B2BHEH M Vol.23No9 T ®
2006 4 9 J1  Sep. 2006 ENGINEERING MECHANICS 104

1000-4750(2006)09-0104-05

IR, AR R

(CREEHL TR L AKF2E BT ot s, KiE 07 116024)

AR REIL TS AATHEH] . SO& BRI S =500 RGxt 71 A Sr 4 e T AT M
B PRA T EIAESE R, MEHEIN 021, 025:1,05: 1, 075 1. 111 TiAGM, maoEZ % 105,
107%™, 110%™, 107%™ PUANELL . RGMTT T AN ] AR 26 DU KA [l I 97 FABi 4 A TR E R SRS 2 L Sl P
SRS RIS R FEXUR N PR S, AR B o B A Y AR AR A — B s O ) s ) 1R DK/ S R )
IR AI AR B S B 1 de R TR 32 . 4R T SRG B IB N ) 21 5 15 W AR A2 52 ) (1) e — s FEHE )
M52 JPIRAS s AR BOATERS: BORUEN; JREE L
TU502 A

EFFECT OF STRAIN RATE ON THE BIAXIAL COMPRESSIVE BEHAVIOR
OF CONCRETE

YAN Dong-ming, "LIN Gao

(Department of Civil Engineering at Dalian University of Technology, Liaoning 116024, China)

Abstract: Dynamic biaxial compressive test of 71 cubic concrete specimens was carried out on the
static-dynamic hydraulic servo triaxial test system designed and manufactured at the Dalian University of
Technology. The lateral pressure was kept in proportion to the main axis with the ratioof 0:1,0.25:1,0.5: 1,
0.75 :1, 1 : 1 respectively. The strain rate was 10°/s, 10™/s, 10°%/s, 10%/s, respectively. The variation of fracture
mode and the ultimate strength with different stress ratios and different strain rates was studied systematically.
Test results show that the dynamic strength increases as the stain rate increases, and that the damage pattern and
the ultimate strength are closely related to the magnitude of lateral pressure exerted on the specimen. A unified
formula is proposed to reflect all the factors that affect the dynamic properties of concrete under biaxial loading
state.
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Fig.1 Measured process of stress and strain

2.1

TE B AT BT W B BB T 24 5 i A 15 Ol
MR B N ASE AR RN, FEWTR T B
SRR . IX AT RE 2 L i I AR 8RN B i
AN R . TR & 2 o, g L,
A FN R B AR S AN K o E Sl
THOUT, H T RICT gt I MR AR
WK, Nl 0.25, 0.5, 0.75 I, M5k )
TP LA, B AR S R ) T
10° ~45° i [ 2487 73 AT T8 53, HAEA -k
t, JREEE A I AR A 2 BB S Tk
D3 LT i) BRI A B s T ) AT AR
MR 101 I, f Tl 52 30 7 ) AH A

Ji 3 AE Rl 5 RS A ehi g 1 b A, kR
P AR IR, BRI H R,
RILA FARBEIA o LI 3(d). i T2 HE 2 TR
AR 2IVE SRR R AR R A R B LYE,
TRIRIPAT 248 AU R T3 A7

(d) 10%s

2 AN NAHE T R EIR TE A (a=0.5)
Fig.2 Typical failure modes of specimens at different strain
rates (¢=0.5)

R, A

(a) fiktbmi1:0

(d) fardglbbfl1 1

(b) fr#ktbfl 1 0.25

K3 FEInEIER N 10%s 11, AN A
(01 o) NIRAF BB BIR TE 25
Fig.3 Typical fractrue modes of specimens under different

stress states at 10°%/s

2.2
I3 AN T 12 A T30 AN [ N2 g L TR ot
PR SR WA 1o

ATUEH, FEARBNAS T, N ARER



I N . 107
PER T, AR R R o KA 4.
R /,{:,; i 13/ P2 £3
1 (MPa) by eI -
1051 @ L1025 e 150.25 R PRl
Table 1  Strength of concrete under different strain rates and 1095 wn 12075 St ot
A L1 -1l v .

different stress proportions (MPa)

i Lo & o)

LSS 1:0 1:025 1:05 1:075 1:1

1 993 1561 16.08 1646 14.16

2 9.67 1434 1585 17.03 13.48

10° 3 9.93 1464 1603 1592 1437
4 9.83 1655 16.15

BIE 984 1486 16.13 1639 14.00

1 1059 1528 17.35 17.20  16.07

2 10.76 1577 1640 16.60  14.49

10* 3 1052 1538 1629 1646  16.05

4 10.66 16.66 14.65

B 10.63 1548 16.68 16.75 15.32

1 11.75 1566 17.68 17.85 17.40

2 1114 1618 17.21 1740 16.42

10° 3 1125 16.67 1719 17.97 1561

4 11.38 16.94 17.22

B 1138 1617 17.36 1754 16.66

1 12.78 17.30 17.66 18.08  18.00

2 12.04 1693 1823 1950 17.79

107 3 1215 17.23 1917 1962 18.23
4 17.89 1744

¥ 1232 1715 1824 1866 18.01
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Table 2 Results of simulation

B4 a b HIRFRH
1:0 1.00 0.0829 0.949
1:025 150 0.0769 0.834
1:05 1.63 0.0715 0.795
1:0.75 1.65 0.0767 0.774
1:1 1.42 0.136 0.853
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Fig.4 Relationship between the dynamic increasing factor and

the strain rate under different stress combination
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Table 3 Results of simulation
MR I(Ls) c d AR FREL
10° 1.021 5.196 0.9172
10* 1.012 4,947 0.9484
103 0.9994 4.897 0.9640
102 0.9899 4,796 0.9588
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Fig.5 Biaxial strengh envelops for concrete under biaxial

stress (compression-compression region)
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