15 4 ( ) Vol. 15 No. 4
2018 12 Journal of Changsha University of Science and Technology ( Natural Science) Dec. 2018

:1672—9331(2018)04—0038—07

1 1 2 1 1
b b b b
(1. , 4101145 2. s 030032)
IV : —
( . o ). .
b IVr ’
.\ ; ; ; ; ; ;
. TU452 A

Experimental study on gypsum mortar Kaolin similar materials

HUANG Kan', LI Yi', YAN Zhi-gang”’, ZHAN Yan-yun', MA Qi-ang'
(1. School of Civil Engineering, Changsha University of Science and Technology, Changsha 410114, China;
2. The 2nd Engineering Co. Ltd. of the 12th Bureau Group of China Railway. Taiyuan 030032, China)

Abstract: This study aimed to prepare similar materials- gypsum mortar Kaolin similar ma-
terial(components: quartz sand, Kaolin, gypsum. water and laundry detergent) for weak
surrounding rocks which can be conformed to standard, the weak surrounding rocks mass of
main mechanical parameters in Class IV tunnel has been chosen as the reference standard,
and tests were performed for this similar material to research. The methods orthogonal ex-
periments and range analysis were used to analyze experimental data to obtain mechanical
parameters including cohesive strength , internal friction angle and weight, study the vari-
ous components of gypsum mortar Kaolin similar materials influence on their mechanical
parameters, and select the best ratio for Grade IV soft rock;the tests triaxial shear experi-
ments and repeated experiments were used to analyze the mechanical characteristics of simi-
lar materials under different confining pressures. The research results indicate that, the wa-
ter content has the greatest influence on the mechanical parameters cohesion and internal
friction angle of similar materials of gypsum mortar Kaolin. When the water content is in-

creased the cohesive force decreases rapidly and the internal friction angle increases slowly;
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on the other hand ,either increasing Kaolin content or decreasing gypsum content can lead
to an obvious increase in cohesive strength and decrease in internal friction angle; then sand
content has little effect on the results. In addition while quartz sand turned out to be the
most important factor affecting the weight about the mechanical parameters of similar mate-
rials, water second, Kaolin and gypsum last.

Key words: IV grade rock similar material; orthogonal experiment; triaxial compression

test; range analysis; internal friction angle; cohesive strength; Kaolin
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Table 1 Physico-mechanical parameters of prototype rock and model rock mass
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kPa ) (kN m~—3%) MPa
I 200~700 27~39 0.3~0. 35 20~23 1 300~6 000
I\ 6.67~23.33 27~39 0.3~0. 35 20~23 43.33~200
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Table 2 Orthogonal test result of mixed mortar
) A/ B/ c/ D/ v/
N g g g mlL o/ (") c/kPa (kN +m™3%)
1 100 45 45 25 34.3 41.3 20.7
2 100 50 55 30 35.9 20.9 20. 6
3 100 55 65 35 32.4 52.1 20. 8
4 110 45 55 35 27.1 82.1 20.3
5 110 50 65 25 32.7 50. 2 20. 1
6 110 55 45 30 35.1 20.7 20.2
7 120 45 65 30 33.7 16. 1 20.9
8 120 50 45 35 34.9 32.9 20.7
9 120 55 55 25 32.6 52.4 19.9
K, 34.2 31.7 34.8 33.2
K, 31.6 34.5 319 34.9
K, 33.7 33.4 32.9 31.5
R, 2.6 2.8 2.9 3.4
D>C>B>A
K 38.1 56.5 31.6 18.0
K., 51.0 34.7 51. 8 29.2
K. 43.8 41.7 49.5 55.7
R, 12.9 21.8 20. 2 26.5
D>B>C>A
Ky, 20.7 20.6 20.5 20. 2
Ky, 20.2 20.5 20.3 20.6
Ky, 20.5 20.3 20. 6 20.6
R, 0.5 0.3 0.3 0.4
A>D>B=C
Ky K, K, Ko Ko KoKy Ky
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water contents when g3 =100 kPa
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