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Mechanical Properties of Deep Frozen Clay in Wanfu Mine

LI Yaomin"?, JIANG Zhen-quan', LI Xiu-han’, LI Jian-shuo'
(1. School of Resources and Earth Sciences, China University of Mining and Technology, Xuzhou 221008, Jiangsu, China;
2 Heze Energy and Chemical Industry Corporation Limited, Yanzhou Coal Mining Group, Heze 273500 Shandong, China)

Abstract Based on the results from mechanical properties test for frozen soil which is sampled from the depth
over 400 m in Wanfu mine, the stressstrain relationships of the deep frozen clay mainly show the strainm
intenerating characteristics, and display large extend yield deformation before reaching the peak stress. According
to the frozen effecs —20 ‘Cis the boundary value of frozen temperature for inflecting the mechanical properties
of deep clay. The compression strength of frozen clay enhances obviously and the creep weakens distinctly under

frozen temperature of —20 ‘C, and further changes of both strength and creep gradually tend to let dow n despite

frozen in lower temperature.
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Tab.1 Physical Parameters of the Test Soil Samples

/m /% /(N °m )

1 448 5~459 6 18 4 20 4 08 12 8 —0 14

2 530 3~543 9 18 6 21 2 05 10 4 —Q 20

3 682 8~690 8 24 1 20 8 06 19 7 —0 08

4 726 1~748 9 19 3 219 0 45
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Tab. 2 Uniaxial Compressive Stress and Utmost Strain of the Deep Clay Samples Under Different Frozen Temperature

/m —
/kPa /% /C /MPa /%

1 448 5~459 6 11 2 111 — 15 6 41 17 0
—20 6 90 8 8
—25 8 & 96

2 530 3~543 9 13 5 28 3 — 15 79 43
—20 8 4 61
—25 16 4 53

3 682 8~690 8 33 4 11 7 — 15 101 54
—20 10 4 51
—25 112 72
—30 10 8 10 2
—35 12 1 10 8

4 726 1~748 9 — 15 10 3 717
—20 18 1 65
—25 201 58
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Fig. 1 Stress-Stain Relationships of Soil Samples under Different Frozen Temperature
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, Tab.3 Creep Speed Fitting indices of the Frazen Clay Samples
,C a B
b
2 3 1 — 15 20X 1077 8 2613
0 0 0 —20 19X 10~¢ 5 6939
,—15 C,—20 C.—25 (3
( —25 12X 1073 2 270 6
2 — 15 19X 103 6 504 5
) 3 5\5. 7\6 2 MP&, —20 18X 104 4 658 8
° —25 15X 107! 2 9657
’ 3 —15 15X 10 2 4 310 1
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Fig.2 Curves of Creeping Process and Relationships Between Creep Velocity and Creep Stress of the Frozen Clay Sample
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