
• Effectiveness of chemical injection in mitigating problems associated with 

expansive soils in Oklahoma. 

• Time and cost effectiveness of chemical injection methods.

• Chemical injections in the laboratory to determine optimal injection parameters.

• Selective field injections for verification and demonstrate application.

Objectives

• Billions of dollars spent annually to address infrastructure damages caused by 

expansive soil.

• Can be mitigated through proper stabilization methods.

• Traditional stabilization methods may be expensive and not as effective. 

• Major challenges in constructing basements or shelters in presence of expensive 

soil, particularly using traditional stabilization methods.
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• Collection of in-situ samples from different projects in Oklahoma.

• Laboratory testing in Atterberg limits (ASTM D4138), Grain size analysis (ASTM 

D422), One-Dimensional swell (ASTM D4546 Test method B) and Linear 

shrinkage (Tex-107-E)

• Effect of chemical injection parameters on Plasticity index (PI), potential vertical 

rise (PVR), swell pressure and free swell.  

• Figure one: 

• Laboratory experiments in Texas by KSCE Journal of Civil Engineering 

(2014) 18(4):1009-1017. 

• Soil sample The samples initially pre-swelled and then injected with 

different solutions.

• 75% reduction in swell after 7 days due to potassium treatment

• Figure two:  

• Relative effectiveness of lime and potassium in stabilizing expansive soils 

in San Antonio, Texas. 

• Certain level of success in reducing swell in both cases. 

• Lime treatment required repeated injections.

• Potassium treatment did not require repeated injections, hence more 

efficient.

• Highest PVR reduced to less than 1-inch; PI values reduced significantly; 

significant reduction in shrink and swell potential due to stabilization.

• Chemical injections can be a cost-effective solution for expansive soil in 

Oklahoma

• Chemical injection cheaper (at least 25%) than traditional methods used in 

Texas.

• Success seen in Texas in chemical injection treatment of expansive soil may 

be replicated in Oklahoma. 
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