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SYNOPSIS : A series of model footing tests on sand layers overlying soft clay under lg and
increased gravitational environments was carried out to investigate the characteristics of
load-settlement curves, bearing capacity, and failure mechanism with ground deformation. Tests at
lg were performed with changing thickness and relative density of the overlying sand, the width of
strip footing and the preconsolidation pressure applied to the soft clay layer. Centrifuge tests were
also carried out with changing g-level and the selfweight consolidation time of the soft clay.

From test results, it was found that the bearing capacity increases with increasing relative density
of the sand layer, the sand thickness-footing width ratio, undrained shear strength of soft clay
related to its preconsolidation pressure, the g-level applied and selfweight consolidation time of soft
clay. A punching shear failure mechanism, where a truncated cone shaped sand block between the
footing base and the clay surface penetrates into clay, was observed.

Bearing capacities from test results were compared with estimation using the punching shear model.
Predicted results using the punching shear failure model with an assumption of general shear failure
mode are in good agreement with test results.

Keywords : sand overlying clay, ultimate bearing capacity, centrifuge model test
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Fig.l. Punching shear model
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21 AE WY

AR ANAEST Y FEZoZ @ A3 AW AXE A7z AFE A 9dtd a9 A
Tl Y-S FE HFE GG MATIEA 1g BF A4EH AP AP LS FA3A
BEYAte] Ao AP AAEE XV 5 FHE RASP)Y FEA FAtel 2L 37 A
AEAGLE 24 QAZA AFse JAHT HPYPERZA EA L Table 1 ol A vie} #oh
Table 1. Basic soil properties

i Triaxial
Grain Size Dmax Drnin Specific Relan.ve " .1a Direct Shear Test
Distributi ) s Gravi Density Compression Test
t
Sand 1strbution (g/em’) | (g/cmd) ravity (%) @(degree) | ¢ (kg/cm®) | d(degree)|c (kg/cm?)
C,~1.19 45 3556 00 3859 0.0
D1o=0.2lmm| 1682 1.384 26
Cg=1.01 80 43.09 0.0 45.80 0.0
- Gf:ﬁf: Si.ze G LL PL Ce ktcm/sec)
Distribution (e=1.5)
Clay D1o=0.0013mm
CL 2707 3958 21.32 0.3 15%10°®
De0=0.034mm

gdd, AHE A8 EJ7NxAs Agzdd BE vl ADF=E Fa7] Hate sxAs Ag
FYS wylezg Exd AMEE AYTF 4¥9 MEE s AEUEANENE AHEEHA v
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Fig.2. Relationship between undrained shear Fig.3. Schematic of model setup

strength and preconsolidation pressure

Table 2. Testing matrix

lg model test centrifuge model test
footing preconsolidatio
width | (o5 n H/B . o
sand thickness| Bcm) ) | applied to clay 00 footing preconsolidatio
~footing_ width o5 55 | width | H/B n G-level
rato 4 80 0.2(kg/cm®) 1.0 . Blem) applied to clay
- applied
20 g-level
footing D 1
width | H/B x,
relative density [ B(cm) ) 2 2
of sand 0.2(kg/cm?) 5 80 4 05 0.2(kg/cm®) 30
4 05 40
80 50
D oty
T widt] :
_ ] (%) H/B Bl(cm) Dr footing time
footing width 0.2(kg/cm?) 2 width | H/B 0.2(kg/cm®)
(96) (hour)
80 05 3 |consolidation time B(cm)
4 of clay
T fOOEilnthg ne H/B 1
wi
preconsolidation| (%8 | Btem) 01 a0 4 05 G-level 2
applied to clay 0.2 . 30G 3
80 4 05
05 4
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Fig.4. Normalized load intensity-settlement Fig.5. Normalized load intensity-settlement
curves for uniform sand curve for uniform clay
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°FZrel &717F BAEN oY slZxotd oA AzE AltElEe fF A A FH a3e] HEA| N
B BARAA AEEE FHEZ YHAEE ¢Fe Ead 98 2 FAuiIE S BASH. A4
AMIAEZAXNE Al Ee AddY U Ao A3A AJHUT 3 ANES Ay
o2 MA% kaolinite o] ¢HW Y FHJo g Hol AGHyr}t LAIAL J5Aol Aoy HAHE 4
o AAEANN A% g9 EFS #F & 5 q}d =%, Fig7 (d) o HAHE o) wjgh ¥y
HHEZANZ kaolinite®] 433 FHHU Y To] DSt EASHY AR ¥ BFEMY BFAH=Z
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Fig.6. Normalized load intensity (c)
~settlement curves for footings Fig.7. Ground deformation and fallure
on sand overlying clay mechanism
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Fig.11. Normalized load intensity Fig.12. Comparison of experimental and predicted

-settlement curves bearing capacity using punching shear model
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Fig.13. Normalized load intensity-settlement Fig.14. Comparison of experimental and
curves predicted bearing capacities
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Fig.15. Normalized load intensity- Fig.16. Comparison of experimental and
settlement curves predicted bearing capacities
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Fig. 17. Normalized load intensity- Fig. 18. Comparison of experimental and predicted
settlement curves bearing capacities using punching shear models
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