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Characteristics of bearing capacity of solidified soil base using
geocell composite
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Abstract Crushed stones can prevent damage to the road from the water. However, it's difficult to get
the aggregate materials due to environmental issues. Accordingly, local soil is drawing much attention,
but there has been no case on this case to report. In this study, we conducted a test that applied the
geocell composite and solidified soil (SS) to the laying of a road. We measured the bearing capacity of
the base layer filled with solidified soil or cement formed from geocells. We prepared four sample areas
of size 3.3m x 10m on site. Three of the areas were SS sections, and one was the cement-filled section.
Subsequently, we measured the bearing capacity of these areas using the LWD (Light Weight
Deflectometer) after seven days of laying them. The results of the measurement suggest that the SS base
had higher dispersion than the cement base. There was a significant difference in the 95% reliability
between the soil base and the cement base of the same 20 cm thickness. The SS base applied with
different additives to make up the same thickness of 20 cm showed no difference in bearing capacity.
With more binder and additive and a thicker base, the bearing capacity of the SS base can be similar

to that of the cement base.
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Fig. 1. reinforcement structure of roads(Lee[2])
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Fig. 2. Gradations for the in-Site Soil
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Table 1. Properties of Selected Solidified Soil Type

Ce.ment Additive

Binder 3 Property

(kg /mS) (kg/ m )
Type A 230 2 Silicate based Liquid
Type B 115 1 Silicate based Liquid
Type C 150 14 Lime based Powder
Type D Only None Ready Mixed Concrete
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Fig. 6. Mixing of In Site Soil with Binder and
Additive
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Fig. 7. Placing and Compaction of Solidified
Soils
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Fig. 8. Placement of Loading Plate on
the Solidified Soil Base

Fig 82 A% A Auhe WHel] 12 ¥, Ashee
3 92 TP SAAA Aol 248 TA7IE
Aol Fig, o= Qhkel At 9o AskgAE 44
o =S HXsn Y5E Aol ololA Ashie.
2 AGshIA AYsHe gue BelFm gtk

Fig. 9. Test of Bearing Capacity

Using Light Weight
Deflectometer(LWD)
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Table 2. Test Results of Deflection for Solidified Soils

Deflection Remark
(mm)
0.236
0.482
0.190 Binder : Cement 230
Type A 0.180 Additive : Silicate
’ Thickness : 400mm
0.151
0.419
0.745
0.358
0.466 Binder : Cement 115
Type B 0363 Additive : Silicate
’ Thickness : 200mm
0.602
0.827
0.629
0.404
Binder : Cement 150
Type C 0.767 Additive : Lime
0.751 Thickness : 200mm
0.850
0317
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0.170

gigj Binder : Cement only
Type D ’ Additive : None

0.296 Thickness : 200mm
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Fig. 10. Box and Whisker Diagram of Deflections

for Various Types of Solidified Soils
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Table 3. F-test: Between Type B and Type A

Type B Type A
Mean 0.560167 0.276333
Variance 0.039145 0.019344
Observations 6 6
df 5 5
F 2.023616
P(F¢=f) one-tail 0.228818
F Critical one-tail 5.050329
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Table 4. t-test: Between Type B and Type A,
Assuming Equal Variances

Type B Type A
Mean 0.560167 0.276333
Variance 0.039145 0.019344
Observations 6 6
Pooled
Variation 0.029245
Hyperthesized Mean 0
Difference
df 10
t Stat 2.874747
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P(T{=t) one-tail 0.008267
¢ Critical 1.812461
one-tail

P(T¢=t) two-tail 0.016534
t Critic.all 2.228139
two-tail
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Table 5. F-test: Between Type B and Type D

Type B Type D
Mean 0.560167 0.2385
Variance 0.039145 0.002394
Observations 6 6
df 5 5
F 16.3494
P(F(=f) one-tail 0.004068
F Critical one-tail 5.050329

Table 6. t-test: Between Type B and Type D,
Assuming Unequal Variances

Type B Type D
Mean 0.560167 0.2385
Variance 0.039145 0.002394
Observations 6 6
Hyperth‘e-}sized Mean 0
Difference
df 6
t Stat 3.865896
P(T<=t) one-tail 0.004153
t CritiC‘zl 194318
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