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A Study on the Characteristics of Bearing Capacity
of Soft Silt Soils Mixed with Sand
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As a result of calculating bearing capacity of soft silt soil(ML) and soft silt soils(ML’, SM, SM') mixed with
sand, all kinds of soils showed smaller values than existing expressions and when theoretical values are ap-
plied, considerable review is required. It was found that ultimate surcharge(bearing capacity) of soft silt soil
was qui=1.34C,, that of ML’ soil in soft silt soils mixed with 3 kinds of sand qu=1.40s, that of SM soil q,=1.73s
and that of SM’ soil qu=2.72s, Consequently, as content of sand having greater permeability than silt soil in-
creased, soil was stabilized gradually.
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Fig. 1. Pattern of the lateral flow and failure in soft soils by embankment.

Table 1. Proposed equation of critical surcharge and ultimate capacity in clay.

Proposer Critical surcharge Ultimate capacity Qer/ Quit
Meyerhof o = (B/2H+ 7 /2)Cu(s) quit = 8.30Cu(s) -
Tschebotarioff Ger = 3.00Cy(s) Guie = 7.95C,(s) 0.38

JHI qu = 3.60C,(s) quir = 7.30Cu(s) 049
Jaky Ger = 3.14C.(s) qQut = 6.28C(s) 0.50
Terzaghi-1 qer = 3.81C,(s) qut = 5.71Cu(s) 0.67
Fellenius - qQut = 5.52Cu(s) -
Terzaghi-2 g = 3.81C(s) qut = 5.30Cu(s) 0.72
Prandil - qut = 5.14Cy(s) -
Darragh qer = 4.00C,(s) - -
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Fig. 2. Front view of model test apparatus(mm).

Table 2, Physical properties of soft silt soil.
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Fig. 3. The photograph during model test.

Test Reo Soil No-| 1 000 ML020 MLO40 ML060 MLO80 ML100
W(%) 30.06 3251 35.18 37.92 230 1684

e 0.68 0.82 0.88 0.95 1.03 112

v (kg/cm) 1.72 1.70 1.68 1.66 1.63 1.62
Cu(kg/cm?) 0.194 0.065 0.050 0.034 0.013 0.006
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Table 3. Physical properties of silt soils mixed with sand.

ML000 ML020 ML/040 ML/060 ML’ 080
Test Resolt Soil No- | ¢h 1000 SM020 SM040 - -
SM'000 SM'020 SM040 - -
2441 26.48 29.35 31.89 35.59
W(%) 2416 26,60 29.61 - -
2432 26.50 29.60 - -
0.83 0.89 0.95 1.00 1.07
e 0.81 0.86 093 - -
0.86 0.90 0.95 - -
182 179 177 176 175
¥,(kg/cm’) 1.86 1.85 1.83 - -
1.87 1.86 1.85 - -
0,497 0.386 0215 0154 | 0093
s(kg/cm’) 0.64 0.44 0.22 - -
0.74 050 033 ; .
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Table 4. Critical surcharge of model tests(qe)(kg/cm?).
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Soil No.
Soil Name 000 020 040 060 080 100
ML 0.070 0.028 0.019 0.013 0.010 0.005
ML’ 0.211 011 0.07 0.05 0.03 -
SM 0.260 0130 0.090 - - -
SM” 0.560 0.340 0.220 - - -
Table 5. Comparison of critical surcharge(ML)(qq)(kg/cm?).
Soil No ML000 ML020 ML040 ML060 MLO080 ML100
Darragh 0.776 0.260 0.200 0.136 0.052 0.024
Terzaghi 0.739 0.248 0.191 0.130 0.050 0.023
JHI 0.698 0.234 0.180 0.122 0.047 0.022
Jaky 0.609 0.204 0.157 0.107 0.041 0.019
Tschebotarioff 0.582 0.195 0.150 0.102 0.039 0.018
Meyerhof 0.345 0.116 0.089 0.061 0.023 0.011
Model Test 0.070 0.028 0.019 0.013 0.010 0.005
1
& Model Test O Darragh
A Terzaghi X JH!
X Jaky © Tschebotarioff
AO-B ‘1 +Meyerhof o3
506 | e -5
\g R ///’ -7 - =
g T
g O 4 . - ‘/’/ i // /// /// .
% . A Z /; = -+
o e -
i
0.2 e i’,és/ T
‘,,{Z’/g//f,; —eA T Qo = 0.35C,
R --F
e, . ]
0 0.05 0.1 0.15 0.2

undrained cohesion{Cukg/cm?)

Fig. 4. Relations of undrained cohesion & critical surcharge(ML).
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Table 6. Comparison of critical surcharge(ML")(qu)(kg cmd).

whay

Soil No ML'000 ML'020 ML'040 ML'060 ML’080
Darragh 1.988 1.544 0.860 0.616 0.372
Terzaghi 1.894 1471 0.819 0.587 0.354
Model Test 0.210 0.110 0.070 0.050 0.030
JHI 1.789 1.390 0.774 0.554 0.335
Jaky 1.561 1212 0.675 0.484 0.292
Tschebotarioff 1491 1.158 0.645 0.462 0.279
Meyerhof 0.884 0.686 0.382 0.274 0.165
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Fig. 5. Relations of undrained cohesion & critical surcharge(ML’).
Table 7. Comparison of critical surcharge(SM)(qe)(kg/ ).
Soil No SM000 SM020 SM040
Darragh 2.560 1.760 0.880
Terzaghi 2.438 1.676 0.838
Model Test 0.260 0.130 0.090
JHI 2.304 1.584 0.792
Jaky 2.010 1.382 0.691
Tschebotarioff 1.920 1.320 0.660
Meyerhof 1.138 0.782 0.391
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Fig. 6. Relations of undrained cohesion & critical surcharge(SM)

Table 8. Comparison of critical surcharge(SM')(qe)(kg/cn).

Soil No SM’000 SM’020 SM’040
Darragh 2.960 2.000 1.360
Terzaghi 2.819 1.905 1.295
Model Test 0.560 0.340 0.220
JHI 2.664 1.800 1.224
Jaky 2.324 1.570 1.068
Tschebotarioff 2.220 1.500 1.020
Meyerhof 0.242 0.164 0111
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Fig. 7. Relations of undrained cohesion & critical surcharge(SM).
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Table 9. Ultimate capacity of model tests(qu)(kg/cm’).

Soil No.
. 000 020 040 060 080 100
Soil Name
ML 0.300 0.130 0104 0.080 0.070 0.040
ML 0.660 0.430 0.210 0.130 0.090 -
SM 1.030 0.560 0.300 - - -
M 1.960 1.600 1.030 - - -
Table 10. Comparison of ultimate capacity(ML)(qut)(kg/cm’).
Soil No MLO00 ML020 ML040 MLO060 MLO080 ML100
Meyerhof 1.610 0.539 0.415 0.282 0.108 0.050
Tschebotarioff 1.542 0.517 0.398 0.270 0.103 0.048
JHI 1.416 0.475 0.365 0.248 0.095 0.044
Jacky 1.218 0.408 0.314 0.214 0.082 0.038
Terzaghi 1 1.108 0.371 0.286 0.194 0.074 0.034
Fellenius 1.071 0.359 0.276 0.188 0.072 0.033
Terzaghi 2 1.028 0.345 0.265 0.180 0.069 0.032
Prandtl 0.997 0.334 0.257 0.175 0.067 0.031
Model Test 0.300 0.130 0.104 0.080 0.070 0.040
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Table 11. Comparison of ultimate capacity(ML')(que)(kg/ ar’).
Soil No ML’000 ML'020 ML’040 ML’060 ML’080
Meyerhof 4125 3.204 1.785 1.278 0.772
Tschebotarioff 3.951 3.069 1.709 1.224 0.739
Model Test 0.660 0.430 0.210 0.130 0.090
JHI 3.628 2.818 1.570 1.124 0.679
Jacky 3121 2424 1.350 0.967 0.584
Terzaghi 1 2.8338 2204 1.228 0.879 0.531
Fellenius 2743 2131 1.187 0.850 0.513
Terzaghi 2 2634 2.046 1.140 0.816 0.493
Prandtl 2.555 1.984 1.105 0.792 0478
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Fig. 9. Relations of undrained cohesion & ultimate capacity(ML’).
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Table 12. Comparison of ultimate capacity(SM)(qui)(kg/cr?).
Soil No SM000 SM020 SM040
Meyerhof 5312 3.652 1.826
Tschebotarioff 5.088 3.498 1.749
Model Test 1.030 0.560 0.300
JHI 4.672 3.212 1.606
Jacky 4.019 2.763 1.382
Terzaghi 1 3.654 2.512 1.256
Fellenius 3.553 2.429 1.214
Terzaghi 2 3.392 2.332 1.166
Prandt] 3.290 2.262 1.131
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Fig. 10. Relations-of undrained cohesion & ultimate capacity(SM).
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Table 13. Comparison of ultimate capacity(SM')(qui)(kg/cm’).

Soil No SM"000 SM’020 SM’040
Meyerhof 6.142 4.150 2.822
Tschebotarioff 5.883 3.975 2.703
Model Test 1.960 1.600 1.030
JHI 5.402 3.650 2.482
Jacky 4.647 3.140 2.135
Terzaghi 1 4.225 2.855 1.941
Fellenius 4.085 2.760 1.877
Terzaghi 2 3.922 2.650 1.802
Prandtl 3.804 2.570 ‘ 1.748
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Fig. 11. Relations of undrained cohesion & ultimate capacity(SM').
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