Hans Journal of Civil Engineering AR T 72, 2018, 7(5), 751-756 Hans Xl
Published Online September 2018 in Hans. http://www.hanspub.org/journal/hjce
https://doi.org/10.12677/hjce.2018.75090

Experimental Study on Rheological
Properties of Cement Slurry

Qin Wang?, Ze Liuz*

1Shaoxing Keqiao District Traffic Construction Co., Ltd., Shaoxing Zhejiang
*School of Civil Engineering, Hunan University of Science and Technology, Xiangtan Hunan

Email: “csuzeliu@13.com

Received: Sep. 6th, 2018; accepted: Sep. 20th, 2018; published: Sep. 27th, 2018

Abstract

Slurry rheological property is one of the important factors affecting the effect of grouting. By using
the funnel viscometer, the viscosity change with different substitution was tested on the basis of
the test of viscosity coefficient of different water cement ratio of pure cement paste; the tests in-
clude cement-fly ash slurry whose part of cement is replaced by fly ash, cement-clay ash slurry
whose part of cement is replaced by clay, and cement-slag ash slurry whose part of cement is re-
placed by slag. The results show that: the dynamic viscosity coefficient of cement pastes decreases
with the increase of the water cement ratio according to the power function law. The cement-fly
ash grout viscosity increases with the cement replacement volume increased; when the replace-
ment amount is less than 30%, the viscosity of increased linearly, when the replacement amount is
more than 30%, the viscosity increases slowly. However, the cement-clay ash grout and the ce-
ment-slag ash grout viscosity decrease with the cement replacement volume increased, but the
viscosity coefficient nearly unchanged when the replacement amount is more than 15%.
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Figure 1. Rheological test of slurry
1. RiRRERE

Table 1. Experimental results of pure cement slurry

= 1. AKCRRHIKEEER

R IKIK L TR (s) 2 1B (mPas)
1 0.5 97 0.169082
2 0.6 66 0.116424
3 0.7 34.35 0.055896
4 0.8 2591 0.037253
5 0.9 21.85 0.027618
6 1 20.26 0.023696
7 1.1 19.05 0.020649
8 1.2 18.2 0.018474
9 1.3 17.57 0.016842
10 1.4 17.2 0.015876
11 1.5 16.93 0.015167
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Figure 2. Relationship between dynamic viscosity coefficient and water cement ratio of pure cement
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Table 2. Viscosity data of cement fly ash (clay and slag) slurry
= 2. KR - BRI (KL

") IR IR B LI B

BAE(%) BRI (s) 1 i(s) Hit(s)
5 19.05 17.79 18.90
10 19.48 17.77 18.98
15 20.11 17.84 19.02
20 20.50 17.90 19.05
30 23.71 18.21 19.09
40 24.01 18.43 19.16
50 24.69 18.96 19.46
60 25.98 19.88 19.95
Table 3. Dynamic viscosity of cement fly ash (clay and slag) slurry
3. KR - BRRGEL FE)RIBMENSIRE
BB %) B K (mPa-s) ¥ (mPa-s) #h 1 (mPa-s)
5 0.034646 0.034546 0.034711
10 0.035981 0.033056 0.034151
15 0.038119 0.032128 0.032589
20 0.040456 0.032131 0.032558
30 0.046182 0.032205 0.032559
40 0.046421 0.032628 0.032723
50 0.047345 0.032841 0.031724
60 0.049111 0.033927 0.032512
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Figure 3. Relationship between the dynamic viscosity coefficient of three cement based grout and the amount of cement

substitution (W:C = 1:1)
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