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Effects of Aggregates’ Character on Concrete Fracture
Performance and Acoustic Emission
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2. The State Key Laboratory of Concrete Research, Tongji University, Shanghai 200092, China)

Abstract: The rests were carried out to study the effect of the size and type of and the volume rate of aggre-
gates on fracture energy and toughness of high-strength concrete (HSC) and the hits of acoustic emission in
three-point bending (AE) fracture toughness testing. The relationship between fracture properties of concrete
and AE hits was analyzed.
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H5~15 mm, REEFRE S 833. S kgom ™, HEMARAE N 1400 kg-om ™, LK 14% , ERMHEH
18.2% , FFESRAE N 8. 75 MPa; WK 76 B BA R .
1.2 RERRAL
FRIERERESE R EEN, AL RE 4 A=A, A AAFHERREE2BELER; B
REEHEARRERE L AR FAEEHBEREL AR SRABESHAR 1% 3.
X1 TREEHMNSESHESLL
Tab.1 Mixture proportions of concrete produced with different size of coarse aggregate

Y B /mm m(7K) m{AKR) m(F ) m(%) m (A 1) w(EAR) %  HUERE MPa

D5 0~35 0.26 0.7 0.3 2.35 2.8 39.1
D10 5~10 0.26 0.7 0.3 0.94 1.41 2.0 81.7
D15 10~15 0.26 0.7 0.3 0.94 1.41 2.0 84.3
D20 1520 0.26 0.7 0.3 0.94 141 2.0 73.7

£2 TRKMGEREESRESE
Tab.2 Mixture proportions of concrete produced with different aggregate volmne rate
HE EBERES m(K) m (KR m(§ k) a(B) m (B 2) w(BAN) YN HLEEE MPe

V4l 40 0.26 0.7 0.3 0.41 0.62 0.75 82.7
V60 60 0.26 0.7 0.3 0.94 1.41 2.00 85.0
VB0 80 0.26 0.7 0.3 2.48 3.72 2.70 66.5

x3 TREMMESHESLL
Tab.3 Mixture proportions of concrete produced with different types of coavse aggregate
&Y s m{#) m(KF)  m(§FH) m(B) =m(EER) wBAM)% HEBRE/MP

P1 #A1 0.26 0.7 0.3 0.94 1.41 2.0 91.8
P2 mE 0.26 0.7 0.3 0.94 1.41 2.0 65.7
3 g 0.26 0.7 0.3 0.94 1.00 1.5 57.3
P4 L4 0.26 0.7 0.3 0.94 0.74 1.5 47.0
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Fig.1 Three-point-bend beam specimen Fig.2 Sketch map of AE probes
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Fig.3 Curves of load-deflection and curves
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a4 BRELFHE FRAENSEHEAYNER
Tab.4 Results of fracture energy, fracture toughness and AE hits

BEL ERE/AND ) EREEAMPLm'?)  FHAMN| BEL EHEANmT) BEAE/(MPam'?) BN
Ds 1.9 0.840 20667 | V80 179.3 1.092 20 571
D10 172.2 1.087 25 000 Pl 213.3 1.196 28 684
D1s 193.9 1.165 33333 P2 174.3 0.698 10 263
D20 237.4 1.224 43 500 P3 137.6 0.674 3421
V40 174.1 0.889 13 714 P4 90.3 0.617 2632
V60 192.9 1.279 43 429
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Fig.4 Fracture properties and hits
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