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Fig.1 A schematic diagram for three-point-bending test of ideal homogeneous brittle materials
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Fig. 2 A schematic diagram for ideal three-point bending crack model of uneven materials
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Fig. 7 Load-displacement curves at a low loading rate




%3 R T LG IRBE BT 20 B S AR (B AF 5 427

&8 s fm 2 1 IR &5
Fig. 8 Failure maps at a high loadmg rate

2 — 4 % #

(1) 3 1 04028 SR v 3 75 24 5038 Bt Rl i
L R 50T 5 5 T £ 5 5
BELC AT R BT IR ARG 507 3 31 K
T T R I T FL R K BT S
BRI 7R 40 4 A2 0T 30 FE 8 5 0 2 92 4RO
- o (2) 2450380 19 TG /N T 30 5 B
U I 3 S I W T A b 5
o B B e L sy
Fig. 9 Load-displacement curves at a high loading rate A BT FLI S PR 5 58 22 DO A8 )
P BB LT 303 6 FTRK B 0 T 3 PR
9 o AT B0 0 8 AT SRR T DRI 52K 0 0T 30 5 B 5 A o R 50 P 098 £
R 3 31 HE 0 0645 1 P 0 25 5
C3) 05 LA LS 4R 7 LR L, A% S o 28 1T B 5 T 62518 07 0 P 1) 38 58k
AT B0 0 E A 07 42315 X 61 A0 DTG 9 B 3 T 92 3 R B 0 BB B0E T 4
H R 1 T B

S %Wk
[V R kb . 4 N e bR 2h 0 3 MO A S g B BL A (], 2 45 0% 55 T A2 4. 2003, 22(2) £ 177-181,

Qi Chengzhi, Qian Qihu. Physical mechanism of dependence of material strength on strain rate for rock like materi-
al[J]. Chinese Journal of Rock Mechanics and Engineering, 2003,22(2):177-181.

[2] T4 BRER, XIS 5T CT MR EE 1 3 i IR o B i g OF 52 (7. /K J1 & #8.2009,35(5) :21-23.
Ding Weihua, Chen Houqun, Liu Shaocong, et al. Test and study on dynamic damage process of concrete based on

computed tomography[J]. Water Power, 2009,35(5) :21-23.

[3] Kaplan S A. Factors affecting the relationship between rate of loading and measured compressive strength of con-
crete[ J]. Magazine of Concrete Research, 1980,32(111):79-88.

(4] 2 POut AR F. T 5 0 3l g o B2 45 g B LIRS [0, T2 J12 . 2005, 22(S1) : 188-193.
Li Qingbin, Zheng Dan. Micro-mechanism on the enhancement of dynamic strength for concrete[ J]. Engineering
Mechanics, 2005,22(S1):188-193.

(6] Mk, B, BRERe . 5 R EE L 388 ni 5 Rk T, KR 224 . 2010,41(6) :659-664.
Ma Huaifa, Wang Litao. Chen Houqun, et al. Mechanism of dynamic damage delay characteristic of concrete[ ]J].
Journal of Hydraulic Engineering, 2010,41(6) :659-664.

[6] bk, BRIEERE, i, U8R 404 F T IR 5 - Sl A5 0 B BB 70 A [T ], KR 22412, 2012(S1) : 37-45.
Ma Huaifa, Chen Houqun, Xu Shufeng. Numerical analysis of concrete dynamic strength with static preload[]].

Journal of Hydraulic Engineering, 2012(S1) :37-45.



428 5t 748 5 i i %36 &

(7] BEWrss, 38 k7, R, A5, O [ dd 56 3 1R B8 L i1k 3l g A e S B 5 LT ). 7K g 2 WL %41, 2009, 28(5) : 35-40.
Liang Xinyu, Dang Faning, Tian Wei, et al. Dynamic property influences and studies of concrete cylinder at differ-
ent loading rates[ J]. Journal of Hydroelectric Engineering, 2009,28(5) ;35-40.

[8] At mumk, Phr B VLAFHE . 5. 2 RIECTR B 1 3 2 vk B 4R i ML BRI S [T ). W00 K2 4. A A BH 2. 2012, 40(3)
294-299.
Du Chengbin, Sun Liguo, Jiang Shouyan, et al. Dynamic strength enhancement mechanism of a fully-graded con-
crete beam[J]. Journal of Hohai University: Natural Sciences, 2012,40(3) :294-299.

[9]  ZN, W, sk IR BE + vh i BF RS0 00 5 40 0 B WOTEUE O B LT, K ) & i 2E 4k, 2013,32(1) :196-205.
Qin Chuan, Wu Mingxin ,Zhang Chuhan. Impact splitting tensile experiments of concrete and numerical modeling
by meso-scale discrete elements[J]. Journal of Hydroelectric Engineering, 2013,32(1) :196-205.

L1007 . R, B, 45 i P i Ak ) 25 i 32 oy A8 SR g [T ] B e 5 i, 2011, 31(4) £ 423-427.,

Yan Cheng, Ou Zhuocheng, Duan Zhuoping, et al. Strain-rate effects on dynamic strength of brittle materials[ ] ].
Explosion and Shock Waves, 2011,31(4):423-427.

Investigation on concrete dynamic bending intensity

and limit flexural intensity

Dang Faning', Jiao Kai'*?, Pan Feng'
(1. School of civil Engineering and architecture , Xi’an University of Technology »
Xi’an 710048, Shaanzi, China;
2. Sinohydro Bureau 3 Co. Ltd., Xi’an 710016, Shaanxi, China)

Abstract: The rate sensitivity of concrete-like brittle materials results mainly from their inhomogenei-
ty, which leads to their different paths of crack development at different load rates and accounts for
their different dynamic flexural strengths. On the basis of the above theoretical analysis, this paper
presents the algebraic expression of the dynamic flexural strength, which consists of the weighted av-
erage of the flexural strength of mortar and aggregate and the inertia term, predicts the limit flexural
intensity of concrete materials under different impact loads and, finally, investigates their crack paths
and intensity variations at different loading rates by the three-point bending beam test with a special
rhombus aggregate.

Key words: solid mechanics; inhomogeneity; dynamic bending intensity; impact load; rate effect
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