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IBC Equivalent Static Seismic Force
Procedure for Buildings



IBC Estimate of the Fundamental Period of 
Vibration of a Building



Ts =	SD1/SDS

IBC Base Shear



Our CE 160 Lab Example Building is a retail building
located in Sacramento, CA.  The geotechnical engineer has 
determined that the soil at the site can be classified as Site 
Class C.  Recall that the roof weight was determined in Lab 
#4 to be 29 psf.  In addition, the non-structural exterior 
curtain walls weigh 15 psf (including the concrete walls) 
and it is estimated that the interior partition walls will add 
14 k to the seismic weight. Determine the IBC base shear 
for earthquake acceleration in the East-West direction for 
our example building.

Example Problem to Illustrate the Process of 
Finding the IBC Base Shear
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Find the Importance Factor
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Estimate the Fundamental Period of the Building 



2 ft

hn = 20 ft

First floor level

Roof level

Exterior wall

Estimate the Fundamental Period of the Building 



Find the IBC Estimate of the Fundamental Period 
of Vibration of the Building



Earthquake Acceleration at the Base of the 
Building 
 

 
The acceleration at the base of the building depends on: 
• The seismicity of the building site (SS and S1:  

maximum credible ground accelerations due to 
earthquake at bedrock level) 

• The soil at the site (SMS and SM1:  soft soil can amplify 
earthquake acceleration at bedrock) 

 
 
 
 

 
 
 

SS or S1 (Acceleration at  Bedrock) 

SMS or SM1 (Acceleration at  Base o f Building)  

Soil  

Bed rock 

Earthquake Acceleration at the Base of the Building



bedrock

soil

SMS =	FaSS

SM1 =	FvS1	

Site Class of Soil is found from IBC 
Table 1613.5.2 and then Fa and Fv
from IBC Tables 1613.5.3 (1 and 2)

Sa

T
1	sec

Soft soil can 
amplify the 
bedrock 
acceleration

Find the Maximum Credible Acceleration at 
the Foundation of the Building



Find Design Accelerations SDS and SD1



SS = 0.6





S1 = 0.25



Find Soil Amplification Factors Fa and Fv
from Tables 1613.5.3 (1 and 2)



SS = 0.6



S1 = 0.25



bedrock

soil

SDS =	(0.67)SMS	

SD1 =	(0.67)SM1	

Sa

T
Ts =	SD1/SDS

Design Level Earthquake Accelerations are 2/3 of the 
Maximum Credible Earthquake Acceleration



3. Calculate the Design Accelerations; SDS and SD1 
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Checks with USGS website (Now the website calculates SMS , SDS , 
SM1 , and SD1 ) 
 
 
 

We can now calculate Ts: 
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Calculate Design Accelerations SDS and SD1



SDS = 0.464

0.4SDS

TS = SD1/SDS = 0.557 sec  
0.2TS 1

SD1 = 0.258

T	(s)

Sa	(g) Sa = 0.464

Sa = 0.258 / T

IBC Design Response Spectrum



38.6475°N,	121.54589°W

Site	Class	C	– “Very	Dense	Soil	and	Soft	Rock”
I/II/III

USGS–Provided	Output
SS =	0.602	g	 SMS =	0.698	g	 SDS =	0.465	g
S1 =	0.248	g	 SM1 =	0.384	g	 SD1 =	0.256	g

Although	this	information	is	a	product	of	the	U.S.	Geological	Survey,	we	provide	no	
warranty,	expressed	or	implied,	as	to	the	accuracy	of	the	data	contained	therein.	
This	tool	is	not	a	substitute	for	technical	subject-matter	knowledge.

Can Verifty Accelerations and Spectra from USGS Website



Ts =	0.557	sec

T	=	0.308	sec

(SDS =	0.464	g)

IBC Base Shear



Find the Response Modification Coefficient



Calculate the East–West Base Shear


