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Tab.1 Liquid plastic limit experiment of Chengdu Clay
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Fig. 1  Composition of Chengdu Clay particles
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Tab.2 Miosture content of mud
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Fig.2 Mud sample of this research
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Fig.3  Picture of Antonpa MCR301 rheometer

AYGRE K A ST [Al.O B AL R, L RS
HT P R 0 R R A S I S T T R

PR - 2 i BB R Bl i o A% R e R
RS B rp L RN R IN Iy . AR
(5] 7 &1 7, [ 7 A s e 3 I3 i3] &0 3 3k /K A0 26 3R 4 A
o B DA i i E
2.2 REHZE

HUE BRI A 8 AT, AR b
SR WK T & 7 i ahd R, A
Ko PO B BT, BT VI R AE 0 ~2 s 10 SR
B BCHEA T 3G o 38 L KA B R G R DU ik I B
fHETE 20 C

3 g R KLihie

3.1 AIKEXI R EBH L R VK 5 KR

FR A DL b 36 o A Ao, 45 e R RE (3R 2)
5 1 77 BE 5 U) 3 A AR AL R LA 4

M BRI SR (K 4) /T LUE B S K & 1
KL UEH I N g FEAK, BB k8000 Pa [ A% ]
5 Pa /iy SYYIN ) Bl BT U] BOR AR BCR, DL K
itk 80.00% 1y K A Je 3 A ], 2 B 1) A Dy
0.01 s~ ' [, B VI 1 Ay 444 kPa; 24 5 1) 5 2 Ny
0.21 s~ "if, B YI N 1 Ky 1250 kPaj 1fif 24 57 1) 34 % H
0.21 s "$KF 1.90 s "I, 37 YR S UM 1250 kPa
HOR B 1280 kPa, [A Ut , 5 1 3 525065 e 3% 1) 5 1 )
o BA B B, Y 9T U0 R AN (2
0.20 s™") , YI R Jy 3t o 38 K5 24 5 ) o R 0t —
EEF (2 0.20 s™1) ) Jy A8k B/, ARG BT 1)
VAR IR7IRTE YO I T e B S LT
IR AL AR A i A4 i 14
3.2 H#MHHLREMETERITE

PR AR e K G i A U S AR A X i A
SIS A SR R AR AR R DO AL (H-B R 3 47 4L
G, IR AT & 7K B Y8 3 0L ) 5 85 U) i 2 A8 4
AR R AR R R AY  H-B AR B BE T
AL s iR



221

Vol.39, No.2 I H R VR 3T A A R AR I
10000 6000 6000
< 8000 . 5000 _ 5000
S £ 4000 < 4000
ff 6000 3 i
2 & E
= = 3000 = 3000
#4000 = 2000 E 2000
2000 1000 1000
0 0.5 1.0 1.5 2.0 0 0.5 1.0 1.5 2.0 0 0.5 1.0 1.5 2.0
Y ) /s Y ) /s CoRvIBE &N
(a) H/KES0% (b) EIKEST% (c) H/KE63%
1400 350 180
1200
© < L < 140
& & &
= 1000 3 250 3 o
£ £ £
= 800 = 200 =
B 600 = 150 = 60
400 100 20
0 0.5 1.0 1.5 2.0 0 0.5 1.0 1.5 2.0 0 0.5 1.0 1.5 2.0
B 1) 5 /s By 1) /s B 1) 5 /s
(d) FrKET2% (e) F/K1t80% () F/KE100%
50 14
0 12 6
g g1 g
Sl R 8 R4
X n n
=R R 4 ER 2
10
2
0 0 0
0 0.5 1.0 1.5 2.0 0 0.5 1.0 1.5 2.0 0 0.5 1.0 1.5 2.0
Y ) /s CoRvIBE &0 CoRvIBE &N
(g) Frkit121% (h) £ 7K #182% (i) Z7KiE302%
6 ——e
5
£ 4
R
B 3
)
1
oL . . . .
0 0.5 1.0 1.5 2.0
B 1) 3 /s
() F7KH400%

B4 BYIRAMEEYIEEEL

Fig.4 Change of shear stress with shear rate
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Fig.5 Experimental value and fitting value of the relationship between shear stress and shear rate

of Chengdu Clay mud with different water content
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Discussion on the Rheological Model of Chengdu Clay Slurry
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(1. Nanyang Institute of Technology, Nanyang 473004, He'nan, China;
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Abstract ;: To understand the mechanical properties of slurry in debris flow fluid is a prerequisite for recognizing the
movement process of debris flow. A proper rheological model of slurry in debris flow body can contribute to a better
understanding of the process of debris flow initiation and the process of the particles interaction during moving of the
viscous debris flow. In this study, MCR301 rheometer was used in the laboratory testing of slurry properties, it
conducted rheological experiments on the slurries of Chengdu Clay. The change process of shear stress with shear
rate was analyzed, following by the influence of water content on shear stress. It introduced power law model,
Bingham model and Herschel & Bulkley model separately to compare the fitting of the rheological test results of the
Chengdu Clay slurry with various water contents. The following conclusions were drawn as hereafter; (1) The shear
stress of the Chengdu Clay slurry decreased rapidly from more than 8000 Pa to about 5 Pa with the increase of water
content from 50% to 400% . As the shear rate was small (about 0.2 s™') , the shear stress increased rapidly with
the increase of shear rate. In the case of the shear rate exceeding a certain value, the shear stress increased slowly
with the increase of shear rate, suggesting that the Chengdu Clay slurry be a typical shear — thinning non -
Newtonian fluid definitely; (2) H-B model could well reflect the whole process of shear stress with shear rate
(shear — thinning) of the clay slurry with varied water contents, and it was recognized as the best mathematical
model for the fitting of rheological process of the slurry of Chengdu Clay; (3) On this basis, the influence of water
content on the rheological parameters(7,;.n,,)of Chengdu Clay mud was analyzed, and the conclusion that the
yield stress(7,;)and flow index(17,,;) of Chengdu Clay mud decrease rapidly with the increase of water content was
obtained. Based on the rheological experiment, this paper discusses the rheological model of mud, which is of great

significance for further understanding and exploring the whole process of debris flow disaster.

Key words: Chengdu Clay; slurry; rheological experiment; Rheological Model; H-B model



