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Quantitative analysis for mesoscopic damage evolution of

a concrete model containing defects under impact load
QIN Yuan', CHAI Jun-rui'*, DANG Fa-ning'
(1. State Key Laboratory of ECO-hydraulic Engineering, Xi’an University of Technologe, Xi’an 710048, China;

2. College of Civil & Hydropower Engineering, Three-Gorge University, Yichang 443002, China)

Abstract :

A numerical model of concrete containing internal defects was established based on the traditional

random aggregate model. The model was partitioned into three parts, and based on the conduplicate-line damage evolution

model, the distribution law of damage, strain and stress under three different kinds of impact load was discussed, and the

results were described quantitatively. The relationship between mesoscopic damage and macroscopic crack evolution was

built. The results provided a reference for both physical tests and engineering application of concrete material.
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Fig. 1 Geometric model of specimen

(up) and the position of constraint
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Fig. 2 Bilinear damage

evolvement model
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Fig. 3 Flow chart of the establishment

of internal defects concrete model
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and sectional view of specimen ( down)
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Tab. 3 Injured and damaged element in the specimen (section I )
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Tab. 4 Distribution of horizontal stress (section I )
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Tab. 5 Distribution of horizontal strain ( section I )
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Fig. 5 Load step-element of variation curve

4% i
AT F LA

(1) i ASCHY Tk AT A R BE AR R AR
SRUIFE , 7RI BEA TR R0 s R B, 7 ool Ay 2804
FTE , TR BT 2 A A e, B 32 20 PO I E
FRBI R AR SRR T DL RE RIS LAY

(2) 725 BE o RO -5 nil oy 208 R BUE L,
LB B IO B A0 1Y 23 DX, A [ i 2820 PN 7 A 1 7
SHBRFE OCROE S

(3) A [k = ot Ay 28040 R, 3 PRy 50 240 UL ok
SRETHE NN 2R AT) ) 52 B B BT MRV, T 5 i 2 )
B X PERIWEIR , BREE BT S B AR . R
WA ok 2 3R A AN (] 2 ol 75 W 2 S0 A R
AR, {H R SRS ) 1A P Iz Bl R AR
e kA

& % X o

[1] Cheng C C, Cheng T M, Chiang C H. Defect detection of
concrete structures using both infrared thermography and
elastic waves [ J]. Automation in Construction. 2008, 18
(1).87-92.

(2] T4 BRIERE, TN, 5. dea bkl CT Sl i

MSRHEEARBITE [T ], an J128 5 TR, 2009, 28(8)
1620 - 1628.
DING Wei-hua, CHEN Hou-qun, YIN Xiao-tao, et al. Study
of key techniques of dynamic loading ct test device for rock-like
material [ J]. Chinese Journal of Rock Mechanics and
Engineering, 2009, 28(8) : 1620 — 1628.

(3] T A BRIERE, SE kT, 5. SRR CT B& a5 0k

IR ML AR SO AR BE L O OF R B R [T ], SE58
71%:,2009,24(3) ; 207 -214.
DING Wei-hua, CHEN Hou-qun, DANG Fa-ning, et al.
Manufacture of portable material test device forming a complete
set with medical X-Ray CT and its application in concrete
damage study[ J]. Journal of Experimental Mechanics,2009,
24(3): 207 -214.

(4] FBF;, AP, 75 2 LR B A0 A K TR e 1 8l S A

BERILT]. R4 AR BEARD) ,2004,44(3) 1410
-412.
ZHENG Dan, LI Qing-bin, Dynamic constitutive equations
forconcrete based on meso-cracks and a static constitutive
model [ J]. Journal of Tsinghua University ( Science and
Technology) , 2004, 44(3) . 410 —412.

[5] WU Zhi-min, YANG Shu-tong, HU Xiao-zhi, et al. An
analytical model to predict the effective fracture toughness of
concrete for three-point bending notched beams [ J ].
Engineering Fracture Mechanics, 2006, 73 (15): 2166

-2191.

(6] RLIR, Se% 50, 5 A7 . Tk RS Bk B TR 56+ 22 10y 3l

SREE[T]. RS SR T ,2012,34(4) : 85 -90.
QIN Yuan, Chai Jun-rui, DANG Fa-ning. Numerical analysis
on the modified model to the dynamic strength of defective
concrete beam [ J]. Journal of Civil, Architectural &
Environmental Engineering, 2012, 34(4) . 85 -90.

(7] FEUR, 5% 0, 58 AT T AR PR R R S04 1 Bl R R
FARBE LRI )] bRl R A2 2E 4, 2012,35(2) « 130
-135.

QIN Yuan, Chai Jun-rui, DANG Fa-ning, The improved
random aggregate model of concrete for irrigation and water
conservancy [ J]. Journal of Agricultural University of Hebei,

2012, 35(2) : 130 - 135.



