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Abstract: The results of triaxial consolidation drained shear tests on medium-coarse sand in
Shenyang region under different confining pressures show that the relative density strongly affects
the strength-deformation property of medium-coarse sand. Taking the relative density as
independent variables, the general disturbance function was put forward. Then the modified D-C
model, which could reflect the disturbance’ s influence on the strength-deformation property of
medium-coarse sand, was developed by establishing the relationship between parameters K and
peak strength and disturbed degree. The contrasts of the forecast results between the modified D-C
model and D-C model are as follow; the forecast results of D-C model and experimental results are
consistent when Dy, is close to zero; the stress value predicted by D-C model is larger than the
modified model in this paper when sand is positive disturbance; the stress value predicted by D-C
model is smaller than the correction model when sand is negative disturbance. It is found that the
modified D-C model can describe the strength-deformation property of medium-coarse sand better
than D-C model at the disturbed state.

Key words: Shenyang medium-coarse sand; triaxial consolidation drained shear tests; relative
density ; general disturbance function; modified D-C model
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Fig. 1 Particle size distribution curve of Shenyang
medium-coarse sand
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Table 1 Basic physical parameters of the test
» d Pa Pamin Pamax D,
(grem™)  (grem™)  (grem™)
0.11 2.66 1.53 1.37 1. 65 0.62

TFERT, 73 5 J2 ST, £ T00 T ByialAe S5
2 TP T ARSE AR D, #5515 . 35 P15
BB, R 7 B S A R R AT R (T R
320 kPa, B EA/NT 0. 95) . Z54 AR HUKS B W 7
% e, K H 0. 015 mm/min A4 5T Y 0 48 3 R 3
17 B HEK GRS 79 ot 0 A TR A o 34 e R e (L
SR E T A
1.2 HERATRINEE R
121 WA R R 4R

=R S5, 4 P A [R) AR X 5 52 BE %) T FH
by DX FFORL D S S A 1Y) = 5 D) G &5 AR DL A 2.
H AT, oML RS B N Ty — AR R AR R
A1) FEARRIAR X 2 52 FE 2T, Ao i) I {5
JESHE I oy 3 RITZ WA 2) ZEAH R
Bl o, 260, PSRN (o, -0y), - 4
N AR &, RHER I RPR S HAXT 2 52 D, (35K
T2 TG R AR U B R RS T D b3 512
HuyaZsia E, WK (HEE B o, 0%
I, E, 3G B2 R 5 3 ) I Hh R A A X 2 52
D, W3, HIE R E (o), - oy) W2 AH NI
K34 24 OB R R H B0 06 {5 3, LAl 1
NAE &, BRI FITE4% ~6% ZIH].

1.2.2 7B sREERE AT

& 2 AT A 5 S D, X ot A Y i A
AR A B WIS (o, —oy), — A
A5 &, K Z LS Kondner %5 #2910 il
AN T — AR 5 F AL A ST 223 B
UG B AR RPN T - AR G R £k, AU 2
(1) FiR.

2

O, -0y =—". (1)
a+be,
W DIt it E, i3RB0IN= (2) s
—d( - a  _1
E, —d(a_l _0_3)\81:0 = (a+b81)2|51=0 =,
(2)
(D) e, —o N
(o, _0-3)u1t:%‘ (3)

ARSCR XS E A5 1E 1970 4R s, R H
2B N AR FESE a M b, FEETFR | e Ab A
PR,

FE BRI R, IR AT N (4) B .

(o, -03);

(0 =00 u “
A (o, -0y),a,E, (0, —0;) 4,0 X R, BT
FE T RIS ISR 5]

R, =



420 AIRFF]R(BAARFFIR)

% 38 A

4001
3001

200}

(U 1_Us)x/kPa

100,

800
700}
600 Ly
5001 4

400

(U 1_0'3)f/kPa

300
200

o
——
R —
100 L 0,=200 kPa e

1200

1000}
800} |

6001 ¢

(U 1_Us)x/kPa

400}

200 0,=300 kPa

B2 AEBEETHEHRERE S - RIXR ML
Fig. 2 Stress-stain relationship curves of the medium-
coarse sand under different confining pressures
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Table 2 D-C model parameters of the medium-
coarse sand in Shenyang area under
different working conditions

o/ p (-0 a  E (0,-0)u b
MPa ' MPa kPa' MPa MPa MPa™'

f

0.4 0.295 411 243.5 0.386 2.58 0.764
01 0.5 0.367 3.35 298.40 0.469 2.06 0.782
0.6 0378 3.23 309.84 0.476 1.99 0.79%

0.7 0.391 3.00 333.33 0.490 1.91 0.798

0.4 0.619 275 363.37 0.787 1.27 0.787
0.2 0.5 0.676 243 411.59 0.811 1.23  0.785
0.6 0.707 2.26 442.47 0.854 1.17 0.828
0.7 0.753 2.09 478.63 0.937 1.07 0.804
0.4 0.889 2.01 486.18 1.070 0.94 0.831
0.5 1048 173 5718.04 1.297 0.77 0.808
03 0.6 1073 161 621.12 1.318 0.76 0.814

0.7 1.157 1.50 667.84 1.419 0.71 0.817
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Table 3 Values of K and n of the medium-coarse
sand under different relative densities

D. o;/ Ig(E/ lg(oy/ K n
MPa p.) P.)
0.1 3.380 -0.006
0.4 0.2 3.554  0.295 2398.833 0.623
0.3 3. 681 0.471
0.1  3.469 -0.006
0.5 0.2 3.630  0.295 2728.978  0.623
0.3 3.771  0.471
0.1  3.485 -0.006
0.6 0.2 3. 640 0.295 2924.152 0. 621
0.3  3.787  0.471
0.1 3.517 -0.006
0.7 0.2 3.674 0.295 3258.367 0. 620
0.3 3.817  0.471
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Fig. 3 InK-D, relationship curves of the medium-coarse
sand
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Table 4 Values of M and / of the medium-coarse sand
under different relative densities

D o/ gl(o,-0y)y/ 1g(oy/ ,
" MPa p.] Pa)

0.1 0. 464 -0. 006

0.4 0.2 0. 786 0.295 2.985 1.011
0.3 0. 943 0.472
0.1 0.523 -0. 006

0.5 0.2 0. 824 0.295 3.366 1.026
0.3 1.014 0.472
0.1 0. 560 -0. 006

0.6 0.2 0. 843 0.295 3.630 0.993
0.3 1.025 0.472
0.1 0. 586 -0. 006

0.7 0.2 0. 871 0.295 3.881 0.998
0.3 1. 057 0.472
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Fig. 4 M-D, relationship curve of the medium-coarse
sand under different relative densities
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Table 5 Parameters values of the modified D-C models
considering the effect of the soil’ s disturbance
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Table 6 Parameters values of the D-C model for the
medium-coarse sand in Shenyang region

% p 0,-0y; a E (oy-03)y b )
MPa ' MPa kPa™' MPa MPa MPa' '

0.4 0.619 2.75 363.37 0.787 1.27 0.787
0.2 0.5 0.676 2.43 411.59 0.811 1.23 0.785
0.6 0.707 2.26 442.47 0.854 1.17 0.828
0.7 0.753 2.09 478.63 0.937 1.07 0.804
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Table 7 Parameters values of the modified D-C model
for the medium-coarse sand in Shenyang region

Dy c d n @ B R;

0.62 7.388 1.020 0.622 1.841 2.954 0.801
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Table 8 Values of the disturbance degree D, for the
medium-coarse sand in Shenyang region

Dr DD

0.4 0. 650
0.5 0.531
0.6 0. 300
0.7 -0.493
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