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Abstract The tests at different shear angles and the fatigue tests were carried out in order to study the mechanical
properties under compression-shear and the crystal dislocations characteristics of salt rock. A dislocation-damage
relationship was established based on the damage mechanics. The main conclusions were as follows. When the
shear angle was larger than 45 the slip resistance of the crystal dislocation of salt rock was relatively smaller so
the deformation resistance the peak stress and the maximum deformation of salt rock decreased with the
increasing of shear angle. The fan-shaped growth crack around the shear surface was dominant. The fatigue life
was associated with the upper limit of cyclic stress level. For the different shear angles if the stress level was the
same the fatigue life was largely the same. If the stress value was the same the greater the angle the shorter the
fatigue life. The process of shearing with varying shear direction influenced greatly the fatigue life of rock salt
with more than 90% of decrease. The formation of the fatigue cracks of salt rock was related to the movement of
dislocation squeezing. The crack growth was the result of alternating slippage for multiple slip systems.
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Table 1 Numbering of specimens
/
6] /MPa  (kN-s !
JQ—45 45 — 2
JQ—55 55 — 2
JQ—65 65 — 2
XH—45—1 45 40.5 25
(©) 1 XH—55—1 55 19.4 25
2 XH—65—1 65 10.5 25
Fig.2 Test instruments 2 XH—45—2 65 19.4 25
BH—45 45 40.5 25
BH—55 55 19.4 25
2042 BH—65 65 10.5 25
JD—45—1/4 45 40.5 25
2.3
JD—45—2/4 45 40.5 25
800 1000 m ID—45—3/4 45 40.5 25
2 000 m( 20 MPa) ID—55—1/4 55 19.4 25
20 30 MPa JD—55—2/4 55 19.4 25
5 18 MPa JD—55—3/4 55 19.4 25
JD—65—1/4 65 10.5 25
JD—65—2/4 65 10.5 25
JD—65—3/4 65 10.5 25
3
(1) 2 kN/s
3 31
3

45<= 55< 65< 3



2015

* 898 »
351
g 4(b)
“
—s L . . . ,
0 5 10 15 20 25
1%
3 —
Fig.3  Shear stress-shear strain curves
O]
(
P .
T=—(sina — fcosa)
A
}D €]
(2) o= Z(cosa — fsina)
( )
P A o
2 /
3)
2
2
Table 2 Main mechanical parameters
(F /KN /MPa /MPa  /MPa
45 0.108 8 113 31.96 31.96 647.47
55 0.064 7 57 18.68 13.08 499.03
4(a)
65 0.033 5 32 11.24 5.24 394.06
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Fig.4 Enlarged figures of cracks(x900)
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Fig.9 Failure process in changing-direction shear tests
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