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Abstract;In this paper, the strength-strain relations of the gravelly sand in Shenyang considering
the influence of disturbance are established by the triaxial consolidation drained shear tests and the
modified Duncan-Chang model focused on gravelly sand in Shenyang is obtained which can pro-
vide the theory basis for practical geotechnical engineering. Based on the theory of DSC, the gener-
al disturbance function which can consider the influence of disturbance is established in which D, is
used as a parameter of disturbance. Combined the results of triaxial tests, the modified Duncan-
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Chang model focused on gravelly sand in Shenyang is obtained in which the disturbance function is

introduced. The test results show that the stress-strain relationship curve tends to soften for the me-

dium dense and the gravelly sand and the disturbance has big influence of the parameter K and the

peak strength( o, — o;)f in traditional D-C model and it has little influence of the parameter n and

the failure ratio Rf. Also,the calculation curves by the modified model are analyzed comparing the

test curves and the results show that it is better to use the modified model considering the influence

of disturbance comparing the traditional models as the former can make a better description of the

strength and the deformation characteristics of the coarse-grained sand in Shenyang area.

Key words ; Shenyang area; gravelly sand ;triaxial test;relative density ; disturbed function ; modified
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Table 1 Basic physical parameters of the test
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Table 2 The D-C model parameters of gravelly sand under different working conditions in Shenyang

HIXI%SE D, B oy/MPa WIHAVIZERL E/MPa 1g(E/p,) lg(oy/p,) BHK B n
0.1 226.8 3.350 ~0.006
0.2 249.0 3.490 0.295

0.5 2212.4 0.508
0.25 324.1 3.544 0.392
0.4 464.6 3.612 0.596
0.1 313.5 3.380 ~0.006
0.2 369.0 3.561 0.295

0.6 2512.0 0.501
0.25 467.7 3.617 0.392
0.4 611.3 3.691 0.59
0.1 354.9 3.581 ~0.006
0.2 410.5 3.635 0.295

0.7 3287.8 0.503
0.25 536. 1 3.693 0.392
0.4 709. 1 3.762 0.596
0.1 454.9 3.661 ~0.006
0.2 492.0 3.730 0.295

0.8 4491.1 0.509
0.25 652.4 3.780 0.392
0.4 949.2 3.814 0.596

Lbitt E, WS HCa BEVEL RIS SE RN B2RBERR (WX (3)), &
1970 4SRN E T R R A RS 1g(oy/p,) 5 1g(E/p,) WRRIMZ (WK 4)

a i b. TAE BRI LIRS 1gK IR LT
s n (REHLAIR p, FRARIER RS,
O, —0;=—"1—". (2)
*a+be, o)
o . . N E:Km(3]. (3)
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Table 3 D-C model parameters of gravelly sand under different working conditions in Shenyang
AR A R Al 113
& o3/ MPa D, R;
(o, —05)/MPa (o, —05) /MPa
0.5 0.364 0.513 0.71
0.6 0.397 0.537 0.73
0.1 0.7 0.425 0.595 0.71
0.8 0.432 0.629 0.69
0.5 0.657 0.943 0.71
0.6 0.703 1.020 0.70
0.2 0.7 0.725 0.990 0.73
0.8 0.747 1.087 0.69
0.5 0.787 1.140 0.70
0.6 0.815 1.212 0.69
0.25
0.7 0.883 1.244 0.71
0.8 0.904 1.291 0.70
0.5 1.093 1.552 0.72
0.6 1.157 1.630 0.71
0.4
0.7 1.202 1.717 0.70
0.8 1.247 1.754 0.71

M3 AT TO T BIR R, AR LR

AN BRI HOANEE D, BYZS AR T CE
AR AT AE. TR BR i N ) 22 (6 B8 D,
PR TN 2 3 2 O, 5 D, R A X
. &R (o, —0y); 5 oy, AR, EHHE
A= (7) B FR S8 1gM AR LU,
IR HEARER.
Ig[ (o, —0y)/p,] =lgM+11g[o,/
. (7)
B2 3 Fdmar AK(7) i, 5 2 AR
X ST BRED I 1gM R il 2k (L
Kl6).
HIE 6 FIAL, 25 TOL 1 A RIFRRE
PRI AA N | ANFE D, 284k, H 1=0.8, 7]
AMEEIE. Wi M B D, 2R BK, Mk

Pal

D, (AR AR ILE 7, W aT 1 M 5 D,
EIT MR,

FHIEC(8) X ZF AT A A HE
M SE R B R =0.984  [FIL , X & KR
PUA A A B X T ILBHBRD , TS
BoafMBYIH1. 84 F12.95.

M=« +8D,. (8)

LA D, A 255K (1) ~ K (8), 153
Z AR RS PR BHEREME IE X — gAY
H

0'l - 0'3 =

&

R.e
1 N €

n 1
e(.mp,pu[%j («+BD)p, (03]
pa pu

. (9)




74 Tk B SOR S e AR (A R R SE R

9533 3%

1.1¢
1g[(6,-0,)/p,]=0.563+0.805 lg(c,/p.)
R=0.995

1.0+
— 091
p
¥
£ 0.8}
=

0.7r

0.6

0 0.1 0.2 0.3 0.4 0.5 0.6
1g(ay/p.)
L.1r (a) D,=0.5
1g[(g,~0,)/p,]-0.608+0.797 1g(0./p.)

1.0 | R*=0.984
—= 0.9
p
¥
5 0.8
=

0.7

0.6

0 0.1 0.2 0.3 0.4 0.5 0.6
1g(cy/py)
(c)D,=0.7

1.1p

1g[(0,~0,)/p,1=0.586+0.799 Ig(c,/p.)
R*=0.982

0 01 02 03 04 05 06
1g(e/p.)
Lie (b) D,=0.6

lgl(0,-6,)dp J=0.624+0.793 1g(c,/p,)
Lol R=0.987

0 01 02 03 04 05 06
1g(a/p.)
(d)D,=0.8

6 AFEMMFELET g (0, -03) /p, 15 1g(0y/p,) KR IMIZ
Fig.6 The lg[ (o, -03)/p,] —1g(o,/p,)relationship curves under different relative densities

4.0

3.8F

M=1.841+2.954D,
R’=0.984

3.6
3
3.4
3.2
3.0%
0.4 0..5 016 017
D,
B7 W M5 D, KRRML
Fig.7 M-D, relationship under different relative

densities

4 BIERBRIRT IR IR

RIIESE Y D - C A

I = BB R ZR B 5 B B X R oy =100
kPa 4% B0, 0 331 2R 1A 1E A8 1Y K A% 4t
D — CHEY 58 Kt X e o B . A [RI AR X 2%
SR ML BE D), 51T 3% 4.

x4 HOWILIIE D,
Table 4 Values of disturbance degree D,, for gravelly

sand
ARXTHSLE D, #3E D,
0.5 0.593
0.6 0.452
0.7 -0.357
0.8 -0.626
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Fig. 8 The stress-stain relationship curves of the gravelly sand under different disturbance degrees
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