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Fig. 1  Composition of Chengdu clay particles

23 48 h, FEoM A, ot A s P AR AS B R
KA (w « AL RN E K B 5 T L R A )
o) o R ar B AN TR 5 7K AR SRR e S DX A
WA G AR T RCE T 11 A AR, 2053 1) AR Y
IMA—E Bk BRIEHI IR 5 KR TR E KR
HRIE IR XA 180 (A RE B KR LR 1) il 5 1
JeHILIE 2,

B2 ERtEm
Fig.2  Mud Sample

2.2 KIGUEE

AR U H AL A R S 9 ) R 1L o
530 55 0 5% B 09 i A8 A E ( BE Hh A AR R
MCR301) .

A R B YAl B RBAL BTt SRR T 1, il
HdE R Je R G M R AL, 58 il |
BRetbm et AaXE R ST MK & 48,
TR T, A AR [ (LR 3,4)
T LA AR BRERIE SR TR B Az U
PN 33 5 e i 5 U0 3o A2 iy 52 2 BT U ) 7
(WES5) .

2.3 REHVIRKEAR

X A — A EC R A B Je 5, DG 12 A [ 5E AP AT
Vs B 5 T b 50 (WL 4) , 750
B VIR AR o A SRR AT A R IR 4y B L]



72 i 37 %
RIS KE
Tab.1 Miosture Content of Mud
KR G 1 2 3 5 6 7 8 9 10 11
PR/ (g em™)  1.82 1.75 1.71 1.65 1.60 1.51 1.41 1.32 .20 1.15
PRI KE % 50 57 63 72 80 101 131 182 302 400

3 ZZRMA MCR301 i EE{L
Fig.3  Antonpa MCR301 rheometer
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Fig. 6 Shear stress and shear rate diagram
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Fig.9 Relationship between peak re-shear stress and moisture content
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Tab.2  Physical and Mechanics Parameters of Mud
KA E 1 2 3 4 5 6 7 8 9 10 11

PR IR, % 50 57 63 67 72 80 101 131 182 302 400
PRIETRE/ (¢ em™?)  1.82 1.75 1.71 1.68 1.65 1.60 1.51 1.41 1.32 1.20  1.16
WIBY R JJWeff 7y /Pa 10670 7412 5718 3360 2628 1550 365 182 47.4 11.7  5.70
SN T (E 7o/ Pa 3002 1914 1460 1342 1150 864 331 170 46.8 11.7 5.70
R 3.55 3.87 3.92 2.50 2.29 1.79 1.10 1.07 1.01 1.00  1.00
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Experimental Study on Influence of Water Content on Mechanical

Properties of Debris Flow Slurry

JI Xianjun'*, LIANG Ying', PAN Huali*, OU Guoqiang”*

(1. Nanyan Institute of Technology, Nanyang 473004, China;

2. Institute of Mountain Hazards and Environment, Chinese Academy of Science, Chengdu 610041, China)

Abstract: The influence of water content on the mechanical properties of mud is the basic content of the study on

the moving process of debris flow disaster. Using the clay in Longquan District of Chengdu as the experimental
material, 11 kinds of mud with different water content (50% , 57% , 63% , 67% , 72% , 80% , 101% , 131% ,
182% , 302% , and 400% ) were prepared. To analyze the effect of water content on mud shearing process, shear

stress change process, shear stress peak and sensitivity, two cycles of rotary shearing experiments were carried out

on mud with different moisture content by using Anton Paar MCR301 rheometer. Each cyclic shear process was

divided into two stages: accelerated shear (0 ~30 s~') and decelerated shear (30 ~0 s™'). The experimental

results showed that: The peak shear stress of the first and of the second cycles had a strong power relationship with
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the moisture content. The influence of moisture content on the shear stress of slurry was different; The shear stress
change processes were completely different in each stage of the first and the second rotary shearing process, and the
shear stress peak value of the first and the second cycles decreased rapidly, and the sensitivity decreased rapidly to
1 with the increase of the moisture content, when the moisture content was lower than 100% . However, the change
processes of shear stress in each stage of the first and second rotary shearing were basically the same, and the shear
stress peak value of the first and the second cycles decreased slowly with the increase of moisture content, and the
influence of moisture content on sensitivity of slurry could be ignored, when the moisture content was higher than
100% . This study also indicated that the moisture content threshold affecting Chengdu clay mud shear process,
shear stress change, shear stress peak and sensitivity was 100% . In this paper, a dynamic shear tests were carried
out on the clay slurry in Longquan District of Chengdu, and the influences of water content on the mud
characteristics were fully discussed. It provided reference for the study of clay properties in other areas, and had

important research significance.

Key words: clay slurry; rotational shear test; moisture content; Chengdu clay



