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Dynamic failure analysis on granite under uniaxial impact compressive load
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Nanyang Technological University, Singapore 639798)

Abstract: High strain-rate uniaxial compressive loading tests were produced in the modified split Hopkinson pressure bar
(SHPB) with pulse shaper on granite samples. It was shown that the failure of the granite cylinder was typical tensile splitting
failure mode by sudden splitting parallel with the direction of uniaxial compressive loading at different strain rates. Besides, it
was concluded not only the strength of granite increased, but also the fragment size decreased and fragment numbers increased
with the increasing strain rate. To analyze quantitatirely the failure phenomena, the numerical calculation based on a dynamic
interacting sliding microcrack model was adopted to investigate the influence of microcracks with the different initial crack
length, crack angle, crack space and friction coefficient on the macro-mechanical properties of granite under different strain
rates. Accordingly, the strain-dependency of the compression strength and the fragmentation degree of granite was explained
reasonably.
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Fig. 1 Picture of granite fragment in dynamic uniaxial

compressive load test
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Fig. 2 Sketch map of modified SHPB apparatus with pulse shaper
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Fig. 4 Stress-strain curve of granite under different strain rate
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Fig. 6 Variation of NDSIF with crack angle @ under different

friction coefficient (2¢=1.5 mm, 2W=6 mm)

B 7 ik TAEICERIE S EC € LR IERE
A 25 . 3 i B DR 1~ i A 288 0 TA) R R 498 0 i 9 /) £ AR
e MRS e FERE (P R Sl R L 10
mm) J&, REMIAE AR AT LR A T, e
2 RGO HAE B0 258 ) 9 BE IR 7 &i T R4
(HUEIFI A il 4PN R

AR QD EESEH, IR
T T B &N ) iR 7 5 AT K ¢ BUE L,
A IR OB RGO T g o il TGN 4A
KRS G AT ARG a0 BRI A7 5%, pr AR )



5533

WO, SE R AR A A 3R R sh s R A 389

AN A R 0 LR K I

B WNE, SRR,
0.0130 -

0.0125

0.0120

0.0115

0.0110

N HArwIL: R

0.0105

0.0100 L | | I 1 J
0 5 10 15 20 25 30

[E] A/ mm

7 IEMLEhZS R 1158 B T hE 540 8) BE 1S A T b M 18
Fig.7 Variation of NDSIF with crack spacing(8=45°
1=0.3)

3.3 MTERMNMEENSEHR LRI
N T B o3 M AR R AR K 1) 8 2 W80
L7 N I S B A1 52, B0 A6 B (1 R SUFF
TEZHUE: FEEERE =03 VILANEIIE 0=45°
Ry KE 2e=15mm ; LY bH M
2W =6 mm : YRR =041 mm . dL (12)
A1 FIR LR IE S5 a = 0.0105 m"? o H S Al
A AN [R) AR HE0F W 1) 2y 2 W7 224 00 B RN 2R 40 o 8
SR RN 1, W LA AR AR B A
wumﬁﬁ&$mwmmwm 111 55— 7 R L i
T JSE 5 ) R KB AR e () G i g, JE HARAN T 1,
PACLE N Py WA A A5 PR 0 B AR . g 5 8 B - 2/ T
FRAIG, MshAWIRR LR T#AR, Fredshasfr
BAEH M a MR SCEA S e, BRI
FERORA L, X AR ) B A58 5 T i A

19— R
F1 ARINEXETRNENNESSHE

Table 1 Dynamic parameters of granite under deferent stain rate
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