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Mechanical and energy dissipation characteristics of granite under
different impact loads

JIA Shuailong, WANG Zhiliang, WU Xutao, HUANG Youpeng

(School of Civil Engineering, Hefei University of Technology, Hefei 230009, China)

Abstract; To explore the dynamic characteristics of granite under different impact loading conditions, single and
repeated impact tests of granite samples were carried out by the split Hopkinson pressure bar respectively. The
stress-strain response, strain rate curve, energy dissipation characteristics, and the failure modes of the samples
were analyzed. Results show that in the single impact test, the relationship between the dynamic compressive
strength and the specific energy presented a logarithmic function. The damage degree of the granite sample
aggravated gradually with the increase of the specific energy. With the increase of the incident peak stress, the
curve of the strain rate showed a " double-peak" form, and the second peak gradually became larger than the first
peak. The rebound phenomenon of the stress-strain curve in the post-peak phase tapered off. In the repeated impact
test, when the sample did not fail, the stress-strain curve generally experienced three stages, i. e. , elastic loading,
damage evolution, and post-peak rebound. When the sample underwent the last impact, the post-peak shape of the
stress-strain curve was related to the failure degree of the sample. In addition, it was found that as the accumulative
specific energy increased, the damage degree of the granite samples increased, and the curve of the strain rate
gradually transited from " single-peak" to " double-peak" .
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Fig.3 Diagram of dynamic stress balance of the sample
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Fig.4 Stress-time curves under single impact
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Fig.5 Stress-time curves under repeated impact
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Tab.1 Parameters and test results of granite under single impact
%5 HAR/em  JEE/cm W/ (grem?) S/ (mes ") A EEAE )N )/ MPa SRR /s ! Ak (Jrem ™)
1-1 4.89 2.51 2.70 18.60 258.30 170. 00 3.56
1-2 4.88 2.51 2.61 16. 80 239.40 146.30 2.84
1-3 4.90 2.50 2.62 15.20 210.00 119.80 1.55
1-4 4.88 2.50 2.71 13.60 195.30 111.80 0.99
1-5 4.90 2.50 2.62 12.50 180. 00 106. 00 0.86
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Fig. 6  Relationship between specific energy and strain rate
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Fig.8 Failure mode of sample under single impact
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Fig.9 Strain-rate history curves under different impact velocities

P10 Sy Bty B aURE B9 B F) 1 A% i 26 )
VA L, Az Berh e 301, B2 Rz i/ , 22 1]
1 S RIS A N SV o 1 1 e i St N g
T BRAE ST AR, 25 AL RN i 20 B B
I AR BERT 3 ) REAR T8/, 3 Bl AR, S 32 A
DA REBIR AR BRI AT AT — R TR RE T, 74
S RERE TR SR R 25 AR SRR (4 170. 0/5)
W i B IO AL AR 3G TN, R oL R 7 3 72 AT 1R
FIRHAES.

200 -
—=—106.0/s
150 L ——111.8/s
—a— 11985
& —v—146.3/s
——170.0/s
S 100
o
50+
0 0.01 0.02 003 0.04

€

10 BRI TR - R 38 i

Fig. 10 Stress-strain curves under single impact
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Tab.2 Parameters and test results of granite under repeated impact

v i/

AP AELR T3/

FMLLhER/

G5 HA/em  JEE/em » B hiti kAL s WA AR
(grem™) (mes™1) MPa (Jrem™)

2-1 4.91 2.51 2.71 11.50 163.80 3 0.66 e%dH 3 e

2-2  4.90 2.51 2.62 10. 00 136. 50 5 1.42 LSRN

2-3 4.9 2.50 2.62 8.50 114.20 13 0.70 WeHLR 5 e

2-4  4.90 2.50 2.61 7.20 92.80 30 0.82 ERIZN
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Fig. 14 Stress-strain curves of repeated impact under different
impact velocities
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