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of the rock materials is an important filed and hot topic in rock
dynamic mechanics. The historical developments of triaxial SHPB
apparatus were reviewed and the characteristics of various types of
testing machines were compared. A comprehensive analysis of
related research literatures on triaxial SHPB tests and some common
conclusions were summarized: (1) the dynamic compressive strength
of rock will increase with a linear or exponential function as strain
rate increases under a constant confining pressure, the brittleness of
rock will reduce while plasticity increases; (2) a significant linear
relationship is shown between the dynamic compressive strength of
rock and confining pressure when strain rate is in a certain
circumstance; (3) the compressive strength coupled dynamic and
static loads shows a similar linear—increase trend with the increase
of confining pressure under a constant axial pressure, while it shows
a rising trend firstly and then decline with axial pressure increasing
under a constant confining pressure. However, due to the
characteristics of triaxial SHPB apparatus and the rock material
itself, some basic issues, such as stress loading waveform, the

sample size requirements, there is no uniform test specification for
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tests. Many results of historical documents can only be compared
qualitatively and don’t be analyzed on a unified scale. In the future,
developing an international suggested method about triaxial SHPB

test will be a key work.

Keywords rock materials; triaxial split Hopkinson pressure bar; N
dynamic; dynamic characteristics N
1 L SHPB
0 30 mm, 700 500 mm.,
, Hopkinson (Split Hopkinson Pressure 100 MPa,
Bar,SHPB) 10'~10° 5™ , ,
o B. Hopkinson , , — -
Davis Kolsky s SHPB . ,
SHPB 40 m/s., 100 ps,
i, s 266 mm,
o ,  SHPB .

SHPE /‘. /. / nﬂ%\\: -
: [T

. 1972 ,R.J. Christenson

e i |
Ayt
=Tl
l‘—_\_'{_‘_
i
{
—]|
ﬁ:’
(= ——

. , ° ? [0 H 2o H s | uw H s Ii
SHPB B [10-11] e L i e et ot e e ot s e |
- 2000 .S 1— 2— 33— 14— 15— ;
Nemat—Nasser 1713 SHPB , 6— 7— 8— .9— ;
0 20 80 10— ;11— ;12— ;
, . SHPB 13— ;14— ;15—
5 “472110 , 1
SHPB ’ Fig. 1 Sketch map of triaxial SHPB apparatus of
’ University of Science and Technology Beijing
[22-29]
’ 2
’ [12—13J, N N N N N
o SHPB . . SHPB ,
, 5 1 27 mm, 2 19 mm,
o 2 , 5
70 GPa, 0.3,
1 SHPB 500 MPa , .
s SHPB , 1, 1
SHPB ; 1 2 ,
SHPB . 2 i ’
1.1 SHPB ,
SHPB X
, SHPB , ,

2009,27(18) 107



J‘CMK

H=27mm Ry

: D=19 mm
3 sl -
Cl | i Lo o] awre—s
T AL (B) B
A ®F T o
R :
EEERE) x
EHERG o
WD) Pt

Fig. 2 Sketch map of triaxial SHPB apparatus of
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Fig. 3 Sketch map of triaxial SHPB apparatus of
European Commission’s Joint Research Centre

1 2 L} 5_ 6 7. : 8 11 >
[ | == mli - :ﬁ:i - 7 %
3 9- 10
12 ‘
e
1— ;2— ;3— j4— ;
5— 16— 7—  8— ;9— ;
10— 11— 12—

Fig. 4 Modified SHPB apparatus coupled static and
dynamic loads of Central South University
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