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Model Test and Deformation Analysis of

the Improved Soft Foundation(I)
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Summary

This is a fundamental study aiming at scrutinizing the effect of reinforcement and deforma-

tion characteristics of soft clayey foundation improved by various technical treatments. Among

many methods proposed thus far, geotextile was selected for the purpose of improvement

of the model soil foundation on which plate loading test was subsequently performed.

Loading test has been carried out with the variation of the location and number of covering

layers of geotextile, and actual values for ground deformation and geotextile effect were

secured. As for technique on deformation analysis, elasto-plastic model for soil, elastic model

for sand, and beam theory for geotextile were coupled with satisfactory results between

observed and numerical values.
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Photo. 1. Two-dimensional model loading
apparatus
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Fig. 2. Results of “site investigation and lo-
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Table-2. Physical properties of geotextilem)
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Table-1. Physical properties and soil parametersl5)
) LL PI Passing the No. 200 USCS Gs
Physical | (a) | (%) sieve (%)
properties 52 21 62 CH 2.68
Soil *M *A *x *E *eo *v *k *Ko
aran‘:' t (kg/em?) (m/day)
parameters 134 | 0325 | 0049 180 12 035 | 655X10* | 0597
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Table-3. Types of reinforced founation

Model foundation Case Reinforcement Foundation Consolidation
type pressure(kg/cm?)
P 1 without G/T rigid 0.5
N Layers I footing
geotextile 15X 25X2
A1 2 G/T ( cm)
X(NFD) = (one layers)
3 G/T
.—,L SRS
sem Clay (two layers)
15cm Sand 4 G/T
(three layers)
CcL 1.2
g(kg/cm?)
11100
30 L 099
) 60 g
G/T 9.0 &
15.0 \e)
2
X S 0.6
20.0 g
25.0 O
30.0 g i ~
5 T 031
Sand —T* (cm) é
450
30. 0 250 200 150 100 7.5 45 2.0 00
(cm) 0.0 T v T
. 0.0 10 2.0 30 40
Fig. 3. Grid
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Table-4. Test results with multiple layers of reinforcement

Settlement Case Bearing capacity Bearing capacity Remarks
(em) qr(kg/cm®) ratio(BCR=qr/qo)

N 3% a3 =030
: - (kg/cm?)

4 0435 1.208
. [ b0 i w=030
: - (kg/cm?)

4 0.700 1.795
S P
- : (kg/cm?)

4 0.905 2.297

*qo - Bearing capacity of the intact foundation

gr - Bearing capacity of the reinforced foundation

3.0

2.0 4

Bearing Capacity Ratio(BCR)

1.0 T T T
0.0 20 4.0

Settlement(cm)

—»— Case 2 —8&— Case 3 —8— (Case 4

Fig. 5. Effect of reinforements on bearing
capacity
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Lateral displacement(cm)

15.0 30.0

Depth(cm)

Table-5.

Location of maximum lateral displa-

cement and maximum lateral disp-

lacement ratio with reinforcement

layers
Location of | Maximum
maximum lateral
Case lateral  |displacement Remark
displacement | ratio(Lg/Lo)

1 z=0.30B z=depth,

B=width of
loading
plate,

2 2=0.50B 0.65 Lo=maximum
lateral
displacement
of intact
foundation,

3 2=0.80B 0.56 Lr= maximum
lateral
displacement
of reinforcement

4 z=0.90B 0.48 .
foundation
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Fig. 7. Lateral displacements a), b)
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Fig. 10. FEM mesh
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