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A Study on the Lateral Flow in Polluted Soft Soils
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This study investigates the existing theoretical backgrounds in order to examine the behavior of
lateral flow according to the plasticity of soils when unsymmetrical surcharge is worked on polluted
soft soils by comparing and analyzing the results measured through model tests.

Model tests are carried out as follows soil tank, bearing frame and bearing plate are made. By
increasing unsymmetrical surcharge to the ground soils with the consistent water content and with
gradually increased polluted materials at intervals, the amounts of settlement, lateral displacement and
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upheaval were respectively observed. In conclusion, the value of critical surcharge was expressed as
Qz=2.78cy which was similar to those Tschebotatioff{qz=3.0c,) and Meyerhof(qe=(B/2H+ 7 /2)c.) had
been proposed. The value of ultimate capacity was exXpressed as guit=4.84cu which was similar to that
of Prandil. The lateral flow pressure is adequately calculated by the equation{Pma=Ko»H) and the
maximum value of lateral flow pressure is found near 0.3H of layer thickness(H) and is higher to
ground surface than the ones in composition pattern, Poulos distribution pattern and softclay soils (CL,
CH) which is not polluted. The stability control method used in this research followed the management
diagram of Tominaga - Hashimoto, Shibata - Sekiguchi, Matsuo - Kawamura who use the amounts of
plasticity displacement by lateral flow, As a result, the ultimate capacity values in the diagram
{Sv~(Ya/Se)} of Matsuo + Kawamura and in the diagram {(q/Ym)—q} of Shibata - Sekiguchi were smaller
than in the ones of load-settlement curve (g-Sv).

Key Words : model tests, settlement, lateral displacement, upheaval, stability control method
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Table 1. Proposed equation of critical surcharge and ultimate capacity in clay

tEY, v

Proposer Critical surcharge Ultimate capacity qer/qult
Meyerhof Ger = (B/2H+ x/2)cy e = 8.30cy -
Tschebotarioff Qe = 3.00cu GQur = 7.95c, 0.38

JH Qer = 3.60cy qur = 7.30cy 049
Jaky g = 3.14c, aur = 6.28¢y 0.50
Terzaghi-1 qer = 3.8lcy que = 5.7tey 067
Fellenius - aue = 5.52¢, -
Terzaghi-2 Qer = 38ley qur = 5.30cy 0.72
Prandtl - Que = S.14¢y -
Darragh ge = 4.00c;, - -
Ahn(CL) e = 321y qut = 84ley 0.38
Ahn(CH) Qe = 260c, Qut = 4.73cy 055
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Fig. 4. Photograph process of model test
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Table 2. The physical properties of rmodel soils
sal o | s 65| o | oy |00 | €| €| ¢ | ind | iond | Gigond) | cion) | 00
S0 | 4451 | 2361 5911 | 4689 | 1222 | 1196 | 0442 | 04 170 1.18 0.120 0.061 1118
SO0 | 4423 {23577 (4645 | 1126 | 1194 | 0429 | 096 | 168 116 0111 0.066 1074
SO40 | 4404 | 230 5710 | 4605 | 1095 | 1193 | 0424 | 097 | 166 115 0.097 0.049 1044
SO60 | 4355 | 226| 5607 | 4655 | 1052 + 1190 | 0415 | 103 | 162 1.13 0.088 0.044 %6
S080. | 4337 | 223 5358 | 4378 | 980 | 1042 | 0392 | 112 158 1.10 0.081 0.041 &4
S100 | 4280 | 217 | 5152 | 4207 | 945 | 0813 [ 0374 | 1.13 155 108 0077 0.039 824
S120 4252 | 215| 4967 | 4064 | 903 | 0792 | 0357 | 117 | 133 lig 0070 0.03% 781
S140 | 4176 | 213| 4772 | 38K | 878 | 0679 | 039 | 12 | 151 106 0.066 0.033 729
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Table 3. Constituent elements
model soils(%)

compound of

Element | 5000 | S020| S040| S060 | S08( | S100| 5120 S140
Al 3621381403 |41.3(399(390|397| 389
Zr |26.41287|2%4| 254|303 304|318 | 262
Se [108398 |93 (105|998 |91 |01 108
Fe |71]76|76|72|69|66|72] 48
Cu | 6210357 4126|3616/ 76
K |53|52|54|65]|57|65]|52]55
Ti |50|17|16|20| 16|18 16|18
Ca |18{24|19|19|22|17 18] 14

Total | 987|986 |981 | 988|990 (977 |9%0 | 970
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Gs=2613, AG&A W, =6580(%), £J&A Wp=
2660(%), 24AT [p=39.20(%)°] 2, NAl& 1~5%
2 i3 deofg Ao SAHEY.
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Table 4. Critical surcharge of model tests

Soil No | {qo-Sv) |{Loggo-LogS+)| (Sv-Ym) |«qerike/cr)
5000 0.1700 01700 0.1700 0.1700
S020 0.1560 0.1349 0.1804 01570
8040 0.£310 (1314 0.1314 01310
5060 0.0960 01173 01173 0.1100
S080 0.1050 01303 0.0830 0.1090
S100 0.0830 0123 0.0830 0.0970
S120 00780 0.1204 00730 0.0920
S0 0070 0.1150 00720 0.0870

Table 5. Ultimate capacity of madel tests

Soil No | (go-Sy) | {logglogS) | {Sv-Ye) | {q-0/ Y | quit(kg/ea)
5000 | 03160 | 03160 | 03160 | 0.2250 | 0.2930
S020 | 02997 | 02997 | 02957 | 0.1980 | 0.2740
S040 | 02603 | 0.2603 | 02603 | 01750 | 0.2390
5060 | 0.2490 | 0.2062 | 0.2490 | 0.1390 | 0.2200
S080 | 02497 | 02497 | 02497 | 01350 | 0.2120
S100 | 02182 | 02152 | 02152 | 0.1380 | 0.1960
5120 02001 | 02001 | 02001 | Q.1160 | ©.1790
5140 01502 | 0.1502 | 01914 | 0.1450 | 0.1590
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(B/2H+ z /2)cu)l B A%9 33 Tschebotarioff
(Ge=3.0cy) 2] ARMgEe] 12 A& Yehdn glom,
FHEAHAA HANFL B ge AN
AstEe] AAASAIEG i 22 s Jehlo
ASE BFn gl 18 @8 vizs 2dsA
%L AMEY 2HEY] FRE Ay sARE
e vladte e FHoz 9@ iy 4=
(MLYE 295A] & niA HECH)S bad
A Ul ol o EA ke Z7))
wel E2He HAAYANEe] iAo A48 HE
£ ZANA EAte HW4FE FHE F7b A7
A €& 9ng,

Qer=2.78¢u 6
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Table 6. Theoretical deflection at q=0.20kg/or

Soil No S000 5020 5040 5060 5080 S100 5120 5140
Se{cm) 1.40 148 161 L.73 179 179 186 193
Selem) 1.077 1045 1.038 1.006 0.929 0.8% 0.849 .796
Svicm) 2477 2525 2648 2.736 2719 2686 2.709 276
Ymiem) | 0.04621 0.04622 0.04626 0.04628 0.04628 0.04627 0.04628 0.04628
Hv(cm) 0.1550 0.1575 0.1655 0.1710 0.1700 0.1679 0.16%4 0.174
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Fig. 10. Comparisons of tested & theoretical
deflection by q=0.20kg/ow
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Table 7. Comparison of maximum lateral flow pressure

Soil No 5000 5020 5040 S050 S080 5100 5120 5140
Proax=0.4qu 0.113 0.110 0.096 0.029 0.092 0.078 0.078 0.056
Prrax=Koqus 0.125 0.121 0.105 0.098 0.102 0.086 0.086 0.061
Prax=Ka¥m 0.170 0.163 0.150 0.142 0.127 0.117 0.108 0.050
Prax{Matsui) 0.183 0.175 0.158 0.141 0.136 0.133 0.124 0.119
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Table 8. Relations of maximum lateral flow pressures and lateral flow pressures of ground

surface
Soil No S000 S020 S040 S060 5080 S100 5120 5140
Proax(kgg/em?) 0.508 0.506 0.505 0.465 0.454 0431 0.355 0.315
Piolieg/cm?) 0.174 0.1656 0.151 0.135 0.129 0.127 0.118 0.113
Piop=1/3Penax 0.169 0.169 0.168 0.155 0.151 0.144 0.118 0.105
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Table 9. Comparison of ultimate capacity & failure criterion by control diagram(kg/cm®)

Scil No 5000 S020 5040 S060 5080 5100 5120 5140
a5y 0.283 0.276 0.239 0.231 0.222 0.19% 0.195 0.139
SvYm 0.267 0.258 0.226 0.211 0.203 0.185 0.178 0.123
Sv-Yu/Se 0.264 0.246 0.204 0.134 0.123 0.117 0.102 0.092
&/ Yo-q 0.249 0.234 0.184 0.114 0.104 0.102 0.088 0.077
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