SYONE & WEBSTER ENGINEERING CORPORATION

CLIENT & PROJECT PAGE 1 OF 36 !7
PRIVATE FUEL STORAGE FACILITY-PRIVATE FUEL STORAGE, LLC | PLUS &4 PGS OF ATTACHMENTS|//
CALCULATION TITLE ¥
QA CATEGC *¥ (X)
SEISMIC ANALYSIS OF CANISTER TRANSFER BUILDING PR
SAFETY RELATED
__#__# __ Onan
CALLCULATION IDENTIFICATION NUMBER
JO ORWO NO DIVISION & GROUP CURRENT OPTIONAL OPTIONAL
CALC NO TASK CODE WORK PACKAGE NO
05996.02 STRUCTURAL SC-5 NA 300B
APPROVALS - SIGNATURE & DATE CONFIRMATION
REV NO SUPERSEDES REQUIRED (X)
PREPARER(S)DATE(S) | REVIEWER(S)/DATE(S) INDEPENDENT OR NEW CALC NO YES NO
REVIEWER(S)DATE(S) CALC NO OR REV_NO
A€ tdn o
B E,EBBESON 4.‘7 branr , 0 NA X
6/23/98 7/9/48 'J.‘
() it
S Chen 7/% /48
7114
7/9/98 2 /r[1e
A € oo~ 2 M. foonma 9.4 fDonmar o b
g 8/31/39 - Y
€/2¢/44 /3/59
* rov cdfatur N Fue|@l.9
DISTRIBUTION
COPY COPY
GROUP NAME & LOCATION SENT GROUP NAME & LOCATION SENT
%) )
RECORDS MGT JOB BOOK R4 2 ORIG
FILES (OR FIRE FIRE FILE X
FILE IF NONE)

9909140069 F90909
PR ADOCK 07200022




CALCULATION SHEET

STONE & WEBSTER ENGINEERING

TOJW OJCALCULATION NO
05996.02-SC-5

ARFR/DATE
B.E. EBBESON 8-28-99

REVISION PAGE
|

L

REVIEWER/A HECRER/DATE
D. BONNER 8/31/99

INDEPENDENT REVIEWER
D. BONNER 8/31/99

SUBJECT/TITLE

Seismic Analysis of Canister Transfer Building

QA CATEGORY/CODE CLASS
I

TABLE OF CONTENTS AND HISTORICAL DATA
(Revisions, Additions, Deletions, Etc.)

4|

TPAGE REVISION
NO. DESCRIFTION NO. DATE REMARKS
1 Title Page
2 Table of contents
3 Record of Revisions
4 Objective
4 Calculation Method
4 Assumptions
5 Sources of data and equations
5 Conclusion
6 References
7 Part | Model development
1i-14 | Part 2 Computer analysis
15-36 | Response Spectra
37 Sliding and Uplift Forces P
ATTACHMENTS
A Building Masses
17 pgs i
B Building stiffness
20 pgs
C Crane and Roof models
18
D Computer Files
| page
E-mail Memo from R. Youngs to B. Ebbeson
| page




STONE & WEBSTER ENGINEERING

CALCULATION SHEET [TOWGTCATCULATION NO REVISION PAGE
05996.02-SC-5 | 3
PREFARER/DATE REVIEWER/CHECKER/DATE INDEPENDENT REVIEWER
B.E. EBBESON §-28-99 D. BONNER 8/31/99 D. BONNER 8/31/99
[SUBECT/TITLE QA CATEGORY/CODE CLASS
Seismic Analysis of Canister Transfer Building I I
HISTORIC ATA - REVISION
Page No. scripti
None Original Issue
HISTORICAL DATA - REVISION 1

Revision | of this calculation is issued to incorporate revised soil properties and to reflect the 2000
year return period design spectra.

Page No. Description

2,4,6,10,11,12, Revised pages
A-5,A-7,C-3,C-4

15-35 Replaced pages
A-11 thru A-15

B-15 thru B-20

C-8 thru C-16

D-1

36,37,C-17,C-18, E-1 Added pages




STONE & WEBSTER ENGINEERING

CALCULATION SHEET [TOAWOICALCULATION NO REVISION PAGE
: 05996.02-SC-5 I 4

[PREPARER/DATE REVIEWER/CHECRERDATE INDEPENDENT REVIEWER

B.E. EBBESON 8-28-99 D. BONNER 8/31/99 D. BONNER 8/31/99

SUBJECT/TITLE

QA CATEGORY/CODE CLASS
Seismic Analysis of Canister Transfer Building

OBJECTIVE:

The purpose of this calculation is to perform the seismic analysis of the Canister Transfer Building,
in order to develop amplified response spectra for use in the seismic qualification of equipment and
subsystems, and to obtain building accelerations for use in the design of the structure.

CALCULATION METHOD :

The SWEC computer program FRIDAY (Ref. 2) is used to perform the analysis. Input to this
program consist of a lumped mass model of the building, which is developed in this calculation, soil
impedance functions, which were developed in calculation 05996.02-SC-4 (Ref. 1), and ground
acceleration time histories, which were developed in calculation 05996.02-G(PO-18)-3 (Ref. 4).
The method of soil-structure interaction analysis is the impedance method, as described in ASCE 4-
86 (Reference 3). The program FRIDAY performs the analysis using the complex frequency
response method. Results are obtained for the best estimate, low range and high range soil cases,
and resulits are enveloped.

ASSUMPTIONS:

1. The structural model developed in Revision 0 of this calculation was reviewed for
conformance with the structural concrete drawings 05996.01-EC-2-A through 05996.02-EC
7-A, and minor changes to the model were made. Since this design is based on assumed
critical load combinations, there may be minor changes made to the briilding configuration in
the future. However, it is anticipated that any changes will be minor and will have little
effect on results.

2. The bridge crane is assumed to weigh 700 kips.
3. Not used

4. Soil material damping values given in Reference 10 are used. Due to the high ground
acceleration, the soil strains are assumed to be greate: than the limit given in ASCE4-86 (ref.
3,sect. 3.3.2.3)

5. The cut-off frequency used in the FRIDAY analysis is 19.5 Hz. A test case was run using a
cut-off frequency of 15 hz and results did not change significantly, indicating that frequencies
above 15 Hz have little effect.

6. Translational accelerations at points away from the center of mass caused by rotation are
considered insignificant.

7. Section 3.4.2.3 of ASCE4-86 (ref. 3) allows a 15 % reduction in the ARS peak amplitude.
Due to the uncertainties discussed above, this reduction was not included.
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8. Damping in the structure is taken to be 7 % of critical. This assumes that the stresses in the
structure will exceed 50 % of ultimate strength.

IRCES TA ANDE ONS:
See the next page for a list of references used in this calculation.

0 SION:

The seismic analysis of the Canister Transfer Building has been completed and the results appear 10
be reasonable. Results are contained on the computer runs (Attachment D), and response spectra
have been enveloped and plotted, as shown on pages 15 - 30. Results at E1. 170" and EL. 100" have
been peak broadened and are shown on pages 31-36. The analysis is based on a preliminary
configuration of the building, and may require adjustment if the building configuration changes

subst. “+ially. CON A N
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PART 1 MODEL DEVELOPMENT

A lumped mass model of the building will be developed. A sketch of the model is shown on the
following page. A node will be included at E1. 95°-0”, which is the bottom of the base mat. The
mass properties at this node will consist of the contributions from the base mat, the major walls
between El. 100°-0" and El 115°-0°, and some of the interior partition walls. An allowance (5 %)
will be made for miscellaneous equipment. A second node will be included at E1. 130°-0", which
will include the roofs at E1. 130°-0", main walls between El. 115°-0" and E1. 130°-0", walls
between EI. 130°-0" and el. 150°-0", and interior partition walls.

At the crane elevation, approximately EI. 170°-0", two nodes will be included. Since the only
shear walls in the East-West direction are on column lines 1, 8, and 11, the out-of plane response
of the North-South wall may cause increased response at locations away from the E-W shear
walls, especially when the crane is located in the middle of the building. To account for this, a
mass point including a portion of the mass in the E-W direction is separated from the rest of the
building, and is connected to the nodes at E1. 130" and 190" with member selected such that the
frequency in the E-W direction matches the out-of-plane stiffness of the N-S walls. In the N-S
and vertical directions, the effect of the crane on the building response is not significant,
therefore, the total mass between El. 150" and 180’ will be included in the other mass point at
EL 170°. See pages 9 and 10, and also Attachment C for details of crane model.

The top node of the model is at El. 190°-0", and includes the roof and walls between El. 180" and
EL. 190°. At the roof El. 190", the roof spans 65 feet from north to south walls. It is relatively
flexible in the vertical direction compared to the walls. Therefore, a mass point is added to the
stick model to account for this effect. The effective mass and member properties are selected
such that it simulates the roof frequency. For detail of roof model, see Attachment C.

Mass properties and the center of mass for each node point are calculated using the SWEC
computer program MASS (Ref. 5). Attachment A provides sketches showing attribute masses
for each mass point location from walls, roof and mat, as well as computer input and output.

The stiffness of the members between nodes is representative of the walls between elevations.
Hand calculations are used to develop the properties of these walls (i.e. area, shear areas,
moments of inertia, torsional constant, and center of rigidity). Using these properties, the SWEC
program RIG3 (Ref. 6) is used to develop a member stiffness matrix between El. 95°-0" and the
center of mass at El. 130°-0". The SWEC program RIG4 (Ref. 7) was used to develop the
stiffness matrices between the other nodes. The programs RIG3 and RIG4 account for the
difference in location of the center of mass of the structure and the location of the center of
rigidity. Attachment B provides calculation of member properties and computer input and
output.
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El. 9§°

Canister Transfer Building Stick Model
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PART 2 COMPUTER ANALYSIS

Computer program FRIDAY is used to generate response spectra for mass points at E1. 100°,
1307, 170", and 190" plus roof . Three computer runs, best estimate soil case, low range and
high range soil cases are performed. The results are contained on text files on the diskette
included as Attachment D. The output from three computer runs are enveloped , which are
plotted and attached in this calculation. For use in the crane specification, the response spectra at
El. 170" and EL. 100" have been peak broadened, and are attached. A fourth compuer analysis
was performed to obtain the acceleration time histories at node 1 for the high range soil case (se
page 37). The horizontal acceleration time histories at node 1 were used as input to the baseline
correction program INTBSL (Reference 11) to obtain the peak horizontal velocities.

The major input to the program is described below:

IMPEDANCE FUNCTIONS

The soi1l impedance functions were developed in calculation 05996.02-SC-4 (ref. 1). However,
sinc : the latest revision to the seismic analysis program FRIDAY (ref. 2), the output from
‘REVUND’ is no longer directly usable in FRIDAY. Consequently, the data had to be
reformatcd. The information was retrieved from mainframe disk files, reformatted, and stored
on the same disk files. The data set names of these files are:
Best Estimate soil case

STRUCTRL.BEE.STIFFN
Low Range soil case

STRUCTRL.BEE.STIFFL

High Range soil case

STRUCTRL.BEE.STIFFH A

GROUND TIME HISTORIES

The ground acceleration time histories were developed in Reference 4 and were tranmitted via e-
mail. They were retrieved and stored under disk file name “STUCTRL.BEE(ATHORIG)”, ;
which are used as input to FRIDAY program. The FRIDAY limits the number of time points to
4000 (20 seconds for a time interval of .005 seconds), so only the first 20 seconds of the time
histories were used. This will have negligible effect on results (see Attachment E).
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MASS PROPERTIES AND STIFFNESS MATRIX

in Attachment B.

S NCIES

86 (ref. 3), and are shown on the following pages.

Conputer Log

GTSTRUDL (ref. 8) are contained in Attachment C.

analyses are:
File Name Date
SVBEST.ZIP 8/27/99
SVLOW.ZIP 8/27/99
SVHIGH.ZIP 8/27/99
NODEI 8/27/99

included in Attachment D.
NODEIX.ZIP 8/27/99
NODEI1Z.ZIP 8/27/99

The masses, centroid of masses, and mass moment of inertia are output from MASS program,
given in Attachment A. The stiffness matrices are output from RIG3 and RIG4 programs given

The response spectrum from computer output is calculated for 80 frequencies at various
increments. These increments are verified to ensure that they meet the requirement of ASCE4-

Input to and output from the computer program MASS (ST-237) are contained in Attachment A.
Input to and output from the computer programs RIG3 (ST-248) and RI1G4 (ST-249) are
contained in Attachment B. Input to and output from the PC based computer program

Attachment D contains text files of the four analyses using the program FRIDAY (ST-243). The

The two INTBSL computer runs to obtain maximum horizontal velocities (see p. 37) are also

ripti
Best Estimate soil case
Low Range soil case
High Range soil case A

Acceleration Time histories at Node
1. High Range soil

Velocity at Node 1 x direction

Velocity at Node 1 z direction
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Frequency Increment Verification from Friday Output
Frequencies Frequency Frequencies Calculated Freq. Comparison to Periods
Table 3400-1  Increments Calculated increments req. increments Calculated
Hz Hz Hz Hz second
0.5 0.1 0.500 0.027 lessthan 0.1 hz  2.00000
06 0.527 0.029 1.89597
07 0.556 0.031 1.79745
08 0.587 0.032 1.70386
09 0619 0.034 1.61523
1 0.652 0.036 1.53122
1.3 0.689 0.038 1.45157
53 0.727 0.040 1.37607
13 0.767 0.042 1.30449
14 0.809 0.044 1.23664
1.8 0.853 0.047 1.17231
16 0.1 0.900 0.049 1.11134
1.8 0.2 0.949 0.052 1.05353
2 1.001 0.055 0.99873
22 1.056 0.058 0.94678
24 1.114 0.061 0.89753
28 1.175 0.064 0.85085
28 0.2 1.240 0.068 0.80659
3.1 03 1.308 0.072 0.76464
34 1.380 0.076 0.72487
3.7 1.455 0.080 068716
4 03 1.538 0.084 065142 ‘
45 05 1.619 0.089 lessthan0.1 hz 061753 |
5 1.708 0.094 lessthan 0.2 hz  0.58541 |
55 1.802 0.099 0.55496 |
6 1.901 0.104 0.52610 |
6.5 2.005 0.110 0.49873 }
7 2.115 0.116 047279 |
7.5 2.231 0.122 0.44820
8 2.354 0.128 0.42489
85 2.483 0.136 0.40278
9 0.5 2619 0.144 0.38183
10 1 2.763 0.152 lessthan0.2hz 0.36197
1 2.914 0.160 lessthan 0.3 hz  0.34315
12 3.074 0.169 0.32520
13 3.243 0.178 0.30838
14 3421 0.188 0.29234
15 3.608 0.198 0.27713
16 1 3.806 0.209 0.26272
18 2 4015 0.220 lessthan 0.3 hz  0.24805
20 4235 0.232 lessthan 0.5 hz  0.23610

e e R
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Frequencies  Frequency

Table 3400-1 Increments Calculated Increments
Hz Hz Mz Hz
22 2 4 468 0.245
25 3 4713 0.258
28 4972 0.273
31 5244 0.288
34 3 5532 0.303

5.836 0.320
6.156 0.338
6.494 0.356
6.850 0.376
7.226 0.397
7.623 0.418
8.041 0.441
8.482 0.465
£.947 0.491
9.438 0.518
9.956 0.546
10.502 0.577
11.07¢9 0.607
11.686 0.641
12.327 0676
13.004 0.714
13.717 0.752
14.470 0.785
15.265 0.838
16.103 0.884
16.987 0.931
17.918 0.882
18.900 1.036
19.936 1.094
21.030 1.157
22.188 1.215
23.403 1.283
24 685 1.356
26.042 1.431
27473 1.505
28.977 1.585
30.572 1.676
32.248 1.766
34014

Frequencies Calculated Freq. Comparison to

req. increments

less than 0.5 hz

less than 0.5 hz
less than 1 hz

less than 1 hz
less than 2 hz

less than 2 hz
less than 3 hz

less than 3 hz

Periods
Calculated
second
0.22382
0.21217
0.20114
0.19068
0.18076
0.17136
0.16244
0.15399
0.14598
0.13839
0.13119
0.12437
0.11790
0.11177
0.10595
0.10044
0.09522
0.09026
0.08557
0.08112
0.07690
0.07290
0.06911
0.06551
0.06210
0.05887
0.05581
0.05291
0.05016
0.04755
0.04507
0.04273
0.04051
0.03840
0.03640
0.03451
0.03271
0.03101
0.02940
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CALCULATION SHEET TO/W O/CALCULATION NO

[REVISION PAGE
05996.02-5C-5 1 37
"PREPARER/DATE REVIEWERCHECKER/DATE TNDEPENDENT REVII WER
B.E. Ebbeson 08/27/99 D. Bonner 08/31/99 D. Bonner 08/31/99

SUBJECT/TTTLE
Seismic Analysis of Canister Transfer Building

QA CATEGORY/CODE CLASS
|

SLIDING AND UPLIFT FORCES

these results need be tabulated.

JOINT EL MASSX MASSY MASSZ  Ax Ay

1 95 12570 12570 12570 0805 0720
2 130 490.7 4907 4907 0864 0764
3 170 2992 2992 1670 0839 0829
- 190 2198 166.9 2198 0855 0839
5 190 0.0 529 00 0000 2013
6 170 00 00 1422 0000 0.000

WEIGHT 72988

main frame disk file DSN=STRUCTRL.BEE.NODEITH.

For use in the stability evaluation (Calculation 05996.02-G(B)-13, Rev. 1). horizontal and
vertical forces are tabulated. Since the accelerations are highest for the high range soil case, only

Az SHEAR X UPLIFT SHEAR Z

0.769 32683 20142 31126
0834 13652 12072 13178

0.966 9047 7987 4884
1.067 6759 4509 7652
0.000 0 3429 0
2.366 0 0 10834

TOTAL 62040 57139 67572

Additionally, acceleration time histories at the mat-soil interface (node 1 of the model) are
required for the stability evaluation. An additional FRIDAY analysis was performed to generate
these acceleration time histories. Again, since the accelerations for the high range soil case
exceed those for the best estimate and low range soil cases, the high range results were provided.
A text file of this analysis is included in Attachment D. The time histories were stored in the

The maximum horizontal velocities of the mat (node 1 of the model) were also requested. To
obtain this information, the acceleration time histories described above were used as input to the
program INTEBSL (Ref. 11), which among other things calculates the velocity time history and
maximum velocity. Results are included in Attachment D. The maximum velocity in the X
direction (N-S) is 2i.7 in/sec and the maximum velocity in the Z directi .n (E-W) is 19.8 in/sec.

b
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Attachment A Building Masses

The building masses are distributed at elevations 100’, 130’ 170" and 190’ The masses,
centroid of masses, and mass moment of inertia are calculated at each elevation using
SWEC computer program MASS. The attributed masses to each mass point location
from walls, roofs and mat are shown on the attached sketches. The computer input and
output are also attached.

Notice that the origin of the coordinate system is located on the north side of the building
at the intersection of column lines 1 and D. The x axis points toward south and y axis
toward east. The z axis points vertically upward.
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Masses @ £ 140

wells €] 1807 -~ 190" Same as Walls from ). /707 - 180

Roof & &1 190"

y '’
2é2
< N R TR N TR \
\ \ ¥ \ \
' \ X \ \ ; \ \\ \\
68’ | = x \ i k
N\ . \ . \\

u?’k‘_‘ A
PAGE lo

L0, L5790 02-5C -5




CALCULATION SHEET

STONE & WEBSTER ENGINEERING CORPORATION

J.0./W.0./CALCULATION NO. REVISION PAGE |
AS010 61 05‘9?602—56" )‘- / ;4'7 {
PREPARER /DATE REc 2,{,/” REVJEWER /CHECKER /DATE INDEPENDENY REVIEWER/DATE
2 yA éﬁf b L2258 A% " 7/15/58

SUBJECT/ TITLE

Crd  Sgirmie Shiysis

QA CATEGORY / CODE CLASS

©
\,1/\

. ?4;,}‘_

EL 170'-0" i |

£ Is5'-3"

EL 41707

\
\

MopEL _OF BunT UP WALL SELTONS FOR CRANE RAILS

ATTACHMENT A
e 17

AL 8025996 02 -5¢-5




(o nz¥)
L1 Ce) O
95-20 AbbS0 O

\||q||J.,.4m
|I.I|d| T INIRHITLLY

S-

€ 6666
££ 00 0°sé 00 [L4p31)
2% (6666
133 "6666
0% “6666
62 “6666
e ‘0 S°L8 ‘0 ‘282 s s ‘et
i ‘0 46 ‘0 402 M ‘Si2 ‘09
w2 ‘0 §°46 @ ‘9% e e “Z8i
2 “6666
” “6666
£2 “6666
4 701 S2°91- "2si | S°eE St
134 $°201 S2°9L- “201 1 $°2% ‘St
0z S7Z01 SZ2°91- *eS g L4 1
6l S"40t ‘0 ‘292 i - By ‘St
8l S°401 "S8 “2f2 K - "SE ‘Si
2i S°401 S8~ K174 1 ‘S ‘St
9 S°401 §°29 Kl K § 0L "SI
Si S$°20i §°L9- “Zsi K ‘oL 1
i STéol e ‘0 b - “SEl g
£l ‘6666
2i S°40i ‘0 St = ‘0t ‘St
L $°201 S8 §T9si i | "SS “Si
ci $°61 seg- $°68 K 1 ‘s2 .
é S°404 $°2€- S"6E K - ‘S ‘st
El 7201 $°e% ‘4% i - ‘0% ‘St
4 $°204 49 %2 - ‘ot “Si
9 §°264 §°2¢- K34 K4 ‘0f i
S s"ioL §'29- e 'z ‘0% 1
v S°20L 2% ‘16 ‘e ‘28l “sk
£ S°Z04 §°49 “i6 ‘z ‘28l ‘St
4 §7401 §°49- R4 g : “2si St
i “00L 13 SSVM 810 AITWVA TWDXS

m’pomenuph‘somcnni’ﬁ—w"ﬁ—u‘n’ﬁ—n‘n’ﬁv}aéﬁp
2E°45780 1074 L0-13A31 ‘07 TVIA SSIMOZLIRAS]

B e e




-----------

-----------

% dssyanisese

;
8 8888888888
e B e B be B B B B B e

. NNNNNN NN NN~
-
i E

L

-
g &

:

&

o
B SEEEEEE

- g8EE

- P S B B B e T e T B B B
§ o 7 Nodssssxkns
; i -
5

NN NN NN N
e

. wixeCTION

WALLS i\

ooooooooo

[t
"]

“EgRARIR

NN NN N e e e

8888882253

---------

BEERRRNNN

---------

W NN NN o N
-

RECT. FLOORS AND MAY

Ly

LX

RR

.000

000
.000
0.44

145.000
Y0=

137.22

X0=
MASS MOMENTS OF INERTIA:

ORIGIN

33144240.0

i2=

4£1952976.0

1Y=

14699297.0

CENTROID
1

xy

10603392.0
10603392.0

2
i2=

7679117.00
19412352.0

-0.17 DEGREES:

Y=
Iy=

2965834 .00

14699069.0

PRINCIPAL AXIS OF INERTIA AT

A=
IX=



28796951 - =AX1 0702980904 =21 00° 282869 =il 00° 2225862 =X

00 000°S6 2’0 02z L5l W3LSAS SIXV A3N 3L 06V S3I1LI¥3408d SSYW
1070 =AX1 0726850961 =21 0079516498 =il 00" g6.5962 =X1




=il
1Y S-25-20°%%450 202
i 2929/
V4 Limkobliy

A
.

£
2% 0 0'oEl  s¥e &8

Ly

0y

65

8§

i 0 "0fi "8 "202 §

9 0 “0fl "0s “LEL s

o 0 "0f1 "8~ "202 s

" 0 “ofi "0s- “iEk s

£€

2

T

0f 0N Y 281 v S .

62 0% - "281 < T % |

82 "ot "0 292 T i

22 09l "0 K T

%2 §22L  S29L- "251 "\ $°2f St
2 X1 . "204 ‘1 §°2 St
"2 S S9N “2§ ‘L s 2 St
£2 S22 ‘0 "292 2 “SEl st
2 S22l "8 262 2 "SE st
12 § 221 "8~ "252 - “S§ Si
02 s 9 “Z8l 2 0L St
6l s2  §29- 28 2 o st
8l sz 0 "0 2 "SEi “Si
2t “6666
i s8N §Re- "6 < "281 £
st S89 S08- "6 ‘2 "281 .
” N X "Il ‘2 292 "0z
£i 0N ST “i51 2 2R K3
21 S22 0 “Si % “of “Si
¥ ST A SNl 2 ‘S8 "Si
ol XX S 68 2 "§2 “Si
6 @ % ST6f 2 "2 "Si
8 XX “L%e ‘2 “0f “Si
] SR M i 2 “0f "Si
9 s 5% iR 2 "0f “Sh
S SR 9 iR 2 "0f "Si
” SR §% 16 2 “2Z81 “Si
£ S? SL9 "6 K - 281 “Si
z S22 - 9 2 “2s1 “Si
b “OEL “13 SSWW 813 AITWA VWS

w'nuacnurksoncnu?ﬁ—?’ﬁ-m‘»‘ﬁ—w‘n’ﬁf‘s’ﬁﬁ'ﬂ*ﬁ—
4§725780 10€7Z2 10-13A31 07 A SSBMOASZASE!




SKULL VALLEY CTB MASS EL. 130.

WALLS IN X DIRECTION

---------------

---------------

SEEEE R EER e

§8888883%3388888

$55 53R PEA pass

ooooooooooooo

NNV N NN O NN e

FRYRRRRNNRRY Yo

LEEnsRnenngemm

WALLS IN Y DIRECTION

.............

LU St &

------------

e FEEFERERE T

NN N NN » v v NN NN

ARERRENXNE 20K

............

CELErserRRRS

RECT. FLOORS AND MAT

ALFA

Y0

Ly

LX

RS

8888
IRYR

490.70

130.65

0.45

Y0=

134.87

MA S MOMENTS OF INERTIA:

ORICIN

Arrkewateny A
£c.

ré

-
X
~.‘.
o
‘
~
g
o
K
A
Q
i
Y

S




TP ‘5-25-20 %550 o 2242
&1 292¢S
V \stw\\\v\kk%

9L

e’o
0c°0

997 1L

P i,

=AXI

000°0£1L

=AX1

=AX1

=AX1

=AX1

050

00°6260.8%

0076260487

00°626048%

0°28696451

=21

08" 7%l

=21

=2i

GO LSL2069¢ =Al 0076258521 =X1

NILSAS SIXV MIN 3KL LNOSY SI1L¥3d0Nd SSWN
00" L 95069% =Al 00799€£521 =X1
“S33WV3Q 20°0 iV VILU3AND 40 SINV WGIONINd

N68049021  =Al 0072986296 =X1
Isys

007 1 75069% =Al 007 69€5521 =X1
GICHINID

0726626802 =Al 00°8966<" =X1




A7 ReHuen s A
Fhec 14

vy
¥

Y
by
v
"
o
9
o
-
w
°
g

23456 7890123656 7890123456 7890

7

D e e

" g wnnnnnn | BB

A B PRRNARR “°RRee

ch

& RSP i

E 8 Bhbhbsn 3883 ¢

=

E R °

o | 5"' ............. £

- NNNNNIYNY NNNNNN -

i

¢ ) SR 25% 2
g;zzzzz*z iiﬁﬁéé "

- W n ...........
§ ffecssdiopes 3=§EEEE§E“E




B '5-25-T0 J44s0 o 2742
5/ 94y
¥ sammiily

00 000704t 009°€- Clz ogl W3iSAS SIXV N3N 3HL LNOEY S311¥340¥8d SSVK
20°0 =AX1 Ou " S2eigse =Z1 00" LaLi602 =Al 00 256822 =X1
“S33W93C 070 LV VILI¥3NI 40 SIXV WZIONINd
0572856 =AXI 00°szzie82 =21 00°ZLecLss =Al 007921169 =X’
0572156 =AX1 007 “eause? =21 00°£922602 =Al 00° 200922
QIO¥INDD
48°62L021- =Axi 0072969504 14 0Tig06Z2yL  =Al 00" 9242969 =X1
NiD1HO
SHTLIMIND 40 SINIWOW SSVW
9 iLe = 877891 =37 09°%- =9A PR 1) =0X
000°SZ1 1o 000°292 000°2 000°S9 0™ 0l
000°SLi ""Q 00 000°2 Go0"s9 000701
s22°8si 0§35 '8 0007281 000°2 049741 geNToL
62z asi Of¢ 8f- 000° 281 000°2 U9 8Sv'9L
006" 091 U 000292 000°2 0%'88 000702
0007091 20 00 000°2 ove'es 000°02
0z 0A ox 1 1 H

|
0572556 =AX1 on-g22i882 =71 00°5y56012 =Al 187608282 =X1
|
|
|
|

NOILO3¥IC A NI STWHM

0007591 005°0% 0007 i5L 0002 0007292 000701
S29°2si 00s°82 000" L6 000°2 000° 281 osz°s
0007091 00S°0€ 0007 i£1 600°2 000°292 000702
0007841 00s°2% 000°L£1L 000°2 000°292 200701
000°SLL 005725 000° L£1L 000°2 000292 000701
000" 094 205°2€ 0007 i£1L 0002 0007292 060°02
or. 9 008" et 0007 1EL 0oe°2 000°292 000°02
vl 0A 0x i 1 L]

WOLLIJ3WIQ X NI ST
04 T3 SSWM 61D AITIVA TS




AQ.)M&\

_

9 W

w0
-
o
©
.
&
o
=
. .
-
L)
-

* 6666
£l " 6666
i "6666
L * 6666
oL ‘0 064 0 “LEL 02 59 292
s 6666
o “ 6658
- *6666
’ “S8L ‘0 292 2 s9 0L
s “sal ‘0 "2 z 59 “0l
b4 6666
£ “s81 s 15l 2 292 04
2 g8y S 28- gl 2 29 0L
i 064 "13 SSWW 813 AFTIVA 1WDIS

”o.hocn J’nsg?ﬁ—wsomﬁ’mgsaﬁ ..wt’ﬁ —“SNQ»JHNJ‘N"QN—
45725799 1074 10-13A31 ‘00 "NIA SSEMIASTAMEI




AQ .X“\\

S$5-75-209p650 I
AR
I||<|I§H

0’0
Vi

0°g

00

¢’

2°0

0°90

00

08612
0007061

=AX1

0007061

=AX1

=AX1

=AX1

=AX1

00
04

52

04

aiol

20°0S8L081

00

007058081

00°0s810s1

00° 0582081

007 6Y86L2S

1
000" L£i

=8
g Oz

000" ifi
0007 i1

=21 00°SZiBs6sl =Al 90°€06£1L1 =X1
0007 i1 W3LSAS SIXV M3IN 3HL 1NOEY SII1¥340¥d SSVN

=71 0072022651 =Al 00°08YELL =X1
*S33W930 070 LV VILN¥3ANI JO SIXV WJIONINd
=21 00°£504126 =Ai 007 LEB286s =X1 —

=71 00720242651 =Al 00°08%€EiLL =X
QIO¥INID

aZ1 0°2s0éB62L  =Al 00" L E8256L =X1
NiDi¥C
SWILEIND 4O SINSWOW SSYN

=02 0’0 =CA 00" L5l =0X

000°2 000"y 000°2%2
1 i X3

1VW OGNV S¥0074 “:33¥

000°2 000°S9 000°01L
000°2 000759 060701
i 3 L
NOIL 3810 A W1 STTWA
0067 000°292 000° 0L
00e"¢ 000° 292 00704
1 1 L}

NOLLO3¥IC X NI STTwh

061 T3 SSWR 81D AITWA TS




STONE & WEBSTER ENGINEERING

CALCULATION SHEET J.0/W.O/CALCULATION NO
05996 .02-SC-5

REVISION
0

PAGE

B -1

PREPARERDATE VIEWER/ CHECKER DATE
U Chee 413308 |2 Znowt {/2s /68

SUBJEC [/TITLE
Orh SLitmic [Irduggic

i

TNDEPENDENT REVIEWER
7]/1%/58
QRCATEGORY/CODE CLASS
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Attachment B Building Stiffness

The building stiffness for members between mass points is calculated mancally  The
calculations include cross section areas, moment of inertia, and center of rigidity To
account for the eccentric of the center of rigidity from the mass centroid, the stiffness
raacrix is calculated using SWEC program RIG3 and RIG4. The results are given in

Notice that the origin of the coordinate system used in R1G3 and RIG4 is located on the
south side of the building at the intersectiii i “olumn lines 11 and s, The x axis points
toward north and z axis toward east, with v axis being vertical. This system is consistent
with the coordinate system used in FRIDAY program. The properties from the output of
MASS program are adjusted to match this coordinaie system.
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CALCULATION SHEET JO/W.0/CALCULATION NO REVISION PAGE
05996.02-SC-5 0 C-1
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Attachment C Crane and Roof Model

The crane rail is approximately on El. 170", The north and south walls supporting the crane is
relatively flexible in the E-W direction, and may cause increased response especially when the crane
is located in the middle of the building. The effective mass and member properties of the walls are
calculated to simulate the crane frequency in the E-W direction. GTSTRUDL program is used for
the frequency estimation.

The roof at EI. 190 ft. spans 65 ft. from the north wall to the south wall. It is relatively flexible in
the vertical direction compared to the walls. To account for this effect , a mass point 5 is added to
the stick model The frequency and effective mass of the roof are estimated
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#x++ ACTIVE UNITS - LENGTH WEIGHT  ANGLE TEMPERATURE TIME
##%+ ASSUMED TO BE INCH POUND  RAl IAN FAHRENHEIT SECOND

Reading global defaults file C:\Prog.am Files\GTSTRUDL 9801\defaults.gts
1} > § Put any startup .mmands in this file
1}>

2} » CINPUT 'c:\temp\wall.dat'
3} » STRUDL 'GTWALL' 'CANISTER WALL SUPPORTING CRANE BRIDGE, 700k’

{
{
{
{

LR R S e R R R RS

* *
# weeens GTSTRUDL .
- LA AR R R RS -
* - r -k *
- LRl LR R R LR AR R LR R ** *w ok hEw - * -
- LAl AR R R LA R R ko h hh RN - * LAl LA R R R *n -
* * . LA R R R R LR ** LR Lad ** * . - L ** *
- - LA R B LR AR L LA R R ** LR L LR - *
- -0, “S4ee LA AR - * LR S LR LR L * o LR -
* LR R - . * L2 B " ** - L] L *
- - LA AR R LRl LA “* LA LA AR R R LA AR R *
* LR LA AR L] * 3 hAw LA A LR R R R -
- - -
. e OWNED BY AND PkuPRIETARY =" THE .
. . GEORGIA TECH RESEARCH CORPORATION  *
- =
* RELEASE DATE VERSION COMPLETION NO. .
* March 1998 9801 NT 3716 .
* -
L R R R R R R

##%+ ACTIVE UNITS - LENGTH WEIGHT ANGLE TEMPERATURE TIME
ta#*+ ASSUMED TO BE INCH POUND  RADIAN FAHRENHEIT SECOND

Rleading global defaults file C:\Program Files\GTSTRUDL 9801\defaults.gts
4) > § Put any startup commands in this file
4}>

5} > $ INPUT FILE C:\TEMP\WALL.DAT
6} > UNIT FT KIPS

7} > CONSTANTS

E 519000. ALL

G 216000. ALL

DENSITY .15 ALL

JOINT COORDINATES

0. 8. 9.

3 8. 9. 0.

088,

e e e e e, o o, o, e, ——
w o
st
v

-
-
N

vV VvV VYV VYy
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35) »4 90. 9. ».

16} »8 105. 0. 0.

3T a6 130. 0. 9.

18} > 7 185. 0. 0.

19) > 8 185. 0. 0.

26} > 9 0. 35. 0.

21} » 10 30. 35. 0.

22} > 11 55, 135. 0.

23} > 12 80. 35. 0.

24} > 13 105. 35. 0.

25) > 14 130. 35. 0.

26) > 15 155. 35. 0.

27} > 16 185. 35. 0.

28] 4% 0. 8. 8.

2%} > 18 30. 60. 0.

30} > 19 55. 6v 0.

31} > 20 80. 60. 0.

32} » 21 105. 60. 0.

33} > 22 130. 60. 0.

34} > 23 155. 60. 0.

35} > 24 185. 60. 0.

36} » 25 92.5 35. 0.

37} > 31 185. 0. -35.

38) » §

39} > STATUS SUPPORT 1 TO 8 9 17 TO 24 31
40} > $ JUINT RELEASES

41} > $ MOM X Y Z KFX 3.5 KFZ 3.5 KFY 135.7
42} > type plate

43} > ELEMENT INCIDENCES

44} > 1 1 2 10 9
45) » 2 2 3 11
46} > 3 3 4 12 1N
47} > 5 5 6 MM 1D
48) > 6 6 7 18 14
3} » 7 7 8 16 18
5v) > 8 B 10 38 39
51) > 9 19 .12 19 1
52) » 10 25 23 20 19
53} > 12 13 14 - B | |
54} > 13 14 © 18 - WO
55) > 14 15 16 2¢ 23
56) > 16 8 16 3

57) > §

S8} > 41 25 12 B

§9) » 42 4 5 25

60 > 43 13 28 5

61) > 44 12 25 20

62) > 48 21 20 25

63) > 46 25 13 21

64) > ELEMENT PROPERTIES

65} > 1 TO 3 5 to 10 12 to 14 TYPE 'SBCR'
66} > 16 41 to 46 TYPE 'SBCT' THI 2.
67} > §

68} > TYPE SPACE FRAME

6%} > MEMBER INCIDNENCES

"W 3 W

>3 3 2

thi 2.

TP ENT C
%%

Cpeie. wo, 05596 02-5¢-5, £ 1



¢ B

£ a8

f: I8 o988

s RS T R T

AN 9. 18

M 9 2

i 97 »3 18 1

L Nl » 3 L

{ 79) » 33 13 2%

{ 80} » 33 25 13

{ 93]} >3 23 14

{ 83} 38 3 18

{ 83} > 36 15 16

{ ®84) > MEMBER PROPERTIES PRISMATIC

{ 95} » 233 70 37 AX 13. AY 13. AB 13. IX 6. IY 18.
{ ®86) > 29 TO 36 AX 40. AY 40. AZ 40. IX 213.3 IY 53.3 IZ 333.3
{ 87} > INERTIA OF NODES LUMPED

{ ®©8} > DYNAMIC DEGREES OF FREEDOM STATIC CONDENSATION
{ 89} > NODES 10 TO 15 25 TRANS X Y 2

{ 90} > INERTIA OF JOINTS WEIGHT GRAVITY 32.2

{ 91} > 25 TRANS ALL 350.

{ 92} > UNITS CYCLES

{ 93} > EIGEN PARAM

{ 94} > FREQUENCY SPECS 0. TO 60.

{ 95} > DYNAMIC ANALYSIS EIGENVALUE

w##%% WARNING STCHCK -- Default value of Poisson's Ratio = 0.0
has been used for the following finite elemenis. Use
CONSTANTS or MATERIAL command to specify a different

value for Poisson's Ratio.

1 2 3
7 8 9
13 14 16
43 44 45

BANDWIDTH INFORMATION BEFORE RENUMBERING.

THE MAXIMUM BANDWIDTH IS 5 AND OCCURS AT JOINT 25

THE AVERAGE BANDWIDTH IS 1.250
THE STANDARD DEVIATION OF THE BANDWIDTH IS 1.479
2.729

BANDWIDTH INFORMATION AFTER RFENUMBERING.

THE MAXIMUM BANDWIDTH IS 1 AND OCCURS AT JOINT 11
THE AVERAGE BANDWIDTH IS 0.875
THE STANDARD DEVIATION OF THE BANDWIDTH 1§ 0.331

----------

1.206

S ¢

10 12

41 42

46

Hrrdhawiny ¢
PHEE 10

epie. we. 65956 .02-5¢-5,8. 1



TIME FOR CONSISTENCY CHECKS FOR 33 MEMBERS 0.01 SECONDS
TIME FOR BANDWIDTH REDUCTION 0.05 SECONDS
TIME TO GENERATE 33 ELEMENT STIF. MATRICES 0.09 SECONDS
TIME TO ASSEMBLE THE STIFFNESS MATRIX 0.04 SECONDS
TIME TO PROCESS 26 JOINTS 0.00 SECONDS
TIME TO GENERATE REDUCED STIFFNESS MATRIX 0.02 SECONDS
TIME TO ASSEMBLE LUMPED MASS MATRIX 0.13 SECONDS
TIME FOR CONDENSATION ‘ 0.03 SECONDS
TIME TO TRANSFORM EIGENPRCBLEM 0.00 SECONDS
TIME FOR TRIDIAGONALIZATION 0.0) SECONDS
TIME TO COMPUTE EIGENVALUES 0.00 SECONDS
TIME TO COMPUTE EIGENVECTORS 0.01 SECONDS
TIME TO TRANSFORM EIGENVECTORS 0.0U SECUNDS
TIME TO TRANSFORM EIGENVECTORS TO JOINTS 0.01 SECONDS
LA R R R R Y
* EIGEN-SOLUTION CHECKS +
LA R R R R R R R Y
MODE- - = = =« EIGENVALUE-~« ===~ FREQUENCY ~ === === FREQUENCY - =~ ===~ PERIOD---=cons
ESTIMATED- - -/
( (RAD/SEC) *+2) (RAD/SEC) iCYC/SEC) (SEC/CYC)
ACCURACY
1 7.491824D+02 .737120D+01 .356261D+00 2.295547D-01
5.394276D-12
2 1.129333D+03 .360554D+01 .348488D+00 1.869687D-01
2.800572D-12
3 1.465680D+03 .B28420D+01 .093120D+00 1.641195D-01
1.298282D-12
4 3.226343D+03 .680091D+01 .'40145D+00 1.106177D-01
2.629682D-13
5 4.599753D+03 .782148D+01 .079412D+01 9.2643010-02
2.144478D-13
6 1.002018D+04 .001008D+02 .593154D+01 6.276857D-02
6.961054D-14
7 2.880257D+04 .697132D+02 .701070D+01 3.702237D-02
6.314329D-14
v 6.829362D+04 .613305D+02 .159204D+01 2.404306D-02
5.669331D-14
- 1.021353D+05 .195861D+02 .086371D+01 .+.966038D-02
1.713016D-14
10 1.339734D+05 .660237D+02 .B25448D+01 1.716606D-02
1.803308D-14
ORTHOGONALITY CHECK
brpvuenr ¢
WITH RESPECT TO MASS sace 1)

-----------

Pl No. 05594 02- Se-g, R,/




OFF DIAGONALS: MAXIMUM = 0.5773E-14
MINIMUM = 0.1751E-18
MEAN = 0.3563E-15
DIAGONALS : MAXIMUM = 0.1000E+01
MINIMUM = 0.1000£+01
MEAN = 0.1000E+01

WITH RESPECT TO STIFFNESS
OFF DIAGONALS: MAXIMUM = 0.5496E-10
MINIMIM = 0.1137E-12
MEAN = 0.9512E-11
DIAGONALS : MAXIMUM = 0.1340E+06
MINIMUM = 0.7492E+03
MEAN = 0.3544E+05

LR e S SRR R}

* END OF EIGEN-SOLUTION CHECKS +

LA T E S R R R R 3

TIME TO CHECK EIGENSOLUTION
{ 96} > LIST DYNAMIC EIGENVALUES 10
1

LR

*RESULTS OF LATEST ANALYSES*

LA R

Hrrgcomenr ¢

rhee 2
chic. 0579, 02- 5¢-5 £,

0.04 SECONDS

PROBLEM - GTWALL TITLE - CANISTER WALL SUPPORTING CRANE BRIDGE, 700k
ACTIVE UNITS FEET KIP CYC DEGF SEC
EIGENVALUES
MODE- - = = = = EIGENVALUE- -« -~~~ FPEQUENCY -« =~~~ FREQUENCY - == ===~ PERIOD- =~ ~==-
STATUS---/
{ (RAD/SEC) *+*2) (RAD/SEC) (CYC/SEC) (SEC/CYC)
1 7.491824D+02 2.737120D+01 4.356261D+00 2.295547D-01 ACTIVE
2 1.129333D+03 3.360554D401 5.348488D+00 1.869687D-01 ACTIVE
3 1.465680D+03 3.828420D+01 6.093120D+00 1.641195D-01 ACTIVE




a 3.226343D+03 5.680091D+01 9.040145D+00 1.106177D-01 ACTIVE
Y 4.599753D+03 €.782148D+01 1.079412D+01 9.264301D-02 ACTIVE
6 1.002018D+04 1.001008D+02 1.593154D+01 6.276857D-02 ACTIVE
7 2.880257D+04 1.697132D+02 2.701070D+01 3.702237D-02 ACTIVE
8 6.829362D+04 2.613305D+02 4.159204D+01 2.404306D-02 ACTIVE
9 1.021353D+05 3.195861D+02 5.086371D+01 1.966038D-02 ACTIVE
10 1.339734D+05 3.660237D+02 5.8B25448D+01 1.716606D-02 ACTIVE
{ 97} > LIST DYNAMIC EIGENVECTORS 3
1
IR R R R R R R
*RESULTS OF LATEST ANALYSES*
LR R R e R R R R Y
PROBLEM - GTWALL TITLE - CANISTER WALL SUPPORTING CRANE BRIDGE, 700k
ACTIVE UNITS FEET KIP CYC DEGF SEC
Arigcoyenr ¢
PheE /3
eRie. 089% . ¢2- sc-5, £
EIGENVECTORS (UNITS: INCHES &« RADIANS)
MODE
JOIWME = fessssescssseccnsssses TRANS-==-==ssemmeeccannns //-
-------------------- ROTATION-=«escccccnccnnna
X -TRANS Y-TRANS Z-TRANS
X-ROTATION Y-ROTATION Z-ROTATION
JOINT 1 GLOBAL 0.0000000E+00 0.0000000E+00 0.0000000E+00
0.0000000E+00 0.0000000E+00
JOINT 2 GLOBAL 0.0000000E+00 0.0000000E+00Q 0.0000000E+00
0.0000000%+00 0.0000000E+00 0.0000000E+00
JOINT 3 GLOBAL 0.0000000E+00 0.0000000E+00 0.0000000E+00
0.0000000E+00 0.0000000E+00 0.0000000E+00
JOINT 4 GLOBAL 0.0000000E+00 0.0000000E+00 0.0000000E+00
0.0000000E+00 0.0000000E+00 0.0000000E+00
JOINT S GLOBAL 0.0000000E+00 0.0000000E+00 0.0000000E+00
0.0000000E+00 0.0000000E+00 0.0000000E+00
JOINT 6 GLOBAL 0.0000N00E+0O0D n.0CO00000E+00 0.0000000E+00
0.0000000E+00 0.0000000E+00 0.0000000E+0L
JOINT 7 GLOBAL 0.0000000E+00 0.00000C0E+0Q0 C.0000000E+00
0.0000000E+00 0.0000000E+00 0.0000000E+00
JOINT 8 GLOBAL 0.0000000E+00 0.0000000E+00 0.0000000E+00
0.0000000E+00 0.0000000E+00 0.0000000E+00
JOINT 9 GLOBAL 0.0000000E+CO 0.0000000E+00 0.0000000E+00
0.0000000E+00 0.0000000E+00 0.0000000E+00
JOINT 10 GLOBAL ~0.2044358BE-06 -0.1061910E-09 -0.1469601
0.2759829E-04 0.7691143E-03 0.€205631E-11
JOINT 11 GLOBAL -0.4985082E-06 -0.2210B03E-09 -0.4657946
0.1953751E-04 0.1310491E-742 0.1284191E-10



JOINT 12
0.1319189E-04
JOINT 13
0.1234028E-04
JOINT 14
0.2222902E-04
JOINT 15
0.3765972E-04
JOINT 16
0.7154282E-04
JOINT 17
0.0000000E+00
JOINT 18
0.0000000E+00
JOINT 15
0.0000000E+00
JOINT 20
0.0000000E+00
JOINT 21
0.0000000E+00
JOINT 22
0.0000000E+00
JOINT 23
0.0000000E+00
JOINT 24
0.0000000E+00
JOINT 25
0.2122436E-03
JOINT 31
0.0000000E+00

X-ROTATION
JOINT 1
0.0000000E+00
JOINT 2
0.0000000E+00
JOINT 3
0.0000000E+00
JOINT 4
0.0000000E+00
JOINT 5
0.00000GOE+00
JOINT 6
0.0000000E+00
JOINT 7
0.0000000E+00
JOINT 8
0.0000000E+00
JOINT 9
0.000000CE+00

GLOBAL
0.1244130E-02
GLOBAL
-0.1154040E-02
GLOBAL
-0.1204710E-02
GLOBAL
-0.7591495E-03
GLOBAL
-0.4825602E-03
GLOBAL
0.0000000E+00
GLOBAL
0.0000000E+00
GLOBAL
0.0000000E+00
GLOBAL
0.0000000E+00
GLOBAL
0.0000000E+00
GLOBAL
0.0000000E+00
GLOBAL
0.0000000E+00
GLOBAL
0.0000000E+00
GLOBAL
0.3996363E-04
GLOBAL
0.0000000E+00

Y-ROTATION
GLOBAL
0.0000000E+00
GLOBAL
0.0000000E+00
GLOBAL
0.0000000E+00
GLOBAL
0.0000000E+00
GLOBAL
0.0000000E+00
GLOBAL
0.0000000E+00
GLOBAL
0.0000000E+00
GLOBAL
0.0000000E+00
GLOBAL
0.0000000E+00

-0.1083125E-05
0.3581813E-10
-0.2006933E-05
0.4595572E-10
-0.4362429E-05
0.1661665E-09
~0.9260458E-05
-0.6200242E-10
-0.2284826E-04
0.24B4156E-08
0.0000000E+C0O

0.0000000E+00

0.0000000E+00

0.0000000E+00

0.0000000E+00

0.00000COE+00

0.00000C0E+00

0.0000000E+00

-0.1468714E-05
-0.5042452E-11

-0.

0.

-0,

0.

0.

0.

0.

0.

0.

0.

0.

3564405E-09

8073441E-09

3339971E-09

1013408E-07

1584283E-07

0000000E+00

0000000E+00

0GO0000E+00

O000000E+00

0000000E+00

0000000E+00

.0000000E+00

.0000000E+00

.5363540E-09

0.0000000E+00 0.0000000E+00
--------------------- TRANS - =« = =
X-TRANS Y-TRANS

Z-ROTATION
0.000000CE+00 0.0000000E+00
0.0000000E+00 0.0000000E+00
0.0000000E+00
0.0000000E+00 0.0000000E+00
0.0000000E+00
0.0000000E+00 0.0000000E+00
0.0000000E+00
0.0000000E+00 0.0000000E+00
0.0000000E+00
0.0000000E+00 0.0000000E+00
0.0000000E+00
0.0000000E+00 0.0000000E+00
0.0000000E+00
0.0000000E+00 0.0000000E+00
0.0000000E+00
0.0000000E+00 0.0000000E+00
0.0000000E+00

Prrpcsuens ¢

Pt /4

-0.8866019

-0.8992041

~-0.5095986

-0.2133538

0.4223437E-03

0.0000000E+00

0.0000000E+00

0.0000000E+00

0.0000000E+00

0.0000000E+00

0.0000000E+00

0.0000000E+00

0.0000000E+00

-1.000000

0.0000000E+00

...............

Z-TRANS

0.0000000E+00

0.0000000E+00

0.0000000E+00

0.0000000E+00

0.0000000E+00

0.0000000E+00

0.0000000E+00

0.0000000E+00

0.0000000E+00

Cfec. 05986.02-5¢-7,£14



JOINT 10
0.3015787E-05
JOINT 11
0.3744271E-04
JOINT 12
N.3450674E-04
JOINT 13
0.6321055E-06
JOINT 14
0.4414980E-04
JOINT 18
0.2695907E-05
JOINT 16
0.2579961E-03
JOINT 17
0.0000000E+00
JOINT 218
0.0000000E+00
JOINT 19
0.0000000E+00
JOINT 20
0.0000000E+00
JOINT 21
0.0000000CE+00
JOINT 22
0.0000000E+00
JOINT 23
0.0000000E+00
JOINT 24
0.0000000E+00
JOINT 25
0.1881981E-04
JOINT 31
0.C000000E+00

MODE

X-ROTATION
JOINT 1
0.0000000E+00
JOINT 2
0.0000000E+00
JOINT 3
0.0000000E+00
JOINT 4
0.0000000E+00
JOIRT §
0.0000000E+00
JOINT 6
0.0000000E+00
JOINT 7
0.0000000E+00

GLOBAL
0.1272545E-02
GLOBAL
0.6665630E-04
GLOBAL
~0.1286383E-02
GLOBAL
-0.2577756E-02
GLOBAL
-0.1672709E-02
GLOBAL
0.1400016E-02
GLOBAL
0.3134547E-02
GLOBAL
0.0000000E+00
GLOBAL
0.0000C00E+00
GLOBAL
0.0000000E+00
GLOBAL
0.0000000E+00
GLOBAL
0.0000000E+00
GLOBAL
0.0000000E+00
GLOBAL
0.0000000E+00
GLOBAL
0.0000000E+0C
GLOBAL
-0.1939018E-02
GLOBAL
0.0000000E+00

Y-ROTATION
GLOBAL
0.0000000E+00
GLOBAL
0.0000000E+00
GLOBAL
0.0000000E+00
GLOBAL
0.0000000E+00
GLOBAL
0.00000,00E+00
GLOBAL
0.0000000E+CO
GLOBAL
0.0000000E+00

0.1345871E-05
~0.4086819E-10
0.3277187E-05
-0.8449999E-10
0.710B138E-05
-0.2350472E-09
0.1313815E-04
~0.3014655E-09
0.2848449E-04
~0.1083749E-08
0.6034192E-04
0.3972723E-09
0.1485455E-03
-0.1614867E-07
0.0000000E+00

0.0000000E+00

0.0000000E+00

0.0000000E+00

0.0000000E+00

0.0000000E+00

0.0000000E+00

0.0000000E+00

0.9630609E-05

0.3299575E-10
0.0000000E+00

- -

X-TRANS
Z-ROTATION
0.0000000E+00

0.0000000E+00
0.0000000E+00
0.0000000E+00
0.0000000E+00
0.0000000E+00
0.0000000E+00
0.0000000E+00
0.0000000E+00
0.0000000E+00
0.0000000E+00
0.0000000E+00
0.000N000E+00

.7001832E-09

.1453140E-08

.2339083E-08

.5273221E-08

.2207055E-08

.659956BE-07

.1030239E-06

.0000000E+00

.0000000E+00

.0000000E+00

.0000000E+00

.0000000E+00

.0000000E+00

.0000000E+00

.0000000E+00

.3514769E-08

.0000000E+00

Y-TRANS

.0000000E+00

.0000000E+00

.0000000E+00

.0000CCOE+00

.0000000E+00

.0000000E+00

.0000000E+00

Hrrpenmenr &
A RéE 15
crze 059%.02- sc-5 £.1

-0.3771777

-0.6107%91

-0.4037960

0.1876766

0.9355829

1.000000

0.1044104E-01

0.0000000E+00

0.0000000E+00

0.0000000E+00

0.0000000E+00

0.0000000E+00

0.000C000E+00

0.0000000E+00

0.0000000E+00

-0.1611048

0.0000000E+00

--------------

Z-TRANS

0.0000000E+00

0.0000000E+00

0.0000000E+00

0.0000000E+00

0.0000000E+00

0.0000000E+00

0.0000000E+00



JOINT 8
0.v000000E+00
JOINT 9
0.0000000E+C0O
JOINT 10
0.5372003E-04
JOINT 11
0.8590967E-04
JOINT 12
0.2299267E-04
JOINT 13
0.5935460E-04
JOINT 14
0.1172156E-04
JOINT 15
0.3009163E-04
JOINT 16
0.1564854E-03
JOINT 17
0.0000000E+00
JOINT 18
0.0000000E+00
JOINT 19
0.0000000E+00
JOINT 20
0.0000000E+00
JOINT 21
0.0000000E+00
JOINT 22
0.0000000E+00
JOINT 23
0.0000000E+00
JOINT 24
0.0000000E+00
JOINT 25
0.4896093E-04
JOINT 31
0.0000000E+00

{ 98} > PRINT DYNAMIC DATA

GLOBAL
0.0000000E+00
GLOBAL
0.0000000E+00
GLOBAL
-0.2397043E-02
GLOBAL
0.2230633E-02
GLOBAL
0.329779BE-D2
GLOBAL
-0.1142739E-02
GLOBAL
-0.2330242E-02
GLOBAL
0.2400720E-03
GLOBAL
0.2309010E-02
GLOBAL
0.00C00000E+00
GLOBAL
0.0000000E+00
GLOBAL
0.0000000E+00
GLOBAL
0.0000000E+00
GLOBAL
0.0000000E+00
GLOBAL
0.0000000E+00
GLOBAL
0.0000000E+00
GLOBAL
0.0000000E+00
GLOBAL
0.11748B49E-02
GLOBAL
0.0000000E+00

' ' ' L]
O 00000000000 O0O0ODOO0ODO0OOQC O

L

o

o

D00

.0000000E+00
.0000000E+00
.0000000E+00
.0000000E+00
.1003284E-05
.3047482E-10
.2439913E-05
.6296253E-10
.5283997E-05
.174718BE-0¢2
.9745119E-05
.2240177E-09
.2107970E-04
.8012119E-09
.4457400E-04
.2B90509E-09
.1095095E-03
.11903B1E-07
.0000000E+00Q

.0000000E+00

.00000C0E+00

.0000000E+00

.0000000E+00

.0000000E+00

.0000000E+N0O

.0000000E+00

.71538B63E-05

.2446507E-10
.0000000E+00

R AR AR A R

* PROBLEM DATA FROM INTERNAL STORAGE +*

LA AR RS R R AR A R R R R

JOB ID -

ACTIVE UNITS -

GTWALL

LENGTH
FEET

0.

0.

0.

0000000E+00

0000000E+00

5226761E-09

.1081723E-08

.1738729E-08

.3903493F-08

.1650405E-08

.487246BE-07

.7596582E-07

.0000000E+00

.0000000E+00

.00D00COE+00

.0000000E+00

.00000L0E+00

.0000000E+00

.0000000E+00

.0000000E+00

.2609394E-08

.0000000E+00

0.0000000E+00
0.0000000E+00
0.9593030
1.000000
-0.8056595E-01
-0.4115951
0.2546352
0.6501898
0.1066491E-01
0.0000000E+00
0.0000000E+00
0.0000000E+00
0.0000000E+00
0.0000000E+00
0.000CJU00E+00
0.0000000E+00
0.0000000E+00
.4203155

0.0000000E+00

JOB TITLE - CANISTER WALL SUPPORTINT CRANE BRIDGE, 700k

WEIGHT ANGLE TEMPERATURE TIME
KIP ere DEGF SEC
Ar7tovyenr e
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DYNAMIC STRUCTURAL DATA

...........................

...........................

O*%*+ CONDENSATION METHOD: STATIC

0 JOINT TRANSLATION ROTATION

10 b R
11 N S
12 - SRS A
13 > ¥ B
14 s X B
15 . S R |
25 - 158 G

..............

O##+* INERTIA OF JOINTS LUMPED HAS BEEN SPECIFIED

Q##++ EFFECTIVE FRACTIONAL MEMBER LENGTH FOR MASS MOMENT OF INERTIA TERMS IS
0.100E-01

Q#%%+ JOINT INERTIAS ARE IN THE CURRENT WEIGHT UNITS

O%+++ ACCELERATION OF GRAVITY = 32.20000

OJOINT TRANS X TRANS Y TRANS 2 ROTAT X
ROTAT Y ROTAT 2 DAMPING

25 350.00 350.00 350.00 C.00000E+00
0.00000E+00 0.00000E+00 0.00000E+00

....................

-

.................

SYSTEM  EFFECTIVE DIRECTIONS TYPE START END

................................ - - - - - .-

7Rt ENT ¢
rtee 17
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DYNAMIC PARAMETERS

ONUMBER OF CONDENSED DEGREES-OF-FREEDOM = 27

|
|
ONUMBER OF DYNAMIC DEGREES-OF-FREEDOM = 21 |
|
|

OEIGENPROBLEM SOLUTION TECHNIQUE: TRIDIAGONALIZATION
OMAXIMUM FREQUENCY= 60.00000
OCOMPUTE RIGID BODY MODES: NO

OEIGENVALUE TOLERANCE=
OEIGENVECTOR TOLERANCE=

8.4294E-08
8.4294E-08

OAVERAGE HALF BAND WIDTH OF THE STIFFNESS MATRIX= 10

AR e

LA AR R AR R R R R

* END OF DATA FROM INTERNAL STORAGE -

LA AR AR R Y

LA A AR R R R R R TR

{ 99} > LIST DYNAMIC MASS SUMMARY
1
AR R R R AR
*RESULTS OF LATEST ANALYSES+*
AR R S SR AR R
PROBLEM - GTWALL TITLE - CANISTER WALL SUPPORTING CRANE BRIDGE, 700k
ACTIVE UNITS FEET KIP CYC DEGF SEC
loevonese [=eececnccccncces [oeemernscccccca. [eescccncnccncens [essrecnccccncccs /
GLOBAL CENTER OF MASS . MASS MOMENT
AXIS COORDINATE TOTAL MASS TOTAL WEIGHT OF INERTIA
[omeeecee [eommernccccnccns [remmeecmcnccncn. [omemeecccccacenn [eeemrnccccncanc. /
X 92.50000 88.94410 2864 .000 0.1995791E-26
Y 35.00000 86.94410 2864.000 146084.0
z 0.0000000E+00 88.94410 2864.000 146084.0
[oveecnne [oeeesnccccccannn [eeemencnccnccans [eemrecnccccncna. [==scmccccccccnes /
{ 100} > finish
1
---------------------- RUN-TIME PERFORMANCE SUMMARY ---v--=scoccemcocecanan

CPU Time 00:00:01.00

Elapsed Time 0 00:00:01 On Wed Aug 18 13:37:01 1999

Hrrpchmenr @
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SUBJECT/TITLE QA CATEGORY/CODE CLASS
Seismic Analysis of Canister Transfer Building l

ATTACHMENT D

DISKETTE

CALCULATION SHEET JO/W O JCALCULATION NO REVISION PAGE
05996.02-5C-5 | D~/

PREPARER/DATH REVIEWER/CHECKER/DATH INDEPENDENT REVIEWER
B.E. EBBESON 8-28-99 D. BONNER 8/31/99 D. BONNER 8/31/99

I

|

|

|

\

|

!

|

|

|

:




Cate. O08996. 0%+ 5¢- ¢

ArracHmenT e

Bob Youngs <BYoungs@geomatrix.com> on 08/17/99 02:05:21 AM

To: Bruce Ebbeson/CivillSWEC@SWEC
cc.
Subject RE: Skull Valiey 2, 000-yr time histories

The only problem is that a 20-sec duration for the fault normal component
results in seven NRC frequencies with peak responses less than the design
spectrum (instead of the maximum of $ specified in the SRP). This can be
fixed by multiplying the fault normal time history by a factor of 1.0058 (a
C.58% increase).

And yes, the time histories are in g's

----- Original Message-----

From: bruce.ebbeson@stoneweb.com [mailto:bruce.ebbeson@stoneweb.com)
Sent: Saturday, August 14, 1999 11:55 AM

To: Bob Youngs

Cc: Stanley.Macie@stoneweb.com

Subject: Re: Skull Valley 2,000-yr time histories

Thanks for the data. You didn't say, but I assume that the data is
acceleration

in g's at time intervals of .005 sec. The program Im using can only accept
up

to 4096 time points, so I truncated the time histories at 20 seconds. I
hope

that's not a problem.

Rey, 1






