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OBJECTIVE: 

The purpose of this calculation is to determine the safety factor against sliding and overturning of 

the Canister Transfer Building during a seismic event.  

CALCULATION METHOD & ASSUMPTIONS: 

By reviewing the structure it is obvious that the Z direction acceleration is of the most concern. To 

determine the loading magnitudes, the lower bound soil case, which has the highest Z acceleration 

is used to accelerate the building masses. The calculated overturning moments and sliding forces 

are then compared to the resisting forces in order to determine the factors of safety.  

SOURCES OF DATA AND EQUATIONS: 

References provided within the calculation body.  

CONCLUSION: 

The Canister Transfer Building the following minimum Safety Factors: 
1. against sliding = 1.14 
2. against overturning = 1.47 

These are greater than the minimum values of 1.1 given in Ref 4.  

References: 

1. Calculation 05996.02-SC-04, "Development of Soil Impedence Functions for Canister 
Transfer Bldg."R/0 

2. Storage Facility Design Criteria, Revision 2, Section 4.0 "Geotechnical Design Criteria" 

3. Calculation 05996.02-SC-05, "Seismic Analysis of Canister Transfer Bldg"

4. Storage Facility Design Criteria, Revision 2, June 20, 1997
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Analysis

EL. 190'
7

EL. 170'

EL. 130'

EL. 95'

Canister Transfer Building Stick Model
[from Ref 3]

CHECK OVERALL STABILITY OF CANISTER TRANSFER BUILDING 

Determine the overturning moments for the Canister Transfer building by accelerating the 
mass points on the stick model by the appropriate accelerations. Reference 3 provides the 
values for mass, the computed accelerations and the locations of the lumped masses.  

To determine the sliding forces, the same reference is used for the masses and 
accelerations.  

The overturning in the Z direction is judged to be one the worst cases when combined 
with the Lower bound soil case which has the highest Z acceleration. Therefore the 
parameters of the Lower bound soil case as indicated on the following table , will be used as 
one of the verification cases.
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LOWER BOUND ACCETERATIONS 

; sik m ode lI 
Re 3EE l

Joint EL. mass Z a. a, a, 

1 95. 1257 0 .791 .491 .754 

2 130. 480 1.09 .795 .510 .797 

3 170. 153.7 3.15 .808 .534 .869 
4 190. 166.9 0 .809 .537 .936 

5 191. 52.9 0 .809 .911 .936 
6 170. 142.2 -3.15 .808 .534 1.036 

Vertical force due to D.W.  
= 32.2[1257+480+153.7+166.9+5209+142.2]=72537 kips 

Vertical force due to uplift 
= 32.2[1257(.491)+480(.510)+153.7(.534)+166.9(.537)-52.9(.91;) 7 i42.2-.534)] 
=37282 kips 

Overturning due to D.L. (about B-B or F-F) 
=32.2[1257(72.5)+480(72.5-1.09)+(153.7+142.2)(72.5+3.15)+(166.9+52.9)(.72.5)] 
=5272094 ft-kips 

Shear (E-W) 
32.2[1257(.754)+480(.797)+153.7(.869)+166.9(.936)+52.9(.936)+142.2(1.036)] 
=58506 kips 

Shear (N-S) 
32.2[1257(.791 )+480(.795)+153.7(.808)+166.9(.809)+52.9(.809)+ 142.2(.808)] 
=57728 kips 

Overturning due to uplift (about B-B or F-F) 
32.2[1257(72.5)(.491 )+480(72.5-1.09)(.510)+(153.7+142.2)(72.5+3.15)(.534)+(166.9) 
(72.5)(.537)+(52.9)(72.5)(.911)] 
=2710354 ft-kips 

Overturning due to Z acceleration (about B-B or F-F) 
32.2[1257(.754)(5 ')+480(.797)(35')+(1 53.7)(.869)(75')+(1 66.9)(.936)(95 ')+(52.9)(.936)(95')+ 
(142.2)(1.036)(75')] 
=18914 10 ft-kips
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CHECK SLIDING 

Conservatively assume X & Z occur simultaneously 

V = -ý58506 + 577282 = 82192 kip 

From the Geotechnical Design Criteria, (Ref 4 section 4) a cohesion of 2.2 ksf should be used to 
resist sliding.  

Area of mat = 43640 ft2  (Ref 1) 
Sliding resistance = 43640(2.2) = 96008 kips 

96008 
Factor of Safety(F.S.) = = 1.17 OK 

82000 

CHECK OVERTURNING ABOUT N-S AXIS

Overturning due to Z acceleration 
Overturning due to uplift

= 1891410 ft-k 
= 2710000 ft-k

SRSS = V18914102 + 27100002 = 3300000 ft - kip 

Resisting moment = 5272000 ft-k 

5272000 
Factor of Safety(F.S.) = = 1.6 OK 

3300000 

Since the upper bound soil case has the highest vertical accelerations, overturning and sliding for 
this case will also be checked 

UPPER BOUND ACCETERATIONS [Ref 3]

Joint EL. mass Z ay___ 
1 95. 1257 0 .5495 .744 
2 130. 480 1.09 .567 .763 
3 170. 153.7 3.15 .5875 .806 
4 190. 166.9 0 .594 .862 
5 191. 52.9 0 1.368 .862 
6 170. 142.2 -3.15 .5875 1.2903
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Shear (E-W) 
32.2[1257(.744)+480(.763)+ 153.7(.8064)+ 166.9(.8617)+52.9(.8617)+1 42.2(1.2903)] 
=57904 kips 

Shear (N-S) 
32.2[1257(.824)+480(.84)+153.7(.872)+166.9(.8771 )+52.9(.8771 )+142.2(.872)] 
=60851 kips 

Conservatively assuming X & Z occur simultaneously 

V = x57904 2 + 60851 2 =83999 kip 

Sliding resistance = 43640(2.2) = 96008 kips 

96008 
Factor of Safety(F.S.) = 8 = 1.14 OK GOVERNS 83999 

Overturning due to uplift (about B-B or F-F) 
32.2[1257(72.5)(.5495)+480(72.5-1.09)(.567)+( 153.7+142.2)(72.5+3.15)(.5875)+(166.9) 
(72.5)(.594)+(52.9)(72.5)(1.368)] 
=3062000 ft-kips 

Overturning due to Z acceleration (about B-B or F-F) 
32.2[1 257(.744)(5 ')+480(.763)(35')+( 153.7)(.806)(75 ')+(l 66.9)(.862)(95 ')+(52.9)(.862)(95 ')+ 

(142.2)(1.2903)(75')] 
=1885000 ft-kips 

SRSS = = 3062002 +18850002 = 3596000 ft - kip 

5272000 F.S. = = 1.47 OK GOVERNS 
3596000
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200/25 TON BRIDGE CRANE 
This attachment includes the following design drawings and documents for the Private Fuel 
Storage Facility 200/25 ton Overhead Bridge Crane: 

APPENDIX B SUPPLEMENT TO GENERIC TOPICAL LICENSING REPORT EDR-I, REV.  
0, FACILITY SPECIFIC CRANE DATA, 200 TON BRIDGE CRANE 

APPENDIX C SUPPLEMENT TO GENERIC TOPICAL LICENSING REPORT EDR-1, REV.  
I, SUMMARY OF REGULATORY POSITIONS, 200 TON BRIDGE CRANE 

SEISMIC QUALIFICATION ANALYSIS, DECEMBER 1998 (200 TON OVERHEAD 
BRIDGE CRANE) 

TECHNICAL DESCRIPTION OF HOIST AND TRAVERSE MOTION ELECTRICAL 
CONTROLS SYSTEM (150 & 200 TON CRANES), EDERER DOCUMENT 
EA-37547, REV. B 

TECHNICAL DESCRIPTION OF RADIO CONTROLS SYSTEMS (150 & 200 TON 
CRANES) EDERER DOCUMENT EA-37548, REV. A 

EDERER DRAWING B-36951, REV. A, REEVING DIAGRAM SIXTEEN PARTS (MAIN 
HOIST) 

EDERER DRAWING B-36952, REV. A, REEVING DIAGRAM EIGHT PARTS (AUX HOIST) 

EDERER DRAWING B-37061, REV. A, MAIN HOIST BLOCK & HOOK DIM (200 TON 
CRANE) 

EDERER DRAWING B-37062, REV. -, AUX HOIST BLOCK & HOOK (200 &150 TON 
CRANES) 

EDERER DRAWING C-36975, REV. A, SISTER HOOK 200 TON (200 & 150 TON CRANES) 

EDERER DRAWING PA-2189, REV. C, CLEARANCE DWG. 200/25 TON BRIDGE CRANE 

EDERER DRAWING D-36976, REV. A, BRIDGE ARRANGEMENT 200/25 TON CAPACITY 

EDERER DRAWING B-36977, REV. A, TROLLEY ARRANGEMENT 200/25 TON 
CAPACITY


