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Correlations of physical and mechanical properties of typical soft soils in Wuhan
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China; 3. Central Southern Geotechnical Design Institute Co., Ltd., Wuhan 430074, China)
Abstract: The shear strength indices of deep foundation pits in Wuhan area are generally acquired through direct shear tests.
They are simple and locally applicable and fails to simulate the natural state of soils. Thus, the soil strength parameters obtained
have certain limitation, and the correlations of physical and mechanical properties are also vague. In order to study the
correlations of physical and mechanical properties of typical soft soils in Wuhan, based on the deep excavation of soft soils in

Wuhan area, four hundred groups of data from 10 projects in Wuhan are adopted. Physical and mechanical parameters of soft

soils in Wuhan are studied. Combined with the traditional methods of mathematical analysis, the engineering geological

characteristics are investigated, and the correlations between the physical and mechanical parameters and their indices are

jillf3

analyzed. The results show the physical indices of typical soft soils, such as natural density, dry density, liquid limit, plastic

limit and saturation, are in normal distribution. The statistical distribution of shear strength indices indicates that the normal
distribution of physical parameters will change with different experimental conditions for different soils.
Key words: soft soil; deep foundation pit; shear strength; parameter
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Table 1 Physical and mechanical statistics of soft soil indices in

Wuhan Yangtze I terraces
4 FEARR A
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B RN K
w/% 386
y /(KN'm?) 385
7o /(kN'm?) 42

EEME ke AR
u o  FHs
21.4~72.6 38.15 16.08 0.42

15.7~20.5 17.95 1.46  0.082
11.8~13.9 12.90 3.91 0.30

e 382 0.62~1.77 1.078 0.36 0.33
S/% 218 88~100 96.81 10.61 0.11
Wi/% 361 28.6~63.6 4136 1982 0.48
Wel% 362 15.6~34.1 2298 8.39 0.37

Gs 79 2.71~2.76  2.74 0.076  0.028

Ip 316 74~323 1731 3.07 0.23

I, 311 0.1~1.7 0.806  0.178  0.257

o o/MPa”! 249 0.1~1.2 0.46 0.13 0.30

EJ/ MPa 252 1.7~253  5.657 1.89  0.297

Fz2 RiIACT | HHREEDT (cq) FHT e, o BRI
Table 2 Statistics of ¢, ¢ of soft soils under cq in Wuhan Yangtze I

terraces
_ AR o P R AR
=L = / X [H N "
c/kPa 20 7.4~214 12.8 17.83 1.39
ol(° ) 20 5.4~18.6 11.7 11.76 1.01
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Table 3 Statistics of ¢, pof soft soil under CU in Wuhan Yangtze I

terraces
N ¥ . P R AR
BhR = / X [H N o
I L A
c/kPa 28 13.7~50.8 29.1 59.65 2.05
ol(° ) 28 14.3~31.1 22.7 20.44 0.90
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Fig. 1 Correlations of physical and mechanical properties of soft soils (cq) in Wuhan Yangtze I terraces
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Table 4 Correlations of physical and mechanical properties of soft soils (cq) in Wuhan Yangtze I terraces
FEAR R HAR RIS 5] )= 75 MRRH R
c=-0219w+17.85 0.375
21 ¢ w ¢=0.010w" - 1.197w + 40.59 0.504
¢ =25.40¢ " 0.340
¢ =-8.563¢+18.76 0.333
21 c e (FLBRELD ¢ =19.28¢-60.23¢+52.70 0.478
¢ =28.28e 0% 0.300
¢ =—0.235w+18.06 0.283
21 c W ¢ =0.006 w —0.739w +28.03 0.289
c=25.78e""m 0.252
9 =-0.181w+14.55 0.316
21 0 w 9 =0.008w" - 0.961w + 32.67 0.418
@ =19.89¢ *0 0.238
¢ =-7.630e +15.99 0.326
21 0 e 9 =16.29¢* —51.29¢ +44.66 0.454
@ =2529¢""% 0.255
9 =-0.153w_+ 12.96 0.149
21 0 W 9 =0.019w’ — 1.699w +43.55 0.219
@ =14.60e """ 0.095
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<, X, N NRAR F AR R AR A, )RR itH e
n Y Table 5 Distribution of physical and mechanical parameters and
ﬁ = 2 -3= [Z(X X) [Z(Xi - X)zj -3 H their indices of deep silt soils in Wuhan Yangtze I terraces
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W X, X, X, %y\ VAX T I REAS, SRR Wi/% 0.122 -0.837 0.300 5.257 #&% Sy A
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Table 6 Distribution of ¢, ¢ (qq) of silt soils in Wuhan Yangtze I

terraces
o FER FEA EAR e
?El */T\‘ T R B R u, u, - P
R B BB, URAE S
A/
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. ) EALLIE
p/(° ) -1.052 0223 2207 3315 jEés Py

F 7 RIXHICOL | FMRERMRF L EHFIER (cqik
1) FitomE
Table 7 Distribution of ¢, ¢ (cq) of silt soils in Wuhan Yangtze I

terraces
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VR B JEPB BER B
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