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What is Soil-Cement?

ÅHighly-compacted mixture 

of soil, cement and water

ÅDistributes load over 

broad areas

ÅSometimes called 

òcement-stabilized soiló



Where is Soil-Cement Used?

ÅMethod of subgrade 

improvement

ÅSuccessfully used for 

roadbuilding in 

Michigan

ÅRarely (if ever) used for 

structure foundations 

in Michigan



Case Study

ÅSt. MarysCement

o Charlevoix Upgrade Project

ÅLong-term professional 

relationship
o Geotechnical engineering and materials 

testing since 1970ôs

o Environmental services

o Surveying



Case Study



Case Study

ÅIndustrial Plant Upgrade

o Required large foundation 

bearing capacity beneath 

multiple large structures

ÅBlend Silo

ÅCoal Mill Building

ÅRaw Mill Cyclone

ÅFinish Mill Building

ÅA variety of other smaller 

structures



Case Study

ÅExisting Site Conditions

o Extensive geotechnical exploration

o Highly variable depth to bedrock

o Variety of old fill ïgravel, sand, silt & clay + cobbles & 

boulders

ÅPiles considered for foundation

o Soil-cement as alternative

oñChange the Universeò



Case Study

ÅSoil-cement allowed subgrade soil 

bearing pressure to be increased 

from 3,000 psf to 8,000 psf

ÅThe first component to be 

constructed was the blend silo

Å79 feet in diameter

Å225 feet tall

ÅFebruary in Northern Michigan

ÅWhat could possibly go wrong?



Mix Design and Trial Batching

ÅDevelop mix design 
to achieve 0.8 MPa
(116 psi)

ÅSamples of material
o Cement

o Soil (sand)

ÅVariables
o Amount of cement

o Moisture content

o Compactive effort



Trial Batching

Mix ID Specimen % Moisture % Cement Diameter (in) Height (in) wt (gm)

1 A 8.5 6 4.000 4.625 2123.0

B 8.5 6 4.000 4.625 2112.6

2 A 8.5 8 4.000 4.625 2062.0

B 8.5 8 4.000 4.625 2091.0

3 A 8.5 10 4.000 4.625 2101.0

B 8.5 10 4.000 4.625 2081.5

4 A 10 8 4.000 4.625 2159.7

5 A 10 10 4.000 4.625 2165.5



Trial Batching

137

138

139

140

141

142

143

144

145

146

4 5 6 7 8 9 10 11 12 13

lb
s/

ft
^3

 (
w

e
t 

D
e

n
s
ity

)

Moisture Percentage

Proctor Values at 6% Cement



Trial Batching


