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Study on dynamic compression SHPB test of limestone with

different length diameter ratios
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Abstract:In order to study the stress —strain curve, dynamic uniaxial compression strength, dynamic elastic modulus, peak strain and
variation law with the strain rate increased of the limestone with different length—diameter ratios, a Split Hopkinson Pressure Bar (SHPB)
test device was applied to the impact loading test under seven different strain rate grades on the two group limestone samples with different
length—diameter ratios. The results showed that with the strain rate increased, the stress —strain curve would have different variation law af-
ter the peak reached and would have obvious rate dependence. The dynamic uniaxial compressive strength of the two group samples would
have a power increased with the strain rate increased. The strength of the sample with a length diameter ratio of 1.0 would have a strong
sensitivity of the strain rate than the sample with a length diameter ratio of 0.5 and would have a obvious size effect. The dynamic elastic
modulus and the peak strain would be increased with the strain rate increased. Under the same strain rate, the dynamic elastic modulus of
the sample with a length diameter ratio of 1.0 would be higher than the sample with a length diameter ratio of 0.5. Under the same strain
rate of the dynamic compression failure state of the sample, the failure degree of the sample with a length diameter ratio of 0.5 would be
higher than the sample with a length diameter ratio of 1.0. When the strain rate was low, the sample would have a axial split failure. When

the strain rate was high, the sample would have a partical fine failure.
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Table 1 Mechanical parameters of limestone samples with different aspect ratios

KA D/mm L/mm L/D P/MPa 0o/MPa Py E,/ GPa £,/1073
SG02-025-04B 49.65 25.43 0.51 0.4 144.72 49 14.79 1.74
SG02-025-05B 49.62 25.51 0.51 0.5 173.66 84 23.37 4.36
SG02-025-06B 49.75 25.04 0.50 0.6 195.35 109 34.41 5.30
SG02-025-07A 49.76 25.88 0.52 0.7 200.58 144 42.33 5.77
SG02-025-08B 49.61 24.96 0.50 0.8 223.84 159 50.79 5.86
SG02-025-09A 49.45 25.54 0.50 0.9 218.46 186 58.62 6.78
SG02-025-10A 49.57 24.85 0.50 1.0 249.43 193 62.95 7.44
SG02-050-04B 49.73 50.69 1.02 0.4 146.41 25 22.62 1.84
SG02-050-05B 49.47 50.74 1.02 0.5 164.92 54 37.59 3.31
$G02-050-06C 49.56 50.47 1.01 0.6 184.91 81 46.84 3.64
SG02-050-07C 49.79 49.80 1.00 0.7 193.97 117 50.25 4.21
SG02-050-08A 49.62 50.71 1.02 0.8 226.55 132 56.75 5.52
$G02-050-09B 49.38 50.59 1.02 0.9 249.45 173 63.21 7.65
SG02-050-10B 49.76 50.38 1.01 1.0 272.22 183 67.08 4.11
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Fig.1 Typical stress—strain curves of limestone samples with

different aspect ratios
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Fig.2 Relationship between impact gas pressure,strain rate and

uniaxial dynamic compressive strength
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Fig.3  Curves of dynamic modulus of elasticity and

strain rate of limestone
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Fig.4 Curve of limestone strain rate and peak strain

2.5 AEMERTINERNZHEBIARTSH
AFRAEFT 2 ZHARAR A R4 IR RERY

(b) =84s1; L/D=0.5

(a) £=49s71; 1/D=0.5

(f) 6=25s1; LID=1.0

(c) £=109sY L/D=0.5

(2)6=54st; L/ID=1.0  (h) &=81s7'; LID=1.0 (i) £=132s7); L/D=1.0

WEREA R S fin, WWEIRE SR A, KIZ LT
0.5 FIHAR A 1.0 AR BE R AR SR A3 KR TR
AR AL, 17 AR 3R A AT 52 A 1) B 4B IR, I A4 %
A B R RURCRB PR EIR . FEARIRI RN AR SRR K AR L
L/D=0.5 PIRFEBAFR EE LR AR LR 1.0 9K, X2
P TR 5 A 2 Ml T 11 R 488 00 e AR T 3R ) g S
o FPARAS e b W T AT T B T — 4 1 4 g
JIIX KA LA/ N 3 A A7 = 4k 1 ) IX s, K A%
LRI R e — 4 IR TEL

A AR AR TE BSR4 T L 5 ) B0
a7 7 RN e R AR R AR BE 45 1 O i R L TR AR
R A T R (R e IR 8 2 o SR v B e A
WEIR B A B Al /N BESOR AN R S 7 e B8, I
N s | BT DA RE B R I R i RS AR
B T B A IO 20 3 () 38 K, 7 R S B 22 i, 3K
FERM T 42 KT 1Y e i, (A 2 1 4l /N S st
FPR—ES MR R, B S B0 B IR B
BN,

(d) £=159s1; I/D=0.5  (e) £=193s71; L/D=0.5

() £=183s%; L/D=1.0

Bs5 FREMEERe F2HAKBRWLDFRANERERFENHEATE

Fig.5 Fracture morphology of limestone specimens with two aspect ratios at different strain rates
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