52 % 451 X#EHEFRXFEFR Vol.52 No.1
2026 4 3 H Journal of Dalian Maritime University Mar., 2026

SIAMES B, R, Britbte, 25, N[ AL R A0 T A SR B L M PURPERE )], KOE SR a i,

2026,52(1) :134-142.

7R R 25 5 N 45 0 T 2 R o MO T e

AR BT, P s

(LR BB EARA A IR it
3T TR R, AR s

WE. VR RBE LS HAEA T o F a8, H it
KA R E B RN, LB 0.05% F & B R+
MEFEDSEHFEEET R, KA S N EEAT
(10771 107%™ 107%™ 5x107°s7 10727, o Fl 3 A &
HiRE LML RRE EHATEHTERERE 5 ART
LT o T HERBLI NS F UG ZRR
HERFEGRN, RIERKW . AMBRLNTERES
HUEMENE AR ENN R FAAN, A TR NRE
T A 7 BB E MR e N % T 7
EEF AL LTRERBEL ZEFRBR LN ERE BH
BME KEN TR IR ARAEE NN
16.17% .5.02% 7.27% # 20.20% , # IR TR EE M4 2
SRR E Ry A BT, B T T R AR, %
B R A A ok AR A R B AR e BT ] 4R 3R
WEHEEAEE,

KB B BRI L B UR M

FE 425 TUS28.01 M ERFRRRS A

M EHS:1006-7736(2026)01-0134-09
doi:10.16411/j.cnki.issn1006-7736.2026.01.013

Compressive performance of graphene concrete

under different strain rate loading conditions

BI Zhiyuan',XU Jiaxiang® , RUAN Shihua **>, WU Qingpeng*

(1. Weihai Smart Valley Investment and Operation Co., Ltd,
Weihai 264500, China; 2. Xixian New Area Fengxi New City
Management Committee, Xi’ an 710000, China;

3. Weichang Municipal Engineering Co., Ltd, Weihai 264200,
Chinaj 4. Department of Civil Engineering, Harbin Institute
of Technology ( Weihai) , Weihai 264209, China)

Yrhs B #A:2025-11-12; &[5 H #A : 2026-01-06

ZEm

264500 ;2. VG EGHT X FEVE FTR A B 514, VE% 710000
264200;4. M5 REE T R2E (B EAR TR, LR BiE  264209)

Abstract: To enhance the mechanical performance of concrete
under dynamic loading and investigate the reinforcing effect of
nanomalerials , a study was conducted on the dynamic uniaxial
compressive performance of concrete mixed with 0.05% gra-
phene. Uniaxial compressive performance tests and finite ele-
ment simulations were conducted on graphene concrete and or-
dinary concrete by using five different strain rate levels (107
s, 107%™, 107°s7, 5%107%s™", and 107%s™"), and the
differences in dynamic mechanical properties and strain rate
effects between the two types of concrete were compared and
analyzed. The experimental results show that the compressive
strength and elastic modulus of both types of concrete have
significant strain rate sensitivity, and increase with the in-
crease of strain rate. The performance improvement of gra-
phene concrete varies with strain rate. Compared to ordinary
concrete, the maximum increase in compressive strength, e-
lastic modulus, peak strain, and energy absorption capacity of
graphene concrete is 16.17% , 5.02% , 7.27% , and 20.20%,
respectively. The finite element numerical simulation results
are in good agreement with the experimental test results, verif-
ying the effectiveness of the simulation method. This study can
provide theoretical support and technical reference for the ap-
plication of graphene nanomaterials in concrete engineering.
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