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Correlation Analysis of Fracture Characteristics of High Dam Fully-Graded Concrete

SHI Zhenxiang', XIA Jingliang®,CHEN Xudong', YANG Hanging', BAI Yin®
(1. College of Civil Engineering and Transportation, Hohai University, Nanjing 210098, China; 2. China Academy of Building
Research,Beijing 100013,China; 3. Materials &Structural Engineering Department, Nanjing Hydraulic Research Institute, Nanjing
210098, China)

Abstract: The development of cohesionless cracks can be regarded as a sign of macroscopic crack development. An identification
model of cohesionless cracks was adpoted with results of crack development by digital image correlation (DIC) method. Three-point
bending tests were carried out on fully-graded concrete specimens with different loading rates (0.000 1 mm/s, 0.001 0 mm/s,
0.010 0 mm/s), considering the rate correlation of crack propagation of fully-graded concrete. The results show that for the
fully-graded concrete specimens with different loading time intervals, cohesionless cracks will occur throughout the peak load,
indicating that the prefabricated cracks have cracked when the peak load is reached. The cracks of the specimen is mainly
concentrated after the load is loaded to 50% of the peak load. Under the same conditions, the slower the loading rate is, the earlier the
unbonded cracks appear. With the increase of the loading rate, the cracks are thin and long.

Keywords: full-graded concrete; loading rate; three-point bending fracture test; digital image correlation technology; fracture process
zone; cohesionless cracks
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Table 1 Mix proportion of full graded concrete kg/m’
Water Cement Sand Little stone Mid stone Large stone Extra-large stone Fly ash Water reducer
84 180 652 326 378 460 434 60 1.211
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Table 2  Basic mechanical properties of fully-graded
concrete
fou/ MPa fep/ MPa E/ GPa
32.6 2.17 20.6

feu is compressive strength; f, is splitting strength; E is elastic modulus.
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P is external load action.
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B EVE FH (AN 107~ 107/s)% 42
[ i i o St = A B = Wl 1 IR W ol o
0.010 0 mm/s. 0.001 0 mm/s. 0.0001 mm/s 3 FA~[H]
InEGE A, FH DAOBAUMIC N A 22 R 4 g e Vi gk = PN 8
HEEY R, PR TR 3 M.

2 WIRSHA

2.1 TaE 534545k OB A X R (P-dcmop M)
ii:f53
A MTS R AR AR iR IR AT LR £ 11 4= 2 e TR st

Al AR e 25 A R e, T LAS 2K
1 P-6cmop MRS HZR, NERIEEE AT EENE, RA 3
AR FEMEE N RIC S5 R, FK A sy
{575 FC-1. FC-2 F1 FC-3. Fifd P-6cmon H2E
WK 2 fis, BN Eih g, SLRoN
BME. AN, ABERERZE, il 80A 2|
VT S%IE R R S 45 R brE. & 3
AN TR AR G Ay 2 DL S U Js i 26 RE 26, U il 28
RERONEIL R, O E AR, &N R R
P AR A R R AL R

aCMOD is fracture opening displacement
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Fig. 2 P-dcmop curves of full-graded concrete under different
loading Rates
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Table 3 Peak load of specimens

Mix ID Loading ; Peak Average peak Post-peak Average post-peak Kio/(MPa-m'®) Average .

rate/(mm-s ) load/kN load/kN slope slope Kic/(MPa-m'™)
FC-1-1 0.01 55.10 58.03 -79.93 -75.07 5.58 6.71
FC-1-2 0.01 57.53 58.03 —74.46 -75.07 6.70 6.71
FC-1-3 0.01 61.46 58.03 -70.81 -75.07 7.84 6.71
FC-2-1 0.001 54.27 57.92 -76.02 -71.04 4.60 5.11
FC-2-2 0.001 58.89 57.92 -72.41 -71.04 5.07 5.11
FC-2-3 0.001 60.60 57.92 —64.70 -71.04 5.67 5.11
FC-3-1 0.000 1 48.86 50.32 -70.96 —69.06 3.51 3.84
FC-3-2 0.000 1 49.03 50.32 —68.63 —69.06 3.81 3.84
FC-3-3 0.000 1 53.07 50.32 —67.60 —69.06 4.21 3.84

Kic is fracture toughness
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(b) Unbonded crack model
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(c) Material softening model

X is the horizontal actual coordinate, U is the horizontal displacement.
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Fig. 3 Crack opening displacement model
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y is the actual height of the longitudinal specimen
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