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HISTORICAL DATA - REVISIONS

Revision Description 

0 Original Issue 

I Revised soil properties for 2000 year earthquake, per ref. 5 calculation.  

2 Revised soil properties for larger 2000 year earthquake per ref. 5 calculation.  
Revised mat dimensions to accommodate larger accelerations.
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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 2 
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 SWPC c•mrnltPr -r-nrar R1TFT flTkI- -Dre ")\ ;1 I ... -L Ld1L.I.L1 t ... eance .
S... .... .... 1" ... k-l-8*~i %;;;.• w~,u•\ ) s: use~ to ca•lcla~tte tlhe lmpeciance 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. A 
Resulting impedance functions, in the form of stiffness and damping matrices are contained in J I A 
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 
STRUCTRL.BEE.STIFFB5W 
STRUCTRL.BEE.STIFFL5W

(High range soil case) 
(Best estimate soil case) 
(Low range soil case)

F
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References: 

1. SWEC calculation No. 05996.02-SC-5, Rev. 2. 'Seismic Analysis of Canister Transfer A 
building' 

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

3. 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) I/2
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ANALYSIS 

A. DIMENSIONS OF BASE MAT
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CALCULATION SHEET

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.  

1 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 .115 818 .341 .0621 
6 3 15 .115 956 .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 .115 1053 .319 .0507 
6 3 15 .115 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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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. Output is in the 
convention of X being the N-S direction, Z being the E-W direction and Y being vertical, which 
is consistent with the seismic analysis sign convention.

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 .115 614 .372 .0809 
6 3 15 .115 565 .414 .0982 
7 4 40 .120 1191 .337 .0218 
8 3 35 .135 2051 .250 .0397 
9 9 225 .145 2051 .250 .0397
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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.

1 t i 4 4 -4-

1 4 + 4 4 .1.

R-EVISION 

2



Calculation no. 05996.02-SC-4, Page 13 

Nominal Subgrade Stiffness - X direction translation 
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Calculation No. 05996.02-SC-4, Page 14 

Nominal Subgrade Stiffness - Y direction translation
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Calculation No. 05996.02-SC-4, Page 15 

Nominal Subgrade Stiffness - Z direction translation
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Calculation No. 05996.02-SC-4, Page 16 

Nominal Subgrade Stiffness - X direction rotation 

1.2E+11I 
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Calculation No. 05996.02-SC-4, Page 17 

Nominal Subgrade Stiffness - Y direction rotation 
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Calculation No. 05996.02-SC-4, Page 18 

Nominal Subgrade Stiffness - Z direction rotation 
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Development of Soil Impedance Functions for Canister Transfer Building I 

ATTACHMENT A.  
DYNAMIC SOIL PROPERTIES 

Table 1 
Dynamic Soil Properties for SASSI Model 

High Range Properties

Depth Depth
Top 

(ft) 
0 
5 

10 
12 
18 
26 
35 
50 

90 

125 
300 

500 
700

Bottom 
(ft) 

5 
10 

12 
18 
26 
35 
50 
90 

125 
300 
500 
700

Wave Velocity
Density 
(pcf) 
100 

80 
80 

100 

94 
115 
115 
120 
135 
145 
145 
145 
170

Vs 
(fps) 
2120 

557 
807 
983 
973 

1053 
1488 
2481 
4101 
4101 
5657 
6398 
6398

Vp 
(fps) 
3380 
1385 
1543 
1803 
1764 
2042 
2949 
4808 
7104 
7104 
9798 

11155 
11155

Damping Ratio
Shear 

(%) 
0.91 
3.48 
2.69 
1.82 
2.31 
5.07 
4.04 
1.21 
4.28 
4.28 
3.10 
2.53 
2.16

Compress.  
(%) 

0.91 
3.48 
2.69 
1.82 
2.31 
5.07 
4.04 

1.21 
4.28 
4.28 
3.10 
2.53 
1.00

Best Estimate Properties

Wave Velocity
Vs 

(fps) 
1497 

415 
622 
779 
760 
818 
956 

1716 
2900 
2900 
3450 
3950 
6398

Vp 
(fps) 
2390 
1131 
1260 
1472 
1440 
1667 
2085 
3400 
5023 
5023 
5976 
6842 

11155

Damping Ratio 
Shear Compress 

(%) (%) 
0.94 0.94 
4.78 4.78 
3.60 3.60 
2.29 2.29 
3.01 3.01 
6.21 6.21 
6.13 6.13 
1.74 1.74 
4.32 4.32 
4.32 4.32 

3.67 3.67 
3.33 3.33 
1.76 1.00

Shake 
Layers 

1-2 
3-4 

5 
6-7 
8-9 

10-12 
13-15 
16-23 
24-26 
27-35 
36-39 
40-41

Poisson' s 
Ratio 

0.176 
0.403 
0.312 
0.289 
0.281 
0.319 
0.329 
0.318 
0.250 
0.250 
0.250 
0.255 
0.255

Shake 
Layers 

1-2 
3-4 

5 
6-7 
8-9 

10-12 
13-15 
16-23 
24-26 
27-35 
36-39 
40-41

Depth 
Top 

(ft) 
0 
5 

10 

12 
18 
26 
35 
50 
90 

125 
300 
500 
700

Depth 
Bottom 
(ft) 

5 
10 
12 
18 
26 
35 
50 
90 

125 
300 
500 
700

Density 
(pcf) 
100 

80 

80 
100 

94 
115 
115 
120 
135 
145 
145 
145 
170

Poisson' s 
Ratio 

0.177 
0.422 
0.339 
0.306 
0.307 
0.341 
0.367 
0.329 
0.250 
0.250 
0.250 
0.250 
0.255
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Low Range Properties

Depth Depth

Top 

(ft) 

0 

5 

10 

12 

18 

26 

35 

50 

90 

125 

300 

500 

700

Bottom 

(ft) 

5 

10 

12 

18 

26 

35 

50 

90 

125 

300 

500 

700

Density 
(pcf) 
100 

80 
80 

100 

94 
115 
115 
120 
135 
145 
145 
145 
170

Wave Velocity
Vs 

(fps) 
1053 

298 

622 

610 

593 

614 

565 

1191 

2051 

2051 

2051 

2051 

6398

Vp 

(fps) 
1690 

923 

1260 

1202 

1176 

1361 

1474 

2404 

3552 

3552 

3552 

3552 

11155

Damping Ratio

Shear 

(%) 
1.08 
6.57 
3.60 
2.97 
3.73 
8.09 
9.82 
2.18 
3.97 
3.97 
3.97 
3.97 
2.16

Compress 
(%) 

1.08 

6.57 

3.60 

2.97 

3 .73 

8.09 

9.82 

2.18 

3.97 

3.97 

3.97 

3.97 

1.00

CALCULATION SHEET

Shake 
Layers 

1-2 
3-4 

5 
6-7 
8-9 

10-12 
13-15 
16-23 
24-26 
27-35 
36-39 
40-41

Poisson s 

Ratio 

0. 183 

0.442 

0.339 

0.327 

0.330 

0.372 

0.414 

0.337 

0.250 

0.250 

0.250 

0.250 

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=I 
/*JOBPARM R=600K,TIME=5,LINES=I00 

//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) 
//FT09F001 DD UNIT=DISK,DCB=(RECFM=VBS,LRECL=3464,BLKSIZE=3468), 

// SPACE=(3468, (50,5),,CONTIG,ROUND) 

//FT1OF001 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.STIFFU5W, A
// DCB=(RECFM=FB,LRECL=80,BLKSIZE=8000), 

// DISP=(NEW,CATLG),UNIT=DISK,SPACE=(8000, (20,10,)) 

//GO.FT05F001 DD SPACE=(TRK, (50,50)),DCB=OBJECT,UNIT=DISK 

//GO.FT55F001 DD * 

START 

SKULL VALLEY CTB UPPER BOUND 5' RECTANGULAR MAT 

RECT 

21 17 279.5 240.  

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.

I.
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B. LOWER BOUND FILE 

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

/*JOBPARM R=600K,TIME=5,LINES=I00 

//GO EXEC PGM=REFUND,REGION=4000K, TIME=30 
//STEPLIB DD DISP=SHR,DSN=STRUCTRL.PROGLIB 
//FT08F001 DD UNIT=DISK,DCB=(RECFM=VBSLRECL=1177,BLKSIZE=1181), 
// SPACE=(1181,(15,2),,CONTIG,ROUND) 
//FT09F001 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.STIFFL5W, /•L 

// DCB=(RECFM=FB,LRECL=80,BLKSIZE=8000), 
// DISP=(NEW,CATLG),UNIT=DISK,SPACE=(8000, (20,10,)) 
//GO.FT05F001 DD SPACE=(TRK, (50,50)),DCB=OBJECT,UNIT=DISK 
//GO.FT55F001 DD * 

START 
SKULL VALLEY CTB LOWER BOUND '5 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=I 

/*JOBPARM R=600K,TIME=5,LINES=I00 

//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) 
//FT09F001 DD UNIT=DISK,DCB=(RECFM=VBS,LRECL=3464,BLKSIZE=3468), 
// SPACE=(3468,(50,5),,CONTIG,RROUND) 
//FT1IF001 DD UNIT=DISK,DCB=(RECFM=VBSLRECL=1177,BLKSIZE=1181), 
// SPACE=(1181,(15,2),,CONTIGROUND) 
//SYSDUMP DD SYSOUT=A 
//FT06F001 DD DUMMY 
//FT07F001 DD DSN=STRUCTRL.BEE.STIFFB5W, A 
// DCB=(RECFM=FB,LRECL=80,BLKSIZE=8000), 
// DISP=(NEW,CATLG),UNIT=DISK,SPACE=(8000, (20,10,)) 
//GO.FT05F001 DD SPACE=(TRK, (50,50)),DCB=OBJECT,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.

.
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HISTORICAL DATA - REVISION 1 

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

Added pages

HISTORICAL DATA - REVISION 2 
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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 
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 El. 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 
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 Eli 15"-0'. and some of the interior partition walls. An allowance (5 0o) 
will be made for miscellaneous equipment. A second node will be included at El. 130'-0"'. which 
will include the roofs at El. 130"-0", main walls between El. 11 5"-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 El. 180' and 
El. 190'. At the roof El. 190', the roof spans 65 feet from north to south walls. It is relatively 
flexible in the vertical direction compared to the walls. Therefore, a mass point is added to the 
stick model to account for this effect. The effective mass and member properties are selected 
such that it simulates the roof frequency. For detail of roof model, see Attachment C.  

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

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

7

El. 170'

El. 130'
8

El. 95'

Canister Transfer Building Stick Model

El. 190'
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PART 2 COMPUTER ANALYSIS 

Computer program FRIDAY is used to generate response spectra for mass points at El. 100'.  
130', 170'. and 190' plus roof. Three computer runs. best estimate soil case. lowv 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.  

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.STIFFU5W 

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).

PAGEKR-EVISlO.N
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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 2/ 
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 th1 
modeling of the crane girder (Attachment C). The analyses are:

File Name 

fr-svbe 

fr-svlb 

fr-svub 

WALLFINE.OUT 

WALLFLEX.OUT 

TIMHIS6

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

PAGE
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Seismic Analysis of Canister Transfer Building

Frequency Increment Verification from Friday Output

Frequencies 
Table 3400-1 

Hz

0.5 
0.6 
0.7 
0.8 
0.9 
1 

1.1 

1.2 
1.3 
1.4 
1.5 
1.6 
1.8 
2 

2.2 
2.4 
2.6 
2.8 
3.1 
3.4 
3.7 
4 

4.5 
5 

5.5 
6 

6.5 
7 

7.5 
8 

8.5 
9 

10 
11 
12 
13 
14 
15 
16 
18 
20

Frequency 
Increments 

Hz

0.1 

0.1 
0.2 

0.2 
0.3 

0.3 
0.5 

0.5 
1 

1 
2

Frequencies 
Calculated 

Hz

0.500 
0.527 
0.556 
0.587 
0.619 
0.653 
0.689 
0.727 
0.767 
0.809 
0.853 
0.900 
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 
2.914 
3.074 
3.243 
3.421 
3.608 
3.806 
4.015 
4.235

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 
1.11134 
1.05353 
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

I
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Frequencies Frequency F 
Table 3400-1 Increments 

Hz Hz 
22 2 
25 3 
28
31 
34 3

"requencies 
Calculated

Hz 
4.468 
4.713 
4.972 
5.244 
5.532 
5.836 
6.156 
6.494 
6.850 
7.226 
7.623 
8.041 
8.482 
8.947 
9.438 
9.956 
10.502 
11.079 
11.686 
12.327 
13.004 
13.717 
14.470 
15.265 
16.103 
16.987 
17.918 
18.900 
19.936 
21.030 
22.188 
23.403 
24.685 
26.042 
27.473 
28.977 
30.572 
32.248 
34.014

Calculated Freq.  
Increments 

Hz 
0.245 
0.258 
0.273 
0.288 
0.303 
0.320 
0.338 
0.356 
0.376 
0.397 
0.418 
0.441 
0.465 
0.491 
0.518 
0.546 
0.577 
0.607 
0.641 
0.676 
0.714 
0.752 
0.795 
0.838 
0.884 
0.931 
0.982 
1.036 
1.094 
1.157 
1.215 
1.283 
1.356 
1.431 
1.505 
1.595 
1.676 
1.766

less than 3 hz

I

Comparison to 
req. increments 

less than 0.5 hz 

less than 0.5 hz 
less than 1 hz 

less than 1 hz 
less than 2 hz 

less than 2 hz 
less than 3 hz

I

Periods 
Calculated 

second 
0.22382 
0.21217 
0.20114 
0.19068 
0.18076 
0.17136 
0.16244 
0.15399 
0.14598 
0.13839 
0.13119 
0.12437 
0.11790 
0.11177 
0.10595 
0.10044 
0.09522 
0.09026 
0.08557 
0.08112 
0.07690 
0.07290 
0.06911 
0.06551 
0.06210 
0.05887 
0.05581 
0.05291 
0.05016 
0.04755 
0.04507 
0.04273 
0.04051 
0.03840 
0.03640 
0.03451 
0.03271 
0.03101 
0.02940



Skull Valley CTB - N-S ARS, (El. 100), 4% Damping
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Skull Valley CTB - Vert. ARS, (El. 100), 4% Damping
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Skull Valley CTB - E-W ARS, (El. 100), 4% Damping

10 

Frequency, Hz 

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

100

Page No. (-7

4.5 

4 

3.5 

3 

2.5 

2 

1.5

0 

si 0, 

C._

1

0.5 

0

0.1



Skull Valley CTB - N-S ARS, (El. 130), 4% Damping

10 

Frequency, Hz 

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

100

Page No. (?,

6 

5

4 

3 

2

C,

1 

0
0.1

I



Skull Valley CTB - Vert. ARS, (El. 130), 4% Damping
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Skull Valley CTB - E-W ARS, (El. 130), 4% Damping
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Skull Valley CTB - N-S ARS, (El. 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, (El. 170), 4% Damping
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Skull Valley CTB - E-W ARS, (Crane Rail at El. 170), 
4% Damping
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Skull Valley CTB - E-W ARS, (El. 170), 4% Damping 
(Envelope of Crane Rail and Building)
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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 - Vert. ARS, (El. 190), 4% Damping 
(Envelope of Roof and Building)
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Skull Valley CTB - N-S ARS, (El. 100), 4% Damping 
+/-15% Peak Broadening
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Skull Valley CTB - Vert. ARS, (El. 100), 4% Damping 
+1-15% Peak Broadening
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Skull Valley CTB - E-W ARS, (El. 100), 4% Damping 
+1-15% Peak Broadening
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Skull Valley CTB - N-S ARS, (El. 170), 4% Damping 
+/-15% Peak Broadening
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Skull Valley CTB - Vert. ARS, (El. 170), 4% Damping 
+1-15% Peak Broadening

1 10 100

Frequency, Hz

Caic. No. 05996.02-SC-5, Rev. 2 Page No.

4.5 

4 

3.5 

3 

2.5 

2 

1.5 

1 

0.5 

0

0 

_)

0.1



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

Building
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STONE & WEBSTER ENGINEERING

CALCULATION SHEET J.O.AW.O./CALCULATION NO J KzVISO

059.IS - I I1 PREPARER/DATE REVIEWER/CHECKER/DATE INDEPENDENT REVIE" ER 
B.E. EBBESON 3/23/01 1J. PIERRO 3/26/01 1J. PIERRO 3/26/01 
SUBJECTr/ITLE 

QA CATEGORY CODE CLASS 

I Anayss of arPAGE 

Seismic Analysis of Canister Transfer Buildin2

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. MASS X MASS Y MASS Z AX AY AZ SHEAR X UPLIFT SHEAR Z

1908.0 
420.4 
304.3 
144.7 
1.0 
1.0

1908.0 
420.4 
304.3 
117.1 
27.6 
1.0

1908.0 
420.4 
170.3 
144.7 

1.0 
134.0

1.047 
1.111 
1.778 
1.215

0.783 
0.821 
0.913 
0.928 
1.840

WEIGHT 89381

0.920 1997.7 
0.994 467.0 
1.185 541.0 
1.408 175.8 

0.0 
2.166 0.0 

TOTAL 102346

1493.8 
345.2 
277.9 
108.6 
50.8 
0.0

1755A4 
418.0 
201.8 
203.7 

0.0 
290.2

73228 92299

Additionally. overturning 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 

1 
2 
3 
4

IX RX OTMX

8552600 
997726 
298016 
88173

0.000951 
0.001598 
0.012023 
0.013245

TOTAL

JT 

1 
2 
3 
4

IZ RZ

12949775 
3461796 
2223390 
1009564

0.001385 
0.001667 
0.002296 
0.002393

TOTAL

261609 
51284 

115267 
37570 

465729

OTMZ 

576775 
185591 
164246 
77709 

1004322

Note: Total moments are in fi-kips.

1 
2 
3 
4 
5 
6

95 
130 
170 
190 
190 
170

About E-W axis:

PAGE



STONE & WEBSTER ENGINEERING

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 I and D. The x axis points toward south and y axis 
toward east. The z axis points vertically upward.
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INPUT WCHO 1 2 3 4 5 67 a 
1234568912345678912345678912345678912345678901345678891234569123456789 
SKULL VALLEY CTS KASS ZL. 100. 

1 15. 187.5 2. 179.75 -32.5 107.5 2 15. 30. 2. 21. 67.5 107.5 3 15. 30. 2. 21. 32.5 107.5 4 15. 30. 2. 21. -32.5 107.5 5 15. 30. 2. 21. -67.5 107.5 6 15. 8. 2. 268.5 32.5 107.5 7 15. 28. 2. 228.5 32.5 107.5 8 15. 28. 2. 178.5 32.5 107.5 9 15. 56.5 2. 114.25 32.5 107.5 10 15. 3.5 2. 84.25 -102.5 107.5 11 
15. 7.0 2. 61.0 -102.5 107.5 12 
15. 3.5 2. 37.75 -102.5 107.5 13 
15. 3.5 2. 84.25 102.5 107.5 14 15. 7.0 2. 61.0 102.5 107.5 15 15. 3.5 2. 37.75 102.5 107.5 16 12. 33. 1. 256. -14. 106. 17 
30. 36. 1. 254.5 0. 115. 18 
30. 37. 1. 205. 0. 115. 19 30. 37. 1. 155. 0. 115. 20 30. 7.5 1. 119.75 0. 115. 21 1.5 279.5 5. 139.75 -117.5 94.25 22 1.5 136. 5. 206.5 2.5 94.25 23 1.5 143.5 5. 61. 117.5 94.25 24 

9999. 
2 15. 144.5 2. 273.5 3.5 107.5 26 15. 70.0 2. 86.0 67.5 107.5 27 

I' 15. 70.0 2. 86.0 -67.5 107.5 28 15. 35.0 2. 36. 85. 107.5 29 15. 35.0 2. 36. -85. 107.5 30 15. 135.0 2. 6. 0. 107.5 31 12. 8. 1. 240. -26.5 106. 32 
20. 32.5 1. 216. 16.25 110. 33 20. 32.5 1. 166. 16.25 110. 34 20. 32.5 1. 116. 16.25 110. 35 1.5 235. 5. 277. 2.5 94.25 36 1.5 110. 5. 141. 60.0 94.25 37 0 1.5 230. 5. 2.5 0. 94.25 38 

9999.  
9999. 39 

9999. 40 
41 

CA 
279.5 240. 5. 139.75 0. 97.5 42 32. 17. .5 256.5 -23. 111.75 43 

4 187.5 35. .33 179.75 -50. 100. 44 187.5 32.5 .33 179.75 -16.25 100. 45 
157.5 32.5 1.33 194.75 16.25 100. 46 187.5 42. 1.00 179.75 53.5 100. 47 30. 32.5 .33 101. 16.25 100. 48 50. 205. 1.0 61. 0. 100. 49 30. 135. .33 21. 0. 100. 50



INPUT NCHO 
1 2 3 45 67 8 1234567890123456789012345678901234S678901234567890123456789012345678901234567890 

9999. 
51 

9999. 
52 

9999. 
53 

9999. 
54 139.75 0.0 95.0 0. 55 9999* 
56 

(N 

CA' 

VA



SKULL VALLEY CTB MASS ZL. 100.

H 

15.000 
15.000 
15.000 
15.000 
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

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

T 

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

0.0 97.500 
-23.000 111.750

WALLS IN X DIRECTION 

L T 

187.500 2.000 
30.000 2.000 
30.000 2.000 
30.000 2.000 
30.000 2.000 
8.000 2.000 

28.000 2.000 
28.000 2.000 
56.500 2.000 
3.500 2.000 
7.000 2.000 
3.500 2.000 
3.500 2.000 
7.000 2.000 
3.500 2.000 

33.000 1.000 
36.000 1.000 
37.000 1.000 
37.000 1.000 
7.500 1.000 

279.500 5.000 
136.000 5.000 
143.500 5.000 

WALLS IN Y DIRECTION

H

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

zo 

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

X0 

179.750 
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

YO 

-32.500 
67.500 
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

zo 

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

0 

0 

Il 

LA

LX 

279.500 
32.000

X0 

139.750 
256.500

Yo zo ALFA 

0.0 
0.0



187.500 
187.500 
157.500 
187.500 
30.000 
50.000 
30.000

35.000 
32.500 
32.500 
42.000 
32.500 

205.000 
135.000

X0 138.86 

MASS MOMZNTS OF INERTIA: 

ORIGIN 
IX- 27060144.0 

CENTROID 
IX- 8527616.00 

BASE 
IX- 27059104.0 

PRINCIPAL AXIS OF INERTIA AT 

IX- 8527479.00 

MASS PROPERTIES ABOUT TEE NEW 

IX- 8552600.00

Yo.

IY

IY

IY

0.32 

Iy

AXIS 

IY-

0.330 
0.330 
1.330 
1.000 
0.330 
1.000 
0.330 

0.73 

68252464.0 

12924304.0 

31455792.0 

DEGRZRBS 

12924438.0 

SYSTM 1 

12949775.0

179.750 
179.750 
194.750 
179.750 
101.000 
61.000 
21.000

Zo

Iz

IZ

IZ

IZ

39.750 

IZ-

-50.000 
-16.250 
16.250 
53.500 
16.250 

0.0 
0.0 

98.54 M.

58196240.0 

21398544.0 

21398544.0 

21398544.0 

0.0 

21401072.0

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 

0.05 

0.0 

23189.40

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0

0 
(A 

J3 -0 
6-



STONE &, WEBSTER ENGINEERING CORPORATION 

CALCULATION SHEET
A 5010.65

CALCULATION IDENTIFICATION NUMBER

DIVISION & GROUP CALCULATION NO. IOPTIONAL TASK CODE 
•c - 5-I

/j A 5 61. -30

,Coo 5

5 

6 

7 

8 

9 

10 

i i 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

44 

45 

46

L3 A - .5

2

se . A- zc. 4

(c -:" - I "•ý (ýs (



STONE & WEBSTER, INC.  
CALCULATION SHEET

A 5010.65

CALCULATION IDENTIFICATION NUMBER 

J.O. OR W.O. NO. DIVISION & GROUP CALCULATION NO. IOPTIONAL TASK CODE PAGE A- IS 

o' 0 

@ , .

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

II 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

44 

45 

46

S .A

(co(. L,,V,_ c ._c

A

6, /. Ic,

F/2 -

I 

1/

"1Ii - - !

A/le~st S :. / 

A~ite 7L.. A.e,,ur o4- CaJgL5

4 C'rdt± Op.

9

1��

bL•

olý 13)

'ý5/. /9/ ,,



CALCULATION SHEET

A

EL. 1'50 

EL-t~Pt ___

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

~~~~CNECKER /DATE ID

TIZIANGULAP2. WALLS MDOE-LEb A5 P-CTM4CaLJLkR, •-/. � AI /

LODVEZ rzEcr.4t46fLr Ir5 CmEP4iom

UPP6P, )ZE(TAA4taLC 64S6& Vhj1ENý4oNd

A_
5 __ 

CAL�AhO OE1q(0,o�- 5 � 5



ST-237 KASS VZRS-00, LZEVZL-01 77.301 08.57.37

0 

C'



INPUT ECHO 
1 2 3 5 6 7 8 1

2 3 4
5

6 7
8901234567890123456789012345678901234567090123la78901ýý---ý- 

...
SKULL 

15.  
15.  
15.  
15.  
15.  
15.  
15.  
15.  
15.  

6.  
6.  
6.  
7.  
7.  

20.  
20.  

5.  
3.  

9999.  
15.  
15.  
15.  
15.  
15.  
15.  
10.  
10.  
10.  
20.  
20.  
20.  
20.  

9999.  
9999.  
9999.  
267.5 

50.  
187.5 

50.  
30.  

9999.  
9999.  
9999.  
9999.  

131.46 
9999.

2.02 130.0

VALLEY CTS 
187.5 

30.  
30.  
30.  
30.  
25.  
25.  
55.  

8.  
22.  
22.  
22.  
50.  
50.  

267.5 
267.5 
187.5 
187.5 

144.5 
70.0 
70.0 
35.0 
35.0 

135.0 
32.5 
32.5 
32.5 

111.6 
111.6 

23.3 
23.3 

35.  
35.  
42.  
70.  
35.

- - - - -- - - - -Io~. . .. 7890CKASS EL. 130.  
2.  
2.  
2.  
2.  
2.  
2.  
2.  
2.  
2.  
2.  
2.  
2.  
2.  
2.  
2.  
2.  
2.33 
2.33 

2.  
2.  
2.  
2.  
2.  
2.  
1.  
1.  
1.  
2.  
2.  
2.  
2.  

1.02 1 
1.02 
1.02 1 
1.02 
1.02

179.75 
21.  
21.  
21.  
21.  

228.5 
178.5 
113.5 
268.5 
253.5 
203.5 
153.5 

61.  
61.  

139.75 
139.75 
179.5 
179.5 

273.5 
86.0 
86.0 
36.  
36.  

6.  
216.  
166.  
L16.  
273.5 

6.  
86.  
86.  

.39.75 
61.  
.79.75 
61.  
21.

-32.5 
67.5 
32.5 

-67.5 
-32.5 

32.5 
32.5 
32.5 
32.5 
32.5 
32.5 
32.5 

-102.5 
102.5 

32.5 
-32.5 
30.33 
28.00 

3.5 
67.5 

-67.5 
85.  

-85.  
0.  

16.25 
16.25 
16.25 

0.  
0.  

44.17 
-44.17 

-50.  
-85.  
53.5 
67.5 
50.0

0.

122.5 
122.5 
122.5 
122.5 
122.5 
122.5 
122.5 
122.5 
122.5 
127.0 
127.0 
127.0 
126.5 
126.5 
140.  
140.  
147.5 
148.5 

122.5 
122.5 
122.5 
122.5 
122.5 
122.5 
120.  
120.  
120.  
140.  
140.  
140.  
140.

1 
2 
3 
4 
5 
6 
7 

a 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 

28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47

(-A 

.) 
IJ

130.  
130.  
130.  
130.  
130.



SKULL VAl•LZY CTS MASS EL. 130.  

WALLS IN X DIRECTION

L 

187.500 
30.000 
30.000 
30.000 
30.000 
25.000 
25.000 
55.000 
8.000 

22.000 
22.000 
22.000 
50.000 
50.000 

267.500 
267.500 
187.500 
187.500

T 

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 
2.000 
2.330 
2.330

WALLS IN Y DIRECTION

L 

144.500 
70.000 
70.000 
35.000 
35.000 

135.000 
32.500 
32.500 
32.500 

111.600 
111.600 
23.300 
23.300

T 

2.000 
2.000 
2.000 
2.000 
2.000 
2.000 
1.000 
1.000 
1.000 
2.000 
2.000 
2.000 
2.000

RECT. FLOORS AND MAT 

LY 

35.000 
35.000 
42.000 
70.000 1 
35.000 1 

131.46 Yo.

T 

1.020 
1.020 
1.020 
L.020 
1.020

x0 

139.750 
61.000 

179.750 
61.000 
21.000

YO 

-50.000 
-85.000 
53.500 
67.500 
50.000

2.02 Zo- 131.80 M- 420.40

zo 

130.000 
130.000 
130.000 
130.000 
130.000

H 

15.000 
15.000 
15.000 
15.000 
15.000 
15.000 
15.000 
15.000 
15.000 
6.000 
6.000 
6.000 
7.000 
7.000 

20.000 
20.000 
5.000 
3.000

X0 

179.750 
21.000 
21.000 
21.000 
21.000 

228.500 
178.500 
113.500 
268.500 
253.500 
203.500 
153.500 
61.000 
61.000 

139.750 
139.750 
179.500 
179.500

Y0 

-32.500 
67.500 
32.500 

-67.500 
-32.500 
32.500 
32.500 
32.500 
32.500 
32.500 
32.500 
32.500 

-102.500 
102.500 
32.500 

-32.500 
30.330 
28.000

zo 

122.500 
122.500 
122.500 

122.500 

122.500 

122.500 

122.500 

122.500 

122.500 

127.000 

127.000 

127.000 

126.500 

126.500 

140.000 

140.000 

147.500 

148.500

H 

15.000 
15.000 
15.000 
15.000 
15.000 
15.000 
10.000 
10.000 
10.000 
20.000 
20.000 
20.000 
20.000

x0 

273.500 
86.000 
86.000 
36.000 
36.000 
6.000 

216.000 
166.000 
116.000 
273.500 

6.000 
86.000 
86.000

Y0 

3.500 
67.500 

-67.500 
85.000 

-85.000 
0.0 

16.250 
16.250 
16.250 

0.0 
0.0 

44.170 
-44.170

zo 

122.500 
122.500 
122.500 
122.500 
122.500 
122.500 
120.000 
120.000 
120.000 
140.000 
140.000 
140.000 
140.000

LX 

267.500 
50.000 

187.500 
50.000 
30.000

X0-

0 

0

ALFA 

0.0 
0.0 
0.0 
0.0 
0.0

CIil



MASS MOMENTS OF INERTIA: 

ORIGIN 
IX- 8301387.00 

CENTROID 
IX. 996358.00 

BASE 
IX- 8299671.00 

PRINCIPAL AXIS OF INERTIA AT 

Ix- 995661.87 

MASS PROPERTIES ABOUT THE NEW 

IX- 997726.19

ly.  

ly

ly.  

0.96 

IY

AXIS 

Iy,

18028576.0 IZ= 

3460428.00 IZ

10763741.0 IZ= 

DEGREES: 

3461123.00 IZ

SYSTEM 131.460 

3461796.00 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 

0.02 

0.0 

41418.06

IN 

0.  

s-A 

tri



STONE & WEBSTER, INC.  
CALCULATION SHEET

A 501065 

CALCULATION IDENTIFICATION NUMBER 

J.O. OR W.O. NO. DIVISION & GROUP CALCULATION NO. OPTIONAL TASK CODE 

v-1 sq 6. o-z. 5 c- 5-"

Vl A1. AT eýL.

'3Q o W

(I I '-C

I-10

0 I

2 

3 

4 

5 

6 

7 

8 

9 

I0 

II 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

44 

45 

46

0i A6 (L--, A, ý3 c)j

A-`ý ,qýýp••" Po 0--.5 

C--__. A.,* , L,,.e .

o1 0

I ~ ~ C- o

•i'.. /So/

(..J A -f -5

ck1r'z' 06

Se- c. A -i1
,I



STONE & WEBSTER, INC.  
CALCULATION SHEET

A 5010.65

CALCULATION IDENTIFICATION NUMBER

J.O. OR W.O. NO.  

(5) 6• "1 ,G. On...
DIVISION & GROUP CALCULATION NO. {OPTIONAL TASK CODE 

1 5 c - _r-

ZL I./,

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

II 

12 

13 

14 

15 

6 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

44 

45 

46

A , J .5 1 I'I I ,,j " -r '

ID t'rC -P ArýO ' P

• ~ ~ ~ ~ ~ f e5•' c --- s, • L.--.r"



INPUT ECHO 
1 2 3 4 5 6 7 8 1234 56789012345678970123456789012345678901234567890123456789012345678901234567890

20.  
20.  
10.  
10.  
20.  
5.  
10.  
10.  

9999.  
20.  
20.  
20.  
20.  
10.  
10.  

9999.  
9999.  
9999.  
9999.  
9999.  
9999.  
9999.  

143.18 
9999.

26 T.S 
267.5 
267.5 
267.5 
267.5 
187.5 
187.5 
267.5 

80.  

88.34 
88.34 
11.67 
11.67 
65.  
65.

KASS EL.  
2.  
2.  
2.  
2.  
2.33 
2.33 
2.33 
2.33

2.  
2.  
2.  
2.  
2.  
2.

3.14 170.0

170.  
139.75 
139.75 
139.75 
139.75 
179.75 
179.75 
139.75 

46.

273.5 
6.  

86.  
86.  

273.5 
6.

-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.  
175.  
160.  
152.5 
165.  
165.

160.  
160.  
158.229 
158.229 
175.  
175.

0.

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25

rj 

QA



SKULL VALLEY CTS MASS EL. 170.  

WALLS IN X DIRECTION

L 

267.500 
267.500 
267.500 
267.500 
187.500 
187.500 
267.500 
80.000

T 

2.000 

2.000 

2.000 

2.000 

2.330 

2.330 

2.330 

2.330

WALLS IN Y DIRECTION

L 

88.340 
88.340 
11.670 
11.670 
65.000 
65.000

143.18 Y0o

T 

2.000 
2.000 
2.000 
2.000 
2.000 
2.000

X0 

273.500 
6.000 

86.000 
86.000 

273.500 
6.000

3.14 Zo.

Yo 

0.0 
0.0 

-38.330 
38.330 

0.0 
0.0

163.60 M.

MASS MOMENTS OF INERTIA:

IY- 15813635.0

CENTROID
IX. 286215.00 ITy 2211589.00

BASE

IX- 7988285.00 Iy- 9913659.00

PRINCIPAL AXIS OF INERTIA AT 0.98 DEGREES: 

IX- 285648.87 Iy- 2212154.00 

MASS PROPERTIES ABOUT THE NEW AXIS SYSTEM 

IX- 298016.44 ITy 2223390.00

IZ= 8363549.00 

IZ- 2460740.00 

IZ- 2460740.00 

IZ= 2460740.00

143.180

IXY. 162316.50 

IXY- 33019.44 

IXY- 33019.44

0

IXY.

3.140 170.000

0.01 

0.0

0IZ= 2460740.00 IXY- 33019.43

H 

20.000 
20.000 
10.000 
10.000 
20.000 
5.000 

10.000 
10.000

x0 

139.750 
139.750 
139.750 
139.750 
179.750 
179.750 
139.750 
46.000

Yo 

-32.500 
32.500 

-32.500 
32.500 
30.330 
28.000 

-30.330 
30.330

zo 

160.000 
160.000 
175.000 
175.000 
160.000 
152.500 
165.000 
165.000

H 

20.000 
20.000 
20.000 
20.000 
10.000 
10.000

X0.

ORIGIN
IX- 7991119.00

zo 

160.000 
160.000 
158.229 
158.229 
175.000 
175.000 

287.78



STONE a. WEBSTER ENGINEERING CORPORATION 

CALCULATION SHEET
A 5010.65

CALCULATION IDENTIFICATION NUMBER

J.O. OR W.O. NO. DIVISION & GROUP CALCULATION NO. JOPTIONAL TASK CODE 
0•-•,,[•, 7-•c

�& 7-r-1- 4%-J E-I o4-r-

2 

3 

4 

5 

6 

7 

8 

9 

10 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

44 

45 

46
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f(ý . 1- :

"+L. -
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STONE & WEBSTER, INC.  
CALCULATION SHEET

A 5010 65

CALCULATION IDENTIFICATION NUMBER

JO. OR W.O. NO. DIVISION & GROUP CALCULATION NO. OPTIONAL TASK CODE

1 

2 

3 

4 

5 

6 

7 

9 

I0 

II 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

44 

45 

46

/( -r" 1ý. L ,

LAJ A CL 5 aec() %

1 1, .'"

'9 - i

I a 0O

'S LA b

'5 6-e/ t36'v 4 loe 0ef 

A to k At  £./o 0. ýAk 

tlý'q

Mn A-3

A
e/If 

1ps

/oz/

C'ý'e-c-'tep /ýa



INPUT ECHO 
1 2 3 4 5 6 7 8 

12345678901234567890123456789012345678901234567890123456789012345678901234567890 
SKULL VALLEY CTB MASS EL. 190. 1 

10. 267.5 2. 139.75 -32.5 185. 2 
10. 267.5 2. 139.75 32.5 185. 3 

9999. 4 10. 65. 2. 273.5 0. 185. 5 
10. 65. 2. 6. 0. 185. 6 

9999. 
7 9999. 
8 

9999. 
9 

267.5 65. 1.02 139.75 0. 190. 10 
9999. 

11 
9999. 

12 
9999. 

13 
9999. 

14 
139.75 0.00 190.0 0. 15 

9999. 
16 

c

0 (i 

LA 

-J



SKULL VALLEY CTB MASS EL. 190.  

WALLS IN X DIRECTION

L 

267.500 
267.500

T 

2.000 
2.000

WALLS IN Y DIRECTION

L 

65.000 
65.000

T 

2.000 
2.000

RZC* 

LX 

267.500 

X0- 139.75 

MASS MOMENTS OF INERTIAL 

ORIGIN 
IX- 5194331.00

T. FLOORS AND MAT 

LY T 

65.000 1.  

TO- 0

.020 

0.0

IY- 8941891.00

CENTROID
IX- 87509.00 IY- 1008900.00

BASE 
IX- 5194331.00 

PRINCIPAL AXIS OF INERTIA AT 

IX- 87509.00 

MASS PROPERTIES ABOUT THE NEW

IY

0.0 

Iy

AXIS

X0 

139.750 

Zo-

Yo 

0.0 

187.86 M-

IZ- 3919755.00 

ItZ 1093586.00

6115722.00 IZ- 1093586.00 

DEGREESz 
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10.000

X0 

139.750 
139.750

H 

10.000 
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Yo 
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XO 

273.500 
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0.0 
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zo 
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zo 

190.000 

144.71
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0.0
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Seismic Analysis of Canister Transfer Building I I 

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: 15:37:46.22 

Skull Valley CTB Member 1 - SECPROP3

Y1 

1. 025E+02 

1. 025E+02 

1. 025E+02 

-1. 025E+02 

-1. 025E+02 

-1.025E+02 

6. 750E+01 

3. 250E+01 

-3. 250E+01 

-6. 750E+01 

3.250E+01 

-3.250E+01 
-3.250E-t01 

-3.250E+01 

-3. 250E-4-01 

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

-1. 025E+02 

1. 025E+02 

-1. 025E+02 

6 .750E+01

X2 

8. 250E+01 

5. 750E+01 

3 . 600E+01 

8 . 250E+01 

5. 750E+01 

3. 600E+01 

6. OOOE+00 

6. OOOE+00 

6. OOOE+00 

3.600E+01 

2 . 735E+02 
1.425E+02 

1. 925E+02 

2. 425E+02 
2. 735E+02 

3. 600E+01 
6 . OOOE+00 
3 .600E+01 

8 . 600E+01 

8. 600E+01 

2. 735E+02

Y2 

1. 025E+02 

1. 025E+02 

1. 025E+02 
- .025E+02 

-1. 025E+02 

-1. 025E+02 

6. 750E+01 

3. 250E+01 
-3 .250E+01 

-6 750E+01 

3. 250E+01 
-3. 250E+01 

-3. 250E+01 

-3 250E+01 
-3. 250E+01 

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

3. 250E+01 
-3.250E+01 
-7.450E+01

TOTAL ELEMENT 21 HEIGHT OF WALLS 30.00 C. WEIGHT OF MAT

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

TOTAL AREA OR MASS 

X-CG 1.1907865E+02 

IX-CG 5.2157943E+06

1.8880000E+03 

Y-CG 1.7457627E+00 

IY-CG 1.7820447E+07 IXY-CG 2.0867275E+05

INCLINATION OF PRINCIPAL AXIS 

PROPERTIES ABOUT PRINCIPAL AXES

IX-P 5.2123406E+06

1.6549170E-02 RADIANS

IY-P 1.7823901E+07

***ADDITIONAL AREA PROPERTIES*** 

COORDINATES OF CENTER OF RIGIDITY

XC 1.1385628E+02

Xl 

8. 600E+01 
6.450E+01 
3. 950E+01 
8. 600E+01 

6.450E+01 

3 . 950E+01 

3. 600E+01 
3 600E+01 

3. 600E+01 

6. 000E+00 

8. 600E+01 
8 . 600E+01 
1. 645E+02 

2 145E+02 

2 645E+02 

3. 600E+01 
6. OOOE+00 

3. 600E+01 

8. 600E+01 
8 . 600E+01 

2. 735E+02

T 

2. OOOE+00 

2 000E+00 
2 000E+00 
2 000E+00 

2 OOOE+00 

2 000E+00 
2 000E+00 
2 OOOE+00 

2 .OOOE+00 

2 .OOOE+00 

2. 000E+00 
2 000E+00 

2 000E+00 

2 000E+00 

2 OOOE+00 
2 000E+00 
2 000E+00 
2 000E+00 
2 OOOE+00 

2 OOOE+00 

2. 000E+00

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 

2. 795E-01 

2 . 795E-01

.15

YC 8.1090328E+00



(>)-7

SHEAR AREAS 

AX 7.6166664E+02 AY 8.1166663E+02 

SHEAR AREAS ABOUT PRINCIPAL AXES 

AXP 7.7499413E+02 AYP 8.2415986E+02 

TORSIONAL CONSTANT IS BASED UPON BENDING AND SHEAR 
STIFFNESSES OF INDIVIDUAL ELEMENTS

TORSIONAL CONSTANT 1.0156574E+07 

****** MASS ****** 

TOTAL AREA OR MASS 2.6385093E+02 

X-CG 1.1907865E+02 Y-CG 1.7457627E+00 

IX-CG 7.2891534E+05 IY-CG 2.4904351E+06 IXY-CG 2.9162341E+04 

PROPERTIES ABOUT PRINCIPAL AXES 

IX-P 7.2843268E+05 IY-P 2.4909178E+06 

***LENGTHS OF ELEMENTS*** 

3.500E+00 7.OOOE+00 3.500E+00 3.500E+00 7.OOOE+00 3.500E+00 3.OOOE+01 
3.OOOE+01 

3.OOOE+01 3.OOOE+01 1.875E+02 5.650E+01 2.800E+01 2.800E+01 9.OOOE+00 
3.500E+01 

1.350E+02 3.500E+01 7.OOOE+01 7.OOOE+01 1.420E+02

**ELEMENT SHEAR AREA ALONG X** 

5.833333E+00 1.166667E+01 
5.833333E+00 

5.OOOOOE+01 5.OOOOOOE+01 
9.416666E+01 

4.666666E+01 4.666666E+01 
o.OOOOOOE+00 

0.OOOOOOE+00 0.OOOOOOE+00 

**ELEMENT SHEAR AREA ALONG Y** 

0.OOOOOOE+00 0.OOOOOOE+00 

0.OOOOOOE+00 

0.OOOOOOE+00 0.OOOOOOE+00 
o.OOOOOOE+00

5.833333E+00 

5.000000E+01 

1.500000E+01 

0.OOOOOOE+00

0.OOOOOOE+00

5.833333E+00 

5.000000E+01 

0.OOOOOOE+00

0.OOOOOOE+00

O.OOOOOOE+00 O.OOOOOOE+00

1.166667E+01 

3.125000E+02 

0.00000OE+00

0.OOOOOOE+00 

0.OOOOOOE+00



0. OOOOOOE+00 

5. 833333E+01 

1..1J66667E+02 

"*ELEMENT TORSION 

5 .421257E-05 

6. 352726E-05 

2. 923770E-04 

3. 765066E-04 

1. 865873E-04 

0. 000000E+00 

0. 000000E+00 

**ELEMENT TORSION 

0 . 00000E+00 

0. OOOOOOE+00 

0.0000 00E+00 

0. 000000E+00 

0. 000000E+0O 
4 .471603E-04 

3. 199799E-04

0.000000E+00 0.OOOOOOE+00 

1..166667E+02 2.366667E+02 

COEFF ALONG X** 

1.084251E-04 5.421257E-05 

1.200748E-04 1.999150OE-04 

1.865873E-04 5.997450E-05 

0.OOOOOOE+00 0.OOOOOOE+00 

COEFF ALONG Y** 

0.OOOOOOE+00 0.000000E+00 

0.OOOOOOE+00 0.OOOOOOE+00 

0.000000E+00 0.OOOOOOE+00 

3.199799E-04 3.719989E-03

5.833333E+01. 2.250000E+02

6. 352726E-05 

3. 722172E-04 

0. OOOOOOE+00 

0. OOOOOOE+00 

0. OOOOOOE+00 

4 .471603E-04

1 .270545E-04 

7. 504673E-04 

0. OOOOOOE+00 

0. OOOOOOE+00 

0 .OOOOOOE+00 

2 .389355E-03



ST-244 SECPROP3 VERS-00 LEVEL-00 OCT 1992 
Date of run: 03/15/2001 Time: 14:22:12.01 

Skull Valley CTB Member IN - SECPROP3

Y1 
6. 750E+01 

3. 250E+01 

-3.250E+01 
-6 . 750E+01 

3. 250E+01 

-3. 250E+01 

-3.250E+01 

-3.250E+01 

-3. 250E+01 

7. 750E+01 

6. 750E+01 
-7. 750E+01 

4 . 250E+01 

-4. 250E+01 
2. 250E+01 

-2.250E+01 

2 . 250E+01 

-2. 250E+01 

-5. 750E+01

X2 

6. OOOE+00 

6. OOOE+00 

6 .OOOE+00 

6. OOOE+00 
2. 735E+02 

1.425E+02 

1.925E+02 

2.425E+02 

2. 735E+02 

3. 600E+01 

6. OOOE+00 
3. 600E+01 

8. 600E+01 

8 600E+01 
2.735E+02 

2. 735E+02 

6. OOOE+00 
6. OOOE+00 

6. OOOE+00

Y2 

6. 750E+01 

3. 250E+01 

-3.250E+01 

-6 . 750E+01 

3. 250E+01 

-3. 250E+01 
-3.250E+01 

-3.250E+01 

-3. 250E+01 
6. 750E+01 

5. 750E+01 
-6. 750E+01 

3 .250E+01 

-3. 250E+01 
4. 250E+01 

-4.250E+01 

4 .250E+01 

-4 250E+01 

-6. 750E+01

TOTAL ELEMENT 19 HEIGHT OF WALLS 30.00 C. WEIGHT OF MAT

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

TOTAL AREA OR MASS 

X-CG 1.2343629E+02 

IX-CG 1.9084595E+06

1.1380000E+03 

Y-CG 3.7697715E+00 

IY-CG 9.8590272E+06 IXY-CG 3.4347331E+05

INCLINATION OF PRINCIPAL AXIS 

PROPERTIES ABOUT PRINCIPAL AXES

IX-P 1.8936487E+06

4.3094080E-02 RADIANS

IY-P 9.8738381E+06

***ADDITIONAL AREA PROPERTIES*** 

COORDINATES OF CENTER OF RIGIDITY

XC 1.1600000E+02 YC 8.1624453E+00

SHEAR AREAS

X1 

3. 600E+01 

3.600E+01 

3. 600E+01 

3. 600E+01 
8. 600E+01 

8. 600E+01 

1. 645E+02 

2 . 145E+02 

2. 645E+02 

3. 600E+01 

6. OOOE+00 

3.600E+01 

8 . 600E+01 
8.600E+01 

2. 735E+02 

2. 735E+02 

6 . OOOE+00 
6. 000E+00 

6 . OOOE+00

T 

2. OOOE+00 

2. OOOE+00 

2 .OOOE+00 

2. OOOE+00 

2. OOOE+00 

2. OOOE+00 

2. OOOE+00 

2. OOOE+00 

2 .OOOE+00 

2. OOOE+00 

2. OOOE+00 

2. OOOE+00 

2. OOOE+00 

2 OOOE+00 

2 .OOOE+00 

2. OOOE+00 
2. OOOE+00 

2 .000E+00 

2. OOOE+00

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

.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 

****** MASS ****** 

TOTAL AREA OR MASS 1.5903726E+02 

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

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

PROPERTIES ABOUT PRINCIPAL AXES 

IX-P 2.6464034E+05 IY-P 1.3798842E+06 

***LENGTHS OF ELEMENTS*** 

3.OOOE+01 3.000E+01 3.000E+01 3.000E+01 1.875 
2.800E+01 

9.000E+00 1.000E+01 1.OOOE+01 1.000E+01 1.000 
2.OOOE+01 

2.OOOE+01 2.OOOE+01 1.OOOE+01 

"**ELEMENT SHEAR AREA ALONG X** 

5.000000E+01 5.000000E+01 5.OOOOOOE+01 5.0 
9.416666E+01 

4.666666E+01 4.666666E+01 1.500000E+01 0.0 
0.OOOOOOE+00 

0.000000E+00 0.OOOOOOE+00 O.OOOOOOE+00 0.0 
0.OOOOOOE+00 

0.000000E+00 

**ELEMENT SHEAR AREA ALONG Y** 

0.000000E+00 0.OOOOOOE+00 0.000000E+00 0.0 
0.OOOOOOE+00 

0.000000E+00 0.000000E+00 0.OOOOOOE+00 1.6 
1.666667E+01 

1.666667E+01 1.666667E+01 3.333333E+01 3.31 
3.333333E+01

IXY-CG 4.8000927E+04

E+02 

E+01

5.650E+01 

1. OOOE+01

OOOOOE+01 

OOOOOE+00 

OOOOOE+00

20000E+00 

56667E+01 

33333E+01

2. 800E+01 

2. 000E+01

3.125000E+02 

0.000000E+00 

0.OOOOOOE+00 

0.000000E+00 

1.666667E+01 

3.333333E+01



1..666667E+01.  

"*ELEMENT TORSION 

1..233490E-03 
1..591.940E-03 

7. 889258E-04 
0. OOOOOOE+00 

0. 000000E+00 
o .OOOOOOE+00 

o0.000000E+00 

**ELEMENT TORSION 

0. 000000E+00 
o .OOOOOOE+00 

o .OOOOOOE+00 
5. 543379E-04 

2. 078767E-04 
2..52442 9E-03 

7. 6221.47E-04

COEFF ALONG X'* 

5. 059211E-04 

7. 889258E-04 

0. 000000E+00 

COEFF ALONG Y~ 

0. 000000E+00 

o .OOOOOOE+00 

2. 078767E-04

8 .452776E-04 

2. 535833E-04 

0. OOOOOOE+0O 

0. OOOOOOE+OO 

o .OOOOOOE+0O 

2.1282706E-03

2..572846E-03 

0. 000000E+00 

o . 00000E+00 

o . 00000E+00 

5. 543379E-04 

2.1282706E-03

3.1262007E-03 

0. OOOOOOE+O0 

0. OOOOOOE+OO 

o .OOOOOOE+OO 

7. 6221247E-04 

1..524429E-03

H
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ST-244 SECPROP3 VERS-00 LEVEL-00 OCT 1992 
Date of run: 03/07/2001 Time: 08:24:16.31 

Skull Valley CTB Member 1 - SECPROP3

Y1 
1. 025E+02 

1. 025E+02 

-I 025E+02 

- . 025E+02 

6. 750E+01 

3.250E+01 

-3.250E+01 
-6. 750E+01 

3.250E+01 

-3 .250E+01 

-3. 250E+01 
1. 025E+02 

6. 750E+01 

-1. 025E-02 

1. 025E+02 

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

6 . 750E+01 

-6. 750E+01 

3 .250E+01

X2 
8. 250E+01 

3 .600E+01 
8. 250E+01 

3 . 600E+01 

6 . OOOE+00 
6 . OOOE+00 
6 . OOOE+00 
6 . OOOE+00 
9. 600E+01 

9. 600E+01 

2.735E+02 
3. 600E+01 

6 . OOOE+00 
3.600E+01 

8. 600E+01 

8. 600E+01 
2. 735E+02 

2. 600E+01 

2. 600E+01 
2 .635E+02

Y2 

1. 025E+02 

1. 025E+02 
-1. 025E+02 

-1.025E+02 

6. 750E+01 

3.250E+01 
-3. 250E+01 

-6. 750E+01 

3.250E+01 
-3. 250E+01 

-3.250E+01 

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

-6. 750E+01 

3 .250E+01 
-3. 250E+01 
-7. 450E+01 

6.750E+01 
-6. 750E+01 

3.250E+01

TOTAL ELEMENT 20 HEIGHT OF WALLS 30.00 C. WEIGHT OF MAT

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

TOTAL AREA OR MASS 

X-CG 1.0507833E+02 

IX-CG 4.0892998E+06

1.2000000E+03 

Y-CG -7.7416667E-01 

IY-CG 1.3501133E+07 IXY-CG -1.5708123E+05

INCLINATION OF PRINCIPAL AXIS -1.6683564E-02 RADIANS 

PROPERTIES ABOUT PRINCIPAL AXES

IX-P 4.0866789E+06 IY-P 1.3503754E+07

***ADDITIONAL AREA PROPERTIES*** 

COORDINATES OF CENTER OF RIGIDITY

XC 1.1385628E+02 YC 7.6773048E-01

SHEAR AREAS

Xl 

8.600E+01 

3. 950E+01 
8 600E+01 

3. 950E+01 
1. 600E+01 
1. 600E+01 

1. 600E+01 
1. 600E+01 

8. 600E+01 

8. 600E+01 
2 645E+02 

3. 600E+01 
6 . OOOE+00 
3.600E+01 

8.600E+01 

8 . 600E+01 
2 . 735E+02 

3. 600E+01 

3. 600E+01 
2. 735E+02

T 

2 .OOOE+00 

2. OOOE+00 

2. OOOE+00 

2 .OOOE+00 

2 .OOOE+00 

2. OOOE+00 

2 .000E+00 

2 OOOE+00 

2 OOOE+00 
2 OOOE+00 
2 OOOE+00 
2 OOOE+00 
2 OOOE+00 

2 000E+00 

2 OOOE+00 
2. OOOE+00 

2 .OOOE+00 

2. OOOE+00 

2 .OOOE+00 

2 .000E+00

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 
2. 795E-01

.15



AX 1.8833333E+02 AY 8.1166663E+02 

SHEAR AREAS ABOUT PRINCIPAL AXES 

AXP 2.0184798E+02 AYP 8.1469560E+02 

TORSIONAL CONSTANT IS BASED UPON BENDING AND SHEAR 
STIFFNESSES OF INDIVIDUAL ELEMENTS

TORSIONAL CONSTANT 9.3540726E+06 

****** MASS ****** 

TOTAL AREA OR MASS 1.6770186E+02 

X-CG 1.0507833E+02 Y-CG -7.7416667E-01 

IX-CG 5.7148598E+05 IY-CG 1.8868043E+06 

PROPERTIES ABOUT PRINCIPAL AXES 

IX-P 5.7111971E+05 IY-P 1.8871706E+06 

***LENGTHS OF FLEMENTS*** 

3.500E+00 3.500E+00 3.500E+00 3.500E+00 
1.OOOE+01 

1.OOOE+01 1.OOOE+01 9.OOOE+00 3.500E+01 
7.OOOE+01 

1.420E+02 1.OOOE+01 1.OOOE+01 1.OOOE+01

IXY-CG -2.1952345E+04

1.OOOE+01 1.OOOE+01 1.OO0E+01 

1.350E+02 3.500E+01 7.OOOE+01

"**ELEMENT SHEAR AREA ALONG X**

5.833333E+00 
1.666667E+01 

1.666667E+01 
o.OOOOOOE+00 

0.OOOOOOE+00 
1.666667E+01 

1.666667E+01 

**ELEMENT SHEAR 

0.OOOOOOE+00 
o.OOOOOOE+00 

0.000000E+00 
5.833333E+01

5.833333E+00 

1.666667E+01 

o.OOOOOE+00 

1.666667E+01 

AREA ALONG Y** 

o.OOOOOOE+00 

0.000000E+00

5.833333E+00 

1.666667E+01 

o.OOOOOOE+00 

o.OOOOOOE+00 

0.000000E+00

5.833333E+00 

1.666667E+01 

0.000000E+00 

0.000000E+00

1.666667E+01 

1.500000E+01 

0.OOOOOOE+00 

0.OOOOOOE+00

O.OOOOOOE+00 O.OOOOOOE+00



2. 250000E+02 
o . 00000E+00 

o .OOOOOOE+.00 

**ELEMENT TORSION 

6.34416 9E-05 

5. 653913E-05 

5. 927495E-05 

0. 000000E+00 

o . 00000E+00 
1. 18900GE-04 

1. 216364E-04 

**ELEMENT TORSION 

0. 000000E+00 

o0.000000E+00 

0. 000000E+00 

4. 855229E-04 

2.594 342E-03 
o . 00000E-4-O 

o . 00000E+00

5.833333E+01. 1.166667E+02 

o . 00000E+00 

COEFF ALONG X** 

6.344169E-05 6.439923E-05 

1.216364E-04 5.653913E-05 

0.000000E+00 0.000000E+00 

5.653 913E-05 

COEFF ALONG Y** 

0.000000E+00 0.000000E+00 

0.OOOOOOE+00 0.000000E+00 

4.855229E-04 3.474315E-04 

0. 000000E+00

1. 166667E+02 

6 .439923E-05 

5.9274 9SE-05 

0. 000000E+00 

0. 000000E+00 

0. 000000E+00 

3 .474315E-04

2. 366667E+02 

1. 189006E-04 

5. 334745E-05 

0. 000000E+00 

0. 000000E+00 

0. OOOOOOE+00 

4. 039133E-03

/3 - /I



ST-248 RIG3, VERS-01 LEVZL-00 77.116 13.52.36

D 

C,' 

0 
Lil



INPUT ECHO 
1 2 3 4 5 6 7 8 

12345678901234567890123456789012345678901234567890123456789012345678901234567890 
SKULL VALLEY STIFFNESS MATRIX FOR MEMBER 1 1 
139.75 0.00 95.0 100. 2 
131.46 -2.02 130. 3 
1888. 762. 812. 10200000. 4090000. 9860000. 519000. 222000. 4 
113.86 8.11 5 
119.08 1.75 6 
0.0 7 

LA 

'1 

N



SKULL VALLEY STIFFNESS MATRIX FOR MEMBER 1

0.188800D+04 0.762000D+03 0.812000D+03 0.102000D+08 0.409000D+07 0.986000D+07 0.519000D+06 0.222000D+06 
0.113860D+03 0.811000D+01 
0.119080D+03 0.175000D+01 
0.139750D+03 0.0 0.950000D+02 
0.131460D+03-0.202000D+01 0.130000D+03 
0.100000D+03 
0.0 

THE LOCAL STIFFNESS MATRIX OF THE EQUIVALENT MEMBER

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

0.188449D+05 

-0.773006D+05 

0.595138D+07 

-0.107231D+09 

0.657436D+08 

0.119347D+07

0.310274D+08 

0.880930D+08 

-0.107231D+09 

0.785859D+11 

-0.145706D+10 

0.483252D+10

-0.207510D+09 

-0.322208D+08 

0.657436D+08 

-0.145706D+10 

0.784314D+1I 

-0.249042D+ll

0.373418D+09 

0.389131D+07 

0.119347D+07 

0.483252D+10 

-0.249042D+11 

0.170304D+12

LA 

C

t 

19 
uN

'V



STONE a WEBSTER ENGINEERING CORPORATION 

CALCULATION SHEET 
A r010 65 

CALCULATION IDENTIFICATION NUMBER I 
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STONE . WEBSTER ENGINEERING CORPORATION 

CALCULATION SHEET

CALCULATION IDENT!FICATION NUMBER

J.C. OR W.O. NOý 

O 5 qj,. o-L

DIVISION & GROUP CALCULATION NO. OPTIONAL TASK CODE 
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STONE &, WEBSTER ENGINEERING CORPORATION 

CALCULATION SHEET
A 5010 65

CALCULATION IDENTIFICATION NUMBER 

DIVISION & GROUP CALCULATION NO. !OPTIONAL TASK COD
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ST-249 R104, VERS-01 LZVZL-00 77.116 14.20.02
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INPUT ECHO 
1 2 3 4 5 6 7 8 123456789O1234567890123456789012345678901234567890123456789012345678901234567890 

STIFFNESS KATRIX FOR MEMBER 2 1 
131.46 -2.02 130. 2 
143.18 -3.14 170. 3 1330. 1070. 470. 3640000. 261000. 9240000. 519000. 222000. 4 
131.74 0.0 

5 139.75 0.0 6 
0.0 

7 

L~l 

LAN 

0



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 

0.944947D+05 

-0.932156D+07 

0.475361D+08 

-0.283346D+08

0.308498D+07 

0.677557D+07 

-0.321045D+06 

-0.166397D+08 

0.262831D+07 

-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 

0.139943D+08 

0.190601D+01 

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+II 

0.121420D+12

0 

0 

'A

r



STONE & WEBSTER ENGINEERING CORPORATION 

CALCULATION SHEET 
KE1' 65 
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J 0. OR W.O. NO. DIVISION & GROUP CALCULATION NO. OPTIONAL TASK CODE PAGE"
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ST-249 RIG4, VERS-01 LEVEL-00 77.116 14.20.02
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INPUT ECHO 
1 2 3 4 5 6 7 8 

12345678901234567890123456789012345678901234567890123456789012345678901234567890 
STIFFNESS MATRIX FOR MEMBER 3 1 
143.18 -3.14 170. 2 
139.75 0.00 190. 3 
1330. 1070. 260. 3640000. 261000. 9240000. 519000. 222000. 4 
139.75 0.0 5 
139.75 0.0 6 
0.0 7 

I

(A 

U'



STIFFNESS MATRIX FOR MEMBER 3

0.133000D+04 0.107000D+04 0.260000D+03 0.364000D+07 0.261000D÷06 0.924000D÷07 0.519000D÷06 0.222000D÷06 
0.139750D+03 0.0 
0.139750D÷03 0.0 
0.143180D+03-0.314000D+01 0.170000D+03 
0.139750D+03 0.0 0.190000D+03 
0.0 

THE LOCAL STIFFNESS MATRIX OF THE EQUIVALENT MEMBER

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

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

0.175480D+08 

-0.754719D+08 

0.448840D+08 

-0.263833D+11 

0.113471D+12 

0.134315D+12

0 

LA 

Lp)



STONE & WEBSTER ENGINEERING

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 X-30 X-20 Y-30 Y-20 Z-30 Z-20 
0.0294 0.7868 0.7867 0.9963 0.9963 0.7693 0.7694 
0.0323 0.8099 0.8102 1.0002 1.0022 0.7798 0.7813 
0.0357 0.8695 0.8693 1.0489 1.0589 0.8413 0.8416 
0.0400 0.9308 0.9308 1.1927 1.1978 0.9047 0.9152 
0.0455 1.0219 1.0222 1.3559 1.3546 0.9832 0.9844 
0.0500 1.0801 1.0800 1.4401 1.4401 1.0302 1.0302 
0.0556 1.1210 1.1212 1.5065 1.5070 1.0666 1.0687 
0.0588 1.1881 1.1883 1.5170 1.5171 1.1294 1.1291 
0.0625 1.2105 1.2105 1.5596 1.5596 1.2124 1.2124 
0.0667 1.2382 1 2385 1.6182 1.6182 1.2999 1.2998 
0.0690 1.2245 1.2243 1.5925 1.5929 1.2776 1.2772 
0.0714 1.2691 1.2680 1.7030 1.6989 1.2762 1.2761 
0.0741 1.3404 1.3407 1.7886 1.7880 1.2743 1.2741 
0.0769 1.3893 1.3891 1.6991 1.6990 1.3132 1.3128 
0.0800 1.3661 1.3661 1.8698 1.8698 1.3631 1.3631 
0.0833 1.3328 1.3329 1.8125 1.8136 1.4245 1.4236 
0.0870 1.4830 1.4860 1.7709 1.7720 1.4481 1.4487 
0.0909 1.5693 1.5693 1.8407 1.8405 1.4492 1.4489 
0.0952 1.5737 1.5730 1.9695 1.9683 1.5847 1.5843 
0.1000 1.6065 1.6064 2.0001 2.0001 1.5845 1.5845 
0.1050 1.7273 1.7171 1.7436 1.7288 1.6962 1.6912 
0.1110 1.7998 1.7993 1.9413 1.9430 1.7439 1.7403 
0.1180 1.6992 1.7007 1.7284 1.7028 1.7185 1.7006 
0.1250 1.8682 1.8682 1.7955 1.7954 1.8473 1.8472 
0.1290 1.8817 1.8818 1.7664 1.7666 1.8304 1.8313 
0.1330 1.9008 1.8982 1.7938 1.7881 1.7716 1.7502 
0.1380 1.9507 1.9513 1.8559 1.8556 1.8099 1.8089 
0.1430 1.8875 1.8847 1.7319 1.7247 1.8904 1.8950 
0.1480 1.9549 1.9543 1.5736 1.5734 2.0152 2.0155 
0.1540 1.8994 1.9030 1.5643 1.5680 1.9722 1.9740 
0.1600 2.0562 2.0562 1.7947 1.7947 2.0439 2.0438 
0.1670 2.1056 2.1038 1.6199 1.6032 2.0864 2.0824 
0.1740 1.9970 1.9950 1.7125 1.7115 2.0622 2.0644 
0.1820 1.9581 1.9605 1.6032 1.6000 2.1106 2.1092 
0.1900 2.1339 2.1244 1.5118 1.5187 2.0593 2.0591

I
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0.2000 
0.2080 
0.2170 
0.2270 
0.2380 
0.2500 
0.2630 
0.2780 
0.2900 
0.3030 
0.3170 
0.3330 
0.3450 
0.3570 
0.3700 
0.3850 
0.4000 
0.4170 
0.4350 
0.4550 
0.4760 
0.5000 
0.5260 
0.5660 
0.5880 
0.6250 
0.6670 
0.7140 
0.7690 
0.8330 
0.9090 
1.0000 
1.1110 
1.2500 
1.4290 
1.6670 
2.0000 
2.5000 
3.3330 
5.0000

2.1885 2.1884 
2.0774 2.0831 
2.0982 2.0978 
2.0881 2.0893 
1.9540 1.9559 
1.9103 1.9102 
1.9085 1.9092 
1.8595 1.8585 
1.8132 1.8117 
1.7713 1.7713 
1.7434 1.7454 
1.6716 1.6726 
1.6425 1.6419 
1.6148 1.6151 
1.5671 1.5690 
1.4797 1.4761 
1.3377 1.3376 
1.3655 1.3649 
1.3172 1.3167 
1.2969 1.2960 
1.2419 1.2422 
1.1760 1.1759 
1.1630 1.1629 
1.1260 1.1250 
1.0321 1.0331 
0.9293 0.9291 
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0.7748 0.7748 
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0.4472 0.4471 
0.3794 0.3788 
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0.2089 0.2088 
0.1423 0.1422 
0.0917 0.0917 
0.0535 0.0535

1.4795 1.4794 
1.5549 1.5559 
1.3899 1.4000 
1.3899 1.3905 
1.3167 1.3171 
1.2611 1.2611 
1.1598 1.1608 
1.1110 1.1132 
1.1363 1.1358 
1.0490 1.0493 
0.9634 0.9637 
0.9390 0.9394 
0.8834 0.8818 
0.7530 0.7531 
0.8026 0.8011 
0.8032 0.8023 
0.7662 0.7661 
0.6619 0.6593 
0.6440 0.6439 
0.6089 0.6078 
0.5997 0.5997 
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0.4600 0.4603 
0.4269 0.4269 
0.3903 0.3899 
0.3900 0.3900 
0.3095 0.3091 
0.3362 0.3362 
0.2806 0.2807 
0.2651 0.2650 
0.2384 0.2384 
0.2041 0.2040 
0.1862 0.1859 
0.1439 0.1442 
0.1274 0.1274 
0.0985 0.0984 
0.0714 0.0714 
0.0451 0.0450

NOTE: X-30, Y-30, and Z-30 are the values from Table I 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

REVISION PAGE 

21 E-2

2.1413 
2.1528 
2.1120 
2.0137 
2.0442 
1.8328 
1.9148 
1.8686 
1.8736 
1.8050 
1.6473 
1.6106 
1.6184 
1.5977 
1.5348 
1.4377 
1.2975 
1.3238 
1.2949 
1.1725 
1.1466 
1.0783 
1.0515 
0.8856 
0.9198 
0.8890 
0.7393 
0.7858 
0.7524 
0.6480 
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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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Table 3.2.2

125-TON HI-TRAC TRAW�u CA�k¶ W�W�LXT r�A1A - -' *V�5�JAA5 I.Jj*1A2�

WEIGHT (lb)t 
ITEM Budn 

.. _ComPOnent Assembly otig 

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 

Transfer Lid 21,679 22,000 
Top Lid 2,730 2,750 

MPC-24 

Without SNF 39,667 
Fully loaded with SNF 79,9S7 80,000 

125-Ton HI-TRAC with Pool Lid with loaded 222,975 223,500 
MPC-24 

125-Ton HI-TRAC with Transfer Lid w/ loaded 232,623 233,000 
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 
MPC-68 239,877 243,000

See Avcc., c for Pvi wetýhts.

t All caicuimed weight* am rounded up to the mne pound 

tt Bounding weights or calculated weights may be used for mlytca] calculations, as appropre, to nms 
consema-ism in the rnsuf.  

ULF CnD &A TIC SHADED TEXT CONTAFNS HOLTEC PROPRIETARY IN-FORMATION

Report HI-95 1312 Rev. 6
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Table 3.2.1

HI-STORM 100 OVERPACK WEIGHT DATA

Overpack 

Overpack top lid 

MC-24 

Without SNF 

Fully loaded with SNF 

"(' 7 r k with fully loaded MPC-24

MPC-68

Without SNF
Fully loaded with SNF

WEIGHT (lb)Y 

Component Assembly 
(lb.) (lb.) Wudhtn

21,638

C-v O-pack with fuMly loaded MPC-68 
Overpack with minimum weight MPC 
without SNF

268,334

39,667 
79,987

348,321 

39,641 
87,241 

355,575 

307,975

Ob.) 
270,000

23,000

360,000 

90,000 

360,000 

303,000 
(Lower 
Bound_)

5ee A 4Iadik C 4ok .i; V1 a ie-3iAs

t Ali caklcutd wei*M am rwmlnd up to tie neast, poud tt Bmad weights or W"alulated wtighO may be used for amnlytica clculatices s eOuaevatism in the rasus. Mrwat, to 

SHADED TEXT CONTArNS HOLTEC PROPRieTARY INFORMATION 
HI-STORM TSAR r 

Report HI-951312 Rev. 6 
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Table 3.2.3

CENTERS OF GRAVITY OFM-qTL.nRM innf rnmv Ah .- ***~Si~5IJJ~%£A.I.

Height of CG 
Above Dxtum, 

Component inches 

19-STORM 100 .116.9 
JZ5-Ton W-IRA-C with Pool Lid anyty 90.51 
-125-Ton M-TRAC mft Thm-fer Lid ernttv 88.19

109.9 

10ý9.9 

118,39

93.99 

-91,95 
91-66 

92-34 

95,S7 

95.73 

,90.31 

90.54: 

1.24 ).9.9

iMPC-24 Emnk (See Note 2.)

MPC-68 Enuwty (See Note 2.) 
MPCW-24 with Fuel in Ovenmack 
bMC-68 with-Fuel in Qvengak 
12-jo W-A CW/Po Lidand -M~4 w1fc 
I ZL ~-HIT w-/PolLd and hV-8wlfuci 
125-To H-T C wffT r Lid an -24 w/fuel 

12!-Ton HI-ThAC &f~nnIfe id an PQ8W

I 0Q-Ton H17-TRAC waftansfer tLid Fn~
J~-Ton I-TRAC w/-Pool ~id and hIM(A4 wlfucl 

100-Ton HI-TRAC w/Pool Lid and MP-68-W/fuel 
IQQIon IIIRAC w/Trasfer Lid and Me-24 w/fuel

Note: 

1. The datwn 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 tem pool 
lid or transfer lid.

2. Thie datum used for calculations involving only the MpC is the bottor of the MPC baseplate.  

SHADED TEXT CON-TA-INS H-OLTEC pROp- --RIETMY INFR-M-A ioN- -
HI-STORM TSAR pEARv6 Report HI-951312 

Rv 
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Table 3.2.1 

HI-STAR 100 WEIGHT DATA!

CALCULATED WEIGHT (lb) 

bmu Coapomnt _ _ _ _ _ 

Overpk 153,710 

9 Overpok clog=u Plate 7,954 

MPC-24 

* Fuel basket 17,045 
S "Without SNF 39,667 

* Fully loaded with SNF 79,967 

C• L OM with loaded MPC-24 233,697 

)I- MPC-68 

• Fuel base 15,263 
0 without S 39,641 
0 Fully loaded with SNF 87,241 

Overeekwit fuly lade MF-68240.951 

ova w with mifaimum weight MMC WiAMt 19,000 A 

SNF (Value liled is lowe bound to ac ' 

ainimum weight of 193351 lb.) ,, 

'e e A*4-ac-i ck Ic fn~1~o

All calculated weights am rouaded to the neamt pound.

HI-STAR TSAR 
REPORT HI-941184

Rev. 8 
August 1998

3.2-2
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Table 3.2.2 

CENTERS OF GRAVITY OF RI-STAR 100 CONFIGURATIONS

MPC-68 with fuel in overpack 101.8 

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 beseplate (se Figure 32.1).

HI-STAR TSAR 
REPORT MI-941184

Rev. 8 
August 1998

3.2-3

Component Height of CG Above Datumt, inaes 

Overpack empty 99.7 

MPC-24 empty 108.9

109.9MPC-68 empty

101.8MPC-24 with fuel in overpack

ý9ý ýe C.,

p.dA-
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Cask

6 ° . .JO 

d44ackvio+ Aon A-8 
Revision C

TABLE 3.2-1 
TranStorTM SYSTEM WEIGHTS AND CENTERS OF GRAVITY

-ee ,4H-oA. C

3-2

ITEM DESCRUITON WEIHTLam CENTER OF GRAVrrY 
__aces above bottomj 

PWR BWRI PWR BWR 

- Storage Cask Lid 1,235 1,235 NIA N/A 

* Basket Struczral Lid 2,730 2,730 N/A NIA 

- Basket Shield Lid 7,350 7,350 N/A N/A 

- Tranfer Cask Lid 400 400 N/A N/A 

9 Basket 29,215 31,250 88.3 89.0 
(Empty, w/o Lids) 

0 Basket 87,840 94,075 93.5 96.9 
(Loaded w/Wter 
and Shield Lid) 

- Basket 77,760 84,020 97.5 100.8 
-(Loaded, dry, 'wfLids) _____ _ _ _____ 

a Storage Cask 222,200 222,200 109.4 109.4 (EMpy, w/o. Lid) 
- Storage Cask & Basket 252,790 2S4,825 110.5 110.6 
L(fgy, w/o Lids) ....  

* Storage Cask & Basket 297,200 307,600 113.9 113.9 
(Loaded, w/Lids) 'I.M;.% 

- Transfer Cask 126,230 126,230 90.6 90.6 
my w/o, Lid).  

9 Transfer Cask vwith Basket 156,100 158.100 92.8 92.8 
MEawiy, w/o Shield Lid) 

- Transfer Cask with Basket 212.400 222,000 97.9 98.1 
(Loaded, w/ wawe andLW) 

STrmsr Cask with Basket 200,430 210,850 99.0 99.2 
(Loaded, dry, w/ Lids) t. .ý. I I

ffýor ýýY)Qý wel'skis
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PRIVATE FUEL STORAGE FACILITY 
SAFETY ANALYSIS REPORT

SAR CHAPTER 3 
REVISION 17

6oc-- IC.i4 OS~936o2Z-Sc-Io 

TABLE 3.6-1 ,1fcevt CC c
(Sheet 1 of 5) 

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 Sosf Tblo 3.1 3 (Sheotl ,f 2) 02IQ 

Fuel Characteristics See Appendix B of HI-STORM C. of C. Reference 34 
, T..ble 3.1 3 (She.tOf092) T•SW t4AR 

STORAGE SYSTEM CHARACTERISTICS 

Canister Capacity HI-STORM HI-STORM SAR, Section 1.1 
24 PWR assemblies/canister 
68 BWR assemblies/canister 

an$4SW _mA,, S.ARI 99"op 4. 1 T04t-, M...P., 
21= IPWR/ 3ss',,-m!v~lia•r'cin;i,tor.  

61 B W--3-- L isr.......e

Weignhs 

(maximum)
HI-STORM 
Storage Cask 
Loaded Canister 
Transfer Cask 
Shipping Cask

- 268,334 lbs.  
- 87,241 lbs.  
- 152,636 lbs.  
- 153,080 lbs.

-2 ...k.

HI-STORM SAR, Table 3.2.1 
it 

HI-STORM SAR, Table 3.2.2 
Shipping SAR, Table 2.2.1 

Trinjto, i TCAR a 3 1

'I

SARCH3.doc

I 
I



PRIVATE FUEL STORAGE FACILITY 
SAFETY ANALYSIS REPORT

SAR CHAPTER 4 
REVISION 7

Cak. No. 0539O5 ,.OZ- Sc-ID 

TABLE 4.2-1 A*4r,,icrveir c,, ro-s c-2

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 lb (MPC-24) 
87,241 lb (MPC-68) 

Internal Atmosphere Helium

SARCH4.doc



PRIVATE FUEL STORAGE FACILITY 
SAFETY ANALYSIS REPORT

SAR CHAPTER 4 
REVISION 12

qc-. N P. oS 9fo2_- Sc-iO 

TABLE 4.2-2 At4ackriviet C ,pL3e C-3 

PHYSICAL CHARACTERISTICS OF THE 
HI-STORM STORAGE CASK 

PARAMETER VALUE 

Height 2,4.239.25 inches 
Outside Diameter 132.5 inches 

Capacity 1 loaded canister 

Max. Radiation Dose Rate' 
1 meter from surface: 

Side 17 mrem/hr 
Top 2 mrem/hr 

On contact with surface: 
Side 35 mrem/hr 
Top 5 mrem/hr 
Top vents 9 mrem/hr 
Bottom vents 15 mrem/hr 

Material of Construction Concrete (core and lid) 

Steel (liner and shell) 
Weight, maximum 268,334 lb (empty) 

348,321 lb (with loaded MPC-24) 
355,575 lb (with loaded MPC-68) 

Service Life >100 years

1 Dose rate is based on HI-STORM design basis zircaloy clad fuel for normal 
conditions.

SARCH4.doc
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PRIVATE FUEL STORAGE FACILITY 
SAFETY ANALYSIS REPORT

TABLE 4.7-1

SAR CHAPTER 4 
REVISION 12

ca1i. No. os;'3%.o2 -SC-1o 

A++arVwmev1 C,PO-Se c-41~c-4-

PHYSICAL CHARACTERISTICS OF THE 
HI-TRAC TRANSFER CASK

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

SARCH4.doc

PARAMETER VALUE 

Inside Diameter 68.75 inches 

Outside Diameter 94.625 inches 

Height 2"201.50 inches 

Materials of Construction Steel (inner and outer shell) 

Lead (gamma shield) 
Water (neutron absorber) 

Weight (empty) 152,636 lb 

Maximum Working Dose Rate1 (1 meter 
from surface) 

Side 42 mrem/hr

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

Fax Cover Sheet 
DATE; Friday, March 30,2001 
TO: Ozzie Bil n 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: k. Shurnilla 

Number of pages including cover sheet: (1) 

messae: ConfAming our telcon our part 2100-200 can be modified to suit the loads given in your fax. We would need to increase the weld sizes at the Paddle and the Pipe and the paddle material would need to be changed. One of the welds currently has a capacity of 293.110 lb. faulted and the other is 364.293 lb.. The paddle has a faulted limit of 344,925 lb. using A-36 Material we would have to substitute a stronger material as there is little room to increase the size. The rear bracket Part 2003-200 has a faulted capacity of 376.000 at 90 degrees, the supports in this design are at 45 degrees whicht would allow some increase in load. We would be interested in providing you a quote for the 18 type I and 6 type 11 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.  

Wiliam B. Ounleavy 
Engineering Supervisor
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