CHANGE VIOUR WNREER S

Soil-Cemen tf o BBl dlichin § duodadations

Doug Hula, P.E.
Gosling Czubak Engineering Sciences, Inc.




Presamiatio) Qlitkne

A Introduction
A Overview

A Case Study
A Inspection & Testing
A Advantages

A Applications

A Closing/Questions




WinatissSsSoiCement?

A Highlycompacted mixturef (S0
of soil, cement and water | [es
A Distributes load over o

broad areas

A Sometimes called y
ocensetnabi | 1 zG=




Ko owissorementysisr

A Method of subgrade
Improvement

A Successfully used for
roadbuilding In
Michigan

A Rarely (if ever) used for

structure foundations
In Michigan




CaseSEtudy

A St.MarysCement

0 Charlevoix Upgrade Project | 4 stmayscement =
A Longterm professional | Charlevoix |
relationship

o Geotechnical engineering and :_;,

testing since 195%
o Environmental services ‘
0 Surveying
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State Park

Figherman's




A Industrial Plant Upgrade

O

Required large foundati
pearing capacity beneai .
multiple large structures _JT 4
ABlend Silo i
A Coal Mill Building

A Raw Mill Cyclone

A Finish Mill Building

A A variety of other smaller
structures




CaseSStidgy

A Existing Site Conditions
0 Extensive geotechnical exploration
o Highly variable depth to bedrock

o Variety of old figjravel, sand, silt & clay + cobbles &
boulders

A Piles considered for foundation
0 SolHcement as alternative
oiChange the Universeo




A Soilcement allowed subgrade
bearing pressure to be increas
from 3,000 psf to 8,000 psf

A The first component to be
constructed was the blend silo
A79 feet in diameter
A225 feet tall
AFebruary in Northern Michigan
AWhat could possibly go wrong?




Mix I2eg1gn@antriirnahBatenin

A Develop mix design
to achieve 0.BIPa
(116 psi)

A Samples of material

o Cement -
0 Soil (sand)

A Variables
o Amount of cement
o0 Moisture content
o Compactive effort




Trial Batcmog

g

A 8.5 6 4.000 4.625 2123.0
B 8.5 6 4.000 4.625 2112.6
A 8.5 8 4.000 4.625 2062.0
B 8.5 8 4.000 4.625 2091.0
A 8.5 10 4.000 4.625 2101.0
B 8.5 10 4.000 4.625 2081.5
A 10 8 4.000 4.625 2159.7
A 10 10 4.000 4.625 2165.5




Trial Batcmog

Proctor Values at 6% Cement
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TESTING SERVICES
CONCRETE
AGGREGATES
SOILS
ASPHALTS
SOIL BORING
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