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Experimental study on the influence of moisture content on the
mechanical properties of soil-rock mixture
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(1. Department of Underground Architecture and Engineering, Tongji University, Shanghai 200092, China;
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Abstract: In order to study the influence of initial moisture content on the mechanical properties of soil-rock mixture, a
series of large-scale triaxial consolidated drained shear tests were carried out on a typical soil-rock mixture material. The
results show that with the increase of initial moisture content, the stress-strain curve of soil-rock mixture shows a downward
trend. The higher the confining pressure is, the more obvious the downward trend is. High confining pressure and high
moisture content inhibit the shear expansion of soil-rock mixture, and the shear induced contractancy is more obvious. The
stress-strain relationship gradually changes from the hardening-to-softening type to the pure hardening type. The shear
strength and normal stress of soil-rock mixture exhibit a nonlinear relationship. The increase of moisture content will reduce
the shear strength parameters of soil-rock mixture. The stress-strain relationship of soil-rock mixture is well fitted by
Duncan-Chang model, and the variation law of material parameters with moisture content is obtained.

Key words: soil-rock mixture; moisture content; large-scale triaxial test; shear strength; Duncan-Chang model
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Fig.2 Gradation curves of soil-rock mixtures

2 TAREAMAE =X

21 REERE

WRI6 K [R5 K2 STX-600 K7 = #l BT )4,
WAk, W50k B 3 B Kl . SCON-2000 i
RS SRR, MR EsIaE . far gL A
SRR AT R TR A S5 - AR i g 4R ik
ISR FR AT 2N 1000 kN, e K EN7T %N 800 kN,
A Nk s KA 10 Hz, 1) gk dse KA 5 Hz,
XE [FB % 5 Hz, % KHEE 2 MPa.
22 RAHEHE

RPRERIFEROR, BE3AE TR G R ATHIRE,
WFEEAA N 300mm, 15 600 mm. LRI HEEE
SEREBR, AR YT Ee e i 4 ) iR T8 B R | e
SCRE, TEFEEHIN 2.1 g/lem®. RFEREZ 90kg,
YR 6 JZIESE, fEZEE 10 em, 2R EA
PR DAY/ % 1) S o AR I R i R L e S 5 i
] P BERS Z R R BB . 456 TREIIA A M=
WIREE A, JFRASEKE (BKE 1.3%). T
IKE (FKE 5%) BE KR CFKE 8%) FA
RE (EARE 11.1%) RFEM =Hit5 . AR
FEEIKFE—3, M KEFER S 3 MR, il
FUFRRFEIE 3 Fion. WIFESERUE, A BITE
100 kPa. 200 kPa A1 400 kPa [l /& T JTJ& =% [& 45
HeKBIY1REE
2.3 RWIIE

AR eSS, TR R EEAEK T, it hn
FEEATIE 4, AR R R AR T AR e R [8 45 58 o
FE A S A E S 280 O 277, 188 R FH AR 428
3, BRI INEGE R N 0.6 mm/min. 4L RN
J3-Hl ) AR il 2 TP 2% B KA I AR N 15%
I, AT nE . ARG R RS WE 4 s

(a) HFERE (b) il &4 e
3 TRREHARZHIAES &

Fig.3 Preparation of a soil-rock mixture specimen for large-
scale triaxial test

o —y

(a) JnELar (b) Im#JE

4 MEEIRERAERS

Fig.4 Specimens before and after loading

24 RIWERSH

(1) A B2 77—l 7] B3 56 5/

AN TF) B K ZRARAEAT 21 1) 8L 7~ ) )92 A% i 28
W s s o fEBIUIRI, B 77— AR Ok RIEAR I
NERPERFR, RN 7 Bl ) B AR 3 Kl e i . B
WM AIIER, R R IRRFIERY, B - RiAR
KRB AN AL M, AT 1B B e AR Sy
PEARTE ,  AE i 8 il 1) 97 A (%) 3 K Tk 26 B S5 0k
Gzo WA WL THE— SR, AR H BN B B
FIREAL B A o o, RS /K ERRE I B ) - B AR
ih 2 B S D) T B KA, RN EER N
R AN [FIFR B B 3 A R 1, kT ] 386 3
A ek 55 o H A B 7K E R A AE AR ) R
(63=100 kPa) S5 T A4 I H A KB S B AL
R, R N R R R AR R AR . 20
SIRTRI, A EKEAHERS, R 2 R R,
VA i R 880K, Tl B BT BT 9 BB sy, AN 5 AR
Ao M EAHER, SRS KR MR, Hyrsyg
FERRA, - O 3R S REA f5 A Ak L 15 i A
e AARE Y o W IR E7K R (w=1.3%) 1L F|
HEKERE (w=5%) Ja, KB 7 ok,
FEn e m B 26 T, PRIEIR 30.34%. 4 57KE

BRI, B KRGS B AR AR AR
940, T B K RELE N, KRN S B

RE R A3 AL RCR A



100 U I G- 2023 £ 3 J
2500 o w=13% 2r
—O0—w=5% 1L
2000} —A— W=8%
—7—w=11.1%
- 0
& 1500 ©
¢ £
S 1000k € —o—w=1.3%
-2} —A—w=5.0%
—O0— w=8.0%
500 3t —v—w=11.1%
_4 1 1 1
0 0 5 10 15
£1% &%
(a) HJE 03=100 kPa (a) HJE 03=100 kPa
2500 o w=13% 2r
—O0— w=5.0%
2000} — A W=8.0% 1r
—v—w=11.1% 0l
©
<
!
—0—w=1.3%
-2 F —0— w=5.0%
—/—w=8.0%
3 F—v—w=11.1%
_4 1 1 1
0 5 10 15
&/% g,l%
(b) [JE 632200 kPa (b) [/ 032200 kPa
2500 2r
2000}
n“f ol
£1 500 | o
8 <
1000k —o0—w=1.3% —0—w=1.3%
—O0— W=5.0% -2 - —0—w=5.0%
—/— w=8.0% ——w=8.0%
500 -4 ——w=11.1% -3 —v—w=11.1%
0 . . . -4 : : '
0 5 10 15 0 5 10 15

&%
(¢) HlE 03=400 kPa
B 5 mN-3HER TRk
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Table 2 Initial parameters for Duncan-Chang model
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