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Abstract: The critical failure characteristics of sandstone experiencing change stresses from three-dimensional
loading to confining stress unloading and to axial impact, are investigated by the improved split Hopkinson
pressure bar(SHPB) with axial static pressure and confining pressure. The results show that: (1) The critical failure
characteristics of sandstone under external impact is influenced obviously by axial static pressure; and the impact
strength first increases and then decreases as the axial static pressure increases. (2) The stress-strain curve of
sample under coupled static and dynamic loading is a typical class I curve when without axial static pressure and
the axial static pressure is 20% of uniaxial compressive strength. (3) With the increase of axial static pressure, the
stress-strain curve changes to the typical class II curve gradually. In the failure process of sample, the energy
change law is from disturbed energy absorption to elastic stored energy release, which can reflect the mechanism

of interactions between high static stress and dynamic disturbance in the process of rockburst. The results can
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provide a test support for the further research of rockburst mechanism. The surface displacement field is

monitored by digital speckle correlation method(DSCM). The surface displacement field results show that the

samples present whole expansion characteristics under conventional impact loading; but under the axial static

pressure of 72 MPa, the samples present the interaction of tension-shear failure and expansion failure, which

reflects the effect of axial static pressure on the fracture mode of dynamic failure surface of sample.

Key words: rock mechanics; coupled static and dynamic loading; split Hopkinson pressure bar(SHPB); dynamic

strength; high speed video camera; digital speckle correlation method(DSCM)
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Fig.1 Sketches of stress change of deep rock excavation
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Fig.3 Stress-strain curves of sandstone sample at critical
failure under different axial static pressures
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Fig.7 Speckle pattern in inspection area of sample
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Fig.8 Stress history curve and stress-strain curve of sample

under conventional impact loading

Y/mm

X/mm
22 ps

Y/mm

Y/mm

2 25 30
X/mm
122 ps

(a) X J7 iy

Y/mm




1360 » A TSR 2012 4F
0.01 _
150 132 ps
0.00
§ L —0.01
> —0.02 s 100
x =
0.03 = 82 s
—0.04 el ol
— i
I R %1
07 us . . )
0.000 0.006 0.012 0.018

6
4

Y/mm
[
[=.) — (3] (=] [ o5 ]
[ — ]
| |
= =
o =

(b)Y Jr i
B9 w b N MR R A B AT . mm)

Fig.9 Surface displacement fields of sample under

conventional impact loading(unit: mm)

HE 9 nTLUE H: 3FE X J7 A8 BE Y ) in 4
BREERVNVRES: Y T a s s, R
FEH TR I T, NSt 32 S vt R 2 I A
AL, IRFEFREA B S M.

72 MPa Bl 0] # R, AR ) I RE il £ 2
71 - NAR AN 10 s, RFELE NG %07
ps)s AN ETFIFZI82 ps) IR JJIEAE I Z(132 ps)X
ALY F i3m0 s

HH P 11 o] DU e SRR NSRS i PR 57 % 8
JIIMEI ] R g o, 5K 9a)Hh R Bl n
BT PR AL, Y 7 AL R R b
IR (WL 9(b)) S ILEE WX G, 758 ) VAR B %)
(132 ps), AR NS S (07 7% 1 W S5 K32 34 i

1501
132 ps

100
<
a9
2
E 82 us
) 50 — A

+ A 2
0
0 50 100 150 200
I ] /us

() NLJJIFR i £k

3
(b) Iy - A ik
10 72 MPa 4l ) s R ) IR 2 Ao ) - AR
ith 2k
Fig.10  Stress history curve and stress-strain curve under axial

static pressures of 72 MPa
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