H394% H3M o Vol.39 No.3
2022 49 A BLASTING Sep. 2022

doi:10.3963/j. issn. 1001 —487X.2022. 03. 001

HEEELHET SHPB iR K2 LR
& O R BEET RRE EAR

(L JEatRH RS BRSBTS B, AT 100083 2. IL T RHER A 6l TAR AR, #10 1140515
3 PR RS S AR TR B, VR FH 110870 ;4. B M WA FR2 W], #1lr 114046)

W OE: ARRESHAESFMHT b ERB R RE KRR, AN Kk 5 B X E 44 4 EAH(SHPB) ,
FRT 5 FARE K2 (AEZS0 mm, ¥ E 5 F) 4 30 mm 40 mm 50 mm 60 mm F= 70 mm) AT K 2 X A4F £
182 4 JE (4 MPa) Fe B J/E (4 MPa) 54 T 69 0% £3X 3, IR A - FH RS B A 2 AATAEA B3 & B 1 4%
FERGF T @, 5AT T R KRR B A A B 8 AR 6 R, B B SN B R AR S L B AT R 2
SmE T RMEHE I, ZREW RIS PR B T4 LT RGBSR A 5 E
S MR B0 B AR AL T AR P A, RAR R B R At 1) 2 2 F %, PR 4K 1.0>0.6>0.8>1.2>
L4 R ARG 3G 3 R34 4 RS 09X 78 30 B 71 2 AR XHB BT & 04 I F7 0 RS R B8 A A 3% B R IR
A WA G B KA F R A B S KR 1.2 3 F 1.4 6 BB R AIH3E; Hb T 4o, AR (<
10 MPa) 18 5% 4 J& o B JE 20 &5 B 540 T I & SHPB X 3069 X 2 K202k 1.0, 5 R A A% B AR &4
Ty FRIELERAR, TH R B EEMEMH T G RBRBRBELE

KR EEAF; »BXELLREM(SHPB) ; ##Hub; kA

RESHES: TU45 XERRRIRAG: A TEHS: 1001 —487X(2022)03 — 0001 - 09

Optimization of Slenderness Ratio of SHPB
Specimens under Combined Static Load

PAN Bo' ,WANG Xu-guang' ,GUO Lian-jun*> ,XU Zhen-yang” ,YAN Da-yang®
(1. School of Civil and Resource Engineering, University of Science and Technology Beijing,
Beijing 100083, China;2. School of Mining Engineering, University of Science and Technology
Liaoning, Anshan 114051, China;3. School of Architecture and Civil Engineering, Shenyang
University of Technology, Shenyang 110870, China;
4. Angang Mining Blasting Co. ,Ltd. , Anshan 114046 ,China)

Abstract: To optimize the length-diameter ratio of the impact test specimen under three-dimensional static com-
bination conditions, five mixed granite specimens with different length-diameter ratios ( diameter 50 mm, length
30 mm,40 mm,50 mm,60 mm and 70 mm, respectively) under constant axial compression(4 MPa) and confining
pressure (4 MPa) were test by a modified split Hopkinson pressure bar (SHPB). The influence of aspect ratio on
stress equilibrium time and peak strength was analyzed from the aspects of stress equilibrium state, the relative value
of the stress difference,and the dynamic stress characteristics. At the same time,a secant modulus is introduced to
better illustrate the plastic deformation of the specimen under combined loading. The results indicate that the stress
balance of the specimen changes in real-time during the test process,and it is in relative balanced in the period from
the starting point of stress quasi-elasticity increase to the peak point of stress. The equilibrium time varies with the
aspect ratio,and the equilibrium duration is 1.0 >0.6 >0.8 >1.2 >1.4. With the increase in the length-diameter

ratio, the number of stress wave reflection required by the relative value of stress difference between the two ends of
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the specimen satisfying the uniform state increases,and the peak strength fluctuates. The secant modulus of the peak

point increases gradually,and an obvious step occurswhen the length-diameter ratio increases from 1.2 to 1. 4. It can

be seen that the best length-diameter ratio of SHPB test specimens under the condition of low level ( <10 MPa) con-

stant axial compression and confining pressure combined with static load is 1. 0. The impact test results are different

from those without combined static load servo. It can provide a reference for the optimization of length-diameter ratio

of other rock species under similar conditions.
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Table 1 Basic mechanical parameters of surrounding rock in goaf
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Fig. 2 Test specimen
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Fig. 3  Strain time history curve
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Fig. 5 Influence factors of stress wave propagation duration
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