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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 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).  

CALCULATION METHOD & ASSUMPTIONS: 

The SWEC computer program REFUND (Ref. 2) is used to calculate the impedance functions.  
This program assumes that the building foundation is a rigid rectangular mat on the surface of a 
layered soil column. Since the building mat is not rectangular, an equivalent rectangle of similar 
area and moment of inertia is used. This approximation is consistent with the guidelines given in 
ASCE 4-86 (Ref. 3). The building mat is assumed to 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 Table 
2 of Section 4 of the PSFS Design Criteria (Ref. 4). Soil shear modulus values are increased by 
50% and reduced by 33% to account for uncertainties in the analysis, as suggested in ASCE 4-86.  
Three sets (nominal, upper bound, and lower bound) will be developed. Resulting impedance 
functions, in the form of stiffness and damping matrices are contained in the computer output, and 
also stored on disk files for reformatting for use in the seismic analysis. Plots for the nominal soil 
case were developed for information, and are shown on pages 11-16.  

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.NOMINAL (Nominal soil case) 
STRUCTRL.BEE.UPPER (Upper Bound soil case) 
STRUCTRL.BEE.LOWER (Lower Bound soil case)
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Subgrade Stiffness - translation in x direction
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Subgrade Stiffness - translation in y direction
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Subgrade Stiffness - translation in z direction 

9OOE+06 

8.OOE+06 

7.OOE+06 

6.OOE+06 

5.00E+06 

4.00E+06 
-real part 

S3.OOE+06 

2.OOE+06 

1 OOE+O6 

o.OOE+OO---
o U? CD U-) 0 U) 0 U-) 0 U-) 0 U-) 0 U-) 0 U") 0 U) 0 U-) 0 U-) 0 U-) 0 U) 0 L) 0D U) 

C1oE~~ 0 m m (Nt (NJT () )U-) U) D (o N- r- oo (0 a) a) 0D 0o N N ()() 

-2 OOE.06

Frequency, Hz



Calc 05996.

Subgrade Stiffness - rotation about x direction
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Subgrade Stiffness - rotation about y direction
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Stiffness, ft-k/rad.  
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COMPUTER RUNS 

for 

Calculation No. 05996.02 STRUCTURAL-SC-4

DEVELOPMENT OF SOIL IMPEDANCE FUNCTIONS FOR 
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