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OBJECTIVE: 

The purpose of this calculation is to evaluate the stiffness or target hardness of the spent fuel 
storage pads to ensure that these values are within the design limits specified in the Holtec HI
Storm Storage Cask SAR and the Sierra Nuclear Corporation (SNC) TranStor Storage Cask SAR.  
A pad stiffness or target hardness value below the specified value is required to ensure that the 
maximum deceleration experienced by the cask and the fuel canister due to a horizontal cask drop 
or tip over accident is below the specified design basis values.  

References: 

1. Topical Safety Analysis Report for the HIGH-STORM 100 Cask System, Holtec Report 
HI-951312, Rev 1, HOLTEC International.  

2. EPRI Report: Structural Design of Concrete Storage Pads For Spent Fuel Casks, EPRI 
NP-7551, Final Report August 1991.  

3. Storage Facility Design Criteria - Private Fuel Storage Facility, J.O. No. 05996.01, 
Revision 1, December 31, 1997.  

4. SWEC Interoffice Memorandum: Geotech Design Criteria - Pads, From: NT Georges To: 
"SM Macie, March 28, 1997.  

5. Safety Analysis Report for the TranStor Storage Cask System, SNC-96-72SAR, 
Revision B, Sierra Nuclear Corporation, March 1997.  

6. TranStor Concrete Cask Hypothetical Tipover Analyses, SNC No. TSLOI-10.06.70, Sierra 
Nuclear Corporation, 3/6/97.  

7. Notes On ACI 318-95, Portland Cement Association, 1996.  

8. Code Requirements for Nuclear Safety Related Concrete Structures (ACI 349-90), 
ANSI/ACI 349-90, American Concrete Institute, 1990.  

CALCULATION METHOD & ASSUMPTIONS: 

Pad stiffness/target hardness values for the pads will be calculated using the methods used in the 
respective cask SAR'S.  

HOLTEC specifies an upper bound pad stiffness value of 30.65 x 10\6 k/in which shall not be 
exceeded in order to keep canister/cask forces below the cask design basis limit of 45g [Ref. 1, 
pg. 3.A-14]. The stiffness of the site-specific pad/soil combination will be calculated and 
compared to the specified upper bound value.
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SNC assumes specific pad/soil parameters and develops a Target hardness number in accordance 
with EPRI NP-7551 [Refs. 2 & 6] to develop the forces on the cask and canister. The target 
hardness value for the site-specific pad/soil combination will be calculated and new design 
accelerations calculated. These new design accelerations will then be compared to the design 
basis accelerations for the canister and cask. The design basis acceleration for the canister is 44 g 
[Ref. 6, pg. 7].  

Site Specific values for calculating the pad/soil stiffness or target hardness values are: 

PFSF Concrete Pad Design Values [Ref. 3]: 
f c = 4,000 psi 
Poisson's Ratio =.15 (assumed) 
Pad thickness = 3 ft 

PFSF Soil Design Values (in-situ) [Ref. 4, pg. 4-9]: 
Poissons Ratio = 0.433 
Shear Modulus = 688 ksf = 4,778 psi 
Elastic Modulus = 1,915 ksf= 13,299 psi 

Cask Data: 
HIQRM TranStor 

[Ref. 1, Sect 1.5 & Table 3.2.1] [Ref. 5, Tables 1.2-4 & 3.2-1] 

Cask Diameter (in) 132.5 136 
Height of Cask (in) 231.25 220 
Weight of Cask (Max) (Ibs) 353,796 309,130 
Weight of Cask (Min) (lbs)* 302,761 290,000 [Ref. 6] 

*Minimum cask weight will give higher target hardness values and therefore higher deceleration 
values.  

CONCLUSIONS: 

HOLTEC Cask: 

The calculation herein shows that the stiffness of the PFSF pad is bounded by the HOLTEC pad 
stiffness criteria. Therefore a tip over or drop accident at the site will not exceed the design basis 
values of the HOLTEC cask and internals.  

TranStor Cask: 

The calculation herein shows that the site specific PFSF pad target hardness value is bounded by 
the TranStor target hardness analysis. Therefore a tip over accident at the site will not exceed the 
design basis values of the TranStor cask and internals.
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Figure 27. Force vs. Target Hardness Number for 70" Drop Height
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