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A Study on the Determination of Bearing Capacity of Soft Silty Ground and
Polluted Silty Ground with Wastewater and Factory Waste Oil

d F & Ahn, Jong-Pil
ELO I N Park, Sang-Bum
Abstract

Laboratory model test with soft silty ground (ML) and polluted silty ground with wastewater and factory waste oil
(ML;) was conducted and the applicability of changes of bearing capacity from the increase of pollutants was compared
and analyzed with existing findings. As silty ground polluted with wastewater and factory waste oil had increased contents
of pollutants, plasticization of ground was fostered compared to soft silt ground due to the influence of pollutants, and
characteristics of ground strength decreased. Critical surcharge value of soft silty ground qu=4.14c,, ultimate bearing
capacity value qu=9.53c,, critical surcharge value of silty ground polluted with wastewater and factory waste oil
ge=1.78¢, and ultimate bearing capacity value qu=4.39¢,. Critical surcharge and ultimate bearing capacity of silty ground
polluted with wastewater and factory waste oil were less than those of soft silty ground. 1t meant that shearing resistance

due to the increase of pollutants decreased and rather a smaller value was obtamed.
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Table 1. Proposed equation of critical surcharge and ultimate bearing capacity in clay

Proposer Critical surcharge Ultimate bearing capacity Qer/ Qui
Meyerhof Qo = (B/2H+7/2)cy aut = 8.30cy -
Tschebotarioff Ger = 3.00c, Qut = 7.95¢, 0.38

JH! der = 3.60c, qut = 7.30c, 0.49
Jaky Ao = 3.14c, aur = 6.28c, 0.50
Terzaghi—1 Jor = 3.81¢cy qut = 5.71¢y 0.67
Fellenius - qut = 5.52¢, -
Terzaghi—2 Go = 3.81cy aqut = 5.30¢, 0.72
Prandtl - qut = 5.14c, —
Darragh der = 4.00c, - -
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Table 2. The physical properties of model soils

FARNA 8%l o 2GR M) EARte) ¥
2 Wz AT Holt

>

Table 2= &Jokx|uta} EFQ wj2~9} A} w2

Sd® AEXue] AN S AR T

o Uehd Aoloh 9= FheFo] Eid

1 AT EE FojRled), ol 2EEH

A|urel 2448l7E 2 o] A|uke] FEE
%7:‘-4\—‘5'}-‘5 o2 AlgE )

o |m
:
L i

4.2 SHH5I=2 43

U3 Table 32 AoFst AEX|RE A0 w0} &
Ada2 298 AEARSY ASHE 42 BEAE
FA(qe-Sv), A& dha-sl

of 23t sl
%fﬁ(Logqo-LogS )1} i‘ﬁf'f“--’z‘-’d“%%’%%%ﬁ(sv—\(m) EL
¢/YmyBHe] ol A

39S rgarw );%aeack
ehdl Slofck. Fig 62 RRAFNA ¢

Aslg ulie Rl ute Uehd AR A8
& The 4] ()7} 2| Darragh®] AQHA|T} Terzaghi®| A

Soil No. MLOOO MLO20 MLO40 MLOB0 MLO8O ML100 — —
Result ML,000 ML,020 ML,040 | -ML,060 ML,080 MLo100 ML,120 MLo140
_ 30.06 32.51 35.18 37.92 42.30 46.84 — —
Moisture content (%)
44 51 44.23 44 .04 43.55 43.37 42.89 42.52 41.76
‘ 0.77 0.82 0.88 0.95 1.03 1.12 — —
Void ratio
0.94 0.96 0.97 1.03 1.12 1.13 1.17 1.22
o 0.20 Q.21 Q.23 0.25 Q.27 Q.31 - —
Compression index
0.44 0.43 0.42 0.42 0.39 0.37 0.36 0.34
, 19.03 6.37 4.90 3.33 1.28 0.59 — —
Undrained shear strength (kPa)
5.98 5.49 4 .81 4.31 4.02 3.82 3.43 3.24
Table 3. Critical surcharge of model tests (ML, ML,) (qc, kPa)
| Soil No-| g 020 040 060 080 100 120 140
Soil Name
ML 79.43 28.93 21.08 3.83 7.55 4.51 - —
ML, 17.36 15.10 12.85 12.06 10.69 10.00 10.00 5.88
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Table 4. Comparison of critical surcharge (ML) (qc, kPa)
Soil No MLOOO MLO20 ML040 MLOGO MLO80 ML100
Model test 79.43 28.93 21.08 8.83 7.55 4.51
Darragh 76.10 25.50 19.61 13.43 5.10 2.35
Terzaghi 72.47 1 24.32 18.73 12.75 4.90 2.26
JHI 68.45 22.95 17.65 11.96 4.61 2.16
Jaky 59.72 20.01 15.40 10.49 4.02 1.86
Tschebotarioff 57.07 19.12 14.71 10.00 3.82 1.77
Meyerhof 33.83 11.38 8.73 5.98 2.26 1.08
Table 5. Comparison of critical surcharge (ML) (qc, kPa)
Soil No ML,000 ML,020 ML,040 ML,060 ML,080 ML,100 ML,120 ML,140
Darragh 23.93 21.97 19.22 17.26 16.08 15.30 13.73 12.94
Terzaghi 22.75 20.89 18.34 16.48 15.30 14.61 13.04 12.36
JHI 21.57 19.81 17.26 9 14.51 13.73 12.36 11.67
Jaky 18.83 17.26 15.10 13.53 12.65 12.06 10.79 10.20
Tschebotarioff 17.95 16.48 14.42 12.94 12.06 11.47 10.30 9.71
Model test 17.36 15.10 12.85 12.06 10.69 10.00 10.00 5.88
Meyerhof 10.69 9.81 8.53 /.65 7.16 6.77 6.08 5.79
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Table 6. Ultimate bearing capacity of model tests (ML, ML,) (qu, kPa)
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Soil No.
Soil Narme 000 020 040 060 080 100 120 140
ML 186.63 63.74 53.94 39.23 16.97 8.83 - -
MLp 27.75 27.07 23.44 22.65 21.77 19.22 19.12 13.63
Table 7. Comparison of ultimate bearing capacity (ML) (qu:, kPa)
Soil No MLOGCO ML0O20 MLO40 MLO60 MLO80 ML100
Model test 186.33 63.74 53.94 39.23 16.97 8.83
Meyerhof 157.89 52.86 40.70 27.65 10.59 4.90
Tschebotarioff 151.22 50.70 39.03 26.48 10.10 4.71
JHI 138.86 46.58 35.79 24.32 9.32 4.31
Jacky 119.44 40.01 30.79 20.99 8.04 3.73
Terzaghi 1 108.66 36.38 28.05 19.02 7.26 3.33
Fellenius 105.03 35.21 27.07 18.44 7.06 3.24
Terzaghi 2 100.81 33.83 25.99 17.65 6.77 3.14
Prandtl 97.77 32.75 25.20 17.16 6.57 3.04
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Table 8. Comparison of ultimate bearing capacity (MLp) (qus, KPa)
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Fig. 11. Relations of undrained cohesion & ultimate bearing
capacity (ML, MLy)

Soil No ML,000 ML,020 ML,040 ML,060 ML,080 ML,100 MLp120 ML,140
Meyerhof 49.62 45.60 39.91 35.79 33.34 31.77 28.54 26.87
Tschebotarioff 47.56 43.64 38.25 34.32 31.97 30.40 27.26 25.69
JHI 43.64 40.11 35.11 31.48 29.32 27.95 25.11 23.63
Jacky 37.56 34.52 30.20 27.07 25.30 24.03 21.57 20.30
Terzaghi 1 34.13 31.38 27.46 24.61 22.95 21.87 19.61 18.44
Fellenius 33.05 30.30 26.58 23.83 22.16 21.08 18.93 17.85
Terzaghi 2 31.68 29.13 25.50 22.85 21.28 20.30 18.24 17.16
Prandtl 31.28 28.24 24.71 22.16 20.69 19.71 17.65 16.67
Model test 27.75 27.07 23.44 22.65 21.77 19.22 16.50 15.50
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