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Evaluation of Lightweight Soil as a Subgrade Material
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ABSTRACT

PURPOSES : 1t is to evaluate lightweight soil as a subgrade material based on mechanical tests and calculation of pavement performance.

METHODS : In this research, various contents of cement and air foam are used to make lightweight soil using wasted dredged soil. Uniaxial
compressive strength test is conducted to evaluate strength of 7 and 28 day cured specimens. Secant modulus was calculated based on the stress
and strain relationship of uniaxial compressive strength test. Resilient modulus test was measured using by repeated triaxial compression test.
The measured resilient modulus was used in layered elastic program to predict fatigue and rutting life at a given pavement structure.

RESULTS : Uniaxial compressive strength increases as cement content increases but decrease as air foam content increases. Resilient
modulus also increases as cement content increases and decrease as air foam content decrease.

CONCLUSIONS : 1t is concluded that dredge clay soil can be used as subgrade layer material using by lightweight treated soil method.
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Table 1. Properties of Dredge Soil

Sample Location Gunsan
Specific Gravity 2.62
Liquid Limit (%) 39.02
Plastic Limit (%) 2353
Plastic Index 15.49
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Table 2. Characteristics of Air Foam Agent

Type of Air Foam Vegetable
Specific Gravity 1.03
PH 7.1
Saponification Value 5.30
Sedimentation Index (%) 0
Salt Concentration (%) 17
Unit Weight, % (g/cm®) 0.047
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Table 3. Mix Proportion and Test Conditions

Cement Content (%) 5, 10, 15, 20
Air Foam Content (%) 20, 25, 30
Curing Time (day) 7,28

Freezing Thaw (cycle) 1,2, 3
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Fig. 6 Test Setup for Resilient Modulus
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Table 4. Mix Proportion and Test Conditions

Confining Stress|  Deviatoric No. of
(kPa) Stress (kPa) Repetitions
0 4 28 100
1 41 14 100
2 4 28 100
3 4 40 100
4 41 51 100
5 4 60 100
6 28 14 100
7 28 26 100
8 28 40 100
9 28 50 100
10 28 60 100
11 14 13 100
12 14 26 100
13 14 40 100
14 14 50 100
15 14 60 100

Table 49] 8}% FARAL o]&35to] FEEIA S
A112 Table 59 UehH ¢
o}, ARIERFo] S71EE I ERAA S S8
H, Z|ZAFo] S/t ERAA e Faskid
ot oGS ATHE Kol

A", wHE

o,
FI r
e,
J{g;'
I

o
>
ju)
i

Table 5. Resilient Modulus of Lightweight Treated Soil

LTS Mr(kPa)
PC10A20 34,605
PC10A25 26,387
PC15A20 44,273
PC15A25 33,607
PC20A20 50,920
PC20A25 42 257
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