTANT ST » ITEeS 1™ €
©._310568-3) e ] ° 2
REAL CORSTANT SET L 1™ €
2 37247823 ] ° ] o
REAL CONSTANT SET @ rvems 1 T L]
2.978268- 03 2 o 0 )
ANAL CONSTANT SET 2 TTEms 1% e
0 Tr829%-02 o o ° °
VARAMETER F . O e%dsdaeE-02
PAEAMETER 1 g . 822531804

ELENENT TYPFE 71 I aEANG 1-D ELASTIC BEAN
EEYOPT(1-12) e e o ° e & 2 e o ¢ e 0 0

CURRENT NODAL DOF £NT IS UX Uy oz ROTK  ROTY ROT:
THREE - DINENS IONAL MODEL

MATERIAL n o - €4800C ¢
MATERIAL n Y . e 3600000
NTER TAL ™ DENE - o
CONSTANT fET i oTes 1T L]
1090.3% 0. SEV0ERDe O 49472R.08 s -]
REAL COMSTANT SET 71 ITERS R 12
o o 1. 7100 1.6700 ]
CONSTAST SET 72 ITEMS 1% ©
%7 5 0 689E2E.04 © S3I04EE.06 o 2
AEN. COMETANT SET 72 TYEMS T™ 12
L] e 1. 2600 1.2300 ©
CONSTANT 7 ITEms 1Yo €
1:38.2 2. SOJAZE0E 0 77180806 °
REAL CONSTANT SET 73 TTEMS T ™ 12
o ] 1.570 3.3%30
COMETINT SET T4 TTENS i % s
514 67 0._554508.08 0 T137IR08 e ©

EEAL CORSTRST ZET T4 ITENS T ™ 12

o ©. 127318407 x.

ST
CORSTANT SEY 7% TMmS 1™
LIS 0.272768+06 0 10373E.06
REAL CONSTANT SET 75 1TEmS .
o. o. 1.4200
BEAL CONSTANT SET e 1T
685 & 0.3358528- 6 0.12581B.0¢
REAL COMETANT SET 76 rEws ?
o o 1.%510)

ELEMSNT TYPE 71 IS MASSI)
EEYOPT(1-12)» o 0o 2 °

13
2. 8800

| MRUCTURAL MASS
v ® © 0 0

CURRENT NODAL DOF SET IS UX wy s
THREE - DIMNENS IOMAL MODEL
REAL CONSTANT 87T 77 ivees 1w
138 %4 o. -]
RELL ST 78 IreNs iTo
137 . 5¢ o. ]
SET 7% s 1T
2.3 0. 9.
I T g WS
sEY &1 ITEmE 1T
88 439 o o.
HODE 1 ECSs 0 X.X.Zs e.
NODE 2 KCBe O X.¥.E« 0.39600
NOLE 3 ¥CSe O X.¥.Z« 1 9780
NODE 4 ECSe O X.¥.2- 13.7%500
NODE S ECS8s O X ¥Y.2= 435050
NODE 061 ECS. 2 X Y.T= 5.08610
NODE 002 ECSe O X.¥.3= 51750
NOLE € X0S= 0 X.¥.Z= 5210
NODE 7 ECSe £ X.¥Y.58= S22
NODE 5003 ECSe O X.Y.2« $5.3170
NODE 9004 XCSs © X.Y.Z= S.2170
NODE $ ECBe O X.¥Y.Z« S.2170
NODE 16 KCS= 6 X.Y.I. S.2170
NODE 008 EKCS» 0 X.¥.%s S.217
NODE 006 XCS= 0 X.¥.2= 3.2170
NODE i1 e 0 X.¥.2e S.217
NODE 12 3= © X Y.2= 5217
NOLE w0 B © K.Y¥.2a S5 2580
NOOE 2000 S%s 0 X.¥.Is 53730
NODE 13 #¥CS= O X. ¥, 3= 5 5300
NODE 14 ECE= 0 KX.Y.2= 5.7590
NODE 15 NCSe 0 X.Y.%= 6.25%0
NODE 1§ KCSe 0 X.Y.Zs 7. 4220
NODE 17 ECSe © X.X.2= 7.6430
HODE 14 ECSe O X.Y.2» 8.0510
DR 19 ECSs O X.¥.2e 8.6290
NODE 30 ¥CS« © X.Y.%= 16 158
NODE 21 ECE« © X.Y.Z= 10.379
NGDE 9009 XCS- © X.¥.2e 10379
wopE %010 ECSs O X.¥.2» 10378
NOUE 32 ECSs 0 X.Y.T- 1037
WODE 23 ECEs 0 X.¥.2e 20.30%
HODE 34 ECSe O X.Y.Ze 103D

e 2 0

L3

~0. 88400
-0.80400
-0 . 88400
~0.88400
-0 88400
-0 88400
-0.88400
-0 &&s00
~0. 28400
-0 88400
-0. 88400
-0. 88490
-0 88400
-G 88400
-0. 88400
+0.79300
< “4400

T 400

1.723%

L)
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- 820852%-03
€129708-0) -0.2423218-03
-473300E-03 ~0.241976E-02

e -0 1634508-02 0. Se48598-02 -0. 577551802
ki -0 165945802 0.611101E-C2  -0.6346068-02
7. ©. 165695803 ©. 646704802 -0 703313E-02
. ©.1650878-02 © 934317802 -0.285740m- 02
Lo 9. 1649VSE- 02 0.9451798-02 ~-0.9360772-03
a -0 164%038-02 ©.949566R-02 -C.608327R- 03
82 ~0.3936338- 23 0.674a718-02 -0.283973E- 0%

o

o

?

as -0 288288E-0)

seene ANSYS - ENGINEERING ANALYSIS SYSTEM REVISION 5.0 *hewe
40416 2 VERS 0N« SUNEEPART 15:55.12 OCT 11, 1998 CPs
POR SUPPORT CALL PAX

Modal analysis of coupled system of pres riger spray lime & building

SUANSYS VERSTION FOR EDUCATIONAL PURPOSES ONLY*

ew

BREIUCED ETUENVECTOR (m SHAPE) SOLUTION »eve« PREQUENCY
LOAD STEP. 1 WDE . Cus. ITER - 3

NOTE - ALL VECTOR DOPS ARE IN NODAL COORDINATE SYSTENS.

wODR o ux v ROTX

8t -0.329%258-04 0. 244948804 -0 . 96311658-04

. 0.3446178-05 -0.111644%- 00 ©0.3001208-05

L2 -0 .7755998-02 0.32%e038-02 “0. 239888E-0)

2 -0 430919E-0) 9 31233Me-01 -0.1463868-01

3 0.8141338-03 G.1002718-03 -0.3350088-01

e ©.$211698-23 .8835728-02  -0.121024E-02

s 0.275¢94E-03 0. €85833B-02 ~0 1209258-01

€ 0 13951403 0. 596925803 ~0.1208278-01

7 ©.1326898-03 0. 594624802 -0.1208228-01

" -0 5729708-03 0. 811494802 ~0.315465E-01

10c 0. 969161E-0) 0. €11364B-02 -C.1016872-01

102 -6.31174218%-02 & 631278802 ~0.907369K-02

192 -0.142420E-02 0.6112248-02 -0.7580732-02

103 -0 436758892 -0.2164962-01 ~0.31200308-03

104 D 4347048-02 -0 183436201 -0 A31093E-23

108 -0 4M041E-02  -0.172697E-01 -0 .974434E-03

Loe ~0_4333748-02 -0. 181757801 -G.107%asE-02

907 ~0. 43083 TR-82 -0.118236R-01 0.637883E-03

109 ~0. 3158916802 -0.1090848-C1 ©.1307108-03

3131 -0.2I1IESE-02 -0.101443E-01 0. 130632E-02

12 0. 4828758~ 02 -0 9808708-02 C.1I0EL0E-02

13 <0 195537822 0. 7845802-02 -0.5073668-02

11 -0 248081%-02 O #SCAT4E- 02 -0.907365¥-01

11 -0 2%8832%-02 0.895)918-02 -0.9073628-02

116 -0 MESINEE-02 © $043038-03 ~0.9073588-02

i1 <0 ¥7S386R-02 0. 8954588-02 -0.89%7398-03

120 O 15%3158-03 0.8937188-02 0.618737R-02

122 ~o1533008-03 0787811002 0.220676E-03

1z4 0.6380€7E-05 0.%40457E-02 0.72067%E-02

128 -0 . 397183R-03 0.§72)450-03 0.7 -

127 ~0. 3841 E9E-0Y 0. 188338E-04 2.6393938-22

2 0.3378398-03 0.108336R-04 0. 7541 T6R-04

130 O 4761708-05  -0.4248558-0¢ 0.2336072-85

3 0.2159930-0) -0, 140BOER- 0L 0.2376308-04

2 .3 > ~0.3 o -0, SAV6OL1R-03

133 -0 352v108-03 -0 481138B-02 C.366645E-03

1ie c._91317738-03 -0 481139m-02 -0.8717718-03

¥ce O 338689E- 06 “0. 831043808 0. 333095808

306 0.109573R-0% 2.1107548-07 ©.1324968-0%

roa 0 205973208 0. $924768-07 € .2756268-08
sevve ANSYS - ENCINRERING ANALYSIS SYSTEN REVISION $. O pin
Wa1s-2 VERS 1008 SUNAT PARC 15:58;12 O©OCT 11, 1998 C¥s
FOR SUPPORT CALL oy Pax
Mode ! anslysis of led sy ot pr izer spray line & butlding

SUANTYS VERSION POR EDUCATICHNAL PURPOSES ONLYY*

Twess BEDUCED EICENVECTOR (MODE SHAPE! SOLUTION *»*es  FREQUENCY «
LD STEF. T O MCDE . 1 CUM ITER.. 3

NOTE - ALL VECTOR DOFS ARF IN NODAL COORDINATE IYSTENS

by o oY ur ROTX
30 ©_3627478-0% -0 279626R- 06 2.2715108-05
313 0._5137S18-08 ©. 425079806 0.2394798-08
oL ©.4308576-02 o SESesNE-O ©. 160805
00T o SY26vaE-02 © Sell4lE-OL 0. 164578
0013 ©. 39835Z-0L -0 386383801 -0.39%0740-02
004 C.4133298-02 -0. 447109801 -@. 147607
WIS -0 _S9%0258-01 -¢ S3785s5e-02 ©. 388028
*o0s ~0.216419% -0 S8773m-0L 0. 905863
905 -0 319391 ~@. 562792801 1.64473
008 -0 426288 -0 49380%8-01 1.7532%
e -3 38063 0188337801 €.01671
010 R 0 1900888-01 S 89831

61 1. 94461 © 194658E-02 e 58894
012 3 %810 0.1962038-03 3. 78677
213 s 0.1998278-01 1.€919%

oL €. 71982 0 Joliéem-0L 9830378
w1 € 81833 0. J0€3658- 01 -0. 2301 M

111320

1.3245

131 160

13148

$016 €.21938 o 3cedese-01 -0

017 2.%0108 ~0. 350932801 0.3888118-01
018 1.35348 -9 S4273SK-01 9.3566458-91
618 -0.327573 -0 . 380963801 0.3583838-01
8020 -0.9A4S9AE-02 ©. 233988K- ~0. 417214m-02

$022 -0 186117%-02

9023 -0 158442E-02 0 S54387R-02  -0.412375R-02

3034 -0.114174m-03 0. 995293208 -0 o3
MAX IWIME
wouE e 17 3005 o
VALUE T.142% ©. 852510802 6.01671 9.
wenee ANSYS - m ANALYSIS SYSTEM NREVISION S hmiehg
40416-2 VERS {084 SUNLSPARC 15:85:12 00T ll L’”C’-
FOR SUPPORT CALL PHONE

Moda! wmlysis of coupled system of presurizer spray line & building
SCANEYS VERSION FOR EDUCATIONAL PURPOSES QMLY*™

FEDUCED EIGENVECTOR (MODE SHAPE) SOLUTION ***v*  FREQUENCY =

LOAD STEP- I MODE « 2 OUM ITER . 3
NOTE - AlLL VECTOR DOPS ARE IN NODAL COORDINATE SYSTENS .
NOOR ox vy u ROTX

-0.46176€78-0¢6 -0 . 117048R-08 0.630350R-06
~£.3760718-02 -0, 2177648-02  -0.3771228-02
-0.1816538-01 -0.13S61AE-01 -C.4483342-01
~0.1823378-01 -0 169768E-51 0. 169444

-0.1326818-01  -0.68084aSE-02
-0.251025K-01 -0 .9238258-03
~0.3013218-01 -0.927553R-03

©.7%82538-02 -0.1109%08- 02
©.7400208-01 -0 112042802
1 2 ~0.12753%8-02
1.42228 -0.1293008-02
1 430982 -0.5570448-02
1.4309) ~0.383156E-02
1.43096 ©.1402558-01
1.43102 ©.106531
1 1.39198 0. 09497
i 1.220%1 0.7524748-02
is 0.983533 0. 487366E-01
20 ©. 387308 0.31212798-01
n O 283284 -0 13634602
1 S.91283588-01 -0.5826158-08
3 0. 9609836804
e 0. 2748888 0%
2s 0.1408328-02
26 ©.1512818-02
n ©.2712068-02
28 ©.28€161E-02
2 0.3087298-02
3¢ 0.4351588-02
31 ©. 4361798 02
» 0.234298%-02
3 -0 . 680570803
37 ~0.484600E-02
i -0.2212210-01
as ~0.Z18662E-22
ac -0.7162168-02
@ O.671427E-02
4 ©.2655308-02
a“" 0.5845878-03
4 -0.435373E-92
esvs ANEYS - ENGINEERING ANALYSIS SYSTEN REVISION 5.0 naba
404182 VERS ION« SUNASPARC 15455:12 00T 11, 1995 CP»
FOR SUPPORT CALL PHONE FAX

Mode! asnalywis of coupled system of presuriver spray line & bullaing
SSANSYS VERSION POR EDUCATIOMAL PURPOSES OMLY®™

Seess REOUCED ETGENVECTOR (MGDE SHAFE) SOLUTION **-**  FREQUENCY «
LOAD STEP- 1 MODE « 2 OUM. ITER.« 2
NOTE - ALL VECTOR DOFS ARE IN NODAL COORDINATE SYSTEMS .
NOTE UK Uy ur ROTX
4 © 758327E-02 -9.1312238-01
47 ©0.7566808-02 ~0.1147758-01
s ©.7553138-02 -0 978598802
@ ©.7530388-02 -0 .697365E-02
50 0.7507598-02 -0.420687%- 02
s1 ©.7S00758-02  -0.339625E-02
52 0.7475718-03  -0.53%2612-03
53 0.7365168-02 0.972798%-02
54 ©.7302178-02 0. n4asse-01
ss 0.7198728-02 ° 18-01
So - 0.23764858-01
s» 0.5141748-02 °
Se © 451623802 ©.245761%-05
55 ©.3€75798-02 0.28507262-02

1131.200

15887

111 240

1.5867




,,,,, __cpmodal.out

31108

i
X

2

2943548- 02 o.2%%113%-01

“« o 0 1647258-02
61 0.319972%-03 ° ) ©

62 0 32avaim-02 ©.2592878-01 0.

L L] @ 1818318-02 e. o

. 0. 16227%e-02 °

o ©. 162474802 ¢

o o.182800m-02 2

L3 © 1630828-02 o

L 0. 1632408-02 °

L 9.163401R-02 o

Ll 9. 16180IR-02 °

" 0.1637278-02 o

32 ©.1641318-02 ° 3

” 2. 165328E-02 © 733184803 0 48263802
Te @ 1641308-02 0. 1768452 22 @ 31s3e0E-02
”» 0.1665348-02 -0 79%2858-0) O 422378-02
bad O 1689388 22 -0.1576808-02 0.637450K-02
” 0 167446802 -0 1887538 02 0.7014258-02
s 0 1671648-02 -0 2320908-02 ©.779315%-02
he ©.1664558-02 -0.6966458-02 0 2ALe37E-02
0 0186330802 -0.75839%8- 82 ©.%e81708-03
. 0. 1642068 02 ©.7687308-02 0. $118358-C3
“ 0. 1991808-02 ©.7186848-02 ©.2098328-0)
L] O.848121E-03 -0 S825648-03 0. 198284803
s 0. 33INE-0) -0, SO90%18-83 8.1977608-03
as Q. 243866E-02 -0 39ETSE-0% 0 197384803
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Moda]l analysis of coupled system of presurizer spray line & building
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eoses EEDUCED FIGENVECTOR IMCDE SHAPE) SCLUTION 15867
LOAD STEP. I WMopE = 2 U ITER -
WOE - ALL VECTON DOPE ARE IN NODAL COORDINATE SYSTENS
NOTE X vy vz ROTX ROTY
e 2. 1570038-C4 -0 181446804 O &R199SR-04
o -0 3180858~ -9 J60900E- 08 G 371554808
" 0 ss4078-02 ~2.31147708-01 0. 283807823
. -0.7044878-0% -0.11¢7502-01 0. 15a534p-02
" -9 19345832%-02 -0 827986802 0. 1183388-01
b 0 1422708-02 -0 6181538-03 0. 138067822
" -0 $398282-0) -0 jeesole 02 9.1187588-02
e -0 SeesssiE- 03 -0.3130978-02 © 138645801
L2 - SeanisE-03 -0 2066808-03 0. 1i8443R-0L
ve 0 3a€7e7%-03 ~G.1809608-02 0.1%€J04R-0
w0 0. 833355803 ~0. 152080802 0.1C47262-01
ie: 0. 1058952-02 -0 158827802 o 9a%5988-02
o2 @ 137963802 -0 Lea78VE-02 O e137188-02
185 0 3eésere-02 0.2379595-01 O 680
104 9. )ess04m-C2 0 2U7803E-01 O G495358-0)
108 9, 3OSOIIR-02 © 1581748-01 ©. 758778803
106 0.3645538-02 0 reddzaEm-0) C . 8440383-03
07 o 27208-02 G 1485 )88-02 ~8.3784392-03%
108 ©. 310809802 0. la3241E-01 -0 83779803
P 8 0 20282s5e-02 2 1391048-81 -0 8632%8E-03
2 o 1Mae-02 0. 1378701 -0 863C398-0)
113 ¢ 203802802 -0 2843628-02 © S49sT0R-02
14 o Jes380R-02 -0.¢345178-02 0. 3495508 02
118 2. ¥3276eR-02 -0 4877238-02 C.%49529%-02
116 O 421908E-02 -8 8 o2 ° o
3 0. a32043E-02 -0 S24227m-02 ©.9463028-02
P -0. 325407863 -0 833382802 -0 3Sanee-o2
133 -0.304311%-0) -C.4S5080R-02 -0.3265€1R-02
1ie -0 . 8182978- 05 -0 334156E-02 -0.35€5838-02
a 9.4007178-23 -0 S180658-03 -8 3364358-02
L o SOS89sE- 03 -0.1039518-04 “C.erER-02
i e 4o7sAlIE 0% -0 65486905 ©.2047318-03
138 -0 Seee32e-08 ~0. 101794205 0.8026708-05
32 8.2700332-0) @ 1adE0in-0) -0 1750568-03
2 -0 108223802 0. 18)603%-01 -0 3687918-04
%3 ] 0. 34%4258- 03 o.9287300-02 -0 .)38547%-0)
134 -0 Se6S4cE-03 U.9297328-03 0 230037803
108 -C 4S9€23E- 06 e 20%1312E-08 0.€333240-06
08 -0 133M882-08 ©.3397758-07 0 2538388-0S
308 -9.37324%2-05 0113043804 ©. 323232208
waees ANGYS - ENCINEERINGE ANALYSIS SYSTEM REVISION S asapchs
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Sodel anslysis of coupled system of presuriser spray line & building

*URNSYS VERSION POR SDUCATIONAL PURPOSES ONLYSY

swssr SETUCED EIGENVECTOR (NODE SMAPE| SOLUTION weess FRBQUENCY - 1.5887
LOAD STEPs I MODE « 2 O ITER.. 2

OTE - ALL VECTOR LOFS ARE IN NODAL COORDINATE SYSTENS.

NCTE - oy vz *0OTE ROTY

e -6 «531leE-0% -0 S66651N 06 0. 4786018-08

313 -0 629735E-08 -0 101796E-O8
o0l -0.4307508-32
3002
3003

1113

soie
sc1l
212
9013
e
015
9016
017
soie
8019
$020
%021 ©0.1668108-02 -0.501163E-02 0.7

022 ©.1967778-92  -0.3311008-02 ©.204"60K-C3
033 0. 177945802 -0.8338058-02 ©.S36378E-02
9024 ©.1402088-03 -0. 378137825 ©. 181926803

-0‘

A I

ROLE 25 17 22 ]

VALUE -5.8175€ 0.109797 7 09924 o.
x

Teess ANSYS - m ANALYSIS SYSTEN XEVIGION 5.0 oeew

aodle 2 VEXS IOMSUNGS PARC 18:55:12 OOT 11, 1995 O% 131.380
POR SUPPORT CALL PHONE ax

Modal analysis of coupled syswtem of presur.zer spray line & building

SAANSYS VERSTON POS BOUY ATIOMAL FURFOSES oMLY*™™

* NEDUCED EIGENVECTOR (MODE SHAPE] SOLUTION "**** PREQUENCY «  2.8007
LOAD $TEP« 1 MODE -« 3 CuN ITER. . 3

NOTE - ALL VECTOK DOFS ARE IN NODAL COGRDINATE SYSTEMS

RODE ux oy us ROTX RoTY
i 0.145571R-058 0. 2868678-07 0.59708€E-07
2 -0.84M17IE-03 0. 39A3198-02 -0 .7505418-03
3 -0.:e21MIR-02 - -0.1149508-02
4 - ©.2771818-01
§  -0.nTITE-03 0.8741218-02
€ 9. S63830E-01 ©.4586218-01
7 -0.9061438-0) ©. 84és3iE-01
s 9. 236902801 0. 402581E-02
1e ©.29388% ©.115046E-02
11 62450 -0 134837
12 6 s1681 -0.262227
13 €.98%67 -0.315830
2 6 98970 ~-0.160972
15 €.90975 ~0 3199963801
16 6 38%8) © 244233
17 6.9669¢ o 3Cir88
18 6 8648y .403577
1s €. 71737 O sscecl
20 %.30180 0 66528
a1 6.17629 0. 991248
22 ©.565992 0.8973578-02
2} -0 3094688 02 © sacselE-01
it -1.1088% -0 243184801
s -5 99327 -0.236018
2% -6.12978 -0 233022
b 269388 -0 327982801
28 ~1.71858 -0 144358R-04
2y -0.100247 © 4€58338-6)
30 . O.SE8384R-01
3 9.77438 '0 3372828-01 ©.247%708-01
32 9. 87681 -0.3122208- 01 G baR9SAE-OL
3% §.69%08 -0, 345519802 0.862073K-01
3 885296 ° oy
38 ©_486753% 0. 8€2167R-01
3% D.9€312828-02 0.8621708-01
4C 0. 468791 0. 862136€8-01
41 -C.S%%ed4m-G1 © . 8621088-01
43 -0.1754298-0% ©.47eéesE- 01
& -0 1752408-01 ©.3535208-01
&5 -0.174740B-01 ©.555934%-02
1
WSS SNND - MNALYSIF SYSTEM NEVISION $.0 vt
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Moda! armalysis of coupled system of presurizer spray line & building

*TANSYS VERSION FOR EDUCATIONAL PURPOSES ONLY**

seser REDUCED FICENVECTOR (MODE SHAPE) SOLUTION *****  PREQUENCY 2.8007
LOAD STEP- 1 MODE « 3 UM ITER. . ] -

NOTE - ALL VECTOR DOFS ARE IN NODAL COORDIMATE SYSTEMS .
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1 0 674893801 -0.d47461R-03 -0 437463E-02
b o.9)11%58-01 -0 6498168 0) 0. 538769803
95 0.9692632-01 -0.17é8418-02 0. €220032-03
" 0.9800a98-01 -0.2652238-02 0.62238€8-03
b d 0.9957718-01 -0.388721R-02 S.622973%-03
e 8 100933 <0 ARALOE- 02 B.633528%-03
L 0190999 -0 499752802 0.a8335422-03
L] o.978736R- 02 -0 558150802 0. 138773E-03
100 Q. 92Ta2IE-01 -0, 53582098-02 -0, 236443%8-03
101 ©.8327248-01 -0 SSalesE-o2 -e. 3sLsE-0)
162 0. ssssiE- O -0 SS58256m-02 -0 493071E-03
103 O 819312E-01 ©.3383118-01 0 $49693R-03

104 ° -0l e 03
108 0.208286E- 01 -9 . S80REVE-O4
106 : a._1672098-0% -0.2295818- 03
o 0. 819602802 -0 .865628E 03 -0 154856E-02
109 0. $1767aE-01 -0 3%43408-02 -0 134018802
11 ¢ 813569802 -0.5940858-02 -0.1340038-02
132 ©. 812657803 -0.4661008-02 -0, 1339952-02

11 o.%eéien-02 -0.58%276R-02 -0, 383603K-03
114 0. 965863801 -0 €13070E-02 ~0.1936598- 03

118 c.101107 ~0.4336828-02 ~0_3936808-03

116 . 108282 -0.853€598-02 -0.3837278-0%

118 0.111838 ©.6559138-02 -0.3883819%-C)

» 0. 6729038-01 -0 655339803 -0.833544R- 03

122 0. 667791802 -0 .587897R-02 -0 .899383E-C2

124 © 713436E-01 -0.449029E- 02 -0 E99326E-02

128 S 831812803 -0.852¢768-03 ~0.4981608-02

b3 ¢ eTisesE-1 -0 §77504m-08 ~0. 814196802

129 0.934025E-0) -0 195290E-0% -0_226349R-03

130 o €3893%2-21 0.103892E-0¢ £_514302R-08

13 ¢.1Tmsoee-C1 0.5328678-02 ©_106196R-02

132 . 73399%E-02 © 5)06388-02 o 2ea%8BE-C2

1 ¢.7899552 02 ~0.1700318-02 -0.957171R-04

134 0.7701038-02 -0.170084p-0) ©.1143388-02

e ©_€6343CE-02 0.1470838-07 ©.2127018- 06

Eld 1842308-02 o e 9.739%3758-06

Joe 9,321 3%84R-02 0 _62€)78E-07 0.1319578-08
i
weves ANSYS - ENSINEERING AMALYSIS SYSTEN REVISTON S.0 oD
404182 VERS 1M« SUN4SRRC 15:55:14 ©OCT 11, 1998 Ch=
POR SUPPORT CALL PHONE PRX

Nodal snalysis of coupled system of presurizer sprey line & bullding
COANSYS VERSION FOR EDUCATIONAL PURPOSES ONLY™™

mumm-mm--"- PREQUENTY -
LOAD STEP. b3 = 14 OuN ITER.. e

NOTE - ALL VECTCR DOFS ARE IN NODAL COORDINATE SYSTENS

RODE oy vr ROTX
310 e.“‘&l!’l o 0. S4¥72E-07 © 2818442 OS5
mn o TeESe oL C 10497)E-0¢ 0370140805
9001 8.6037392-202 -0 367438802 -8 1376078-C2
002 ¢ &3seNsE-02 -0 392992E-02 -0, J412308-01
so03 ©.3637Mem-01 -0 402762802 -0 1183628 01
S004 0 2093348-01 -0.4022238-02 -0 . 59€7808-02
200% T 1842748-03 -0 4D0€19R-03 -6 1034788-02
€ ©.6773028-02 -0.53972%8-02 -0 _4856258-02
9007 -0 76€23338-02 O.3sisase-22 -0 107985R-01
So0e -0 307049%-02 -0 338L49E-02 -9_105762E-02
00 o 8763 TE-G2 0.1521398-02 ©.529351R-02

12.0%a

113 .2e0

12.0%4

Nodal analysis of coupled sy tem of presurizer speay line & bailding

“PANEYS VERSION POR EDUCATIONAL PUKPOSES ONLY™*

ssess REDUCED EIGENVECTOR (MODE SFAPE) SOLUTION *****  FREQUENCY « 13.082
LOAD STEPs 1 WODE - 15 CUm. ITER. s 15

NOTE - ALL VECTOS DOPS ARE IN NODAL COORDINATE SYSTEMS

»OE ux wy vz ROTX oY
1 -0 . 471950804 ©. 476871E-05 ©.139500R-04
2 ©.7551048- 02 ~0.2474178-03 0.8300348-03
3 2.439087R-02 ~0 ISRLIZE-CY 9.1177848-01
‘ ©.4342798-02 -9. 141086 9.5025«88-0)
s 0 431l828E-02 -9, 183878 0 700608 01
L3 ©.1101458-03 ~0 191888 ¢ 750364R-01
2 ©.137266R-01 -0 191884 0.7538248-01
b 0 YI5353E-02 ~0. 121847 © 5344758-02

16 ©. 31aTé3R-01 -0 191814 0.100¢328-02
11 ©.101218 ~0. 191047 0.64C1018- 71
12 -0.7isledE-C2 -0.3908%9 O.BEYIESK-N]
13 -0 S46861E-01 -0. ©0.6476338-01
14 -0 S46844E-01 -0 9SIESE-OL 0. 438611801
15 -0 .5467348-01 -0 €166028-02  -0.333422m-03
16 -0 S4e617-01 0. 322656 -2.114863

17 -D.4STIesR-CL ©. 243838 -0.1358%2

18 -0 €39541E-02 0. 338212 -0.178235:

19 0.4875978-01 0. 405779 ~0.2304%

b 0.187773 © Saesr? ~0.36938%

E2) 0.164078 ©. 882029 ~0.332268

22 -0.381589%-01 L3 ©.3e354e

23 0. 29€vésR-02 0. 950702 ©.271028

i G.5385a88-0) 3. 550304 ©.929530=-01
%5 -0 821366-02 ©. 546978 -0

26 -0 .338156E-0L c ~0.37%744

r 3 -0.390357P- 0} 0.541227 ¢ 181362

an -0 . 7669328-04 0. 0.236391%-01
% 2.8764478-01 0 S391e6 -0.47

A ©.48T135E-02 0.53078% -0.123381

n 0.3131988-02 0. 530707 -0 8328648~ G2
2 -0 JO0eReR-G2 O 4RSS0 ©.2390828-C1
3% -0 :47227R-01 ©. 374954 0 _e%4308K-01
¥ -0.30245%8-01 0 343830E-01 0.€951788-01
38 -2 2174301E-01 S.9Masse-02 0.7035798-01
3% -0.539708%-02 .318884 . TogréaE- -1
0 © 239298 c 732362 0. 708618801
e 0. 396124 0132682 9.7101720-01
a 0.42%74¢ 0. 169070801 ©.415618m-02
" o 42878 © 1297198-01 ©.2911898-01
4 o 423718 0. 1991¢6E.02 -C.%6%:114E-02

1

sress ANSYS - ENCIMEERING ANALVSIS SYSTHN REVISION 5.0 btsagsnd

404182 VERS 10N« SUNSE PARC 15:55:24 OCT 11, 1998 CP» 113.3%10
POR SUPPORT CALL FHONE FAX

Noda! anmlysis of coupled systes of presurizer spray line & building
SEANEYS VERSION POR EDUCATIONAL. PURPOSES ONLY®Y

seves REUUCED ETGENVECTOR (MODE SHAPE) SOLUTION ***** FREUENCY « 13.982

LOAD STEP. 1 MODE « 1S OuUN ITER . is

NOTE - ALL VECTOR DOFS ARE IN NODAL COORSTNATE STYPTENS .

woe ux bd o ROTX RoTY
et O a2l -9. 352028 -0 882991
&7 © 422992 ~0.3%479% ~0.949283
as © 822452 ~0 422634 ~1.01340
« o.821707 ~0. 3965487 -1.095%8
50 © 330931 -2 2841 ~1. 14997
51 ©.42068% -8 -1 16060
52 O 419817 0.1073%eR-01 ~1.177%%
3 G 415882 2 -0 914242
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saves ANSYS - ENGINEERING AMALYSIS SYSTEM J(EVISION § © lhienh
«wWane-2 VERS [ ONSUNIEFARC 15:585:38 OCT 11, 1995 CPe
POR SUPRORT CALL AONE AX

Modal snalysis of led of pr spray line & building

SERNEYS VERSION FOR EDUCATIONAL MURPOSES OMLY®™

seees BEIUCED BIGEMVCIM (NS SRFE| SHATIN ‘eate  FREGUNCY -
LOAD STEP. +« 20 OuN. ITRR.. 20

NOTE - ALL VECTOR DOFS ARE IN NODAL COORDINATE SYSTENS.

WODE = oy U ROTR
1 ~0. 807354805 ~G. 4069438~ 06 -0.3583176R-04
2 ©.28622%R-02 0. 180306801 ©.28175a8-02
3 O P490STE-02 0. 139858 0. 1#5296R-01
4 0. 992811E-02 0. 630852 0 &28473E-0)
s ¢.1014678-01 o.778320 0.£72616R-02
6 0.17€2638-02 0 19457 0.Sie198%-01
? ©.440208E-02 0. 794594 0. ad25428-01
Ed -0.3867208- 01 . 793182 -0.231056¥-0:
0 -0.3219402 0.792913 2 355034m-02
i1 -0.575921 0. 784158 ~0.10494
12 -0.8526092 -0 0.785153 -0.339138
13 0. 107468 2 Seséle ~0 341586
4 0.107818% 0. e)e8s: ~G. 299578
is 6. 107618 . 127027 -0.200318

1s 0.10782¢

17 ©.9396538-01
18 0. 380250601
15 -0.3051048-01

47787 ~0.6347L88 02
S22 0.3769108-01

-0
-0.
-9.
-8,
0 ~0.175368 -0.182373 a.29799)
21 -0.111349 -0.167813 G 223388
22 0.178208 -0 163800 0.32797%
23 9, 2090642-02 -0, 163577 ©.358166
i & 301048 ~0. 162913 ©. 345310
s ©.300433 ~0. 158363 ~0. 408323
26 ©.3863958 -€.157888 -G 383952
an -0 284232 ~0.153091 0.347588
s ~0.332088 -0.151308 -0.2702068 - 0L
k1 ~0. 286745 ~0.150087 -0. 440270
e 0. 640642 ~0. 142559 -0 #3874
31 ©.63332¢ ~0.143488 -0.6%7129
32 ©.60775% ~0.3139%17 -0 701238
-e. 79774

- 2608048- 01 -0.707423

0.151610 -0. 706762
39 0. 607!5“ o2 040986998 O -C 49984
o 1.2985% -0 335454
s C.147208 -£.21954808-01 -0. 688333
4 -0.668478E- 01 0. 3856088-03 -0 454149
s -0._6686560-01 ~0.1073098-01 -0.3749%1
as -0_ 663094801 ~0.41%2768-01 -0.1402377

weevs ANSYS - ENGINEERING AMALYSIS SYSTEN REVISION 5.0 i

4031€6-2 VERS LON-SUNS PARC 35,55:18 OCY 11, 1995 CPe

POR SUPPORT CALL PAX

Modal analysis of coupled eystem of presurize: spray line & building

*SANSYS VERSION FOR EDUCATIONAL PURPOSES ONLY**

seees REUUCED EIGENVECTOR (MODE SHMAPE: SOLUTION s*e+» PREQUENCY «
LOAD STEP. 1 MOR =« 20 CuM. ITER .« 0

NOTE - ALL VECTOR DOPS ARE IN NODAL. COORDINATE SYSTENS

WOUE ux uy w ROTX
i -0.€475e8-02 -0.3132%0 1.78058
<« -0.€750258- 02 -0.307473 170438
e -0.6755798-01 -0.295002 1.78952
& - ~0. 235397 1,79108
S0 -6 1.776Mn
S1 -Q. 1
42 ~0.681089E-0) o, 1.72218
9 -0 . 6879068~ 01 138768
e -G . 6975308-0) -0 110945
55 ~C.6977338-01 -0.1643%8
bl 0. 2625&32E-02 <O 254388
7 . 688cé1R-0L ~0.2546%4
e © 102287 -0. 354962
b ©.14247 -0 .2553&1
L 0.1889%C ~0.265748
61 0. 188003 -0.258126
&2 0 184528 ~0. 2883 &~
63 0.166662 ~0.2%2684

0.167023% ~0.534827 -7 . Soox8e
&5 0.167184 ~3 -0 586645
6€ 0166380 - -0.640338
€7 0.165885 -2 -€ 681836
68 ©.165458 -3 -0.66279%
€5 0.164993 -2 ~0.652388
ki 0.164674 -3 -0 637397
” 9. 160966 -2 -0.58228)
12 © 164136 -2 Jasse ~0.4%8730
" 0. 164864 © 830443E-02 0332612
T4 0 1de%en 0.3%4%83 C.Seeh0e

134090

17.7%

114.130

7,750

s ©.1€508% 0. 210283

e ©.16%213 1.20%0%

” 0166046 1.3456%

. 0.16533) 1.87456

7 0.16425? ~4.03880

8 ©. 164019 -5.579%2

- 0.163958 ~5. 84046

LH 0. 28082 ~6.07042

L2 0. 6)Y75p8R-0) -0 657806

64 0.3539678-01 -0 487262 i

8s 2.1839378-02 -0.3391% ©.392768
3
weRee ANGYS - ENGINEERING ANALYSIS SYSTEN REVIEION S 0 eaad
404162 VERZ I ONs SUNSSPARS 15:55,15 OOT 11, 1938 Che 113.180
PCR SUPPORT Call SHONE PAx

Wodal lysis of lad sy of presurizer spray line & bolilding
SEANSYS VERSION FOR EDUCATIONAL PURPOSES ONLYY*

weess REDUCED EIGENVECTOR MODE SHAVE) SOLUTION *+¢**  PRBQUENCY « 17.750
LOAD STEP- T MODE « 20 CUM. ITER. - x

NOTE - ALL VECTOR DOFS ARE IN NODAL COORDINATE SYSTENS .

ux oy ur
oF 0. 419084E-C2 ©.3737588-02 ©.9971168-01

114 1.16334
115 3

116 L%
11s o

3.10%42
130 0.4376138-01
122 -c.esae-0)
12¢ ©.126736R-01
138 © 108947
pe 2 o.iemM

306 -0.2237658-04 -0 _1SB14EE-05 0. umn—n
308 -2 33154804  -C IS484eR-08 -0.1772%38-03

seser ANEYS - ENGINEERING AMALYSIS SYSTEN RSVISION 5.0 s
40416-2 VIS ION- SUNGSPARC 15.56,1% OCT 31, 1998 P 114 200
FRX

Hoda! analysis of coupied system of presurizer spray line & bullding
*TANSYS VERSTION FOR EDUCATIONAL SURPOSES OMLY**




_Jines

018 O, 726483E-02 -0.147669 -1 12948
2018 0. 465270 -0 35166 ~1.079%1
sory -0.843837 0.30336% -0, 08580
a1 -1.0852% G.378079 0.70335%
019 11358 -0 292254 -0, 696213
9330 -6 .6720¢8R- 01} ~©.351540 1.2%882
$022 0. 16482% -0 105084 2.02745
023 ©. 374500 “3.5237% 0.2950%9
023 1.47728 6.1815) s.27201
0214 2124046 -0 6992678-02 i.1pen:
RAXTIES
NODE 118 S5 122 o ] o
VALLE 2.10342 7.977%6 14 %47 o e o
1
esver ANSYS - ENCINEERING AMALYSIS SYSTEN REVISION S 0 TRowe
40418-2 VERS IONSUNSSPARC 15:55.18 OCT 11, 1998 CP» 114.240
POR SUPPORT CALL Fax
Moda!l snalysis of coupled system of presurizer spray line & bullding
SOENEYS VERSION POR EDUCATIONAL PURPOSES ONLY*®
REDUCED EIGENVECTOR (MODE SIAPE) SOLUTION =»»+* PREQUENCY « 18,242
LOAD STEP- I WODE - 21 CUM. ITER . 2
NOTE - ALL VECTOR DOPS ARE IN NODAL COORDIMATE SYSTENS
NODE m oy ue ROTR ROTY ROTT
1 © 3476278-0% -0 T94108K- 05 -0 375847R- 04
2 -0.2262088-01 -0.130801 -0.2177218-02
3 -G 8224448-C) ~1.36481 ~0. 164188
4 -0 BS6E9SE-0L 4 48552 ~0.383188
O.8738058-01 -5 4704 ~0. 485611
L3 9.5613608-01 -5 58699 -0 4401 4%
? ~C.344738E- 01 -5.56716 ~0. 389770
s 9.27237 ~5.95652 0. 153488
1.63380 -5.5544) ~0.2518338-01
3. 88934 -5.50421 0 855245
©.37768S S 4%678 1 6733
~0.97832% -4.107196¢ L0eses
-0.978703 -3 3 1.89352
~0.9794%7 ~C 959764 1.5207
-0 982129 - 8%060 ©. 722561
-0.931802 3.2807 0.59912¢
2.747770 3.07418 2. 413882
-8. 550033 2.53018 0. 2las4s
-0 329598 O 7481 ~0.1303%4&
-0.526277 0 683787 0.217822
0798836 O 42842 -2.89882
-0._151448 © 640746 2 4268
C.52602¢ 0. 636530 -1 04331
~1.83438 © 608750 2.3050%
174048 2. 605939 124503
1.61321 2. 87253 1.49273
1.29997 0. .S6811¢ 0. 178298801
© 389433 ©.56133%6 2363
-0 738380 0.420483 0. 636436
-0 EMETLY 5.530104 0. 615950
-0 475672 ¢. 530372 ¢ S99l
-0.224601 0. 4€7838 C. 815738
© 394976 ©.150928 0. 6L4660
0. 608542 0. 97sETER-C) 0. S98507
0. 128808E-01L ©. 319080 0.557704
-1.30872 ©.S4772¢ o S8e)ss
-0.3909%7 0.67257218-01 0. 578130
-0 .258%04 0.26€3188-01 0 aspesSa
-0.25833% 0.332€6788-01 O 40SC2e
-0. 258194 0. 577508801 0.307974
1
wesss ANSYS - ENGINEENING AMALYSIS SYSTEN REVISION 5. © b s
40426-2 VERS T 15,5526 OOT 11, 1995 CFs 114 .27
POR SUPPORT CTALL FAX
Nods! anslysis of coupled system of presurizer spray line & building
TSANSYS VERSION POR EDUCATIONAL PURPOSES DMLY
sseve RENXED EICENVEITOR (NODE SHAPE, SOLUTION *wevs FPREQUENCY 18 244
LOAD STEP. 1 WDE = 23 CuR. ITER « 2
NOTE - ALL VECTOR DOFS ARE IN NODAL COCEDINATE SYSTEMS
NOUE w vy - ROTX ROTY RoTZ
‘e ~C. 255687 0.284871 1.39542
& -0 255543 0.262526 1.4576€
an -0.255433 €. 334801 1.813Mm
e -0.2556347 ©. 183963 1. 593ee
se -0 355038 ©.1357C% 1 84782
s -0 254945 ©.123208 1 687,
52 -0 254693 0.9124538-02 1.67327
83 -0, 253447 ©.2717% L.2e02%
sS4 -0 351345 o .s9%e18 ©.9870128-03
&8 -0. 251398 1.0227% ©. 140994201
54 -9.156261 0 .%23381 -0 119340
9 -0.13122%7 C. 819656 5119403
58 -0.7971€658-01 0. 125161 =0.119457

404930801 580813
3558

8 -0, ®.

60 -0.1133i52m-02 0.43

1 0. 986888802 0. 284317

& 0.109%888-01 ©.27171% -0 119684

€« 0.2253478-02 0. 3137838-01 -0 113883

" ©.220170%-01 -0.3 ~0.133657

as 0.317810%-21 ~0.187117 -0

se 0.2153088-01  -9.2)%62% -€.161917

L3 o 2131mE-02 ~0.232876 ~0. 2

o8 2.3115638-01 ~-0.238058 -0.172%2

69 0.2102768-01 -0 2a%742 -0.17298)

0 ©.2093028-02 -0.221941 ~0.171218

71 ©.3C71418-02 -0.191792 -0,

12 0. 2066488 02 -0 142796 -0.137380

”» 0. 204422002 0.18773& 0. 13680

4 ©.30416e8 01 ©. 221620 0.

7% 0.3036448-0L 0 287413 O.d86174

% 0.2030898-01 ©.336818 ©.€57325

” 0.2064268-0) 0354010 ©.732016

s 02030078~ 0. 373187 ©.831426

kil 0. 196234B-01 -0 160478 0.376962

0 0.4 -9.3)6875 0133946

n ©.194573R-01 -0 37902 o. 814568801

L a. 01 ~0. 395992 0219799801

L) © ICSBATR-01 -0 432734B-01 0 1985ME-01

L 6. .2015:108-01 -0 317615R-01 0.197781E-01

as o.13871m-01 ~0 236944R-01 ©.1973168-01
i
ssses ANSYS - ENGINEERING AMALYSIS SYSTEM REVISION 5.0 sohes
404182 VERS 1 ON- SUNASPARS 15:55:16 0CT 11, 1995 CPe 134 320
FOR SUPFORT CALL AKX

Modal analysis of coupled system of presuriser epray line & building
STANEYS VEREION POR EDUCATIONAL PUMPOSES aNLY**

seses REDUCED EICENVECTOR (MODE SHAPE) SOLUTION weees PREQUENCY « 1820
LOAD STEP 1 MODE « CUM. ITER - n
WOTE - ALL VECTOR DOFS ARE IN NODAL COORDINATE SYSTRMS
NODE X oy vz ROTX TY
Be 0. 2453062204 0108703803 0.9813608-02
L 0. 113878804 -0. 580797805 -0 1983808-03
90 ~0.22%429 ©.262714 141922
9 ~0.128538 0 263410 1.23%9¢s
3 -0 32762181 o.318222 1.18083
54 ~0.611966E- 01 ©.35%4172 1.18033
" ~0.1244792-01 O 3esies 1
bad 0.5310988-01 ¢ 1.
» . S6819)8-03 ° 1
" ©.9843798-01 ° 3
100 ©.7531%4m-00 0. 1.
o 2. S94461R-0) ° .
102 0. 3ME8RIE O 0.
w03 -0.4230838-01 o
104 -0.)988428- 01 o
108 -0 I96324E-0) El
106 -0.395336R-01 o
107 -0.3891758-01 o
109 -0 2066128-03 °
13 ©0.1457098-01 o.
112 0. 301637801 -0
13 ©.2285%8 0.
118 03535435 9.
18 . 4asaY? °
11s 0 .680017 0.
P ] ©.73%037 8.
130 -©.2907232-01 °
122 -0 . 386696R-01 o
124 0. 44009%98-02 L]
125 o 10048 °
p% 2 0.133061 4
129 0 149166 -2
130 ©.138098E-04 0.
m -0.543558m-02 -0
132 -0.3263435-01 -0
133 . 450450R-C1 -8
134 ©.7006018-01 -0
3oL 0 3544%38-0% -0
306 0. 1524558-04¢ -0 _1823778-04 0. 115068803
Joe O 8542105 -0 126634804 0. 17797468~ 03
sesws ANEYS - ENGINEERING ANALYSIS SYSTEM REVISION 5.0 btagend
40416-3 VERS IO« SUNGS PARS 25:55:16 QOY 12, 1995 Che 114 360
POR SUPPCRT CALL PRX
Nodel analyeis of coupled system of presuriser spray line & bullding
TTANSYS VERSION POR EDUCATIONAL PURPOSES aWNLY™*
¢ REVCED EIGENVECTOR (MODE SHAFE] SOLUTIOR *+eer  FRRQUENCY « 18244
LOAD STEP. I MODE . 21 CUM. ITER.. n
NOTE - ALL VECTOR DOFS ARE IN NODAL COORDINATE $YSTERS
NODE o Y vz ROTR ROTY




1

312 0.1383508-04

-0, J69ETINE-C3

313 0187032804 -0. 3040257 0%

oot ~0.7181228-02 -0 491549

002 -6 SOB2ASE-OL ~0. 475681

900y -2 64906 0. 483368

04 -3 96682 0. 70688

L 8.356% -0 880778

00 10.0302 . A3629%

007 -0 283éée 2.04730

s0oe ©.7508¢8 2.12148

008 -4.37029 ©.116120

w00 -4 -3 €182

so1t o184 2.358572

soi2 ~1.17910 3.90838

013 S0 a8y -2 .4946%

01 1 L =2 el

18 -i.€8116 4. 51688

01 ~3.12831 3.2098%

so1? 2.167%% . 609954

0L 2.1709% 0 6cas02

i -1.34121 0.591217

9020 -0.2569%) © 562318

0321 0.19%664E-01 R

022 O 151848 0.2072248-03

01 2.45953% 1.85038

22e O 596805201 -0 . 184%0%
MAXIMNS
NODE 008 90603 ams o
vaue 10.0302 ~5. 56763 4 areav o
wwets ANSYS - ENGINEFRING AMALYSIS SYSTEM REVISION S0 g
40416-2 VERS 1O« SUNASPARC 15:55.36 ©OT 11, 1955 CPs 114990
POR SUPPORT CALL PHONE PAX

Nodal analysis of coupled system of presurizer spray line & bullding
SOANSYE b3 POR TOMAL LY

eeees REDUCED EIGENVECTOR (NDDE SHAFE) SOLUTION ***%*  PREQUBNCY = 9 &3
LOAD STEPs 1 WObE - 22 CUN. ITER . 22

NOTE - ALL VECTCR DOPS ARE IN SODAL COORDINATE SYSTEMS

NODE u oy o ROTX ROT™Y
1 O I8L34SE-06 -0 11080%8-04 0.2592278-04
2 -2 31183E-01 -0.5304358-C1 -0 30%eaE- 01
3 ~-2.153703 ~€._597871 -0. 370218
4 -0 154843 ~3.1163% 1.33880
s ~0.188383 -2.68221 -1 .7e3e3
. -0 B69I89E-C1 - 2. 77406 -1 tasia
7 -0 667321 E-21 -2.77439 -1 .685058
b ©.1012%2 -2 76537 0. 265654
10 T840 -0 SAI6AAR- 01
i Tiass ~3.5987
12 73830 ~2.323%

13 04100 -1.59836

i 52482 -1.32614

is -0 441950 -&. 420902

14 1 84782 1.383%0

b 54 1,.6758)% 1.55082

18 1.9378% 1 95482

is 32,0307 2 M2

20 591232 2 .87

Eas S246258-01 2.64613

32 sdrsain-02 ~0. 977457

F: S4127e8-01 -0 6828135

2 $199648-01 0. 361037K-02

L sI85278-0F 0.328204

2¢ -27n31e-0 -0 150€30

2 $O80I6R-C2 -0 4de03d

2 #053018-C1 -0. 750235801

Fad J005208-02 O S790THE-OF

30 A70154E- 0} -1.1908%0

3 SE9853E- 01 31.19340

a2 #3176428-0L -1.30283

35 645207801 ~1.3078%

37 112025801 ~1 2078F

% -3 1930968-02 -1.19762

» . 15€716R-0! ~1.19613

L . Slacasa -1.18288

4l e .14€7832-01 -1.17608

& e 1445398- 01 -0. 798297

*“ °© 132174R-01 ©. 670848

45 0 So1874 -G. 500736802 ~0.3709%%
weswe ANCYE - ENGINEERINMG AMALYSIS SYSTEM REVISION 5.0 it
A0426-2 VERS I ONSSUNAEPARS 15:85:16 OCYT 11, 1988 P 114 aac
FOR SUYPPORT CALL FAX

Mods! analysis of coupled system of presurizer spray line & building
*TANSYS VERSION POR EDUCATIONAL PURPOSES OSNLYS*

S EICENVECTOR (NODE SHAPE) SOLUTION s~ PREQUERMCY - 18637
LOAD ETEP= 1 moDR = 22 CON. ITER - 2

o.
e. e 1 o
0. 485348 ~0.63%1238-01 ~1.2378%
0. 478891 ~0. 346408 ~0.5191618-02
0. 278736 -0.351663 ©.2437008-01
0.341402 ~0. 291884 0.166300
0.270887 -0.339832 0.166366
0.217584 -G 192468 O 188424

€ -0 130088 © 165482
0.9563208-01 - 0. 16€542
©.S204708-01 0.298291E-01 0. 168600
G.4878088-01 o 0.1£8604
0. 1229858-01 C.13ene ©.137162
© 130024803 0.11%20 ©. o188
€. 133219801 ©. S41134E-01 o, TaE-02
0.1364028-01 0.6781298-01 LB
o.1391018-02 O 4191238-01 0102638
©.1410308-01 © 338169E-01 0.105282
0.1428188-01 0. 256562703 ©.30302%

©.1438218-01 -0, 124447E-01 ©.102259
0.1460738-01  -0.44%285E-0) ©.9703068-01

0.1 or -8, o2 ©.841153m-01
0.1586068- 01 -0, 155498 ~0.165093
O.1897468-01 -0 157424 ~0.233189
©.1620298-01 ~0.187a -0

0. 164280801 ~0 181274 -9.477438

6 ¥ 1 -0. 145648 ~0.5340%7
0.16853618-01 ~0. 138798 -0 610786
0.1711468-01 -0 260376 -0.2€8825
0172303863 ~0 288584 -0.784053p-02
0.1724610-01 -0 293338 -0.3697798-01
-9. ~0.296571 ©.1062478-01

240443E-01
~0. 239509801 -0.29179¢R-01 o.130123E-01
0.1 1 ~0.191608%-01 0.1207M -0
-0 121388802 ~0.1375828-01 ©.1211438-01

GIoRBBIIIIRIII e ARR SR URLRCE

s

Seess ANSYE - ENCINEENING ANALYSIS SYETEM EEVISION S.O i
40416-2 VERS LON SUBSS PARC 15.88.38 0OT 11, 1998 CP
POR SUPPORT CALL PHONE FAX

Modal smraiyeis of coupled systes of presurizes spray line & building

STANEYS VERSION FOR EDUCATIONAL PURPOSES ONLY™*

eesrs REDUCED KIGENVECTOR (MODE SMAPE) SCLUTION ****¢  FREQUENCY «

LOAD STEP. I MODE - 22 CURM.OITER « az
NOTE - ALL VECTOR DOPS ARE IN NODAL COCRDINATE SYSTENS

NODE ux oy bl ROTX

% -3 .1071762-02 O a3eas1E-O ©.1006078-02

- -6 .3266768-04 -O. o4 0.1 03

L2 0. .a61385 -6 291180 -0.37587%

2 0. 34ddez -9 291735 ~0.967810

L ¢.3enn -0 Jeésac

£ 0184735 ~2. 17318

”% ©.231436 ~0.352485

b G 160232 -0.207¢%?

» 0156297 -0 204608

S8
10e¢ 0. 148963 ~0. 256633
108 ©. 148683 -0 29183
106 ©.148367 ~9.311988
107 0.147120 -G
108 0.108081 -0.250199
1z ©.3251838-01 -8
112 0.1963778-01 ~0.W1S4698-C1
s R oL -0, 1
114 0205764 o. 3
118 -0.319%40 ©.681837E-02
116 -0.489026 9.
118 -0 8313602 6124712
10 0 T41465R-02 2.12233%
122 0.8159898-01 0.9163162-01
126 -0.3830%76m-02 0.3730928-01
128 -0.184a67 ~0 I64884E-O)
127 -6.183%: ©.3063222-
129 -0.1768%¢ ©.17M244ar-02
3 -0. 3 -C.
153 -6 . 1651448-02 G.9415228-0
132 ~0.2471738-01 S41ES8E-O1
133 -0.S608358-02  -D ss4CR-O2
134 -0 .355%732-01 ~449831E-0)
04 ©.323079%-06 ~1101688-04
306 -0 264574R-04

.J6as0sg-06 -0
308 -6.2337038-04 -2 .3731362-04

114, 480

15,637




wesrs ANSYS - SNGINEERING ANALYSIS SYSTER REVISION 5 O Stace
404162 VERS ] ORe SUNIEFARC 15:85:16 O0T 11, 1995 Ch»
POR SUPFORT CALL FAX
Modal analysis of coupled system of presuriser spray line & building
STYANSYS VERSION FOR SUUCATIUNAL PURFOSES ONLY*™
*eves FEDOCED FIGENVECTOR (MODE SHAME) m weese  PREQUENCY -
LOAD STEP. 1 wODE - 22 -m - 2

MOTE - ALL VECTOR DOPE ARE IN NODAL COORDINATE SYSTEMS

NODE o= oY v ROTR

3o -0 $%6326%-03 -0 494i1E-04 ©.2172228-03

313 -0.1826208-03 -0 56156804 0. 3063378-03%

o001 -2.1419C1 -2.7369) -1.82118

S002 -0.11350% -3.75826 -1 80708

9003 -0 _S48248 -2.7735¢ € 2555898 01

004 -1.00276 ~3.77063 1.02696

$CGE . -2. 75831 -3.02968

008 ~3. 74432 3.37 360

el ~2. 68017 ~2.C._422

0oL -2 39226 -1 769

009 -0. 384635861 O 433485

010 ~0.3436918- 01 -1.2200%

011 -0 $36808E- G2 1.41970

012 ~0.932993E- 21 1.58338

012 -0 9214548-91 -1.614m1

018 -0.915126R-01 -1.613216

sgo1s ~C.891175E-01 -0.50150%

2016 -0.8810408-01 ~1.07521

017 o.156192 -1.20804

W0is <. 160187 ~1.30173

bt -0.168823 1.18993%

620 -0 397782 ©.988736R- 1

20322 0 1882978-01 -0.178318 -0 707832

9022 -9.3100378 -0.1R3254 ©.1135578-01

023 -0.372737 0. 13%a5e -1.61840

024 -8. 691430801 0 _asar02E-03 0. 751396001
AN TS
NODE sow0 ? 3006 o
VhiuE 10,8148 ~2.7%10 -3.13260 o
ceave ANSYS - ENGINEERING ANALYSIS SYSTEN REVISIONR S O e

403162 VERS 10K« SUNESPARC 15:58:36 OOT 11, 1995 Cpe
POR SUPPORT CALL ONE PAX

Nodel analysis of coupled system of presurizer spray linme & duilding

SANSYS VERSION POR EDUCATIONAL PURFOSES ONLY™™

vever REDUCED ETGENVECTOR (NODE SHAPS) SOLITION **v v PREQUENCY -
LOAD STEF. I MODE - 23 CUN. ITER - 3

NOTE - ALL VECTOR DOPS ANE IN NODAL COOSDINATE SYSTENS

oy e
200924E-C4 -0 B94SL1E-04
Hreree-0l ~0. 132514801

ux
0.3755878R-04

WODE

1 °

2 -0 184214E-01 Q.

3 -0.1070%% 0157586 -0.29015¢

. -0.108294 0.18771¢ -1.37082

s -0 104398 ~0.100837 ~1.78234

s 0.473016m-01 -0.23%641 -1.7551%

? & 158911 ~0.2338% -1.65%%

5 -0.3310822-02 -0 339263 0.362526
1 -0, 476773 ~-0.320533% 0. 4B8003%- 01
1 -1.5%10 ~0.223088 2. 41293
12 ~1.35363 -0.222380 ~3.319921
i3 -1 .380Ce ~0.1862 1.72508
i 1 35sec ~G.12387% -1.80771
15 1.35914 . 899058801 -0 . T26348
16 -1.357M22 C. 681837 ©.6asaxe
17 1.4319%3% [ O 8leess
is ~1.67458 1. 26013 1 08098
is 1.82%3 1. 8026a 1. 24158
20 1. 48030 1.75887 © 89€58A0
1 -0.768012 1.41380 0787615
a 1. 4629 1 oa1Sas O SA1Te9E-01
3 ©. 389049 1. 41505 ~¢.a7073
e -0.374232 141378 ~1.338%
28 3.0100€ 1.39993 121440
2¢ 1.33657 139810 1.56625
b ~1. 86065 1.3m8? -0.292102
L] -0 459917 1.36% © 193640
Pl 1.73330 3 188749
30 -5 38385 131830 2. 73645
N -5 44902 1.31474 2.7587%
33 -5.58170 1. 26008 2.8700%
as -S.\7s1 10823 3.9480%
» -2 63028 ©. 158116 2.98825
3 2.31%7 -0 §50006 2. %0784
s 0.7218208-02 ©.417286 2.90258
@ -6 . $8011 2.72638 2 85834
@ -1.53727 © 285833 2.8363
43 -C. 748330 0 TeE29E-OL 2.

114 520

19.637

114 850

20383

44 -0.7a507% 0.129423 176138
45 -0 Te@270 0,27129% 1.06827

veess ANSYS - ENGINEERING ANALYSIS

Rt

RYITEM XEVISION 5. C
40416-2 VERS 0N« SUNE S PARS 13.88:16 OCT 11, 199¢ CP» 114.590
CALL oMY AX

PR SUPPORT

Wods lysis of lad sy of presurizer spray line & building

CTANSYS VERSION FOR EDUCATIOMAL PURPOSEF OMLY™

*eess REDUCED EIGENVECTGR (MODE SHAPE] SOLUTION *veer
LOAD STEP. 1 WODE « 23 CuM. ITER.e 23

NOTE - ALL VECTOR DOPS ARE IN NOGAL COORDINATE SYSTENS .

NODE X oy w
48 -0 732360 1.03071 ©. 904225
47 -0.7316%0 0. %7860 1.064%2
4 ~0.73109% 0. %4727 1 21416
4% -C.70104 0. 66:417T 144506
50 -0.728%46 O 463129 1.43990
S1 -0.7285%Y o wsn? 1.6%006
$2 -0 72730% 0.118187 1.83732
53 -o.7mne? -0 16356%E-01 1.

Se -0.711582 0. 430785 &.1937658-02
88 -o0.M1332 0479750 -0.4137988-01
~0.50843% 0350876 -9 248827

71 -0 ©.251835 ~0.249388

s&  -037eM © 183166 0 350073
0.2 0.7%25628-01 -0 250,94

€0 -0 150798 “0. -0.250297

L3 0.8 1 -0. 244519 ~0.2503%

€2 -O.B3INRE-Q:  -0.256217 ~0.350406

63 -0.328247%-01 0387294 -0.211003

64 -0 33a2aesE-0! ~0. 235%¢0 -0.174193

€ -0.3TRIE-OL -0.145310 ~0.17€348

€6 -0 3aeseEr-0) -0 4667912-01 -0 182716

67 0. 3897%4R-01 ©.37€3308-31 -0.189740

6 -0 o3 o. e -S.1%18as

6  -0.3537238-0) 150037 -0.31917%8

70 - o1 S188143 -@. 190317

71 -0.35/704R-01 ©.260732 -G 179647

72 -0.360410R-01 0.31151) -0 154944

73 ~0.372362R-01 0.33454% 0.36337%

74 -0.3776828-0) € 323084 ©.355372

TS -0.376324R-0) s. 0.557%42

76 -0.378883R-01 0. 267748 O 754185

77 -0.3758e08-01 U 840664

78 -C3MCINIR-O2 ©. 219891 ©.9571063

7 -0 388 0. )sssel 0.4233:2

& -0.isli1am-Cl o 42919 o 38

a1 -0 3siSesm-01 0.4362%¢ 0. 5726418-01

62 ©.J€4802R-C) O 450143 ~0.1838868-01

83 0.33139648-01 0.5324218-01  -C.JC4915E-01

e ©.3336%18-92 ©.352637%-C1  -0.205861R-01

as 0. 168218x-01 0.3435768-01  -0.2063390-02

TEe ANSYS - ENCINEERING ANALYSTS
woR

Modal armlysis of Led ot pr
TEANEYS VERSION FOR EDUCATIONAL PURPOSES ONLY**

oot ASDUCED ETGENVECTOR (MODE SHAPE) SOLUTION wsess

LORD STEP= I MODE + 23 CUN ITER . 3
NOTE - ALL VECTOR DOFS ARE IN NODAL COORDINATE SYSTEMS
woE ux

vy uz
108198K-02  -0.603496E-C3  -0.212734E-32

8é o

.7 C. 975018208 C.9749208-04  -0.3308658-03
b2 -8. 1.20675%
2 -0 1.6868%
3 -0 1. 8168
4 o 1.81891
5 -0 1 8188y
% -0. 3. 81682
” .0, 1.8164%
» -0 1.64427
0 -0 1.40463
e -0 133637
e -0 1.01741
103 ~0. ~0.1%6141
104 0. ~0.339092
w05 o -0 393891
106 0. -0 432247
07 -0 -0.24€782
0% -0 -0.19187%
1 0. -0 191861
112 -0, -0.191882
3 o.1 1.2371s
114 0. L2375
s ° 1.237%¢
18 o. L. 232

PREQUENCY -~  20.883

SYSTEX REVISION 8 O
0416-2 VERS IOM . SUBESFRRC 15,58:16 OCT 11. 199 CPe 114 640
SUPPORY CALL N X

spray line & building

FREQUEDICY «  20.882




118 0.7789)1 -0 837338 5. 39763
130 -0 137178 -0 . 8231 1.

122 -0 110893 -0, 433381 1oie24d

134 © . 7389878-02 -0.367784 1 16328
128 6282877 -9 547966R-02 118347
127 ¢ 354542 -0.5387328-02 1.14338
12 ¢.3mer -0 3e6)3iSE-02 0.739406%-01
130 © JB1496E-05 0.16%0358-03 -0.3878038-03
P52 C. I6%4€28-01 -0.145378 0. SE8111%-02
32 0. sss82aE-01 -0.145843¢ ©. 188773
133 0.380197F- 22 o 260842 0.1570878-01
134 O.4535668-03 0.260848 © 212380
308 .3 - ©.20068472-04 0. 894271R-04
308 0 79631804 0. SoX34an-0¢ -0.2971272-03
o8 2.1088068-03 0. 8171848 04 -0, 37058080

verss ANEYS - ENCINRERING AMALYSIS SYSTEN REVISION 5 O bt
408182 VERS 1 ONCEUNLE PARC 15:85:16 OOT 11, 1995 CPe
POR SUPFORT CALL PHONE ax

134 670

Modal analysis of coupled system of prescrizer spray line & beilding
S*ANSYS VERSION POR EDUCATIONAL PURFOSES OMLY™™

weess SEDUCED EICENVECTOR (MODE SSAPE) SOLUTION *ve=s
LOAD STEP. I OMRE . 23 O ITER . i3

PREQUENCY « 20883

NOTE - ALL VECTOR DOFS ARE IN MODAL COOEDINATE SYSTENS

wone uX had uvr ROTX woTY ROTE
310 0 S788478-04 ©.139886E-03 -0 45983)E-03
313 ~0.6301788-05 ©.1742510-03 -0.5383778-03
001 -0.8760378-01 ~0.160378 ~1.8379%
003 -9.1552408-01 ~0.212081 ~1.81804¢
00y 2.13887 -0 I33359 0. S4ABISE-OL
00e .27 ~0.3309822 1.0373%
3008 -3.39€22 -0.227128 ~1.8653%
00e -3.49307 ~2.225:64 ~3.81528
$007 ~1.34652 -8.323211 -2. 51587
b -1.348348 -0. 214017 -1 9454%
008 715428 1.41872 1.8709%
010 4 05aM2 1.41642 3.11807
o1l 1.43018 1.0 -1.76933
012 365307 1. 40865 -0 5€1843
013 -1.63178 1.39050 1.70437
soie =3.7239% 1. 3818s 0 In6Ess
o1 3 65872 1 3asa2 4 95498
e ©.674302 3. 3367 ¢ dazoe
soyy S 08y 2 8667 2.95%6%
018 JoaMs -3.20418 293282
9013 -6 43065 3.08920 2. 88188
02 -0. 738 1.13338 -0 _%9)982
021 ~0.3849178-01 0.279202 1.10802
sciz ©.15159% © 301831 ~0.154440E-01
9023 0. 801297 -0.52%3%6 1.87100
9024 o 129891 ~0.16¢46810-02 -0. 119242
MAXIMNNS
RODE al s018 $O18 ° ° L
VAL 8.05¢72 -3.20418 4 5498 o a ]

seses ANSYS - ENGINZERING AMALYSIS SYSTEN REVISION S O g
404162 VERE IN=SUNESPARC 15:.55:16 o207 11, 1995 Ohe 134. 720
POR SUPPORT CALL PHONE PAX
Moda! analysis of coupled system of presurizer spray line & bullding
*TANSYS VERSION POR RDUCATIONAL PURPOSES OmLY™*
weses REDUCED EIGENVECTOR (MODE SHAPE! SOLUTION *e** PREQUENCY « 32.1686

LOAD STEPs 1 WDE . 24 M OITER - i
NOTE - ALL VEDCTOR DOMS ARE IN NSODAL COORDINATE SYSTENS

BOUE Uy v ROTX =Ty noTL

1 ~0.284197E-05 0 J830Z&R-03 -0 ISDESER-04

2 ©.5362508-01 0. -01 1] o1

3 0.237%83 G 29aMNe 0. Sasa™

. 0 240749 ©. 862300 i saas0

s 0 282240 ©.7539%03 3.82168

3 o, 0. 419274 1.%76¢0

? 0 534362 O 613366 2.1853%8

$ 0.2875992-01 0. 620782 -9.495737

30 ~0.540278 0.620630 0.8653618-02

b3 ©.25341% o.€15081 1.08524

12 G 984990 O $14134 0 357798

13 1.19047 0.427655 -0 200893

4 1.19061 @ 330811 -0. 456878

s 1.19083 0.15584% ~0. 987876

16 1.19112 0. 186125 -3 08997

17 1.260% €.23753290 -2.36121

13 1.87% 8.827237 -3 51892

1% 1.76251 0.%c2170 -2.76372

20 1.80763 1.49%67 ~2.808%

1 1.7 1.7¢9%¢ -2 37650

22 -0 466150 1.74004 ~0.18378¢

a3 -0 . J64S8T 1. Tieé0 -1.13%87

n ¢ 96é5¢
2 4. Tdaas
3s 3. 93614
37 : X

3 <3 8
» -0.101014
w 3

REVISION $.0 ede
15:885.16 00T 11, 1995 C¥s
a¥

wewes ANESYE -
40416-2 VERS | ON= SUNLE PRRC
POK SUPPORT CALL

Moda! mmlysis of coupled system of presurizer spray line & building

TTANEYS VERSION FOR EDUCATIONAL FPURPOSES cMLY**

Teres SEDUCED EXGENVECTOR (MODE SHAPE) SOLUTION ***v*  PREQUENCY «
LOAD sTEP. 1 MODE « 34 CUN. ITER. . 4
NOTE - ALL VECTOR DOFS ARE IN NODAL COORDINATE SYSTEME

BODE ux il vz ROTX
o 6377581

o 6.377028

48 0.376582

L 0.37%833

b © 374988

1 0.374734

52 o .37398%

53 ©.y6%308

54 0 362585

] © 362433

56 0.284571

L4 0.3372€8

58 G .20003%

L 0 .le9663

o ©.108371

&1 0. 8836408 01

Lo 0.6319508-01

€ 6 2468258 02

a“ 0 J4psl1R-OL

(23 0. 2¢97058-01 .

te 0 2528e6R 01 .

L ©.2555448-02 .

s 0.2871938-01 -

© ©.2589108-01 0.2%8083 0. 37T7481E-01
b ©.26400738-01 0243432 ~0.3954478- 02
7 © 2€2651K-01 © 238022 ~2.)81835K-01
2 0 2657558-01 ©.207508 ~0.3084618-01
73 €.27%4912-01 ~0.575€i8m- 01 °. 143218

4 o.3810170-01 -0.8434528-01 0184014

” ©.2840678-01  -0. ©.27140%

o ©.2870478-02 ~0.148342 ¢.353800

” 0.290062%-01 -0.150077 0303556

” 0. 288713%-01 O 144482 0. 210

R ©.2860158-01 0 188588 0.16707%6

Lo ©.28S5a0eE-01 °. 213961 ©.4407722-01
el 0 285256801 ©.32%12¢ 0.175389m-01
a2 0.S441538-01 ooaesss ~C.1265258-01
L 2] 0.2265678-01 ©.2392708-01 -0.1381408-01
L3 . 169905801 ©.152€81%-01 -0, 13883%E-01
- 0 133%e48-08 0 9663448-02 -0 .1354008m-01

23

weews ANSYE - ENCINEERING ANALYSLIS SYSTEM KEVISION S O sedew

404162 VERS I O SUNESPARC 15:55.36 0OT 11, 1598 OP=

POR SUFPORT CALL XX

Wods)l analysis of coupied systam of presurizer spray line & bullding

*TANSYS VERSION FOR EDUCATIONAL PURFOSER CNLYYS

Seess MEDUCED EIGENVECTOR (MODE SHAPK) SOLUTION *»+**  PREQUENCY «
LOAD STEP. 1 MODE « 24 OUNM. ITER .« e

WOTE - ALL VECTOR DOPS ARE IN NODAL COORDINATE SYSTING.

NODE o o ROTY
o 0. 152127%-02 ~9.13 -0 . 249508803

7 -0.1870388-03 G 133139R-C3 -0.185)1418-03

»”n ° 376230 320061 0.296825

e ©. 350788 ©.2206483 0. 664603

Lo . 306466 0138898 0 7585%¢

b ©.269534 0.803&23E-01 0. 7553590

* 0. 31195 -0.1204898 02 0. 755568

e 0.153453 “L SOS207R-02 0.755381

” o 15700 -0 S47081E-0) ©.7s83%0

114 780

22.166

114 810

22 164
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g e oL s s, T

sesve ARDUCED EICENWECTOR
LOAD $TEF. i WO0E -

as

MODE SMAPE! SCLUFION seeve
cun

TER - 2%

NOTE - ALL VECTOR DOFS ARE IN NODAL COORDINATE SYSTENS

i

seese ANGYE

toa16-2

ux
138293802
23133E-04

0000006000000 0000G0000000
s
e
]

o
42i480E-02
346103E-01
1663768 04
131479E- 04
185249802

POBOOOC00D000S

BEBONAOBO000000A00000CN0000C0ENOGE0RNE00

wy
1438048 02
A)8E09E- 04
%2972
Je3dde

3e30e
343589
Jiaray
279643
77808
46016

248080
Ja6138
246223
186986
356952
ano80E
414289
A0€aso
23837
117916
MW
155892

8343098-01
1258618-01
2133018 01
106164

107902

sLS€108-02
681996801
150474R-01
112137802
687695R-08
EAONETE-
135255

135301

6514218-01
S51732m-01
9283018-08

.2617608-04

117306

VERS 10N SUNGSPARC

POR SUPPORT CALL

Modal analysis of coupled systam of presurizer spray line & building

v
172655802
TSreeIE- 04
111488
244069

27862
ITrers
MeEss
317697
e
242152
190206
181"
100534
6607568 01
127260
145422
~15229Y
$13174R-02

[l

0600000006660

TamneE-ol
-181830
151658
181852
s187
175082

268060
- 205853
-J83877
M5799
6T8e5
113833-01
-T131608- 08
I5062€6R-2)

135459
1841092-01
105767
 SB9S4SR 0%
S1578)2-0e
RLLRE ST

i 4 7 s 5k x oly
CO0H6006P000000060000

L1
EL-E-E- -2

- ENGINEFRING MMALYSIS SYSTEN REVISION 3 O
15,55:1§ oCT 11,

CEANSYS VERSION SOR EDUTATIONAL PURPOSES OMLY™*

seves SEDUCED ETGENVECTOR

Loan

STEP. I OWeE .

2% Tum

(MODE SHAPE) SOLITION »=v+

ITER - 25

NOTE - ALL VECYOR DOFE ARE IN NODAL COORDINATE SYSTENS

NODE

110

31y
001
W02
003

o
0. a8TRl6E-04
0. 8L47TE-04
© 583048
©.37037%
-4.2807)
-8 17049
490233
3.42333
-0 850106
-2.8372%
1. 01609
313088
~1.30641
-0 62707SE-22
0.9€37359
~0.68)665
3.54732
1 4058
©.23%2951
o $73833

e
-8 37049

ve

~0_834043E-04
-3.206787B-0)

311288

109430

4. 4255

-5 77382

8.32024

4. 42378
~%.37038
-3.%e%10
~-1.1697%
~0.23T4298 02

TS7348R-01
217547802

LT TRy

sool
11 1288

seere ANSYS - BNCINEERINC ANALYSIS SYSTEN REVISION S
VERS 1 O« SUNGS FART

404162

POR SUPPFORT CALL
Modal wrmlysis of coupled systesm of presurizer spray line & building

15:55.16 oOCY I.X

PREQUERCY -

19935 CPe

FREQUENCY

:mm

23 088

118,019

23 088

118 o%¢

TEANSYE VERSION POR EDUCATIONAL PURPOSES GELYS™

Seese EEDUCED FIGENVECTOR (MODE CHAPE) SOLUTION *****  PRSQENCY
LOAD STEP. I MODE « 36 UM ITER.« s

WOTE - ALL VECTOR DOPE AKE IN NODAL COORDINRTE SYSTENS .

ROCE ux Uy hed oS
1 2. 583204804 O 287806KE-C4 0.1471068-04
2 0.132240 - o,
3 0.475846 v
4 R
s O 4BASAS
s 1.14677
7 160861
s

1w

13

2

13

it

is

1€

E i)

18

13

20

2

2

»

i

b

E

b3

28 0.2838318-01
2 05542508 01
I -f.aeMm

31 0.4

32 -0 443138

33 -8.37308)

37 -0.9963158-01
3 0.211300

3 O 181642801
a0 -0 _4MSBeAR-0L

@ -0 280H798-02
4 -0 3042WIR-01
-0 3VEOIER-01
-0.3038548-01

a2

1

Teses ANCYS - ENCINEERING ANALYSIS SYSTEM REVISION &.0 Shawy

40416-2 VERS [ OM= FURLS FARC T6.55.18 QOCY 11, 1995 O

POR SUPRORT CALL PHONE X

wodai ealysis of coupled system of presurizer spray line & Swilding

TEANSYS VERSION FOR EDUCATIONAL PURPOSES ONLY™"

sewss SEDUCED EISENVECTOR (NODE SMARE) SOLUTION *****  PFRBQUENCY »
LOAD STEF. I WODE - 36 cux. ITER.» e

NOTE - ALL VECTOR DOFS ARE IN NODAL COORDINATE SYSTENS

wooE oy ROTX
46 -0 2%48588-0% 2.60872 R
o ~0.2941678-01 240308 0221382
8 -0 2%amie-02 3.19781 0.25y566
@ -0.2%42298-02 1.70514 ©.3985128
S0 -0 2salssx-0l 1.2%167 ©.332518
521 -0 Paem-oL 112000 ©.339473
2 - panesa 0.773838 0.35&274
£ -0 .38363eE-01 1.59555 ©.249336
54 -0.297613B-03 5. 65628 ~0.13347%
s -G 139881
56 -0.15958¢
5 0. 159846
<2 ©. 160122
bad 180819
L 160390
@ -181280
€ -0 1612%1
« -0 233%1e ~6.3%0322
6 e . -0. 540818
€ -9 .2323s -0.€3%013
% 33383 -0 650284
L3 232873 -0.701894
L 233084 -5 694932
& b ~0. 675861
7% -0.2337M9 654003
71 -0 3343e8 -0 587282
72 -0.
” -8 238301 el
74 -8.23337% %%
7% -0.335853 bie
7% -¢.23%e23 73
77 -0.238178 -0 $9L8es
T -0.258737 14248
7% -0 238382 -G 416622

348

115 a%2

3.8




a0 ~0.33522% -2 72433 -0 333288E-21
- -0 235188 ~1.09106 0. 634330801
a2 ~0.316918 -3 38858 O 158268
o -0.153668 -9. 260712 . 160887
L2 ~0.532334 8.1 0.1609%7
as ~0.119380 -9.9421078- 0} 0 161075

seene ANEYE - ENCINEERING ANMALYSIS SYSTEM REVISION 8.0
Wane-z VERS ION-SUNGE PARC 15.55.16 00T 11,
roR

Modal anslysis of coupled system of presurizer sprey iine & building
STANEYS VERSION POR EDUCATIONAL PURPOSES OpMLY™™
sesve REDUCED ETGENVECTOR -:usuc; uwm- saees PREQUENCY =
LOAD FTEFs i WODE = 26 26
WOTE - ALL VECTOR DOFS ARE IN NODAL COORDINATE SYSTENS

NOTE b uy u ROTX

as -0 26198280 0.3567348-01 0. 448535801

L2 O.5854408-04 $.154%028-03 0. 7CI690E 04

s 0.190104 2.40%290 0.122333

2 0. 875667 2.40737 -0 462353

93 1.0958% 2.70588 ~0.739348

" 0.985026 2.97748 ~0.73945%

s 0.7918%7 3. 301 -0.73960%

3¢ 5.575720 360675 ~0.739582

* 0 Ses43e 3.70027 -6.73954¢

” 0226610 38374 -0 .€5169%

100 0.5224728-03 3 83788 -0.674034

1w -0 S13l66e-01 3 s38e -0. 74187

1083 -0.162092 3. #3%08 ~0. 865673

13 -9.701504R-01 2.42108 -0 237694

104 -0.73396238-03 611303 -0 552023

108 ~0.729036€-01 342060 -0 817768

106 -C.736398R- 0 4.37720 -0 641845

307 -0.761787€- 01 2 4sa0d -0.487113

w09 ~0. 130898 1.71489 -3 695304

1% ~0.22%028 0 519569 -0 . 69509%

112 ~G. 238664 0.917301m-01 ~3.69500)

133 ~0.47975s 3.43%0 -0.74391%

114 -0. 996983 2 34560 ~0.7483 24

118 -1.37842 2 40881 -0.74683]

116 -3.17168 1.770%0 ~0.74825%

118 -3.36484 1. 69875 -0.7437%8

130 1.851263 1.66138

332 086635 1.4317M

124 -0 (1‘11. . © s6840E

128 -2 #0232 -0.6061318-01 8. 08188

27 -3 unx ©.4750238-01 -7 . 838%4

129 -3.13866 2.338728-00 0 47as2

130 -0.483254R-04 ©.2995178-03 0.116404E - 03

P& 31 -9.1295% 1.7333% ©.)E0S3E

132 -0, 283715801 -1.73427 1.37262

3 e.14277% 0. 168480 8 .173450

134 0. 524532 0.16a586 0.942034

308 ©.5804848-04 ©.286924% 04 © 166430E-04

306 C.984108E-04 S. 703018804 ©. 156325808

w0e 9 .7677242-08 ©.1240878-C) 0. 831354E-04
weves ANSYS - ENGINEERING AMALYSIS SYSTER REVISION 5.0 i
404186-2 VERS 1N SUNGS PARD 15,885:16 OCT 1i. 1995 CPe
POR SUPPORT CALL hx

Modal analysis of coupled systes of presurizer spray line & bua.lding
**ANSYE VERSION POR EDUCATIONAL PURPOSES OMLY™®
eees m RIGENVECTOR (MODE SMAPE! SOLUTION *=*v*  FREQUENCY «
LOAD STEFs 1 MDE » 26 CUN. ITER. . 26
NOTE - ALL VECTOR DOFS ARE IN NODAL COORDINATE SYSTEMS
NODE ux Lad uz R

no 0 _6546158-05 0 2409318-03 ©._1o84228-03
n -0 .7485798-C4 0.3108748-03 0.18765%8-0)

$001 © 563506 -1.82%8 4.672%3
$0C2 © 792992 -3.04978 458028
5003 9. 39568 -2 13626 -3.06107
004 8. 58217 -2.127%8 ~%.31041
008 ~2.49218 2.09%1 2.7%65
P06 -0, 308754 -3.08331 2.36843
007 1.54736 -2.93%60 ~1.758%5
008 1oa7s -1.91833 ~1 8440

©.S18081E-01 9.7115328- 02 ©.81709%
010 0.166278 0. 4295)08-02 -0.230392
#0212 0.48933%2-03 -0 26399€%-02 ©.643€55
SG12 0. 884695801 -0 499395%-07 1.21313
9033 -0 .65a2188-01 -0.104873%-01 ~1.04361
014 -0.7904438- 01 ~0.1398838-01 -1 .0485}
s01s 0. 154€358-01 ~0.2022928-01 -0.993%038
sore -0.137018 -8.23174268-01 -0.93%86¢&
$017 0. 757007 .33 -0 13449
sors ©.82M18) 2 oes:0 -0.23257%
019 0. 219382 -1 T834€ -0.338%3

115 130

23487

usarw

23 .467

crs 118 200

REVISION 5.0
15¢58.1€¢ 0CT 11, )
PAx

Moda!l somlysie of coupled system of presurizer spray line & building
SEANSYS VERSION POR EDUCATIONAL PURPOSES aMLYY™

REDUCED RIGENVECTOR (NODE SMAFE) SOLUTION *****  PREQUENCY = 23 523
LOAD ST2Ps 1 NOTE = (7 CuU. ITES. . o

WOTE - ALL VECTOR DOFS ARE IN NODAL TOORDIMATE SYSTENS

NooE ux w vz »OTX roTY
1 o o4 -0. 04 0. 1218658-04
3 0136498 -0. 569066802 0.134763
3 0.547%¢8 0. 696277E-02 26035
4 0.55630% -0, 485957
S ©.5608a2 ~1.

. 3.21e81 ~2.334%6
7 1.67341 ~3.32426
$  0.386310 -3.3068%
10 -3.3083%
1n -3.2%243
12 -2.24888
13 -1 87644
1s -1.5480%
18 ~0.83¢388
16 0.7
17 ©.423758
1 0.
1 © 614269
F -0.233147%
b2y -0.38581¢
n ~0.391921
23 ~6.392160
2 392841
b -0.392098
26 -0.391878
n -0.587292
a8 -0,
» ~0.38e9LE
3 -0.373418
n ~0.373897
12 -C.364257
3% -8.310812
Y -3 -0 2829608 01
38 0. 382840 0.43422%
39 0.291703-01 -0 109784
@0 e 103890 -1.23832
41 0.47omazp-01
43 -0.32203e8-0) -0 33EI85E-01
44 -0.3317I9R-03  -0.17%633
45 -0 120%24B-0) -0 55a880
1
weree ANSYS - EMCINEERTNG ANALYSIS SYSTEM REVISION 5 O g
408182 VERS I 0N SUNG S PARC 15.85.17 ocY 1%, 1s.28¢

FOR SUPPORT CALL

soda! wnalysis of coupled system of presurizer spray line & building

STANSYS VERSION POR EDUCATIONAL PURPOSES OMLY**

Fesss EEDUCED EICENVECTOR (MODE SHAPE) SOLUTION *°Y*Y  FREQUENCY - 22 .50
LOAD STEF. 1 WODE . 27 OUN. ITER.. »
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