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MEMORANDUM 
 
TO:  Legal and Finance Committee 
  
FROM: Carla Cushman, Assistant City Attorney 
 
DATE:  April 29, 2015 
 
RE: Standard provisions in the International Residential Code concerning shifting, 

compressible, and expansive soils.   
 
The following provisions are part of the International Residential Code (2012 version) and would 
be adopted by the City if Ordinance 6009 passes in its current form.  Amendments to these 
versions are proposed in Ordinance 6050.   
 

R401.4 Soil tests.  
 
Where quantifiable data created by accepted soil science methodologies indicate 
expansive, compressible, shifting or other questionable soil characteristics are likely to be 
present, the building official shall determine whether to require a soil test to determine 
the soil’s characteristics at a particular location. This test shall be done by an approved 
agency using an approved method.  
 
R401.4.1 Geotechnical evaluation.  
 
In lieu of a complete geotechnical evaluation, the load-bearing values in Table R401.4.1 
shall be assumed.  

 
TABLE R401.4.1 PRESUMPTIVE LOAD-BEARING VALUES OF 

FOUNDATION MATERIALSa 
 

 

CITY OF RAPID CITY 
RAPID CITY, SOUTH DAKOTA 57701-2724 

OFFICE OF THE CITY ATTORNEY 
300 Sixth Street 

 
 

 
 Page 1 of 2   

 
 

http://www.rcgov.org/


CLASS OF MATERIAL 
LOAD-BEARING 

PRESSURE  
(pounds per square foot) 

Crystalline bedrock 12,000 
Sedimentary and foliated rock 4,000 
Sandy gravel and/or gravel (GW and GP) 3,000 
Sand, silty sand, clayey sand, silty gravel and clayey 
gravel (SW, SP, SM, SC, GM and GC) 2,000 

Clay, sandy clay, silty clay, clayey silt, silt and 
sandy silt (CL, ML, MH and CH) 1,500b 

 
For SI: 1 pound per square foot = 0.0479 kPa. 
a. When soil tests are required by Section R401.4, the allowable bearing capacities of the 
soil shall be part of the recommendations. 
b. Where the building official determines that in-place soils with an allowable bearing 
capacity of less than 1,500 psf are likely to be present at the site, the allowable bearing 
capacity shall be determined by a soils investigation. 
 
R401.4.2 Compressible or shifting soil.  
 
Instead of a complete geotechnical evaluation, when top or subsoils are compressible or 
shifting, they shall be removed to a depth and width sufficient to assure stable moisture 
content in each active zone and shall not be used as fill or stabilized within each active 
zone by chemical, dewatering or presaturation. 

 
R403.1.8.1 Expansive soils classifications.  
 
Soils meeting all four of the following provisions shall be considered expansive, except 
that tests to show compliance with Items 1, 2 and 3 shall not be required if the test 
prescribed in Item 4 is conducted: 
 
1.  Plasticity Index (PI) of 15 or greater, determined in accordance with ASTM D 4318. 
 
2.  More than 10 percent of the soil particles pass a No. 200 sieve (75 µm), determined in 

accordance with ASTM D 422. 
 
3.  More than 10 percent of the soil particles are less than 5 micrometers in size, 

determined in accordance with ASTM D 422. 
 
4.  Expansion Index greater than 20, determined in accordance with ASTM D 4829. 
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