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Fig.1 Schematic of stress paths

Fig.2 Mohr’s envelopes obtained from different tests
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Table 1 Physical and mechanical properties of soil sample
K= w/ % B p/ (g - cm’3) LB €y AR wp/% IR wy /% YRR R %L 1,, TRBRFE %L I, JE4RE C, (100 -200)
73.3 1.56 2.2 28.5 58.4 29.9 1.5 0.508 3
F2 REIHERITEERESR

Table 2 Schemes of test on the unloading shear strength of soft soil

Ky &% [ 25 1) 7 SR CRARK) -
Weorg s 2 (o —0:)/ o - A N ] # A%
’ HE oy SR o= o) ey wbck (1 prs)
1CU100 100 o
v }Egggg - - ggg 0 7B ‘(T; l‘jc‘ v =0.06 mm/min 0—A—B
y 1
1CU400 400
DCU100 100 "
. . |
DCU Detano - - 00 0 sl )T Ag=0.02 kPa/min 0—A—C
1
DCU300 300
IKCU100 100 o RS
IKCU  IKCU200 100 0.7 200 43 sl ) (a0 v=0.06 mm/min  0—D—EF
TKCU300 300 o M
DKCU100 100 o A
DKCU  DKCU200 100 0.7 200 43 B ) s v=0.06 mm/min 0—D—0—A—B
DKCU300 300 o
IGK50 50
L T — o — BsEH —  ©=0.06 mm/min —
IGK300 300
DGK50 50
DGK100 T [ 445 s 100 . s - ~ ) B
DGK DGK200 4 400 kPa 200 Jof AR ] v =0.06 mm/min
DGK300 300

T 1CU FoR# M =3 05 U108 ; DCU R # =l 97 U150 s IKCU 7R K [B145 )5 PFIEAT 3 0 =il 97 171058 ; DKCU 7R Ky 6125 )5 #r 7F
BEATH =3 0 U010 5 ICK 7R [ 45 R DT 15085 s DGK 7 g 191 [91 45 i ST 2 AN ] 181 45 s 73 3047 R B3



%3 H JE K48

®3 AR X THIHB R EIER

Table 3 Shear strength parameters in different tests

T
LA i
kPa kPa kPa o/(°) c'/7kPa  o'/(°)
100 89.1
200 130.0
ICU 10.0 12.5 3 24.9
300 187.4
400 306.0
100 66.8
200 113.7
DCU 13.0 18.5 5 16.7
300 159.8
400 207.4
100 131.5
IKCU 200 170.2 20.0 15.2 38 28.8
300 247.3
100 124.1
DKCU 200 165.7 30.0 10.5 47 14.4
300 203.3
50 22.4
100 43.6
IGK 6.3 20.3 — —
200 85.8
300 113.9
50 52.3
100 74.9
DGK 42.4 16.9 — —
200 112.6
300 127.8
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Fig.3 Stress-strain curves
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Table 4 Results of initial tangential loading/unloading

modulus
kP ICU DCU IKCU DKCU
T/ KEE E./MPa E,;/MPa E./MPa E,;/MPa
100 5.00 4.74 28.57 19.28
200 10.75 8.00 33.33 23.20
300 16.23 11.36 40.00 28.39
400 21.28 15.63
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Fig.4 Curves of initial loading/unloading modulus
versus average consolidation pressure
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Abstract ; Through different consolidation and shearing paths, unloading shear strength tests were carried out on

typical Guangzhou soft soil. Different shear strengths were obtained through different test methods. The unloading
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shear strength parameters were lower than loading shear strength parameters. For foundation pit engineering, the
DCU (lateral unloading triaxial test) is suitable for the actual situation. Nevertheless owing to its difficulty, the
DGK ( preloading consolidation, followed by unloading to different consolidation pressures, and quick shear test in
subsequence) can be employed instead. The test also showed that the stress-strain curve with work hardening was
still hyperbola under unloading condition. Unloading shear strength was smaller than loading shear strength when
given the same confining pressure. Initial tangential unloading modulus was smaller than initial tangential loading
modulus, therefore, when the loading modulus is used instead of the unloading modulus, the project is prone to be

in hazard.

Key words : soft soil; unloading strength ; unloading modulus
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Permeability Coefficient of Damage Zone of Surrounding
Rock Based on Drucker-Prager Criterion

SUN Zhen-ping, GAO Zhao-ning, MENG Xiang-rui
(School of Mining and Safety, Anhui University of Science and Technology, Huainan 232001, China)

Abstract ; This research is to provide theoretical basis for the deformation calculation and stability analysis of road-
way under seepage action. The analytical solution of circular roadway’ s surrounding rock stress field, and the ex-
pression of surrounding rock’ s permeability coefficient were put forward in consideration of intermediate principal
stress based on Drucker-Prager criterion and Damage Mechanics. Moreover, the relation of permeability coefficient
K vs. pore water pressure p, and K vs. radius r of surrounding rock’ s plastic zone were obtained. Results showed
that within the damage area, permeability coefficient K decreased nonlinearly with the increase of r, while increased

exponentially with the rise of pore water pressure p.

Key words; Drucker-Prager criterion; damage variable; intermediate principal stress; permeability coefficient;

pore water pressure





