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Study on uniaxial strength and crack propagation

law of cracked similar rock after creep

QIN Nan, ZHANG Zuoliang, FENG Xuezhi, LIU Yaqi, CUI Lizhuang, WANG Yongyan
( College of Electromechanical Engineering ,Qingdao University of Science &Technology,Qingdao 266601, China)
Abstract : The rock mass is subjected to the long—term action of external load in the engineering, the time effect is prominent, and it con-
tains irregular cracks and pores, which make the strength and rheological property of the rock mass more complex. In order to study the
effect of creep behavior of cracked similar rock on rock strength, failure mode and crack propagation law,the specimens of prefabricated
crack similar rock were pretreated and divided into two groups. One group first was carried out uniaxial creep test to ensure the same stress
and time,and the uniaxial compression test was then carried out.The second group was directly subjected to the uniaxial compression test.
The experimental results show that: low stress creep acts on a single cracked similar rock. The effect of creep on uniaxial compression
strength decreases with the decrease of fracture angle. During the process of fractune angle from 90°to 75°, the strengthening effect of creep
is weaken. At 45°, creep effect deteriorates. The degradation effect is not significant when it varies from 30° to 0°. Comparing with direct
uniaxial compression test, the uniaxial compression test after creep lacks obvious compaction stage, but there are bigger areas of peek
stress at small fracture angle. The modulus of uniaxial compression after creep is obviously larger than the direct uniaxial compression, but
the elastic modulus decreases as the crack angle increases. The effect of creep behavior on crack failure mechanism and crack propagation
law under uniaxial compression is related to crack angle, when the angle is small, the difference is obvious. The secondary cracks begin a-

round the tip of the primary crack after creep and then compression. The cracks are short and dense, while the secondary cracks under di-

5 B 81 :2020-08-22 ; AR 4REE ; A EOE

EEWH . HEARFAES WU H (51674149) 5 1L ARG HRFLFE I 4 P B0 H (ZR2018PEE00S ) 3 M7 4 4 i 35 SR A8 B 3 el 0 o 0 1 o 5K
B = IOk 4 e B H (JYBSYS2018204)

fEE®N: A A8(1987—) B, WUARFTT AL, M, E-mail  ginnan_qust@ 126.com

BIEE: 248 (1956—) B, STHEA ZE, ETESI0,

244



Z A SRR R 2 A0 5 B RS RIS

2020 4F3 12 14

rect compression extend sparsely to both ends.

Key words : cracked similar rocks; creep behavior; uniaxial compressive strength; failure mode; secondary crack
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Fig.1 Standard cylindrical similar rock specimen
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Table 1 Parameters of direct uniaxial compression test

LB R/ e (T % LILGEH PR

F/(°) (g-cm™) Tii/kN J#/MPa #/GPa
0° 1.93 17.50 8.92 1.88
30° 1.93 19.20 9.78 1.67
45° 1.91 23.50 11.98 2.50
75° 1.91 24.00 12.23 2.00
90° 1.92 26.30 13.40 2.29
Tt 1.92 28.50 14.52 1.90
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Table 2 Parameters of uniaxial compression test after creep

Bt R/ W fE 4% LikilL: PR

f/(°)  (g-em™) faf/kN J£/MPa 15/GPa
0° 2.02 17.16 8.74 3.30
30° 2.06 22.25 10.32 3.79
45° 2.02 20.14 10.26 2.93
75° 2.02 27.50 14.01 3.57
90° 2.06 34.35 17.50 3.69
Jehit 2.06 37.89 19.31 3.71
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Fig.3 Direct uniaxial compression stress—strain curves
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Fig.4 Uniaxial compression stress—strain curves after creep
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Fig.5 Stress—strain curves
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Fig.6  Variation of elastic modulus with crack angle
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