W42 % o wmOE 5 W & Vol. 42, No. 9
2022 4 9 A EXPLOSION AND SHOCK WAVES Sept., 2022

DOI: 10.11883/bzycj-2022-0037

BRI E RS R T)
KA THR TR

AL F R
(1. m}Eﬂﬁj@zmffﬁiﬂf;@aﬁzm@@s@g WA 15 8 2665905
2. SPIETREACAE TR, S S HIHTH M13 9PL)

THEE: XPURBE & b ) Bl 25 HE 6 78 3R A4 0 BIF 5T 00 % JR B n) R AT 1AM IR, o bR [ RS TR TR B A 2k R
BN 2SR 45 8 A8 ZR AR N B R BURRAE, $8 78 TR IR 42 S0l 3h AR 4R R A i 22 5. WFR R, A AR R
T, BT hR— 4N 70 A8 s A 00 3 0 DRI o B A A A B ) 1) R A B 2 N RS, R SRR A AR AT
AR TC TR AR AR w8 07 AR BN BT B0 — 2 ) BR AR 0 Bl 25 0 B e R B, 7 OR AR v L I S B A v A A
RIS AR o T AR AN (AR AR AR, AN 1 A R R R R O R i & TR A e AR
N T ARZS B 22 4k By IR AS AR, I 25 4 Drucker-Prager #E U 76 58 FE AR B P 45 T 528, &P B A B A Bl A
TEIR A BB 2 4 ARAT S0 56 22 WA, 22 2 I 1 AR ZS T 1) g 25 258 5550 I A5 28 T LA 2 e oy 2 3R 5550 Bl o 7 PR 285 M08 1 R ok, IR
VB BOMZ AR 0 S S R AR o IS 25 SR T Ay 1E 0 B FH B8 35 4 AR AT R AR 8 WA A ) ) B 8 TR i o B 4R 5 %

KRR PIAR RN N A AT TR AR TR AE RS BDIRES

FESES: 03473 EfRFERAE: 13015 NHEREE: A

Stain-rate effects on the dynamic compressive strength of
concrete-like materials under multiple stress state

LIU Feng', LI Qingming’
(1. Shandong Key Laboratory of Civil Engineering Disaster Prevention and Mitigation,
Shandong University of Science and Technology, Qingdao 266590, Shandong, China;
2. School of Engineering, University of Manchester, Manchester M13 9PL, UK)

Abstract: This paper first reviews the development and relevant issues in relation to the strain rate effects on the compressive
strength of concrete-like materials. For different characteristics of strain-rate effects on the dynamic compressive strength of
concrete-like materials under various stress states, it reveals the significant discrepancies in the measured dynamic increase
factors (DIF) under different loading paths. At high strain-rate loading, the test specimen based on the initial 1D-stress state
gradually evolves to a multiaxial one due to the increasing lateral confining pressure caused by the lateral inertia effect. The
traditional split Hopkinson pressure bar (SHPB) test cannot obtain the genuine DIF data under real 1D-stress state at high strain
rates. The strength models based on the direct adaptation of the experimentally measured DIF using SHPB overestimate the
dynamic strength of these materials. Considering the loading-path dependence of the strain-rate effect, this study extends the
DIF model depending only on strain-rate to a more general DIF model depending on both the strain-rate and the stress state,

which is then implemented into the Drucker-Prager strength model. Numerical SHPB tests are conducted on samples with free
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and constrained boundaries. The comparison between test data and numerical predications shows that the proposed DIF model
can describe the stress state dependency of the strain rate effect, and hence can predict the dynamic compressive strength of
concrete-lime materials more accurately. The present study is of great significance for correctly applying SHPB technology to
determine the dynamic compressive strength of brittle materials.
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Table 1 The dimension and material parameters in NSHPB test
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Fig. 12 The predicated dynamic increase factor based on different models and comparison with test data
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Fig. 16 The measured quasi-static equation of state and deviatoric strength of sample
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Fig. 17 The evolution of typical variables predicated in a NSHPB test
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