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Enclosed for your use please find the following calculations for the Private Fuel Storage Facility
(PFSF):

e Calculation No. 05996.02 — SC — 4, Revision 2, entitled “Development of Soi!
Impedance Functions for Canister Transfer Building”

e Calculation No. 05996.02 — SC - 5, Revision 2, entitled “Seismic Analysis of
Canister Transfer Building”

e Calculation No. 05996.02 — SC - 10, Revision 1, entitled “Seismic Restraints for
Spent Fuel Handling Casks”

e Calculation No. 05996.02 — UR(D) - 008, Revision 1, entitled “Dose Rate
Calculations at PFSF Locations Potentially Accessible to Wildlife and Estimates of
Annual Doses to Individual Animals”

e Calculation No. 05996.02 — G(B) - 04, Revision 7, entitled “Stability Analysis of
Storage Pads”

e Calculation No. 05996.02 — G(B) - 13, Revision 4, entitled “Stability Analysis of the
Canister Transfer Building Supported on a Mat Foundation”

These calculations were revised to incorporate the new PFSF design ground motions as discussed

in License Amendment #22. If you have any questions regarding this submittal, please contact
me at 303-741-7009.
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HISTORICAL DATA - REVISIONS

Revision Description
0 Original Issue
1 Revised soil properties for 2000 year earthquake, per ref. 5 calculation.
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Revised mat dimensions to accommodate larger accelerations.
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Development of Soil Impedance Functions for Canister Transfer Building I

OBJECTIVE:

The purpose of this calculation is to develop soil impedance functions to simulate the stiffness
and damping effects provided by the soil beneath the Skull Valley Canister Transfer Building.
These results will be used in the seismic analysis of the Canister Transfer Building. which will be
performed in calculation 05996.02-SC-5 (Ref. 1). Revision 2 of this calculation incorporates the
new soil properties from Ref. 5, intended for the evaluation of the 2000 year earthquake, and a
change in the mat dimensions.

CALCULATION METHOD & ASSUMPTIONS:

The SWEC computer program REFUND (Ref. 2) is used to calculate the impedance functions.
This program assumes that the building foundation is a rigid rectangular mat on the surface of a
layered soil column. The building mat will be 5 feet thick. and the assumption of a rigid mat is
consistent with ASCE 4-86. The soil properties used in the analysis are obtained from
Geometrix calculation G(PO18)-2, Ref. 5, for best estimate, low range and high range cases.
Resulting impedance functions, in the form of stiffness and damping matrices are contained in &
the computer output, and also stored on disk files for reformatting for use in the seismic analysis.
Plots of the impedance functions for the nominal soil case were developed for information, and
are shown on pages 13-18.

SOURCES OF DATA AND EQUATIONS:

See the next page for a list of references used in this calculation.

CONCLUSION:

The soil impedance functions, in the form of stiffness and damping matrices, have been developed
and are suitable for use in the seismic analysis.

The impedance functions have been stored on the SWEC mainframe computer system with the
following data set names:

STRUCTRL.BEE.STIFFU5W (High range soil case)
STRUCTRL.BEE.STIFFB5W (Best estimate soil case)
STRUCTRL.BEE.STIFFL5W (Low range soil case)
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References:

1. SWEC calculation No. 05996.02-SC-5, Rev. 2. “Seismic Analysis of Canister Transfer f

building’

2. SWEC Computer program “REFUND”, ST-232, Version 0, Level 1.

(V')

ASCE-4, Seismic Analysis of Safety-Related Nuclear Structures and Commentary on

Standard for Seismic Analysis of Safety-Related Nuclear Structures, 1986. ASCE.

4. Private Fuel Storage Facility Design Criteria, Revision 2, June 20. 1997, Stone &

Webster engineering Corporation, Denver, Colorado.

5. Geometrix Consultants Inc. Calculation 05996.02-G(PO18)-2 (Rev. 1)

| /\
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ANALYSIS

A. DIMENSIONS OF BASE MAT
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B. SOIL PROPERTIES

Properties will be taken from Table 1 of Ref. 5. (see Attachment A). Assuming that the top 5

feet will be excavated for the foundation, the top 5 feet will be excluded. From examining the
values in Table 1, 9 macro-layers will represent the sub-grade to 300 ft (350 feet for the lower
range case), where the model will stop due to the high shear wave velocity.

Best Estimate Soil Properties
Macro- Sub- Thickness | Density, Shear v
layer layers ft. Ksf Wave Poisson’s | Damping
Velocity, Ratio

fps.
] 2 5 .080 415 422 .0478
2 1 2 .080 622 339 .0360
3 2 6 .100 779 .306 0229
4 2 8 .094 760 307 .0301
5 2 9 15 818 341 .0621
6 3 15 A15 956 367 .0613
7 4 40 120 1716 .329 0174
8 3 35 135 2900 250 0432
9 9 175 145 2900 250 .0432

High Range Soil Properties
Macro- Sub- Thickness | Density, Shear v
layer layers ft. Ksf Wave Poisson’s | Damping
Velocity, Ratio

fps.
1 2 5 .080 557 403 .0348
2 1 2 .080 807 312 .0269
3 2 6 .100 983 289 0182
4 2 8 .094 973 281 0231
5 2 9 15 1053 319 0507
6 3 15 A15 1488 329 .0404
7 4 40 120 2481 318 .0121
8 3 35 135 4101 250 .0428
9 9 175 .145 4101 250 .0428
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Low Range Soil Properties
Macro- Sub- Thickness | Density, Shear v
layer layers ft. Ksf Wave Poisson’s | Damping
Velocity, Ratio
fps.
1 2 5 .080 298 442 0657
2 1 2 .080 622 339 .0360
3 2 6 100 610 327 .0297
4 2 8 094 593 330 .0373
5 2 9 d15 614 372 0809
6 3 15 A15 565 414 0982
7 4 40 120 1191 337 0218
8 3 35 135 2051 250 0397
9 9 225 .145 2051 250 .0397

Frequency interval:

Use 0.5 Hz interval from 0 to 14.0 Hz and 1.0 Hz from 15 Hz to 25 Hz.

Coordinate System:

For REFUND input X is the N-S direction and Y is the E-W direction. Qutput is in the
convention of X being the N-S direction, Z being the E-W direction and Y being vertical, which
1s consistent with the seismic analysis sign convention.
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Computer Log

Program Library ref. | Ver./Level | Job Number | Run date | Diskette Comments

name No. location

REFUND ST-232 00/01 4126 3/17/01 page 12 Best
estimate
soil case.

REFUND ST-232 00/01 4116 3/17/01 page 12 High range
soil case.

REFUND ST-232 00/01 4117 3/17/01 page 12 Low range

soil case.
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ATTACHMENT A.

DYNAMIC SOIL PROPERTIES

Table 1
Dynamic Soil Properties for SASSI Model

High Range Properties

Shake Depth Depth Wave Velocity Damping Ratio Poisson's
Layers Top Bottom Density Vs Vp Shear Compress. Ratio
(ft) (ft) (pcf) (fps) (fps) (%) (%)

1-2 0 5 100 2120 3380 0.91 0.91 0.176
3-4 5 10 80 557 1385 3.48 3.48 0.403

5 10 12 80 807 1543 2.69 2.69 0.312

6-7 12 18 100 983 1803 1.82 1.82 0.289
8-9 18 26 94 973 1764 2.31 2.31 0.281
10-12 26 35 115 1053 2042 5.07 5.07 0.319
13-15 35 50 115 1488 2949 4.04 4.04 0.329
16-23 50 90 120 2481 4808 1.21 1.21 0.318
24-26 90 125 135 4101 7104 4.28 4.28 0.250
27-35 125 300 145 4101 7104 4.28 4.28 0.250
36-39 300 500 145 5657 9798 3.10 3.10 0.250
40-41 500 700 145 6398 11155 2.53 2.53 0.255
700 170 6398 11155 2.16 1.00 0.255

Best Estimate Properties

Shake Depth Depth Wave Velocity Damping Ratio Poisson's
Layers Top Bottom Density Vs Vp Shear Compress Ratio
(ft) (ft) (pcf) (fps) (fps) (%) (%)

1-2 0 5 100 1497 2390 0.94 0.94 0.177
3-4 5 10 80 415 1131 4.78 4.78 0.422

5 10 12 80 622 1260 3.60 3.60 0.339

6-7 12 18 100 779 1472 2.29 2.29 0.306
8-9 18 26 94 760 1440 3.01 3.01 0.307
10-12 26 35 115 818 1667 6.21 6.21 0.341
13-15 35 50 115 956 2085 6.13 6.13 0.367
16-23 50 S0 120 1716 3400 1.74 1.74 0.329
24-26 90 125 135 2900 5023 4.32 4.32 0.250
27-35 125 300 145 2900 5023 4.32 4.32 0.250
36-39 300 500 145 3450 5976 3.67 3.67 0.250
40-41 500 700 145 3950 6842 3.33 3.33 0.250
700 170 6398 11155 1.76 1.00 0.255
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Low Range Properties

Shake Depth Depth Wave Velocity Damping Ratio Poisson's
Layers Top Bottom Density Vs vp Shear Compress Ratio
(ft) (ft) (pcf) (fps) (fps) (%) (%)

1-2 0 5 100 1053 1690 1.08 1.08 0.183
3-4 5 10 80 298 923 6.57 6.57 0.442

5 10 12 80 622 1260 3.60 3.60 0.339

6-17 12 18 100 610 1202 2.97 2.97 0.327
8-9 18 26 94 593 1176 3.73 3.73 0.330
10-12 26 35 115 614 1361 8.09 8.09 0.372
13-15 35 50 115 565 1474 9.82 9.82 0.414
16-23 50 90 120 1191 2404 2.18 2.18 0.337
24-26 90 125 135 2051 3552 3.97 3.97 0.250
27-35 125 300 145 2051 3552 3.97 3.97 0.250
36-39 300 500 145 2051 3552 3.97 3.97 0.250
40-41 500 700 145 2051 3552 3.97 3.97 0.250
700 170 6398 11155 2.16 1.00 0.255
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ATTACHMENT B,
DEVELOPMENT OF POISSON'S RATIO

No longer required (Poisson's ratio provided in Reference 5). _/}
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ATTACHMENT C.
REFUND INPUT FILES

A. UPPER BOUND FILE

//LUNGMAN JOB (0556, 06) , EBBESON,MSGLEVEL=1

/*JOBPARM R=600K, TIME=5, LINES=100

//GO EXEC PGM=REFUND, REGION=4000K, TIME=30

//STEPLIB DD DISP=SHR,DSN=STRUCTRL.PROGLIB

//FTO8F001 DD UNIT=DISK,DCB=(RECFM=VBS,LRECL=1177,BLKSIZE=1181),
// SPACE=(1181, (15,2),,CONTIG, ROUND)

//FTO9F001 DD UNIT=DISK,DCB=(RECFM=VBS,LRECL=3464,BLKSIZE=3468),
// SPACE= (3468, (50,5}, ,CONTIG, ROUND)

//FT10F001 DD UNIT=DISK,DCB=(RECFM=VBS,LRECL=1177,BLKSIZE=1181),
// SPACE=(1181, (15,2),,CONTIG,ROUND)

//SYSDUMP DD SYSOUT=A

//FT06F001 DD DUMMY

//FT07F001 DD DSN=STRUCTRL.BEE.STIFFUSW,

// DCB= (RECFM=FB, LRECL=80, BLKSIZE=8000) ,

!/ DISP= (NEW, CATLG) ,UNIT=DISK, SPACE= (8000, (20,10,})
//GO.FTOS5F001 DD SPACE=(TRK, (50,50)),DCB=OBJECT, UNIT=DISK
//GO.FT55F001 DD *

START
SKULL VALLEY CTB UPPER BOUND 5' RECTANGULAR MAT
RECT
21 17 27%8.5 240.
9
2 5 .080 557. .403 .0348
1 2. .080 807. .312 .0269
2 6. .100 983. .289 .0182
2 8 .094 973. .281 .0231
2 9 .115 1053. .319 .0507
3 15 .115 1488. .329 .0404
4 40. .120 2481. .318 .0121
3 35. .135 4101. .250 .0428
9 175. .145 4101. .250 .0428
2
29 .50 0.0
11 1.0 15.

~
*
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B. LOWER BOUND FILE

//LUNGMAN JOB (0556, 06) , EBBESON,MSGLEVEL=1

/*JOBPARM R=600K, TIME=5, LINES=100

//GO EXEC PGM=REFUND, REGION=4000K, TIME=30

//STEPLIB DD DISP=SHR,DSN=STRUCTRL.PROGLIB

//FT08F001 DD UNIT=DISK,DCB=(RECFM=VBS,LRECL=1177,BLKSIZE=1181),
// SPACE=(1181, (15,2),,CONTIG,ROUND)

//FTOSF001 DD UNIT=DISK,DCB= (RECFM=VBS,LRECL=3464,BLKSIZE=3468),
// SPACE= (3468, (50,5),,CONTIG,ROUND)

//FT10F001 DD UNIT=DISK,DCB= (RECFM=VBS,LRECL=1177,BLKSIZE=1181),
// SPACE=(1181, (15,2),,CONTIG, ROUND)

//SYSDUMP DD SYSOUT=A

//FT06F001 DD DUMMY

//FT07F001 DD DSN=STRUCTRL.BEE.STIFFLSW,

// DCB= (RECFM=FB, LRECL=80, BLKSIZE=8000) ,

// DISP=(NEW, CATLG) ,UNIT=DISK, SPACE= (8000, (20,10,))
//GO.FTOSF001 DD SPACE=(TRK, (50,50)),DCB=OBJECT, UNIT=DISK
//GO.FT55F001 DD *

START
SKULL VALLEY CTB LOWER BOUND 'S5 RECTANGULAR MAT
RECT
21 17 279.5 240.
9
2 5. .080 298. .442 . 0657
1 2. .080 622. .339 .0360
2 6. .100 610. .327 .0297
2 8. .094 593. .330 .0373
2 9. .115 614. .372 .0809
3 15. .115 565. .414 .0982
4 40. .120 1191. .337 .0218
3 35, .135 2051. .250 .0397
10 225, .145 2051. .250 .0397
2
29 .50 0.0
11 1.0 15.

~
*

>
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C. BEST ESTIMATE FILE

//LUNGMAN JOB (0556, 06) , EBBESON,MSGLEVEL=1
/*JOBPARM R=600K, TIME=5, LINES=100

//GO EXEC PGM=REFUND, REGION=4000K, TIME=30

//STEPLIB DD DISP=SHR,DSN=STRUCTRL.PROGLIB

//FT08F001 DD UNIT=DISK,DCB=(RECFM=VBS,LRECL=1177,BLKSIZE=1181),
// SPACE=(1181, (15,2),,CONTIG, ROUND)

//FTO9F001 DD UNIT=DISK,DCB=(RECFM=VBS,LRECL=3464,BLKSIZE=3468),
// SPACE= (3468, (50,5),,CONTIG, ROUND)

//FT10F001 DD UNIT=DISK,DCB=(RECFM=VBS,LRECL=1177,BLKSIZE=1181),
// SPACE={1181, (15,2),,CONTIG, ROUND)

//SYSDUMP DD SYSOUT=A

//FT06F001 DD DUMMY

//FTO07F001 DD DSN=STRUCTRL.BEE.STIFFBSW,

7/ DCB= (RECFM=FB, LRECL=80, BLKSIZE=8000) ,

// DISP= (NEW, CATLG) ,UNIT=DISK, SPACE= (8000, (20,10,))
//GO.FTO5F001 DD SPACE=(TRK, (50,50)),DCB=0OBJECT, UNIT=DISK
//GO.FT55F001 DD *

START

SKULL VALLEY CTB BEST ESTIMATE 5' RECTANGULAR MAT

RECT
21 17 279.5 240.
9
2 5. .080 415. .422 .0478
1 2. .080 622. .339 .0360
2 6. .100 779. .306 .0229
2 8. .094 760. .307 .0301
2 9. .115 818. .341 .0621
3 15 .115 956. .367 .0613
4 40. .120 1716. .329 .0174
3 35. .135 2900. .250 .0432
9 175. .145 2900. .250 .0432
2
29 .50 0.0
11 1.0 15.

~
*»

A
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Page No. Description
2,4,5,6,8,9,10,11, 12 Revised pages
15-37 Replaced pages
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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 results are enveloped.

ASSUMPTIONS:

1. The structural model developed in Revision 1 of this calculation needs to be revised due to
changes made to the building configuration. This calculation develops a new model which
reflects a new configuration. Results of this analysis will be used to verify the design. Since] A
the results of this calculation may affect the final design, there may be minor changes made
to the building 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 310 kips and the semi-gantry crane to weigh 222 kips.
This is based on the original design of the crane, and may change when the crane design is
updated.

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 greater 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 25.0 Hz. This meets the requirements
of ASCE 4-86 (Reference 3, sect. 3.3.3.5).

6. Not used.

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.

SOURCES OF DATA AND EQUATIONS:

See the next page for a list of references used in this calculation.

CONCLUSION:

The seismic analysis of the Canister Transfer Building has been completed and the results appear to
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 EI. 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 (Ref. 13), and may require adjustment if the building configuration l é
changes substantially. CONFIRMATION REQUIRED
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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 El. 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 E1 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 El. 130°-0". which
will include the roofs at EI. 130°-0", main walls between El. 115°-0" and EL. 130°-0". walls
between El. 130°-0" and el. 150°-0", and interior partition walls.

At the crane elevation. approximately EL 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 EL. 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 EI. 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 EI. 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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Four additional nodes were added at Elevation 170'-0" at the extremities of the building to

capture the contributions to the response caused by rocking and torsion. They are not shown on

the sketch below, but are described in Attachment F.

P,
EL 190’ @—-

El 170° d) G}

EL 130° 89—

8

El. 95’ 1

Canister Transfer Building Stick Model




CALCULATION SHEET

STONE & WEBSTER ENGINEERING CORPORATION

45010 61

J.0./W.0. /CALCULATION NO.
OS99C 02 - <¢ - =

REVISION PASE

il

‘ i

=

PREPARER /DA

dzaa»-—

REVIEWER /CHECKER /DATE

&/23/7/‘

INDEPE

DENT REVIEWER /DATE

IEYGES

—

SUBJECT/ TITLE

S Chen /7/5/48

- A CATEGORY / CODE CLASS
SE70 & ArAcss L o L -l T T S ers =
Mopec oF Ceanme ¢ LA e
TZ—(E T o CRANE D , WHeM /n ~ Fo sz ,—ron LALO e !é
Feom. £E-w SHEAR WALz, MEY  CAUSE  ou— - OF -
PL AL REMND jaIC oF THE W ALY /o) N -5 Drecerisa
T e FRE auT o A EFFrEeTroE MA < o THE
WE L 1< EST/ennTED IN ATTACHIMED T Q.
//o /N CoRPor ATE THrs E FFE ¢ /)T THE <Trecr
modEL | THE E-O  mAsc AT E¢. /70 Sriee  BE
Divipep /)T o T~ eJo PorT 005 | THE  PolTron (e
1 AsSsumeED 7o MoueE COITH THE SHEAR WhALLs
A D TH 2 PorTrom LI i 4 MouUE 5 ouT - 0F - PLAME |

EL. /90 @ 8 5
‘(13 3 !6
£t Mo __
(s z <5
Eo. /30 . lB




CALCULATION SHEET

A5010 61

STONE & WEBSTER ENGINEERING CORPORATION
J.0./W.0./CALCULATION NO.

0599( oL - Sc- &~

REVISION

-~

PASE

/O

PREPARER/DATE ; . 1[u/1“c

o~

/22 /18

REVIEWER /CHECKER /DATE

S CLhes 7/4/4¢

INDEPENDENT REVIEWER /DATE

ML 15/

SUBJECT/ TITLE
Sl ¢

o)
- het

V ROWZN S

Q& CATEGORY / CODE CLASS

T T S R S

——

—r

[ HE

—

‘A E

A

—
=3

T H
; 2043 -
Te

O dg A

J—OINTS

5

-

¢ ¢
Assiqmen

MemRer s -

MEmBERS 5

A ) IRneexT\A
MATcH
Oryea

Laace

p\lﬁtb 3

Wice

//:/,om
o4, 3
MAL s

rPEm A ird g

As<si1amED

To

Peopcer.ics

T e

ErougH
BuT
ProferTiES

SIGRIFIc AT

_Re

-

TOTAC /MmAss AT £e. /5 Z87.%5

/?7/-'(55' L ZVINDY Peuovs v\/CE/M.)CS/\ -
l(—se;x

r~r—

Assic v Ep 72

=) MA< = AT
£ —-gsee™

Fr

-—‘"
~ Crm—

/54/.0 = /70,3 ¢ LI L

SmAac il IDEEeTIA JALuwuc: e T

6F <o

"

DEcee€Esx =l 3}

o,

2 WBiLe € /D TRODLACED To ALLow MEEmpieps

Be oriempTEd JEeTicALLY . T ey woice RE

S mm AL /R ERTIA VALUE 5 |,

t Aec ASS icoED Lagce s SCceriom AL

T o SimuUt ATE Rlic 1p i es

{ & Lot BRE A SSIcNEY A MomEmT oF

-

or 2.5 FT (Aeouw Locac VY Av—ns> 7o

=4 FEauweEr vy sA) THe E -1 DRECTian).

PRopPeeT1€ES (4}4) —x ¢ IEB wIee . € mane

To MAE THE mMAkss AT T o1 ¢

SMALL ' ComfARLE O +o s K=

o MEMRERS T 43 o5 Tusr MO

STIFFRNESS A CTweEED EC. 1230' 4 (g0’

/INTRODUCED. (€é¢£ ArttacamensT C)




CALCULATION SHEET

STONE & WEBSTER ENGINEERING

J.0./W.O./CALCULATION NO.

05996.02-SC-5

REVISION PAGE

2 H

PREPARER/DATE
B.E. EBBESON 3/23/01

REVIEWER/CHECKER/DATE
J. PIERRO 3/26/01

INDEPENDENT REVIEW ER
J. PIERRO 3/26/01

SUBJECT/TITLE

Seismic Analysis of Canister Transfer Building

QA CATEGORY/CODE CLASS
]

PART 2 COMPUTER ANALYSIS

Computer program FRIDAY is used to generate response spectra for mass points at E1. 100",

130°. 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

The major input to the program is described below:

IMPEDANCE FUNCTIONS

The soil impedance functions were developed in calculation 05996.02-SC-4 (ref. 1). However,
since the latest revision to the seismic analysis program FRIDAY (ref. 2), the output from
‘REFUND" is no longer directly usable in FRIDAY. Consequently. the data had to be
reformatted. 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.STIFFB5W
Low Range soil case

STRUCTRL.BEE.STIFFL5W

High Range soil case

STRUCTRL.BEE.STIFFU5SW é

GROUND TIME HISTORIES

The ground acceleration time histories were developed in Reference 4 and were transmitted via
e-mail. They were retrieved and stored under disk file name “STUCTRL.BEE(ATHREVIS)”,
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

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

in Attachment B.

RESPONSE SPECTRA FREQUENCIES

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

Computer Log

Input to and output from the computer program MASS (ST-237) are contained in Attachment A.
Input to and output from the computer programs SECPROP3 (ST-244), RIG3 (ST-248) and

RIG4 (ST-249) are contained in Attachment B.

Attachment D contains text files of the three analyses using the program FRIDAY (ST-243), two
GT-STRUDL analyses used to develop the crane model (see Attachment C), a TIMHIS6 (ST-
239) analysis to verify the ground time histories (Attachment E), and a FRIDAY run to verify th¢
modeling of the crane girder (Attachment C). The analyses are:

File Name

fr-svbe

fr-svlb

fr-svub
WALLFINE.OUT
WALLFLEX.OUT
TIMHIS6

Dif6

Date

3/17/01
3/17/01
3/17/01
3/12/01
3/22/01
4/02/01

3/17/01

Description

Best Estimate soil case

Low Range soil case

High Range soil case

Wall Finite Element Analysis
Verification of Wall Model

Verification of Time Histories

Verification of Crane
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Frequency Increment Verification from Friday Output

Frequencies Frequency
Table 3400-1 Increments

Hz

0.5
0.6
0.7
0.8
0.9
1
1.1
1.2
1.3
14
1.5
1.6
1.8
2
2.2
24
2.6
2.8
3.1
3.4
3.7
4
4.5
5
55
6
6.5
7
7.5
8
8.5
9
10
11
12
13
14
15
16
18
20

Hz

0.1

0.1
0.2

0.2
0.3

03
0.5

0.5

N =

Hz

0.500
0.527
0.556
0.587
0.619
0.653
0.689
0.727
0.767
0.809
0.853
0.%00
0.949
1.001
1.056
1.114
1.175
1.240
1.308
1.380
1.455
1.535
1.619
1.708
1.802
1.901
2.005
2.115
2.231
2.354
2.483
2.619
2.763
2914
3.074
3.243
3.421
3.608
3.806
4.015
4.235

Frequencies
Calculated

Calculated Freq.
Increments

Hz

0.027
0.029
0.031
0.032
0.034
0.036
0.038
0.040
0.042
0.044
0.047
0.049
0.052
0.055
0.058
0.061
0.064
0.068
0.072
0.076
0.080
0.084
0.089
0.094
0.099
0.104
0.110
0.116
0.122
0.129
0.136
0.144
0.152
0.160
0.169
0.178
0.188
0.198
0.209
0.220
0.232

Comparison to
req. increments

less than 0.1 hz

less than 0.1 hz
less than 0.2 hz

less than 0.2 hz
less than 0.3 hz

less than 0.3 hz
less than 0.5 hz

Periods
Calculated
second

2.00000
1.89597
1.79745
1.70386
1.61523
1.53122
1.45157
1.37607
1.30449
1.23664
1.17231
111134
1.056353
0.99873
0.94678
0.89753
0.85085
0.80659
0.76464
0.72487
0.68716
0.65142
0.61753
0.58541
0.55496
0.52610
0.49873
0.47279
0.44820
0.42489
0.40279
0.38183
0.36197
0.34315
0.32530
0.30838
0.29234
0.27713
0.26272
0.24905
0.23610
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SUBJECT TITLE

Seismic Analysis of Canister Transfer Building

1

QW CATEGORY CODE CLASS

Frequencies Frequency

Table 3400-1 Increments Calculated Increments
Hz Hz Hz Hz
22 2 4.468 0.245
25 3 4.713 0.258
28 4972 0.273
31 5.244 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
8.947 0.491
9.438 0.518
9.956 0.546
10.502 0.577
11.079 0.607
11.686 0.641
12.327 0.676
13.004 0.714
13.717 0.752
14.470 0.795
15.265 0.838
16.103 0.884
16.987 0.931
17.918 0.982
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
27.473 1.505
28.977 1.595
30.572 1.676
32.248 1.766
34.014

Frequencies Calculated Freq.

Comparison to

Periods

req. increments Calculated

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

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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Skull Valley CTB - E-W ARS, (El. 100), 4% Damping
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Skull Valley CTB - N-S ARS, (El. 130), 4% Damping
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Skull Valley CTB - Vert. ARS, (EI. 130), 4% Damping
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Skull Valley CTB - E-W ARS, (EI. 130), 4% Damping
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Skull Valley CTB - N-S ARS, (EI. 170), 4% Damping
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Skull Valley CTB - Vert. ARS, (El. 170), 4% Damping
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Skull Valley CTB - E-W ARS, (Crane Rail at El. 170),
4% Damping

4
-

N
ot

o
-—

O (8] <

b ‘uonessjasoy

100

10

Frequency, Hz

21

Page No.

Calc. No. 05996.02-SC-5, Rev. 2



= - -
o N H

Acceleration, g
(00}

Skull Valley CTB - E-W ARS, (EI. 170), 4% Damping
(Envelope of Crane Rail and Building)

| o |
A |
[ ] ‘
| / (G | |
IR RN ]
| | e | N D ’
| TN |
J | ’1 // AR | |
‘ \ |
| ! | ] “
; ’»f]’/’ | | J
—T | ! : Co i
0.1 1 10 100

Frequency, Hz

Calc. No. 05996.02-SC-5, Rev. 2

Page No. 1s



Skull Valley CTB - N-S ARS, (El. 190), 4% Damping
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Skull Valley CTB - Vert. ARS, (El. 190), 4% Damping
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Skull Valley CTB - E-W ARS, (EL. 190), 4% Damping
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Skull Valley CTB - Vert. ARS, (Roof at El. 190), 4% Damping
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Skull Valley CTB - N-S ARS, (EI. 100), 4% Damping
+/-15% Peak Broadening
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Skull Valley CTB - Vert. ARS, (EI. 100), 4% Damping

+/-15% Peak Broadening
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Skull Valley CTB - N-S ARS, (El. 170), 4% Damping
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Skull Valley CTB - E-W ARS, (El. 170), 4% Damping
+/-15% Peak Broadening, Envelope of Crane Rail and

Building
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SUBJECT/TITLE

Seismic Analysis of Canister Transfer Building

QA CATEGORY/CODE CLASS
I

SLIDING AND UPPLIFT FORCES

For use in the stability analysis (Calculation 05996.02-G(B)-13. Rev. 2). horizontal and vertical
forces are tabulated. Since the accelerations are highest for the upper bound soil case. only these

need to be tabulated.

JT. EL. MASSX MASSY MASSZ AX
1 95 1908.0 1908.0 1908.0 1.047
2 130 4204 420.4 4204 1111
3 170 304.3 304.3 170.3 1.778
4 190 1447 1171 1447 1.215
5 190 1.0 276 1.0
6 170 1.0 1.0 134.0

WEIGHT 89381

AY

0.783
0.821
0.913
0.928
1.840

AZ
0.920
0.994
1.185
1.408
2.166

TOTAL

SHEAR X UPLIFT  SHEAR Z
1997.7 1493.8 1755.4
467.0 3452 418.0
541.0 277.9 201.8
175.8 108.6 203.7

0.0 50.8 0.0
0.0 0.0 290.2
102346 73228 92299

Additionally. overtuming moments due to rotational acceleration are required for the overturning
evaluation. They have been extracted from the FRIDAY output and are summarized below.

About N-S axis:

JT X
1 8552600
2 997726
3 298016
4 88173
TOTAL

About E-W axis:

JT V4
1 12949775
2 3461796
3 2223390
4 1009564
TOTAL

Note: Total moments

RX OTMX
0.000951 261609
0.001598 51284
0.012023 115267
0.013245 37570

465729

RZ OoT™MZ
0.001385 576775
0.001667 185591
0.002296 164246

0.002393 77709
1004322

are in ft-kips.
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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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INPUT ECHO
1

123‘5670901236567890123‘56739012365678901234
SKULL VALLEY CTB MASS EL.

15.
15.
1Ss.
15.
15.
15.
15.
15.
15.
15.
1Ss.
15.
15.
15.
15.
12.
30.
30.
30.
30.
1.5
1.5
1.5
9999.
15.
15.
1s.
15.
1s.
15.
12.
20.
20.
20.
1.5
1.5
1.5
9999.
9999.
9999.
279.5
32.
187.5
187.5
157.5
187.5
30.
50.
30.

187.5
30.
30.

240.
17.
35.
32.5
32.5
42.
32.5
205.
135.

2

2.
2.
2.
2.
2.
2.
2.
2.
2.
2.
2.
2.
2.
2.
2.
1.
1.
1.
1.
1.
5.
S.
S.

2.
2.
2.
2.
2.
2.
1.
1.
1.
1.
S.
5.
5.

5.

.33
.33
1.33
1.00
.33
1.0
.33

3

100.
179.75
21.
21.
21.
21.
268.5
228.5
178.5
114.25
84.25
61.0
37.75
84.25
61.0

139.75
256.5
179.75
179.75
194.75
179.75
101.
61.
21.

4

-32.5
67.5
32.5

-32.5

-67.5
32.5
32.5
32.5
32.5

-102.5
-102.5
-102.5
102.5
102.5

-23.
-50.
-16.25
16.25
53.5
16.25
0.

107.5
107.S
107.5
107.5
107.5
107.5
107.5
107.5
107.5
107.5
107.5
107.5
107.5
107.5
107.5
106.

115.

115.

115.

115S.

94.25
94.25
94.25

107.5
107.5
107.5
107.5
107.5
107.5
106.
110.
110.
110.
94.25
54.25
94.25

97.5
111.7S
100.
100.
100.
100.
100.
100.
100.

6

7

567890123456789012345678901234567890

VONMMNEWNEM

) 5
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INPUT ECHO
1 2 3 4 L] 6 7 8
12345678901236567890123656789012345678901236567890123456789012345678901234567890
9999.
9999.
9999,
9999.
139.7S 0.0 95.0 0.
9999.

)5

S =25 2109, L850



15.000
15.000
15.000
13.000
15.000
15.000
15.000
15.000
15.000
15.000
15.000
15.000
15.000
15.000
15.000
12.000
30.000
30.000
30.000
30.000

1.500

1.500

1.500

15.000
15.000
15.000
15.000
15.000
15.000
12.000
20.000
20.000
20.000

1.500

1.500

1.500

LX

279.500
32.000

S8KULL VALLEY CTB MASS EL. 100.

WALLS IN X

L

187.500
30.000
30.000
30.000
30.000

8.000
28.000
28.000
56.500

3.500

7.000

3.500

3.500

7.000

3.500
33.000
36.000
37.000
37.000

7.%500

279.500

136.000

143.500

WALLS IN Y

L

144.500
70.000
70.000
35.000
35.000

135.000

8.000
32.500
32.500
32.500

235.000

110.000

230.000

DIRECTION

2.000
2.000
2.000
2.000
2.000
2.000
2.000
2.000
2.000
2.000
2.000
2.000
2.000
2.000
2.000
1.000
1.000
1.000
1.000
1.000
5.000
5.000
5.000

DIRECTION

2.000
2.000
2.000
2.000
2.000
2.000
1.000
1.000
1.000
1.000
5.000
5.000
5.000

RECT. FLOORS AND MAT

LY

240.000
17.000

T

5.000
0.500

X0

179.7%0
21.000
21.000
21.000
21.000

268.500

228.500

178.500

114.250
84.250
61.000
37.750
84.250
61.000
37.750

256.000

254.500

205.000

155.000

119.750

139.750

206.500
61.000

X0

273.500
86.000
86.000
36.000
36.000

6.000

240.000

216.000

166.000

116.000

277.000

141.000

2.500

X0

139.750
256.500

Y0

-32.500
6§7.500
32.500

-32.500

~67.500
32.500
32.500
32.500
32.500

-102.500
-102.500
-102.500

102.500

102.500

102.500

-14.000

0.0
0.0
0.0
0.0
-117.500
2.500
117.500

YO

3.500
67.500
-67.500
85.000
-85.000
0.0
~26.500
16.250
16.250
16.250
2,500
60.000
0.0

YO0

0.0

-23.000

Z0

107.500
107.500
107.500
107.500
107.500
107.500
107.500
107.500
107.500
107.500
107.500
107.500
107.500
107.500
107.500
106.000
115.000
115.000
115.000
115.000

94.250

94.250

94.250

Z0

107.500
107.500
107.500
107.500
107.500
107.500
106.000
110.000
110.000
110.000

94.250

94.250

94.250

z0

97.500
111.750

ALFA

"9 MM bSQ

S-24
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187.
187.
157.
187.
30.
50.
30.
X0=
MASS MOMENTS OF
ORIGIN
IX=
CENTROID
IXm
BASE
IX=

PRINCIPAL AXIS OF INERTIA AT

IX=

MASS PROPERTIES ABOUT THE NEW AXIS SYSTEM

IX=

500
500
500
500
000
000
000

138.86

INERTIA:

27060144.0

8527616.00

27059104.0

8527479.00

8552600.00

35.000
32.500
32.500
42.000
32.500
205.000
135.000

¥YO=

IY=

I¥=

IY=

IY=

IY=

0.32

0.330
0.330
1.330
1.000
0.330
1.000
0.330

68252464.0

12924304.0

31455792.0

12924438.0

12949775.0

Z0=

IZ=

IZ=

IZ=

IZ=

139.7%50

IZ=

179.750
179.750
194.750
179.750
101.000

61.000

21.000

98.54

58196240.0

21398544.0

21398544.0

21398544.0

0.0

21401072.0

~50.000
-16.250
16.250
53.500
16.250

0.0
0.0

IXY=

IXY=

IXY=

IXY=

95.000

IXY=

100.000
100.000
100.000
100.000
100.000
100.000
100.000

1908.34

218679.81

24434.87

24434.87

23189.40
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INPUT ECHO

1 2 3 4 S 6 7 8
1234567890123456789012345678901234567890123‘567890123(56789012345678901234567890
SKULL VALLEY CTB MASS EL. 130.

15. 187.5 2. 179.75 -32.5 122.5
15. 30. 2. 21. 67.5 122.5
15. 30. 2. 21. 32.5 122.5
15. 30. 2. 21. -67.5 122.5
15. 30. 2. 21. -32.5 122.5
15. 25. 2. 228.5 32.5 122.5
15. 25. 2. 178.5 32.5 122.5
15. 55. 2. 113.5 32.5 122.5
15. 8. 2. 268.5 32.5 122.5
6. 22. a. 253.5 32.5 127.0
6. 23. 2. 203.5 32.5 127.0
6. 22. 2. 153.5 32.5 127.0
7. 50. 2. 61. -102.8 126.5
7. S0. 2. 61. 102.5 126.5
20. 267.5 2. 139.75 32.5 140.
20. 267.5 2. 139.75 -32.5 140.
S. 187.5 2.33 179.5 30.33 147.5
3. 187.5 2.33 179.8 28.00 148.5

9999,

15. 144.5 2. 273.5 3.5 122.5
15. 70.0 2. 86.0 67.5 122.5
1S. 70.0 2. 86.0 -67.5 122.5
1S5. 35.0 2. 36. 8s. 122.5
1s. 35.0 2. 36. -85. 122.5
1s. 13s5.0 3. [ 3% 0. 122.5
10. 32.5 1. 216. 16.25 120.
10. 32.5 1. 166. 16.25 120.
10. 32.5 1. 116. 16.25 120.
20. 111.6 2. 273.5 0. 140.
20. 111.6 2. 6. 0. 140.
20. 23.3 2. 86. 44.17 140.
20. 23.3 2. 86. -44.17 140.

9999.

9999,

9999,

267.5 35. 1.02 139.75 -50. 130.
50. 35. 1.02 61. ~-85. 130.

187.5 42. 1.02 179.75 53.5 130.
50. 70. 1.02 61. 67.5 130.
30. 35. 1.02 21. 50.0 130.

9999.

9999.

9999.

9999.

131.46 2.02 130.0 0.

9999.

VWoeNOANEWN M
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SKULL VALLEY CTB MASS EL. 130.

WALLS IN X DIRECTION

H L T X0 Y0 zo
15.000 187.500 2.000 179.750 ~-32.500 122.500
15.000 30.000 2.000 21.000 67.500 122.500
15.000 30.000 2.000 21.000 32.500 122.500
15.000 30.000 2.000 21.000 ~-67.500 122.500
15.000 30.000 2.000 21.000 -32.500 122.500
15.000 25.000 2.000 228.500 32.500 122.500
15.000 25.000 2.000 178.500 32.500 122.500
15.000 55.000 2.000 113.500 32.500 122.500
15.000 8.000 2.000 268.500 32.500 122.500

6.000 22.000 2.000 253.500 32.500 127.000
6.000 22.000 2.000 203.500 32.500 127.000
6.000 22.000 2.000 153.500 32.500 127.000
7.000 50.000 2.000 61.000 -102.500 126.500
7.000 50.000 2.000 61.000 102.500 126.500
20.000 267.500 2.000 135%.750 32.500 140.000
20.000 267.500 2.000 139.750 -32.500 140.000
5.000 187.500 2.330 179.500 30.330 147.500
3.000 187.500 2.330 179.500 28.000 148.500

WALLS IN Y DIRECTION

H L T X0 YO z0
15.000 144.500 2.000 273.500 3.500 122.500
15.000 70.000 2.000 86.000 67.500 122.500
15.000 70.000 2.000 86.000 -67.500 122.500
15.000 35.000 2.000 36.000 85.000 122.500
15.000 35.000 2.000 36.000 -85.000 122.500
15.000 135.000 2.000 6.000 0.0 122.500
10.000 32.500 1.000 216.000 16.250 120.000
10.000 32.500 1.000 166.000 16.250 120.000
10.000 32.500 1.000 116.000 16.250 120.000
20.000 111.600 2.000 273.500 0.0 140.000
20.000 111.600 2.000 6.000 0.0 140.000
20.000 23.300 2.000 86.000 44.170 140.000
20.000 23.300 2.000 86.000 -44.170 140.000

RECT. FLOORS AND MAT

LX LY T X0 YO zZ0
267.500 35.000 1.020 139.750 -50.000 130.000
50.000 35.000 1.020 61.000 ~85.000 130.000
187.500 42.000 1.020 179.750 53.500 130.000
50.000 70.000 1.020 61.000 67.500 130.000
30.000 35.000 1.020 21.000 50.000 130.000
X0m= 131.46 YOm 2.02 Z0= 131.80 M= 420.40

a/'ﬂ)
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MASS MOMENTS OF INERTIA:

ORIGIN

IX= 8301387.00 IY=
CENTROID

IX= 996358.00 IY=
BASE

IX= 8299671.00 IYw

PRINCIPAL AXIS OF INERTIA AT 0.96

IX= 995661.87 IY=

MASS PROPERTIES ABOUT THE NEW AXIS

IX= 997726.19 IYs=s

18028576.0

3460428.00

10763741.0

DEGREES :

3461123.00

SYSTEM

3461796.00

IZ=

IZ=

IZ=

IZ=

131.460

IZ=

11655240.0

4388691.00

4388691.00

4388691.00

2.020

4388691.00

IXY=

IXY=

IXY=

IXY=

130.000

IXY=

153n47.31

41418.06

41418.06

41418.06

Dzv)

S=25% 209,50
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INPUT ECHO
1

6 7 8

12345678901234567890123456789012345678901234567890123‘56789012345678901234567890

SKULL VALLEY CTB

20. 267.5
20. 267.5
10. 267.5
10. 267.5
20. 187.5
S. 187.5
10. 267.5
10. 80.
9999.

20. 88.34
20. 88.34
20. 11.67
20. 11.67
10. 65.
10. 65.
9999.

9999,

9999.

9999.

9999.

9999.

99399,

143.18 3.14
9999,

2 3

MASS EL. 170.
2. 139.75
2. 139.75
2. 139.75
2. 139.75
2.33 179.7S
2.33 179.75
2.33 139.75
2.33 46.
2. 273.5
2. 6.
2. 86.
2. 86.
2. 273.5
2, 6.
170.0 0.

-32.5
32.5

-32.5
32.5
30.33
28.00

-30.33
30.33

0.
0.
-38.33
38.33
0.
0.

160.
160.
175.
17S.
160.
152.5
165.
165.

160.
160.
158.229
158.229
175.
175.

VoNOOUeWwN R
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X0=

MASS MOMENTS

ORIGIN

IX=
CENTROID

IX=
BASE

IX=

SKULL VALLEY CTB MASS EL. 170.
WALLS IN X DIRECTION

H L T
20.000 267.500 2.000
20.000 267.500 2.000
10.000 267.500 2.000
10.000 267.500 2.000
20.000 187.500 2.330
5.000 187.500 2.330
10.000 267.500 2.330
10.000 80.000 2.330

WALLS IN Y DIRECTION

H L T
20.000 88.340 2.000
20.000 88.340 2.000
20.000 11.670 2.000
20.000 11.670 2.000
10.000 65.000 2.000
10.000 65.000 2.000
143.18 YO 3.14

OF INERTIA:
7991119.00 IY= 15813635.0

286215.00 IY= 2211589.00

7988285.00

IY=

PRINCIPAL AXIS OF INERTIA AT 0.98

IX=

285648.87

IY=

9913659.00

DEGREES:

2212154.00

MASS PROPERTIES ABOUT THE NEW AXIS SYSTEM

IX=

298016.44

IY¥=

2223390.00

20w

IZ=

IZ=

IZ=

IZ=

143.180

IzZ=

X0

139.750
139.750
139.750
139.750
179.750
179.750
13%.750

46.000

X0
273.500
6.000
86.000
86.000
273.500
6.000

163.60

8363549.00

2460740.00

2460740.00

2460740.00

3.140

2460740.00

YO

-32.500
32.500
-32.500
32.500
30.330
28.000
-30.330
30.330

YO
0.0
0.0
-38.330
38.330
0.0
0.0

IXY=

IXY=

IXY=

IXY=

170.000

IXY=

z0

160.000
160.000
175.000
175.000
160.000
152.500
165.000
165.000

z0
160.000
160.000
158.229
158.229
175.000
175.000

287.78

162316.50

33019.44

33019.44

33019.43

v >
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INPUT ECHO
1 2 3 4 5 6 7 8

12345678901234567890123456789012345678901234567890123456789012345678901234567890
SKULL VALLEY CTB MASS EL. 190.

10. 267.5 2. 139.75 -32.5 18S5.

10. 267.5 2. 139.75 32.5 185.

9999.

10. 65. 2. 273.5 0. 185.

10. 65. 2. 6. 0. 185.

9999.

9999.

9999.

267 .5 65. 1.02 139.75 0. 190.

9999.

9999.

9999.

9999.

139.75 0.00 1%0.0 0.

9999.
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SKULL VALLEY CTB MASS EL. 190.
WALLS IN X DIRECTION
H L T
10.000 267.500 2.000
10.000 267.500 2.000
WALLS IN Y DIRECTION
H L T
10.000 65.000 2.000
10.000 65.000 2.000
RECT. FLOORS AND MAT
LX LY T
267.500 65.000 1.020
X0= 139.75 YO= 0.0
MASS MOMENTS OF INERTIA:
ORIGIN
IX= 5194331.00 IY¥= 8941891.00
CENTROID
IX= 87509.00 IY= 1008900.00
BASE
IX= 5194331.00 IY¥= 6115722.00
PRINCIPAL AXIS OF INERTIA AT 0.0 DEGREES:
IX= 87509.00 IY= 1008%00.00

MASS PROPERTIES ABOUT THE NEW AXIS SYSTEM

IXx=

88173.44

IY=

1009564 .44

139.750

X0
139.750
139.750
X0
273.500
6.000
X0
139.750
Z0= 187.86
IZw 3919755.00
IZ= 1093586.00
IZ= 1093586.00
IZ= 1093586.00
0.0
IZ= 1093586.00

YO

-32.500
32.500

YO

IXY=

IXY=

IXY=

IXY=

190.000

IXY=

20

185.000
185.000

Z0

185.000
185.000

z0 ALFA

190.000 0.0

144.71

>
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STONE & WEBSTER ENGINEERING

CALCULATION SHEET J.O/W.0/CALCULATION NO. REVISION PAGE
05996.02-SC-5 2 B-1

PREPARER/DATE REVIEWER/CHECKER/DATE INDEPENDENT REVIEWER

B.E. EBBESON 3-22-01 J. PIERRO 3/26/01 J. PIERRO 3/26/01

SUBJECT/TITLE QA CATEGORY/CODE CLASS

Seismic Analysis of Canister Transfer Building ]

ATTACHMENT B BUILDING STIFFNESS

The building stiffness for members between mass points is determined by first calculating the
area properties (area, shear areas, torsional constant, moments of inertia, center of area. and
center of rigidity) of the walls between the elevations. For the walls between El. 100'-0" and EL
130'-0" (member 1) these properties are calculated using the SWEC computer program
SECPROP3. For the walls between El. 130'-0" and El. 170-0" and those between El. 170'-0" and
El. 190'-0" (members 2 and 3, respectively), hand calculations are used.

Once the area properties are known, a member stiffness matrix. in the FRIDAY local coordinate
system, is developed using the SWEC computer programs RIG3 (member 1) and RIG4
(members 2 and 3). These matrices provide the stiffness between the center of mass of the mass
point above and the mass point below, and account for the misalignment the center of rigidity
and the centers of mass.
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ST-244 SECPROP3 VERS-00 LEVEL-00 OCT 1992

Date of run:

03/06/2001 Time:

Skull vValley CTB Member 1 - SECPROP3

X1
8.600E+01
6.450E+01
3.950E+01
8.600E+01 -1.
6.450E+01 -1.
3.950E+01 -1.
3.600E+01 &6
3.600E+01 3
3.600E+01 -3
6.000E+00 -
8.600E+01 3
8.600E+01 -
1.645E+02 -3
2.145E+02 -3
2.645E+02 -3
3.600E+01 1
6.000E+00
3.600E+01 -
8.600E+01
8.600E+01 -
2.735E+02 6

TOTAL ELEMENT

Ak kkk AREA**hkkk

1.
1.
1.

3.
.250E+01
.250E+01
.250E+01
.025E+02
6.
1.
1.
1.
.750E+01

Y1
02SE+02
025E+02
025E+02
025E+02
025E+02
025E+02

.750E+01
.250E+01
.250E+01
6.
.250E+01

750E+01

250E+01

750E+01
025E+02
025E+02
025E+02

X2
.250E+01
.750E+01
.600E+01
.250E+01
.750E+01
.600E+01
.000E+00
.000E+00
.000E+0O0
.600E+01
. 735E+02
.425E+02
.925E+02
.425E+02
.735E+02
.600E+01
.000E+00
.600E+01
.600E+01
.600E+01
.735E+02

NO®DDWOHNWNNRHEHNMNWOAOANOGH WU @ W ©

15:37:46.22

-3
-6

3
-3.
-3
-3.
-3

6.
-6.
-6

3
-3
-7.

21 HEIGHT OF WALLS

TOTAL AREA OR MASS

X-CG 1.1907865E+02

IX-CG 5.2157943E+06

INCLINATION OF PRINCIPAL AXIS

1.8880000E+03

Y2

.025E+02
.025E+02
.025E+02
.025E+02
.025E+02
.025E+02
.750E+01
.250E+01
.250E+01
.750E+01
.250E+01

250E+01

.250E+01

250E+01

.250E+01

750E+01
750E+01

.750E+01
.250E+01
.250E+01

450E+401

30.00

Y-CG 1.7457627E+00

I1Y-CG 1.7820447E+07

PROPERTIES ABOUT PRINCIPAL AXES

IX-P 5.2123406E+06

1.6549170E-02

IY-P 1.7823901E+407

***ADDITIONAL AREA PROPERTIES***

COORDINATES OF CENTER OF RIGIDITY

XC 1.1385628BE+02 YC

8.1090328E+00

T
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00OC
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00O0
.000E+00

NRNMNOVMDOMDOMNDNOMNOMNNNNNODNODNODONDNDLDN

MASS/L

.795E-01
.795E-01
.795E-01
.795E-01
.795E-01
.795E-01
.795E-01
.785E-01
.795E-01
.795E-01
.795E-01
.795E-01
.795E-01
.795E-01
.795E-01
.795E~-01
.795E-01
.795E-01
.795E-01
.795E-01
.795E-01

NN RNV NNVNDONMNLODNDNDOONLDNNDLND

C. WEIGHT OF MAT

IXY-CG

RADIANS

2.0867275E+05

.15

;-c



SHEAR AREAS

AX 7.6166664E+02 AY

SHEAR AREAS ABOUT PRINCIPAL AXES

AXP 7.7499413E+02 AYP

TORSIONAL CONSTANT IS BASED UPON BENDING AND SHEAR

STIFFNESSES OF INDIVIDUAL ELEMENTS

TORSIONAL CONSTANT

*kkkdx MASS *hkkkkwn

TOTAL AREA OR MASS
X-CG 1.1907865E+02

IX-CG 7.2891534E+05 IY-CG 2

PROPERTIES ABOUT PRINCIPAL AXES
7.2843268BE+05

IX-P IY-P 2

***LENGTHS OF ELEMENTS***

3.500E+00 7.000E+00 3.500E+00
.000E+01

3.000E+01 3.000E+01 1.875E+02
.500E+01

1.350E+02 3.500E+01 7.000E+01

**ELEMENT SHEAR AREA ALONG X*=*

5.833333E+00
.833333E+00

5.000000E+01
.416666E+01

4.666666E+01
.000000E+00

0.000000E+00

**ELEMENT SHEAR AREA ALONG Y**

0.000000E+00
.000000E+00

0.000000E+00
.000000E+00

1.0156574E+07

Y-CG 1.

1.166667E+01 S.

5.000000E+01 5.

4.666666E+01 1.

0.000000E+00 0.

0.000000E+00 0.

0.000000E+00 0.

8.1166663E+02

8.2415986E+02

2.6385093E+02

7457627E+00

.4904351E+06

.4909178E+06

3.500E+00

5.650E+01

7.000E+01

833333E+00

000000E+01

500000E+01

000000E+00

O0000CE+00

000000E+00

7.

2

IXY-CG 2.9162341E+04
000E+00 3.500E+00 3.000E+01
.800E+01 2.800E+01 9.000E+00
.420E+02

.833333E+00 .166667E+01

.000000E+01 .125000E+02

.000000E+0O .000000E+00

.000000E+00 .000000E+00

.000000E+00 .000000E+00



0.000000E+00
.B33333E+01

1.166667E+02

**ELEMENT TORSION COEFF ALONG X**

5.421257E-05
.352726E-05

2.923770E-04
.765066E-04

1.865873E-04
.000000E+00

0.000000E+00

**ELEMENT TORSION COEFF ALONG Y**

0.000000E+00
.000000E+00

0.000000E+00
.000000E+00

0.000000E+00
.471603E-04

3.199799E-04

0.000000E+00

1.166667E+02

1.084251E-04

1.200748E-04

1.865873E-04

0.000000E+0CO

0.000000E+00

0.000000E+00

0.000000E+00

3.199799E-04

.000000E+00

.366667E+02

.421257E-05

.999150E-04

.997450E-05

.000000E+00

.000000E+00

.000000E+00

.000000E+00

.719989E-03

.833333E+01

.352726E-05

.722172E-04

.000000E+0O0

.000000E+00

.000000E+00

.471603E-04

.250000E+02

.270545E-04

.504673E-04

.000000E+00

.000000E+00

.000000E+00

.389355E-03

R-&



ST-244 SECPROP3 VERS-00 LEVEL-00 OCT 1992

Date of run: 03/15/2001

Skull Valley CTB Member 1N -

X1
3.600E+01 6
3.600E+01 3
3.600E+01 -3
3.600E+01 -6
8.600E+01 3
8.600E+01 -3
1.645E+02 -3
2.145E+02 -3
2.645E+02 -3
3.600E+01 7.
6.000E+00 6.
3.600E+01 -7.
8.600E+01 4
8.600E+01 -4,
2.735E+02 2,
2.735E+02 -2
6.000E+00 2
6.000E+00 -2.
6.000E+00 -5,

TOTAL ELEMENT

******AREA******

Y1

.750E+01
.250E+01
.250E+01
.750E+01
.250E+01
.250E+01
.250E+01
.250E+01
.250E+01

750E+01
750E+01
750E+01

.250E+01

250E+01
250E+01

.250E+01
.250E+01

250E+01
750E+01

O\ONONNN(DWNONNNNHHMO'\O\U\O\

Time:

SECPROP3

X2

.000E+00
.000E+00
.000E+00
.000E+00
.735E+02
.425E+02
.925E+02
.425E+02
.735E+02
.600E+01
.000E+00
.600E+01
.600E+01

600E+01

.735E+02
.735E+02
.000E+00
.000E+00
.000E+00

14:22:12.01

6

-3
-6

-3
-3
-3
-3

3

-4
4
-4

19 HEIGHT OF WALLS

TOTAL AREA OR MASS

X-CG 1.2343629E+02

IX-CG 1.9084595E+06

1.1380000E+03

Y-C

IY-C

INCLINATION OF PRINCIPAL AXIS

Y2

.750E+01
3.
.250E+01
.750E+01
3.
.250E+01
.250E+01
.250E+01
.250E+01

6.

5.
-6.
.250E+01
-3.

4.
.250E+01
.250E+01
.250E+01
-6.

250E+401

250E+01

750E+01
750E+01
750E+01

250E+01
250E+01

750E+01

30.00

G 3.7697715E+00

G 9.8590272E+06

4.3094080E-02

PROPERTIES ABOUT PRINCIPAL AXES

IX-P 1.8936487E+06

IY-P

9.8738B381E+06

***ADDITIONAL AREA PROPERTIES***

COORDINATES OF CENTER OF RIGIDITY

XC 1.1600000E+02 YC

SHEAR AREAS

8.1624453E+00

T
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
-000E+00

NNNNNNNNNNNNNNNNK\)NN

MASS/L
2.795E-01
2.795E-01
2.795E-01
2.795E-01
2.795E-01
2.795E-01
2.795E-01
2.795E-01
2.795E-01
2.795E-01
2.795E-01
2.795E-01
2.795E-01
2.795E-01
2.795E-01
2.795E-01
2.795E-01
2.795E-01
2.795E-01

C. WEIGHT OF MAT

IXY-CG

RADIANS

3.4347331E+405

.15

-



AX 7.1499997E+02 AY 2.3333332E+02

SHEAR AREAS ABOUT PRINCIPAL AXES

AXP 7.2438833E+02 AYP 2.6391943E+02

TORSIONAL CONSTANT IS BASED UPON BENDING AND SHEAR

STIFFNESSES OF INDIVIDUAL ELEMENTS

TORSIONAL CONSTANT 2.4052715E+06

*kkkdkx MAGS *kkhkk

TOTAL AREA OR MASS 1.5503726E+02

X-CG 1.2343629E+02 Y-CG 3.7697715E+00

IX-CG 2.6671017E+05 IY-CG 1.3778143E+06

PROPERTIES ABOUT PRINCIPAL AXES

IX-P 2.6464034E+05 IY-P 1.3798842E+06
***LENGTHS OF ELEMENTS**#*
3.000E+01 3.000E+01 3.000E+01 3.000E+01
.BOOE+01
9.000E+00 1.000E+01 1.000E+01 1.000E+01
.000E+01
2.000E+01 2.000E+01 1.000E+01
**ELEMENT SHEAR AREA ALONG X**
5.000000E+01 5.000000E+01 5.000000E+01
-416666E+01
4.666666E+01 4.666666E+01 1.500000E+01
.000000E+00
0.000000E+00 0.000000E+00 0.000000E+00
.000000E+00
0.000000E+00
**ELEMENT SHEAR AREA ALONG Y**
0.000000E+00 0.000000E+00 0.000000E+00
.000000E+00
0.000000E+00 0.000000E+00 0.000000E+00
.666667E+01
1.666667E+01 1.666667E+01 3.333333E+01

.333333E+01

1

1.

IXY-CG 4.8000927E+04
.875E+02 5.650E+01 2.800E+
0O00E+01 1.000E+01 2.000E+
5.000000E+01 .125000E+02
0.000000E+00 .000000E+00
0.000000E+00 .000000E+00
0.000000E+00 .000000E+00
1.666667E+01 .666667E+01
3.333333E+01 .333333E+01

01

01



1.666667E+01
**ELEMENT TORSION COEFF ALONG X**
1.233490E-03 5.059211E-04
.591940E-03
7.889258E-04 7.889258E-04
.000000E+00
0.000000E+0OC 0.000000E+00
.000000E+00

0.000000E+00

**ELEMENT TORSION COEFF ALONG Y**

0.000000E+00 0.000000E+00

.000000E+00
0.000000E+00 0.000000E+00
.543379E-04
2.078767E-04 2.078767E-04
.524429E-03

7.622147E-04

8

2

0.

.452776E-04

.535833E-04

000000E+00

.000000E+00

.000000E+00

.182706E-03

.572846E-03

.CO0000E+00

.000000E+00

.000000E+00

.543379E-04

.182706E-03

.162007E-03

.000000E+00

.000000E+00

.000000E+00

.622147E-04

.524429E-03

3 -1



ST-244 SECPROP3 VERS-00 LEVEL-00 OCT 1992

Date of run:

03/07/2001 Time:

Skull valley CTB Member 1 - SECPROP3

X1
.600E+01
.950E+01
.600E+01 -
.950E+01 -
.600E+01
.600E+01
.600E+01 -
.600E+01 -
.600E+01
.600E+01 -
.645E+02 -
.600E+01
.000E+0O
.600E+01 -
.600E+01
.600E+01 -
.735E+02
.600E+01
.600E+01 -
.735E+02

NWWNOOWOOHWNW®DRFRFEERERMIWO®W®

TOTAL ELEMENT

*kkk kA AREAK* **kkk

1

1

1.
6.
.250E+01
.250E+01
6.
.250E+01
.250E+01
.250E+01 -
.025E+02
6.

3
3

3
3
3
1

1

6
6
3

Y1

.025E+02
1.

025E+02

.025E+02

025E+02
750E+01

750E+01

750E+01

.025E+02
1.
1.
6.
.750E+01
.750E+01
.250E+01

025E+02
025E+02
750E+01

X2
.250E+01
.600E+01
.250E+01
.600E+01
.000E+00
.000E+00
.000E+00
.000E+00
.600E+01
.600E+01
.735E+02
.600E+01
.000E+00
.600E+01
.600E+01
.600E+01
.735E+02
.600E+01
.600E+01
.635E+02

NN OMNOOWAWNWYWOYAOANNNN WD W ®

08:24:16.31

1.
1.
-1.
-1.

6
3
-3

3
-3
-3

6
-6

-3

-7.

6.
-6.
.250E+01

3

20 HEIGHT OF WALLS

TOTAL AREA OR MASS

X-CG 1.0507833E+02

IX-CG 4.0B92998E+06

INCLINATION OF PRINCIPAL AXIS

1.2000000E+03

Y2
025E+02
025E+02
025E+02
025E+02

.750E+01
.250E+01
.250E+01
-6.
.250E+01
.250E+01
.250E+01
.750E+01
.750E+01
-6.

3.
.250E+01

750E+01

750E+01
250E+C1

450E+01

750E+01
750E+01

30.00

Y-CG -7.7416667E-01

IY-CG 1.3501133E+07

PROPERTIES ABOUT PRINCIPAL AXES

IX-P 4.0866789E+06

-1.6683564E-02

IY-p 1.3503754E+07

***ADDITIONAL AREA PROPERTIES***

COORDINATES OF CENTER OF RIGIDITY

XC 1.1385628E+02

SHEAR AREAS

YC

7.6773048E-01

T
.000E+00
-000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+0O0
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00

NN NMDOMNDNNODRODNDNDONODNNDENNLDNNDNINDLWND

MASS/L
.795E-01
.795E-01
.795E-01
.795E-01
.795E-01
.795E-01
.795E-01
.795E-01
.795E-01
.795E-01
.795E-01
.795E-01
.795E-01
.795E-01
.795E-01
.795E-01
.795E-01
.795E-01
.795E-01
.795E-01

NN OMDDDODDODOMONDNDONDDNODLDNDNDNDNNDLND

C. WEIGHT OF MAT

IXY-CG

RADIANS

-1.5708123E+05

.15

/3"/’.



AX 1.8833333E+02 AY

SHEAR AREAS ABOUT PRINCIPAL AXES

AXP 2.0184798E+02 AYP

TORSIONAL CONSTANT IS BASED UPON BENDING AND SHEAR

STIFFNESSES OF INDIVIDUAL ELEMENTS

TORSIONAL CONSTANT
kxkhdkkk MAGS *xdhhk
TOTAL AREA OR MASS
X-CG 1.0507833E+02
IX-CG 5.7148598E+05
PROPERTIES ABOUT PRINCIPAL AXES
IX-P 5.7111971E+05

***LENGTHS OF ELEMENTS***

3.500E+00 3.500E+00 3.500E+00
.000E+01

1.000E+01 1.000E+01 9.000E+00
.000E+01

1.420E+02 1.000E+01 1.000E+01

**ELEMENT SHEAR AREA ALONG X**

5.833333E+00
.666667E+01

1.666667E+01
.000000E+00

0.000000E+00
.666667E+01

1.666667E+01 1.666667E+01
**ELEMENT SHEAR AREA ALONG Y**

0.000000E+00
.000000E+00

0.000000E+00 0

0.000000E+00
.833333E+01

9.3540726E+06

Y-CG -7.

IY-CG 1.

IY-P 1.

5.833333E+00 5.

1.666667E+01 1.

0.000000E+00 0.

0.000000E+00 0.

8.1166663E+02

B8.1469560E+02

1.6770186E+02

7416667E-01

8868043E+06

8871706E+06

3.500E+00

3.500E+01

1.000E+01

833333E+00

666667E+01

000000E+00

.000000E+00

000000E+00

IXY-CG -2.1952345E+04
.000E+01 1.000E+01 1.000E+01
.350E+02 3.500E+01 7.000E+01

.833333E+00 .666667E+01
.666667E+01 .500000E+01
.000000E+0O .000000E+00
.000000E+00 .000000E+0C0O
.000000E+0O0 .000000E+00



2.250000E+02
.000000E+00

0.000000E+00

**ELEMENT TORSION COEFF ALONG X**

6.344169E-05
.653913E-05

5.927495E-05
.000000E+00

0.000000CE+00
.185006E-04

1.216364E-04

**ELEMENT TORSION COEFF ALONG Y*+*

0.000000E+00
.000000E+00

0.000000E+00
.855229E-04

2.594342E-03
.000000E+00

0.000000E+00

5.833333E+01

0.000000E+00

6.344169E-05

1.216364E-04

0.000000E+00

5.653913E-05

0.000000E+00

0.000000E+00

4.855229E-04

0.000000E+00

1.166667E+02

6.439923E-05

5.653913E-05

0.000000E+00

0.000000E+00

0.000000E+00

3.474315E-04

.166667E+402

-439923E-05

.927495E-05

.000000E+00

.000000E+00

.000000E+00

.474315E-04

.366667E+02

.185006E-04

.334745E-05

.000000E+00

.000000E+00

.000000E+00

.039133E-03

3 -



ST~248 RIG3,

VERS-01 LEVEL-00 77.116

13.52.36

=)0 5

o

-
-

-0 L

-2-

“



INPUT ECHO
1 2 3 4 5 6 7 8
12345678901234567890123456789012345678901234567890123456789012345678901234567890

SKULL VALLEY STIFFNESS MATRIX FOR MEMBER 1

139.75 0.00 95.0 100.

131.456 -2.02 130.

1888. 762. 812. 10200000. 4090000. 9860000. 519000. 222000.
113.86 8.11

119.08 1.75

0.0

SJaunbswNnp

7\~9 ;)

SN2 NS O

-'DS

=

2/ -



SKULL VALLEY STIFFNESS MATRIX FOR MEMBER 1

0.188800D+04
0.113860D+03
0.119080D+03
0.139750D+03

0.131460D+03-

0.100000D+03
0.0

0.762000D+03
0.811000D+01
0.175000D+01
0.0

0.202000D+01

0.950000D+02
0.130000D+03

0.311467D+08

0.621718D+07

0.188449D+05

0.310274D+08

~0.207510D+09

0.373418D+09

0.621718D+07
0.715991D+07
-0.773006D+05
0.880930D+08
~-0.322208D+08

0.389131D+07

0.812000D+03 0.102000D+08 0.409000D+07

THE LOCAL STIFFNESS MATRIX OF THE EQUIVALENT MEMBER

0.188449D+05

~0.773006D+05

0.595138D+07

-0.107231D+09

0.657436D+08

0.119347D+07

0.310274D+08

0.8809530D+08

-0.107231D+0%

0.785859D+11

~0.145706D+10

0.483252D+10

-0.207510D+09

-0.322208D+08

0.657436D+08

-0.145706D+10

0.784314D+11

-0.249042D+11

0.986000D+07 0.51%000D+06 0.222000D+06

0.373418D+09

0.389131D+07

0.119347D+07

0.483252D+10

-0.245042D+121

0.170304D+12
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INPUT ECHO
1 2 3 4 5 6 7 8
12345678901234567890123456789012345678901234567890123456789012345678901234567890

STIFFNESS MATRIX FOR MEMBER 2

131.46 -2.02 130.

143.18 -3.14 170.

1330. 1070. 470. 3640000. 261000. 9240000. 518000. 222000.
131.74 0.0

139.75 0.0

0.0
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STIFFNESS MATRIX FOR MEMBER 2

0.133000D+04 0.107000D+04 0.470000D+03 0.364000D+07 0.261000D+06 0.924000D+07 0.519000D+06 0.222000D+06
0.131740D+03 0.0

0.139750D+03 0.0

0.131460D+03-0.202000D+01 0.130000D+03

0.143180D+03-0.314000D+01 0.170000D+03

0.0

THE LOCAL STIFFNESS MATRIX OF THE EQUIVALENT MEMBER

0.163487D+08

0.308498D+07

0.308498D+07

0.677557D+07

0.944947D+05

~0.321045D+06

-0.932156D+07

-0.166397D+08

0.475361D+08

0.262831D+07

-0.283346D+08

-0.130669D+09%

0.944947D+05 -0.321045D+06 0.239753D+07 0.139943D+08 0.541036D+08 0.669325D+07
-0.932156D+07 -0.166397D+08 0.139%43D+08 0.190601D+11 0.455493D+10 -0.279788D+10
0.475361D+08 0.262831D+07 0.541036D+08 0.455493D+10 0.704467D+10 0.106296D+11
-0.283346D+08 -0.130669D+09 0.669325D+07 -0.279788D+10 0.106296D+11 0.121420D+12
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INPUT ECHO
1 2 3 4 5 6 7 8

12345678901234567890123‘56789012345678901236567890123456789012345678901234567890
STIFFNESS MATRIX FOR MEMBER 3

143.18 -3.14 170.

139.75 0.00 190.

1330. 1070. 260. 3640000. 261000. 9240000. 519000. 222000.
139.75 0.0

139.75 0.0

0.0
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STIFFNESS MATRIX FOR MEMBER 3

0.133000D+04 0.107000D+04 0.260000D+03 0.364000D+07 0.2

0.139750D+03 0.0
0.139750D+03 0.0

0.143180D+03-0.314000D+01 0.170000D+03
0.190000D+03

0.139750D+03 0.0

0.0

0.331408D+08

0.590397D+07

0.101649D+07

-0.230203D+07

0.990076D+07

0.175480D+08

0.590397D+07

0.912125D+07

-0.437178D+07

0.990076D+07

-0.425819D+08

-0.754719D+08

THE LOCAL STIFFNESS MATRIX OF THE EQUIVALENT MEMBER

0.101649D+07

~0.437178D+07

0.695449D+07

~0.157498D+08

0.677380D+08

0.448840D+08

-0.230203D+07

0.990076D+07

-0.157498D+08

0.441636D+11

~0.161694D+11

-0.263833D+11

0.990076D+07

-0.425819D+08

0.677380D+08

-0.161694D+11

0.109947D+12

0.113471D+12

61000D+06 0.924000D+07 0.519000D+06 0.222000D+06

0.175480D+08

-0.754719D+08

0.448840D+08

-0.263833D+11

0.113471D+12

0.134315D+12
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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 El. 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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ATTACHMENT E

The ground motion time histories provided by Geomatrix (Reference 4) have a time step of .005
seconds and a duration of 30 seconds. Since FRIDAY limits the number of time points to 4000,
the entire time history cannot be used. Looking at plots of the time histories on pages 25-27 of
Reference 4. it can be seen that the motion dies out after 20 seconds, so using only the first 20
seconds should capture the peak response. To verify this, the response spectra (5% damping) of
the shortened time histories will be calculated using the SWEC program TIMHIS6 (Reference
14), and compared to the response spectra of the full 30 second time histories. found in Table 1
of Reference 4. Results are tabulated below:

PERIOD
0.0294
0.0323
0.0357
0.0400
0.0455
0.0500
0.0556
0.0588
0.0625
0.0667
0.0690
0.0714
0.0741
0.0769
0.0800
0.0833
0.0870
0.0909
0.0952
0.1000
0.1050
0.1110
0.1180
0.1250
0.1290
0.1330
0.1380
0.1430
0.1480
0.1540
0.1600
0.1670
0.1740
0.1820
0.1800

X-30 X-20 Y-30 Y-20
0.7868 0.7867 0.9963 0.9963
0.8099 0.8102 1.0002 1.0022
0.8695 0.8693 1.0489 1.0589
0.9308 0.9308 1.1927 1.1978
1.0219 1.0222 1.3559 1.3546
1.0801 1.0800 1.4401 1.4401
1.1210 1.1212 1.5065 1.5070
1.1881 1.1883 1.5170 1.5171
1.2105 1.2105 1.5596 1.5596
1.2382 1.2385 1.6182 1.6182
1.2245 1.2243 1.6925 1.5829
1.2691 1.2680 1.7030 1.6989
1.3404 1.3407 1.7886 1.7880
1.3893 1.3891 1.6991 1.6990
1.3661 1.3661 1.8698 1.8698
1.3328 1.3329 1.8125 1.8136
1.4830 1.4860 1.7709 1.7720
1.5693 1.5693 1.8407 1.8405
1.5737 1.5730 1.9695 1.9683
1.6065 1.6064 2.0001 2.0001
1.7273 1.7171 1.7436 1.7288
1.7998 1.7993 1.9413 1.9430
1.6992 1.7007 1.7284 1.7028
1.8682 1.8682 1.7955 1.7954
1.8817 1.8818 1.7664 1.7666
1.9008 1.8982 1.7938 1.7881
1.9507 1.9513 1.8559 1.8556
1.8875 1.8847 1.7319 1.7247
1.9549 1.9543 1.5736 1.5734
1.8994 1.9030 1.5643 1.5680
2.0562 2.0562 1.7947 1.7947
2.1056 2.1038 1.6199 1.6032
1.8970 1.9950 1.7125 1.7115
1.9581 1.9605 1.6032 1.6000
2.1339 2.1244 1.5118 1.5187

Z-30
0.7693
0.7798
0.8413
0.9047
0.9832
1.0302
1.0666
1.1294
1.2124
1.2999
1.2776
1.2762
1.2743
1.3132
1.3631
1.4245
1.4481
1.4492
1.5847
1.5845
1.6962
1.7439
1.7185
1.8473
1.8304
1.7716
1.8099
1.8904
2.0152
1.9722
2.0439
2.0864
2.0622
2.1106
2.0593

Z-20
0.7694
0.7813
0.8416
0.9152
0.9844
1.0302
1.0687
1.1291
1.2124
1.2998
1.2772
1.2761
1.2741
1.3128
1.3631
1.4236
1.4487
1.4489
1.5843
1.5845
1.6912
1.7403
1.7006
1.8472
1.8313
1.7502
1.8089
1.8950
2.0155
1.9740
2.0438
2.0824
2.0644
2.1092
2.0591
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0.2000 2.1885 2.1884 1.4795 1.4794 2.1413 2.1412
0.2080 2.0774 2.0831 1.5549 1.5559 2.1528 2.1528
0.2170 2.0982 2.0978 1.3899 1.4000 2.1120 2.1150
0.2270 2.0881 2.0893 1.3899 1.3905 2.0137 2.0195
0.2380 1.9540 1.9559 1.3167 1.3171 2.0442 2.0442
0.2500 1.9103 1.9102 1.2611 1.2611 1.8328 1.8326
0.2630 1.9085 1.9092 1.1598 1.1608 1.9148 1.9151
0.2780 1.8595 1.8585 1.1110 1.1132 1.8686 1.8684
0.2900 1.8132 1.8117 1.1363 1.1358 1.8736 1.8737
0.3030 1.7713 1.7713 1.0490 1.0493 1.8050 1.8053
0.3170 1.7434 1.7454 0.9634 0.9637 1.6473 1.6500
0.3330 1.6716 1.6726 0.9390 0.9394 1.6106 1.6087
0.3450 1.6425 1.6419 0.8834 0.8818 1.6184 1.6180
0.3570 1.6148 1.6151 0.7530 0.7531 1.5977 1.5979
0.3700 1.5671 1.5690 0.8026 0.8011 1.5348 1.5369
0.3850 1.4797 1.4761 0.8032 0.8023 1.4377 1.4349
0.4000 1.3377 1.3376 0.7662 0.7661 1.2975 1.2973
0.4170 1.3655 1.3649 06619 0.6593 1.3238 1.3246
0.4350 1.3172 1.3167 0.6440 0.6439 1.2949 1.2934
0.4550 1.2969 1.2960 0.6089 0.6078 1.1725 1.1719
0.4760 1.2419 1.2422 0.5997 0.56997 1.1466 1.1472
0.5000 1.1760 1.1759 0.5671 0.5671 1.0783 1.0781
0.5260 1.1630 1.1629 0.5339 0.5346 1.0515 1.0519
0.5660 1.1260 1.1250 0.4732 0.4733 0.8856 0.8862
0.5880 1.0321 1.0331 0.4600 0.4603 0.9198 0.9193
0.6250 0.9293 0.9291 0.4269 0.4269 0.8890 0.8889
0.6670 0.9430 0.9424 0.3903 0.3899 0.7393 0.7368
0.7140 0.8583 0.8587 0.3900 0.3900 0.7858 0.7863
0.7690 0.7748 0.7748 0.3095 0.3091 0.7524 0.7522
0.8330 0.7134 0.7135 0.3362 0.3362 0.6480 0.6488
0.9090 0.6366 0.6366 0.2806 0.2807 0.5838 0.5836
1.0000 0.5670 0.5669 0.2651 0.2650 0.5851 0.5849
1.1110 0.5092 0.5092 0.2384 0.2384 0.4485 0.4485
1.2500 0.4472 0.4471 0.2041 0.2040 0.4175 0.4174
1.4290 0.3794 0.3788 0.1862 0.1859 0.3604 0.3597
1.6670 0.2826 0.2813 0.1439 0.1442 0.3084 0.3073
2.0000 0.2089 0.2088 0.1274 0.1274 0.2500 0.2499
2.5000 0.1423 0.1422 0.0985 0.0984 0.2020 0.2019
3.3330 0.0917 0.0817 0.0714 0.0714 0.1466 0.1466
5.0000 0.0535 0.0535 0.0451 0.0450 0.0861 0.0859

NOTE: X-30, Y-30, and Z-30 are the values from Table 1 of Reference 4, for the
Fault-parallel, Vertical and Fault-normal time histories, respectively.

X-20, Y-20 and Z-20 are the values from TIMHIS6 (see Attachment D) for the
time histories shortened to 20 seconds.

As can be seen, the values correspond well. Minor differences are due in part to rounding of the
numerical value of the period. Examining the results for periods which correspond to even
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frequencies which have no rounding (e.g .05 sec. .08 sec. .10 sec) the results match almost
exactly. It can be concluded that no accuracy is lost by shortening the time histories to 20

seconds.
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PURPOSE [oBTECTIVE

This cal caulation documents e desi%n
og Seiswmic restraints for +he speut fuel casks
during the hoaunsfer of He fuel fron the s hipping
Cask 4o e storaqe cask inside the canister
tams fen b«u’lc\ma.

SUMMARY oF RESULTS

The shipping casks, hamnsfer cacsks awd

e s%ruﬂg casks are Hed o Hie bujlal‘md ¢olu nmns

\

on columm row 'c’ by r]%?o( shruts, as = hown wi

FTS\AI“C 1. The rear brackets of the sirwie ane

A Hoched Yo +the plote aid tod av\ohora,gES

b uill into Hue reinforced caneete columns, as

detouled w +he Des?Sv\ Desu’rP‘H\cM.The a.deg“ch

0¥ Hre coluwmns aud walls Inc(udfuj strut loads

will be addressed in Hhe nextrevision of Reference 1.
The des?g.h v’e +tHe connechty fotween He

st uts omd Hhe casks will be completed Peu,dmé;

Hhe seledith o?%e vemdor aund A’nal,’gaﬂu of Hhe cask desiyns
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DESIcN 1nvPLT /METHOD

The o\es\*%y, inPVd awd caiferio are based on

the SAR(Reference 2). The shruts ae gualified %o
Hhe ASME (oo , Subsectivn NF, Class 2 (Referemce 3).The
o(esrtaM a(f(;\e column amchom.sa is bosed owm
the AISC Mauuol (Qq@\wa’. 4)_ The =eisumic
accelexativn value is obtoinek f'\om ?e{e/\ewce 5.
The dfmwsiws)wejcghﬁ and the ceulen of gravity
ane boated ow Hhie veumdor datos provided wa
Atachmant A, ond e hu(\d\mis 2 r roamgemedt

ard stnctual detalls ane baced ci Hhe Reforence ¢
Arawings. The linear elastic Heory is msed for
the method of O\MQ,Q%&?S.
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ASSUMPTIONS

1, The ,Fl'na“gec( dasf‘%m of the casks wil]
result un We_l'%l/d-s enveloped J:uap the values
o btained {rom Attachment c. m

2. The location a-f’ Hre cacks is as showh in F—“.’aure 1.
Casks are (ocated 13 L0" ?rom & oF Column Row ¢
(see TEL-Con n Attachiment 8). }A}

3. Sufficiewt reinforcement cau be provided I:g
cask manufadturer at the \Mg [bracket
{ocations em Hie cask shells where the
struts are attached. (Cowlirmativn rezﬁ'a(.)

4, AIH«ough the vendor cafalog (Ref 7) reflects insufpci;ﬂ"
C’a’PaC/\"l"J ,(‘or the siruts,the vendor will acommoddte

+he re,cbuire_A capacities on sPeq"q\ order” See Mtach.D.

5. Only 4+wo of +ke three trausfer cells may
be loaded concurremtly o\,ura'mﬁ the fuel
trousfen achivifies (see Miadhment B).

6. A Frd{minarj amod«ds.is o&’ Hie buu'\c\ihg
structure has beeu performed,aud reswlis

indicate Hoat™ Hie walls amd columns can resist
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AssuMeTions (cont'd.)

the loads frowr the struts. Final documeutaton
will be \vcuded fn Galeulation os996.02-sc-& (Evav.‘!) avéb

0s996.02-sc-7(Rev.1). (Confirmation rubu\'reA>,

DE SN bzsce IPTioN

The ,{g\,(e( i< JnaM:For‘}ﬁd Inte Hae b&,u"fd\\wg

incide ‘e ;\'n'[a}:»\qg cask(ﬂw C).’l'hc +"LMSF»@\'

cask(itewn A), whidh i< Placed on +op of He
6"\1???\43 C»QSk) is loaded with Hae {lue‘ Leﬁorﬁ
<t s %avxs.@err‘ec( 4o Hue s-\-oraﬂe_ c,qsk((-k/w B),

as <howmn

A A
BI&

B C|

i tHhe sketlch below .

H [@ Denctes fue_]

7 /r///rfag;f
7, e (d

S¥ef> 3 S+ef4

A’hlj U0 o-‘? e Hhree ,.?,u:z( huus{.’er cells

Moy contan Luel loads concurvently(see Attach. B),
with each bauy loaded in auy o@ Hie 4 conditions
(&Jreps (Wrouﬁhdf shown alaove>.’fl«»e casks

aA e kvaormih) attached 4o the columng en
Col.Row ¢ E"é rf%id stwts as shown in Ft’vﬂur‘({.
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Miimum Aistouce of!l'-o" which provin\essq{’e

commoc\.(ﬁ clearances Csee Afrach. 8)-

The location aud positoun o{ the casks are shown ov
Reference quw'mgs (61),65) 6F, ¢G). The critical load;n%
condition {—OF the bw?\o\?h% walls aud columns
oceurs wheum Cell 2 s in Hye +raunsfer phase
of step 2, amd Celt 3 has Hhe loading a()ﬂ»qa 3.
This locu:\fhﬁ condifion is shown in FFSure 2(pg-1s)
alow% with the cask weights and Hhe strut foads.
The row o() casks are locokd 43-0" East of
Colummn row C,; auwd at Hae ceunte of cach
coluwn ba/d tn the North—<outh direchon . &
The 130" dictomce o 4o column row C is lonaer than

The sheuwts are located approximaely at the centeral-gravity
clevarivn of each cask and they die fhe casks
4o Hue columnse d,ur-'ma the Luel +roms Len

a ctivifies (see Figure 1.
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STRUT ARRAVGE MENT

ol & W N -

\
~

Zﬂl s ‘

29 ho : * ! l

3 '.0'\ ! .E ;

s ‘N | z

;Lf—_u 2 L O] 4 L5 . |©:

: o T T T

3aq 3, ‘ ' ]

3 o ! f

3 ! L |

5o t A |

> Shul TyPe { on Casks A4 c (similaro 2100200 oqu.‘l) H&
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STONE & WEBSTER ENGINEERING CORPORATION
CALCULATION SHEET

A 5010.65
CALCULATION IDENTIFICATION NUMBER
J.0.OR W.0. NO. DIVISION & GROUP CALCULATION NO. |OPTIONAL TASK CODE pace _{ O
©5996.02 |structural |os396.02-s¢-10 N/A
KEFERENCES
{. Calculaton No. ©5196.02-5¢-7,Kav.0, I:Desfan o$ Eein(arc;nj

steel for Canisder Trawsfer Bujld«‘ng“,
2. Safely dnalysis Report (SAR), Reni7, " Frivate Fuel [
Storowge Faci 1y °,
3. AsME Boiler amd Pressure Vessel Code, Division {
Subsection NF, ”ComPomevff Suppor‘}s“) 1992 edition.
4. Atsc Manual o_(z Steel Constructon, 9th editomn.
S.Calculation No. #s9396.02-5¢-5, Rev. | ,/’S'efsm.’c, l&
Anabdgu's p{" Canisler Tr‘awsﬁerBuHC\?Wa“-
6. Dr‘aw?ma_s :
A - No.0S99602-EA-401 A-0 (Confirmatin Reguired)
B_ No. 0599¢ 02-E C-42) A-0 (Confirmaton Reguired) N
C — No. 0539602 £ C- 422 A-0 (Com firmalion Reguired)




A 5010.65

STONE & WEBSTER ENGINEERING CORPORATION

CALCULATION SHEET

CALCULATION IDENTIFICATION NUMBER

J.0. OR W.0. NO.
0599¢.02

DIVISION & GROUP

Zructuroa |

CALCULATION NO. |OPTIONAL TASK CODE

0539¢ .02 -Sc-{o

N/A

pace 11

REFERENCES (cont'd.)

7 Beraen_-Pa‘}erSon Pipe Support Cerp. Ccﬂa‘o% .

No.77 NFR ,1977,Rev.3 Jor Part 2100 shrutT

Neo. 77NFR, 1977, Rev.4 for ParT 2003 Grackel
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A 5010.65

STONE & WEBSTER ENGINEERING CORPORATION
CALCULATION SHEET

CALCULATION IDENTIFICATION NUMBER

J.0. OR W.0.NO.
0599602

DIVISION & GROUP

SArucdural

CALCULATION NO.
059896.02 - SC—y

OPTIONAL TASK CODE

N/A

PAGE _'Z

ANALYS (s

%f\/eM in Atodiments ¢ and A)/us?edive(ﬂ ane +abulated
n Table 1, and wmeed c.ongeﬁ_,\/a*{\leha as the khases

{_ér ‘H’!Q c{QSi\can AOQ,AS aua( c‘\!meusioma'wm.“niuraf.'ons_

The cask wet‘ﬁh‘(’s and aP?roKimak C'S' heu\tslﬁs

TARLE 1
ENVELOPED DATA FRom VEUSoRS
5\7:: Design Dot EmP""j Full
Vendor/Model | Hi-srorm | H1-570rM
Weight (kips) | 1sz.6 239.8
c.g.(inch) | .88 ~ 93
Vendor/Model Hi-$TorM | M1 -<roru A
B weight(kips)| 2¢8.2 255.4
g (ineh) |« aam ~ 448
\/eMdor/Hodd BA\-STeM |H1-STor M
C weighi (kips) | 1530 240.2
e.g- (Neh) |cio2 | 400
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A 5010.65

STONE & WEBSTER ENGINEERING CORPORATION
CALCULATION SHEET

CALCULATION IDENTIFICATION NUMBER

J.0. OR W.0.NO.
05896.,02

DIVISION & GROUP

S ructural

CALCULATION NO.

OPTIONAL TASK CODE

PAGE _!3

O<336.o2-5S¢-|D N/a

The seiemic loads on the struts
are based on 1ios g- acceleradion values A
obtained from Referemce S . No yplift is
Pod/ulod-u\ situece Hie verheal 3-va,&4g is
smallen +Ham {0 .

The full werghT of cach cask is msed
lo derive Hie horigontal desigur loads ou
Hee struts amd Hhe comnecticus.

Enveloped Weight  g-Value Stul Lead

Casks A (FuLL) 739_8k x {.{408 = 266.4k

Cask B (Fueld 355" < iiog - =mgcpk

Cask c (FurL) 2»40.2k x 44408 = Z¢.8 k&
Cask B (e’MPTy) 2¢8.3 K 1fio8 = =298k
Cask C CEHPTV) 120 . L 08 = {700k

The maximuwm stoul loads, baced a3
full cask. wet‘gh’f‘s,arc shown in Figure 3
for casks A,B4c v Cell 2, ms ypical for

al\ three cells.
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STONE E WEBSTER ENGINEERING CORPORATION

CALCULATION SHEET

A 5010.65
CALCULATION IDENTIFICATION NUMBER
J.0.OR W.0. NO. DIVISION & GROUP CALCULATION NO. |OPTIONAL TASK CODE|  PAGE !4
0s996.02 |HAructural 0S996.02 ~SC~ 1o }J//\
Sdrut feuoths

3de2s5" 431’.-0y\({'g,r Cask ¢(132'/z"d)5+ora3e Cask>

1So

Tvre 1 Strut (94s2s'Plask)

5u’mifarh>- R€F7 ) qu‘r 2400 -S:’ge 200
with Leye( D Capo.cﬂ-«é =2¢¢.8 kips .

Pinto pin = 1747-50-1{. =412.7 "
= 3'-—55’5"

_ Dimeusions
()

Cask

TYPE 2 ﬁJrrtﬂ‘(fBl"z"&CﬂQk)

are Similar Yo Pef.—? ,%FT ZIOO-—S{%&ZOO

for 1327 ghorage with bevel D copaci¥y=395 kips.

P,\n—'{‘o");n = ‘78,3‘—69"/{ '1"_—: 38.3 "
= 8"’ 2l/4'“

Pin—to-pin dimeusious \/ara according 4+

cask diawmeder and actual instalied {ocation.
(%) Type | Strut 93—55/8" + 5"

Tyee 2 <trwt s g2l xs”

(%) Trre{sTtut can also atcowmvda fe 92,”4-9‘36” Q\r\i?pihg cosks
since the +ofal an—ﬁ-;u‘u Aimensiow s Provided wii,

3 " dolerauce (see Atach. D).




STONE & WEBSTER ENGINEERING CORPORATION
CALCULATION SHEET

A 5010.65
CALCULATION IDENTIFACATION NUMBER
J.0. OR W.0.NO. DIVISION & GROUP CALCULATION NO. |OPTIONAL TASK CODE PAGE _IS
0S99 3¢ -2 S*rudvrdj 0sS396.02-5C-lp 'J/ﬂ

FISURE Z
3 CrRiTicalL CobtUmMpy LoaPs

s ®  ® 0 o
6 N 4"}'— 2zs:¢” |- 2sto
: 2 .
s | |
0 @ ' [ ] 42.7°-A28 )
1 k3 {
w . i H
12 <1 / !
: 8 O -
1a "1 296.0K ]
15 botts i
16 C — | /7% W ey - -
'y & ! Kk k |
2664 he 2664 top
8 " 170.086edt.  238.0%t1
19 '
20 R
21 B l ceErL 2 ' o CeLL 3 -l
22 T D
23 ! ’ » '
ve . 1 ‘ -
- ke
25 1 . k { 233.8 _Jc\
. y T 2398 | @ e
27 f\“) l k ! nanne b4 ir k | A
28 S 268.3 \ k Y 68.3 Is3
29 . ?l ? (s | & g ngl q—— i
30 ‘e ; Y Y El. ¢O0-0“|
31 !
32 ! |

The eritical loadiug on He columns oeccurs
37 when the dop casks are ﬁu”,amj +ie boHon,

39 casks are %p*‘g.




A 5010.65

STONE & WEBSTER ENGINEERING CORPORATION
CALCULATION SHEET

CALCULATION IDENTIFACATION NUMBER

J.0.OR W.0.NO.
0S33¢.02

DIVISION & GROUP

St uetur ol

CALCULATION NO.
£S994.02-Sc-10

OPTIONAL TASK CODE

M/A

PAGE _I6

FlewuwrRE S

MAYIMUM STRUT koAdS (F"uLL CA(KS)

©,

L 2slg' . 2s'0
| i
O— —— - -
: o
0 A . j
W .. R
M2éen kToP i ?‘6.4"‘ Topr
395 Boﬂ— i > : 1 l 266-8 k Boit.
‘ . | L.__,__ — U I _ —l R _ o
® ! -
1 t-o
| |
l |
. k A
s e 4
CT 239, C \
o k :
- 355,48
3_’.552 e | zaalelS TYPEL T
g |
< ’g y
; WEIEHTS .

Max. Pin-to-gpin lemgths of Type and TYPE 2. stfruis

art showwn 1N 'Frgures 4 awnd S, r‘fsPed’wdﬂ.
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DIUNE &G WEBSIER ENGINEERING CORPORATION

CALCULATION SHEET

CALCULATION IDENTI’BICATION NUMBER

J.0. OR W.0.NO.

DIVISION & GROUP CALCULATION NO.

OPTIONAL TASK CODE PAGE _ |7

0s396.02  |Sructural |ossac.c2-ce-io N /7
Lo F\GUR.E;?__
TYPE | <TrRUT Lenath
i1so" |
CASKS - - L & ColLUMN
N\N‘
\\\ w " & » l
‘.-‘4152—9‘ Cas ‘<
\\‘ .
& CASKS
= 1
!
1t
<
<
AN i -
7, ]
/5: ;
) ’ 23 "‘
AN |
= ¥
T o | N
B n
l — =|\|“ !
< Y kB
O—= z
/ .
I S S N T
3éll




A 5010.65

TP IV WA P D B P AT M AT A G IV NI N WNSLNT AT IN D B Y

CALCULATION SHEET

CALCULATION IDENTIFICATION NUMBER

J.0.OR W.0.NO.
05936, 02

DIVISION & GROUP CALCULATION NO. [OPTIONAL TASK CODE
é‘*‘rud‘ura( 0S599¢L.0 2-Sc-| N/A

page 18

FleURg 5

TyPE2 <STRUT LenaqH,

\f

\so"

144"

BN T
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A 5010.65

STONE & WEBSTER ENGINEERING CORPORATION
CALCULATION SHEET

CALCULATION IDENTIFICATION NUMBER

J.0. OR W.0. NO.
0S8 86,02

DIVISION & GROUP
Strucdural

CALCULATION NO.
05996.02-8C~16

OPTIONAL TASK CODE

N/a

paGge _!'3

¢ CoLumN ANIC WOR

: 9
LI e (12) 15 Reds
, X 33" Ls.

1 m—

| a”‘—r‘/i

/AN

"l 2 sr-€132

()14

Detan A"

x 49" LG,

¢Ro&s —t

N
Nps
N




STONE & WEBSTER ENGINEERING CORPORATION

CALCULATION SHEET

A 5010.65
CALCULATION IDENTIFICATION NUMBER
J.0. OR W.0. NO. DIVISION & GROUP CALCULATION NO. |OPTIONAL TASK CODE PAGE _2©
0s99¢.02 |Structural |0s996.02-sc~10 N/A
|
2
3
¢ ANctHor Robs
S
: k
7 3395 (‘\’yr& 2 =trut)
® 42.7'°/
9 -\
10 2 / o k
N 5 T ) Fz =395 xcos 427° 2290
/
12 ¢ Brackdt T ]—L"X = e 295 Sinn 4‘2.703268k
I3 .
" Conservalively,assume only € belts are effective.
° Ty = 268 = 447k
16 ] 6
17 ‘_‘H . ‘
N My= #x230 = 3190 ink I
2 2 . {
Zo. Zri= (95) +(48.s) =362,5 w.]
7r A
22 |*
23 g (2)A.Kod5),’r2= ‘B'SOX\B'S = 8\'4 k
- 3362.5x2.
e | : valemt
2s |7 Rod matenial A433 B7,0r equiva :
26—

Using Sy= los ke sa

Alow . Fr = 0.9x10S= 94,2 kit
The maxiwum load on rod "A“)
T +Tas 44.7 814 = V24.1 &=

’gt"—-‘ 1261 — 7124 kst <3455 kst

t-19
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STONE & WEBSTER ENGINEERING CORPORATION
CALCULATION SHEET

A 5010.65
CALCULATION IDENTIFICATION NUMBER
J.0. OR W.0. NO. DIVISION & GROUP CALCULATION NO. [OPTIONAL TASK CODE| PaGE 2/ _
95396,02 Zrractural 0s996.02-5c-10 N/A
Shear load on Rods “AY aumd B <
- oo
:6} 4 FZ —{"L 4?' I-7 |
Lm‘eﬁ:ﬂ“! - ‘5’]' '® "
-ﬁ = '{ - 5—55“
) I s [V L - - i
Y / 14.7
_.1_ = ; I___ —— e——— ' / . 7 Te —
! iR
fo
—"’J Bracket’s AQSUMQ 2x Rod area ag

WorsT case lotation, he e r{’ecﬁyq area of (Y
off-center or the disknbution » Fz -

.9 ?\om Rod ”A“r- _‘._(SxMHBxM +23.25x2 A)=147"

L = dickance P»om c.q- 4o Areas {4hrough g.
Ly= [G)* -t(ess)’] =390", La =[(n) +(g.<s)36’= 143
L3=[(s)™ ,,(3.3‘]/1.-.;.0 L.,g[(nﬁ(z;)j 12, 45" Ls—[(;-z’}(s)‘]'/’—v sg"

Lo = [ (Y5= 13287, Ly [y (s Y] 15,53, Lg [(lz)-n—(m‘l)] ~16.96"
Te== (L LT +2L7+Lg + Ly + LY +L 4Ly +Lg )=lescin
M= 290x85= 24¢5  jn-|e
due fo M, max.shear load in Rod 8 = Z;é_g;is%ié_m 3k

duweto Fz, shear/bofi =230 =455

I 2- d/tf?d_lbh) e o M Fma = B'QBKM (3=8. 93k

Totul shear in Z-diredivy = 14.5¢8.93.723435
In y- direchion, dueto H, me_!f‘;l ,|4B~4034
Max shear |oo.o\ < = [(23.43).\-((0 94-)_] .___2586




STONE & WEBSTER ENGINEERING CORPORATION
CALCULATION SHEET

A 5010.55

CALCULATION IDENTIFICATION NUMBER

05996.07 §+ruc+ur\9 0<996.02-Sc{o }J/ﬁ

J.0.OR W.0. NO. DIVISION & GROUP CALCULATION NO. |OPTIONAL TASK CODE PAGE 2 2-

Based on Hie raho o_C normal allowable stresses
from the ALsc trle, with Tension=0.6 Sy, § Shear=04Sy |
<heor siess allow. — Q.6+x 94.5=63 ksl
O,
Shean siress . 25.86 _ 1A.6\ Ll
V7777

Cons.em/ach‘vcha ybated on a Uuean inferaction
betTween -kMs\'cm and shear, (-Ixjpiw\\% it s non-“n?ar)

T+ S =124 1461, agg
TA A 94.% 3

Covxs{dﬁrfngﬂue -c:ov\se/\\/cxﬁsm jnVof\/CJ ‘W
the Ma&a’nw ASSAwmptiong, the actualf

inw\erac*ion rato is fower ‘H/IGVI calculated above.

Shear <stress iu 1" Haick plate,
v?v _ 2465x14.73x2.
| 2x1656 xI77

= ‘239 kSl:

Allow. shear stress Fy=0.4x1.32x28=20.2 le
{Z-or A-5it crTo Mat'f.
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A 5010.65

S

TONE & WEBSTER ENGINEERING CORPORATION
CALCULATION SHEET

CALCULATION IDENTIFICATION NUMBER

J.0. OR W.0.NO.
OS894 .02

DIVISION & GROUP CALCULATION NO. |OPTIONAL TASK CODE PAGE"‘_‘3
<Huctural ©0S8986.02 S o k)/ﬁ

1261

The hfaheST (0ad 1€ M rod ”A“;

25.8¢k

*

15 bRod 2" ]

ANctor RobS (cont'd.)
The maximum Fz lood
Z, on ene bracket (s 230 fv‘rs‘&
230 ‘RDO‘QV‘QQG'/ZH@AS-‘" L7 ™
I o 'Fct— 290 = 8' 9 lt$g)
o= ar 1 . 2x1.77
! BB . s
oty B assuming 2 roeds each ewd (Red )
— !C"")“"TL | j | | g N
o /J’ . Yake the +otal load intension, aud
@' )

conger\/aﬂvd»é Cpng(ﬂer:ha the 74"
and 8 reds in efective .
81.9 kst < 94.5 ksl

Tension , T =126.4 k
Sheor, == 2zs.8¢ K A
Based on E 70x%xx electrode,

%A WQ’A._ A(‘ea E(’Zé f)‘f(2536)] * 46"1

A 2\.oxi.33
{2 7 O0xI.33 .
Q%‘d. UJR: 4.6 = 0.954
T 2.1 2107

l" ‘&'”eT weld 1s a&c:ﬁuaj‘e.

e d= ts+zx“ =217

7&0\’ l -61 et weld
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A 5010.65

STONE & WEBSTER ENGINEERING CORPORATION
CALCULATION SHEET

CALCULATION IDENTIFICATION NUMBER

J.0. OR W.0. NO.
5996 .02

DIVISION & GROUP

structural

CALCULATION NO.

05896.02 ~-SC- | >

PAGE 2 4

OPTIONAL TASK CODE

IU/ A

<iza 200 <trul Bracked
- TyYPeE { Strut

A=2 (19 +12.75) = 63.5m

. 2
Ry = _LBL(M £3x12.75)=362.6 in

7
T' y
|

12.778" .
Fx =266.6x3in 43.8 - iR4,7 K A

F2=266.8~c0543.8°- 192.¢ K

My = 41 x132.6 = 2118.6 in-k

{
2 A
Tt o § - | (2824 2 Y T

63.S
= 9.262 k/uwa
9.262
077687 x2l x (.32

= 0,47"
use 7 @kﬁ‘ weld

Pﬁa}‘é- WR'z




STONE & WEBSTER ENGINEERING CORPORATION
CALCULATION SHEET

A 5010.65

CALCULATION IDENTIFICATION NUMBER

DIVISION & GROUP

SHructurad

J.0. OR W.0. NO.

CALCULATION NO.
0S89€.02-<c—70

OPTIONAL TASK CODE PAGE 25

0599¢6.02

NA

=<ne 200 Shul Bhackel

TYPE 2. Strut
']
43u

[ “
| | 2as

Dnit weld \ame/

?eg’é, Wy =

A= 2(19+12.35) ¢c25 "w
2y - i%.( 194 2x12.78) = 362.4

FRoM pe. 20:
Fx= 268k ,F.;_-.—.Z?ok

My-1{Ix2%0= 3190 in-k

l

= 26 , 3190 230 ]
[(635 262.6 +(6?$)
{3.80 =0.70 wm
0.707x 21.0 x|-23

S e %"{i”eTwelJ
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Table 3.2.2

. ——— TSRS e e T T ket et v e f e s

Calc. No,oss896.02-5¢c-(D

~
125-TON HI-TRAC TRANSFER CASK WEIGHT DATA
WEIGHT (Ib)!
ITEM Bounding
Component | Assembly | Weight'"
125-Ton HI-TRAC Transfer Cask with Pool Lid 142,988 | 143,500
Pool Lid 12,031 12,500
Top Lid 2,730 2,750
125-Ton HI-TRAC Transfer Cask with Transfer Lid 152,636 | 153,000
X
Transfer Lid 21,679 22,000
Top Lid 2,730 2,750
MPC-24
Without SNF . 39,667
Fully loaded with SNF 79,987 | 80,000
125-Ton HI-TRAC with Pool Lid with loaded 222975 | 223,500
~ MPC-24
' 125-Ton HI-TRAC with Transfer Lid w/ loaded 232,623 | 233,000
@M MPC-24
MPC-68
Without SNF 39,641
Fully loaded with SNF 87.241 | 90,000
125-Ton HI-TRAC with Pool Lid with loaded 230,229 | 233,500
MPC-68
@ : 125-Ton HI-TRAC with Transfer Lid w/ loaded 239,877 | 243,000

MPC-68

See Atach. € for final weights.

Allcalculndweighnmmndeduptothempomd

Bounding weights or calculated weights may be used for analytical calculations, as appropriate, 10 insure

conservatism in the results,

SHADED TEXT CONTAINS HOLTEC PROPRIETARY INFORMATION

HI-STORM TSAR
Report H1-951312

323

Rev. 6

P Hachmedt A, page A-3

‘&



Cale, No. 05896.02~ sc-1o
{')T’DKJCQC' ’ AHachwent A, page A-4
5 Table 3.2.1

HI-STORM 100 OVERPACK WEIGHT DATA

WEIGHT (ib)’
Component | Assembly Bounding
Item - (b) (tb) Weight!
(b.)
Overpack 268,334 270,000
Overpack top lid 21,638 23,000
MPC-24
Without SNF 39,667
Fully loaded with SNF 79,987 90,000
@-——.. (’Overp:‘cit- with fully loaded MPC-24 | 348,321 360,000
A
(o MPC-68
Without SNF : | 39,641 y
f* Fully loaded with SNF 87,241 90,000
W\,l. Cask. |
@—b C- Overpack with fully loaded MPC-68 355,575 360,000
Rl Overpack with minimum weight MPC | 307975 | 303,000
without SNF (Lower
Bound)

See AMtach. C _‘or _@(nal we?sms &

1 Auukuhtedwei;hummmdeduptomenmpomd

tt Bumdingweighcwukuhudweiw;mlybemedformlyﬁw calculations, as appropriatc, to ensure
conservatism in the results.

SHADED TEXT CONTAINS HOLTEC PROPRIETARY INFORMATION
HI-STORM TSAR , Rev. 6
Report H1-951312
/ 3.2-2
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Zalc. No.ossse.cr-<e— (o
{ATDLV(*Q C__ ) AHachmeut A, Page A-5
Table 3.2.3

CENTERS OF GRAVITY OF HI-STORM 100 CONFIGURATIONS

Height of CG
Above Datum,
Component inches
- - i 1Lj 9051
125- - C wi fer Lid 8819
| MPC-24 Erpty (See Note 2.) 1089
| MPC-68 Empty (See Note 2.) 109.9
P\JL@ — | MPC-24 with Fuel in Overpack 118.39
L@-—-ﬁ- -68 wi lin k 11838
it 125-Ton HI-TRAC w/Pool Li 4w/ 9388
125- . w/Pool Lid and wifuel 9395
25- - C w/T rLi -24 wi/fuel 91.66
125-Ton HI-TRAC w/Transfer Lid and MPC-68 w/fuel 92.34
HI- w/Pool Lid 8557
n HI- W fer Lj 8573
00-Ton HI- w/Pool Lj -24 wifue 90.3]
00-Ton Hj- w/Pool Li -68 w/fuc 90.54
I-TRAC w, Li -24 w/fuel 91.24
n HI- W fer Lj MP: w/ 91.92

Note:

1. The datum used for calculations involving the overpack is the bottom of the overpack

baseplate. The datum used for calculations involving the HI-TRAC is the bottom of the pool
lid or transfer lid. .

2. The datum used for calculations involving only the MPC is the bottom of the MPC baseplate. -

SHADED TEXT CONTAINS HOLTEC PROPRIETARY INFORMA TION
HI-STORM TSAR

Rev. 6
Report HI-951312

3.2-5



Holtec

Gt M W T B T ettt ' Mt b

Ly

Cotle, No, 05 986.02~ SC-lo
A'H-Ochmevd‘ A/ Po._,gg A_é

N
Table 3.2.1
HI-STAR 100 WEIGHT DATA'
CALCULATED WEIGHT (ib)
Item Component Asvemably
> Overpack 153,710
. Overpack closure plate 7,984
> MPC-24
. Fuel basket 17,045
" Without SNF ‘ 39,667
. Fully loaded with SNF 79,987
@_,%_b‘ > Ww"nﬁ%w MPC-24 233,697 -
¢ > MPC-68
. Fuel basket 15,263
. Without SNF 39,641
/-\ L4 Fnlly loaded with SNF 87,241
O>"™|—« slhva crre
————ln | > c‘Oveq:aelzwitlll"ullylm(ledM!’(’.'»&' 240,951
> Overpack with minimum weight MPC without 189,000 .
SNF (Value listed is lowez bound to actual A
minimum weight of 193351 Ib.)
See Attach. ¢ for .;ina( weights I&
' All calculated weights are rounded to the ncarest pound.
HI-STAR TSAR Rev. 8
REPORT HI-941184 A 1998
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Cale. No, 9886.02 ~SC~i0
’ AHO.CJAM&«?‘ A) 'pa_SQ /1.:7

Table 3.2.2

CENTERS OF GRAVITY OF HI-STAR 100 CONFIGURATIONS

Compounent Height of CG Above Datum', inches
Overpack empty 99.7
MPC-24 cmpty - 1089
MPC-68 empty 109.9
MPC-24 with fuel in overpack 101.8
MPC-68 with fuel in overpack 101.8

i The datum used for calculations involving the overpack is the bottom of the overpack
bottom plate. The datum used for calculations involving the MPC only is the bottom of
MPC baseplate (see Figure 3.2.1).

HI-STAR TSAR Rev. 8
REPORT HI-941184 August 1998
3.2-3



Calec. No. 060S389s.02 ~¢ c~1p

’ AHachnieit A, poge A-g
. torage Cask Revision C
DocketNo. 72-1023 ! November 1998

I
TABLE 3.2-1
TranStor™ SYSTEM WEIGHTS AND CENTERS OF GRAVITY
ITEM DESCRIPTION WEIGHT (Ibs) CENTER OF GRAVITY
: (Iinches above bottom)
PWR BWR PWR BWR
« Storage Cask Lid 1,235 1,235 N/A N/A
* Basket Structural Lid 2,730 2,730 N/A NA
» Basket Shield Lid 7,350 7,350 N/A N/A |
* Transfer Cask Lid 400 400 N/A N/A .
« Basket 29,215 31,250 88.3 89.0 |
(Empty, w/o Lids)
* Basket 87,840 94,075 935 96.9 |
(Loaded w/Water '
and Shield Lid)
|- Basket 77,760 84,020 97.5 100.8 |
~ dry, w/Lids)
» Storage Cask 222,200 222,200 109.4 1098
(Empty, w/o Lid)
» Storage Cask & Basket 252,790 254,825 110.5 110.6 |
(Empty, w/o Lids)
* Storage Cask & Basket . | 297,200 307,600 113.9 113.9 [
O’ (Loaded, wiLids) =~
G » Transfer Cask 126,230 126,230 90.6 90.6
(Empty w/o Lid)
* Transfer Cask with Basket 156,100 158.100 92.8 92.8 |
(Empty, w/o Shield Lid)
» Transfer Cask with Basket 212.400 222,000 97.9 98.1 |
(Loaded, w/ water and Lid)
| * Transfer Cask with Basket | 200,430 210,850 99.0 99.2 |
(Loaded, dry, w/ Lids) pIEX-N

See Attach. € for {ina) wefgk“s l&

3-2
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SAR - TranStor™ Shipping Cask
Docket No. 71-9268 -

FRUM DIUNE AND wEBSS T

34

ral r1g9Yn

Revision A

February 1999

TABLE 2.2-1

P.9

Calc, No, 0593%6.02 -Sc~10
Atta chrwreut \».\ Page A-q

STOR™ SYSTEM COMPONENTS USED FOR SHIPPING
GHTS AND CENTERS OF GRAVITY - BWR
BWR Basket BWR Basket
17S inch Cavity Height 190 inch Cavity Height
Compouest Description Center of Center of
Vet py) | DITRY | Weestodpe) | ety
botiom of o) bottom of Jovm)
Baskrs (total - incinding Stroctural Lid) 40.5 1102 413 1128 _
Basket Structural Lid 27 NA 27 NA
Basiet with Puel 8.2 98.2 2.0 100.9 _
Water 13.0 NA 135 NA J_
Cask (withoat Closure Lid) 152.4 96.7 152.4 96.7 \
Cask (with Closure Lid & Spacer where 160.9 102.7 1598 1018
applicable)
Impact Limiters 3 NA 3 wva |l
Contents (Pucl) 6.7 NA 427 NA
Lifting Yoke 4 NA 45 NA
Under the Hook Weight™ 2435 300.0 2498. 1019
Transpont Weight m NA 2793 nA |

® Egnrﬂﬁ!r&&i:-.aea.!!_.ag%?nnnﬁ?azﬁael
E—uusuﬁuobsggg!!ng This water is in addition to water removed

from the top of basket shicld Lid

<See %I.u.n\r. c ._”6.\ .Tjn. En._mr+u

2-17
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Calc .Wp. ©389¢.02 - s5¢-10

Atfachment B » page 8-1/a-1

TEL- CoN NOTE

J.0 ND.o583(.02

TivMe = {:30 PM Date: €fi8/a1

NAME = CoMPAUY
FROM ; (D-B”gl’m . sSWEC— Cherru\‘ Hrl)
To : W, lewns . . SwWece— Denver |

_Toric.:.. Seismic restraints for speut fuel casks in
Canister Transfer . Bua(dmg

—Rueshon ﬂ\ow\ 0.8 lqm How close can_the casks_be
locoted 4o Colum Row n the East-wesT direchish

e Avthouwt ih“fAfmfAc_t with other eﬁtﬁpm&ﬂ‘ i _the

Canistedw Tromefer Qu‘\o\\n3'7 And tn whidh Transfer
Cells will the Hronsfen activites occeur sxmuH“aneoqué
Respownse friom W.lewis: Casks cam be located 1210
()fvow\ column Row "c™ withoul /Vlk’/\ﬁe/v&,u_es_, omd e

Wc@u_ ac;ﬁ/ﬂ—‘&s caun occur Awn ovma 2 ce,i(s
sxvvxu.Qj-me,oMS[,«é




PRIVATE FUEL STORAGE FACILITY
SAFETY ANALYSIS REPORT

SAR CHAPTER 3
REVISION 17

Cale. No. 05936 .02-Sc-10

TABLE 3.6-1
(Sheet 1 of 5)

A‘i“‘ﬂd“me"f C,Paﬂ& c-{

SUMMARY OF PFSF DESIGN CRITERIA

DESIGN DESIGN CONDITIONS APPLICABLE CRITERIA

PARAMETERS AND CODES

GENERAL

PFSF Design Life 40 years PFSF Specifications

Storage Capacity 40,000 MTU of commercial spent fuel | PFSF Specifications

Number of Casks approximately 4,000 casks PFSF Specifications

SPENT FUEL SPECIFICATIONS

Type of Fuel See Appendix B of HI-STORM C. of C. | Reference 34
FanSioSAR

Fuel Characteristics See Appendix B of HI-STORM C. of C. | Reference 34
FranSiocSAR

STORAGE SYSTEMC

HARACTERISTICS

Canister Capacity HI-STORM HI-STORM SAR, Section 1.1
24 PWR assemblies/canister
68 BWR assemblies/canister
FranSies FranSiorSAR-Soction-1+1

. .

mw““““““‘s L BAR blissicanict

Weights HI-STORM

- Storage Cask - 268,334 Ibs. HI-STORM SAR, Table 3.2.1

(maximum) Loaded Canister - 87,241 Ibs. "
Transfer Cask - 152,636 Ibs. HI-STORM SAR, Table 3.2.2
Shipping Cask - 153,080 Ibs. Shipping SAR, Table 2.2.1
FranSior
Storage-Cask———a222,2001bs. TranSterSAR-Table-3.2-1
Loaded-Canister——=84.0201bs. —_—
FransferCask——126,230-1bs. —
Shippina-Cach 160,600 1 .

SARCH3.doc



PRIVATE FUEL STORAGE FACILITY SAR CHAPTER 4
SAFETY ANALYSIS REPORT REVISION 7

Calc. No-059% .02 - S¢-1D

1 a -
TABLE 421  Atedmen?C page c2

PHYSICAL CHARACTERISTICS OF THE HI-STORM CANISTER

PARAMETER VALUE

Outside Diameter 68.38 inches

Length, maximum 190.5 inches

Capacity 24 PWR assemblies
68 BWR assemblies

Maximum Heat Load 20.88 kW for PWR canister (MPC-24)
21.52 kW for BWR canister (MPC-68)

Material of Construction Stainless steel

Weight, maximum (loaded with spent fuel) | 79,987 Ib (MPC-24)
87,241 Ib (MPC-68)

Internal Atmosphere Helium

SARCH4.doc



PRIVATE FUEL STORAGE FACILITY SAR CHAPTER 4
SAFETY ANALYSIS REPORT REVISION 12

Ceaale. Np.0598(.02 — Sc-1D
AHacthT < Jpoge -3

TABLE 4.2-2
PHYSICAL CHARACTERISTICS OF THE
HI-STORM STORAGE CASK
PARAMETER VALUE
Height 234239.25 inches
Outside Diameter 132.5 inches
Capacity 1 loaded canister

Max. Radiation Dose Rate'

1 meter from surface:
Side
Top _

On contact with surface:
Side
Top
Top vents
Bottom vents

17 mrem/hr
2 mrem/hr

35 mrem/hr
5 mrem/hr
9 mrem/hr
15 mrem/hr

Material of Construction

Concrete (core and lid)
Steel (liner and shell)

Weight, maximum

268,334 Ib (empty)
348,321 Ib (with loaded MPC-24)
355,575 Ib (with loaded MPC-68)

Service Life

>100 years

' Dose rate is based on HI-STORM design basis zircaloy clad fuel for normal

conditions.

SARCH4.doc




SAR CHAPTER 4
REVISION 12

PRIVATE FUEL STORAGE FACILITY
SAFETY ANALYSIS REPORT

Cale. No. 0599(.p2 —sC-\0

bhmenr| € ,paa® c-4/c-4
TABLE 4.7-1 Attachment €, page c-4/

PHYSICAL CHARACTERISTICS OF THE
HI-TRAC TRANSFER CASK

PARAMETER

VALUE

Inside Diameter

68.75 inches

Outside Diameter

94 .625 inches

Height

203201.50 inches

Materials of Construction

Steel (inner and outer shell)
Lead (gamma shield)
Water (neutron absorber)

Weight (empty) 152,636 Ib
Maximum Working Dose Rate' (1 meter
from surface)

Side 42 mrem/hr

" Dose rates are based on HI-TRAC design basis zircaloy clad fuel for normal conditions.

SARCH4.doc
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Cale. No.0599¢.02- 8c-I1D
AttochmenT B, page D-{

BERGEN-POWER PIPE SUPPORTS
P.O. BOX 4011 - 225 Merrimac Street, Wobum, MA 01888

Fax Cover Sheet
DATE: Friday, March 30, 2001

TO: Ozzie Bilyin PHONE: 865-482-3629
Stone & Webster Eng. Corp. FAX: 856-482-3171
FROM: Bill Dunleavy PHONE: 781-935-9550

FAX: 781-938-0026

RE: Rigids Strut Faulted Loads
Skull Valley Fuel Storage Facility

CC: A Shumilla
Number of pages including cover sheet; (1)

Message:
Confirming our telcon our part 2100-200 can be modified to suit the loads given in your fax. We would need 1o

at 45 degrees which would allow some increase in load. We wouild be interested in providing you a quote for the 18
type land 6 Il struts on this project.

Our Load Qualifications are based on the 7-1-77 issue of NF.
If we can be of further assistance please call.

Regards,

W B,

Wiliiam B. Dunl
Engineering Supervisor



Calc. No- 0599¢,02 -Sc-1p
Adachm ent D, page D—2—/D -2

e STRVIS  FoR _<SPENT FOEBL. cASKS

Post-It* Fax Note 7671 [P2en /200, [deges® J
Y /Duhleavy Fom ©22,¢ 3//417
Co/Dept. Beorgen -Tatecson | <fone § vjelclen

P"°"°'(18!) 92¢-9<<o Pm'@“}482_3627
Faxt f521) 928 0026 [Faxd (8s8) 482~ 3177}

N |

T T 4 - Conumeke coluwan.’
/
T e e e - - - H“;L/\,
LA . B . ¢ Loan(Fauten) _CASK TYPE
<yPE. L . A A5" ~ 126" | s50t32" 270 K. . TRANSFER or SHPPIN
TYPELL ~98" . ~ (09" _694°+3" 400 k. . SToRAéx

=Ztruts anre ‘o be %wa%ed 4o ASME I NF class?
VA2 _(ode -Fﬂf‘ Level D “"FauvLted” condifion.

e Notez T4 ic ; m?.orfaui Hiat™ 1] in.. é’lm\f,uﬂ\é.h..(or tHie
reon 2ud brackels nol be ¢gxceeded.

e TToleames X 20 2ach end (TebR2¥s") L OF2ilgum  (Bwee)
‘ af20/2)
e e —Phos (85482-2628. . T
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