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ABSTRACT

This paper presents results of a study to compare strength behaviors of soil cement samples
prepared under laboratory conditions with those placed in actual road pavement construction.
Compacted soil cement samples for strength test were prepared using road base aggregates collected
from actual construction sites by three different procedures: (1) field collected soil aggregate samples
mixed with cement and compacted under laboratory',conditions, (2) soil cement aggregates mixed by
construction equipment in the field compacted- under ‘laboratory conditions and (3) core drilled
samples from actual constructed soil cement road base. Five different construction projects were
selected for this study to investigate the influence of materials and construction machinery on the
strength behaviors. Two different types of soil-cement construction machinery were involved in the
selected projects: recycling.system-and plant mix system. And two different types of materials were
involved: recycling material from old road base and fresh new soil aggregate from borrow pits.

Results of the strength tests lead to the.conclusion that main factors causing variations of strength
values of the soil cement samples are variation in soil aggregate properties and the types of machinery
and construction procedures. It was found that average strength values of field mixed soil-cement
samples were in good comparison with laboratory mixed samples in the case of construction project
with plant mix machinery or recycling machinery with non cohesive soil aggregates. Where a
recycling machine ‘was used. with' cohesive soil aggregate, the average strength’values of the field
mixed soil-cement samples were found to-be-much lower thanthose of the;laboratory mixed samples.
The core drilled samples were found to have strength values lower that the laboratory mixed and
compacted sample by approximately 30-40%. The-28 days.strength, values were found to be about 1.2
time the 7 days strength values

Statistical analysis were performed to establish relationships between strength values of laboratory
and field mixed samples This leads to an equation for determining design strength values of soil-
cement for road base construction_considering the inherent variations from encountered materials and

the adopted construction machinery and construction procedure. Fhe equation is q, =, +ac where

g, = design strength value, g,= required minimum strength value in the field, o is standard

deviation of the.strength values of a specific number-of-1aboratory tested samples and a is @ parameter
depending on construction machinery and field ‘conditions. The-parameter-a =-0.9 was established for
construction projects with plant mix machinery. For_projects using recycling machinery, a = 0.80-
1.40 was established™when encountering with noncohesive soil) dggregates jand a\ =2.10 was
established for the‘case of cohesive soil aggregates:
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Number Characteristic
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Works component per lot k ratio Re (%) level
Embankment foundation 88.0 or greater Accept
and levees 6 0.5 87.9 or less Reject
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construction 6 0.5 90.0 or less Reject
92:0.0n.greater Accept
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Subase incl. bride
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600 mm of bridge 97.0 ongreater Accept
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Cement-modified 95.0 or greater Accept

base course 9 0.6 94.9 or less Reject
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