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Acoustic Emission Characteristics of Rubber Concrete in Axial

Tension Process

BU Jing-wu, XU Hui-ying, QIANG Yu-jie, ZHOU Xuan, BAI Wen-jie, XU Gong-huan
(College of Hydraulic Science and Engineering, Yangzhou University, Yangzhou 225009, Jiangsu, China)

Abstract: In order to study the influence of rubber content on the fracture performance of concrete
under monotonic force, the uniaxial tensile tests of notched concrete prisms with different volume
rubber contents (0% ,5%,10%,15% ,20%) were carried out. Acoustic emission technology was
used to monitor the failure process of rubber concrete. Based on the test results, the curve of
stress-crack opening displacement, fracture energy and acoustic emission characteristic
parameters were analyzed. The results show that with the increase of rubber content, the
instability load of concrete decreases, and the peak crack opening displacement increases. The
fracture energy of rubber concrete is greater than that of reference concrete, and reaches the
maximum value when the rubber content is 15%. The curves of acoustic emission accumulate
counts and hits can divide the concrete failure process into three stages. With the increase of

rubber content, the acoustic emission activity decreases, and the peak frequency changes from
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high frequency to low frequency. The acoustic emission b value can well reflect the failure form of

the concrete specimen. The failure process of concrete specimen can be divided into two stages.

During the failure process of the specimen, the b value shows a downward trend. As the rubber

content increases, the b value increases. During the main crack formation stage, the difference

between the maximum and minimum values of b value is reduced. The strength reduction rate is

high with the rubber content less than 20% , while the strength reduction rate is lower when it

exceeds 20%4.

Key words: rubber concrete; rubber content; uniaxial tensile test; fracture energy; acoustic emis-
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Table 1 Mix Proportions of Rubber Concretes
ERLE KRR/ (kg » m™®)

KK T - - - —
i 7K K | R | BB | A | Bk
COR 0. 45 171 380 819 0.00 | 1 000 1.9

C5R | 0.45 171 380 791 | 11.64 | 1 000 1.9

C10R | 0.45 171 380 763 | 23.28 | 1000 1.9

C15R | 0.45 171 380 735 | 34.92 | 1000 1.9

C20R | 0.45 171 380 707 | 46.56 | 1 000 1.9

P IR % 1 RSF 2 100 mm X 100 mm X
400 mm (& DS 2K 24 h J5HREE, & TR
JEH20 C IR 90% LA BRI E N IR P 28 d,
T 56 1 B B BLRT 35 40 4 1) TR R R AT DD
T 24 5 U Ry 10 mm, BN 2 mm, B AR R TR
i w1 0 L A N 7 Y N T W N

} T
ot
2
e
4
of L
. 400 }

B 1 R (4 mm)
Fig.1 Specimen Size (Unit:mm)

1.3 B il

B R B - B Al o7 Ao a8 R T B 50 MTS322
(1898 s ] A 3 36 AL A I 4. IS R AN 2 BT
o BRI R A Y5 R A5 T /) B B 2
35 ) JSE G s T 3 A T s e G O — AL O T
LR RE A8 46 2 A T B 33752 T IR 2 L (0 BR B0 3 4
WS AL WF R E 3 DMAREE N 30 mm
IR R s 7l e i G U AR N T e e e
FJLL0.000 6 mm s " A AR AR A BE AT
o XA [FAR B 4B R BE Ak ) R AT 2 K
1.4 FExRHKE

A SO A BUE B R M S8 56 PAC &
A 8 A SAMOSTM 7 % 546 I 2 45 W
IR TTME BN 35 dBL BT B £ 35 dB. uE )
WA 1~60 kHz, il fFF 5 R0 A S 2 4R

b) FEHE
B2 RERE
Fig.2 Test Device
o P R A B 5 B o T R R L A
It AN Bt 20 58 [ 52 A% TS

2 REEREHH

2.1 bR
2.1.1  mA-REERFEH L

&3 Sy A hr A i T 45 2 AR [ AR i 15 it TR
e N - EE K (o) Sk . HIE 3 A,
Bl 5 AR S 15 it I 1S 0, AR R TR BBE - 9 Bt hr e B R A
BT EHRERFMERE L BEHE. BIK
TR TR - 08 (B iy 8 R 24 4 T TF 61 7% SO AR B T BE 1R TR
IR PR B KR ER 2, WK
2 W LLE AR R AE 15 % LA I, 58 5 R R A
L 20 % s MR BB BN & 20 Yo It iR B R A BR
R, T RERIA ) 35, 41 %0 A0 b 3E TR BE 1 AR IR B
KT 10700, WEAE A7 RS B K ST 4006, AR
LS — B AR R R RN L R I TR
SRR AR AR T B ) . TRBE 4 2R R ey 2R PR AIC
—J7 T2 BT AR Ok S AR B IR BE - FE A
() TAT A el A5 A R T 45F - 1Y) iR B R i M A 1 IR T
HEVRBE 1 0 — T i TR T HLA R, 51E
hy TEHLAL R TR BE 1 2 8] 1) 26 45 PR 22 . H 5ok e



% 2 4 FHRLF RRRE LB EIREARR T F AR 81
3.5 o
3.0 — COR AR
- - C5R
23 CIOR
& 2.0 CI5R
§ A -~ C20R G
N o W, W
Lob N\
0.5
0 0.04 0.08 0.12 0.16

6 /mm
B3 FAEGKRBETRE LI -RERFFB ML
Fig.3 -6 Curves of Concrete Under Different
Rubber Contents
R 2 OKRERREE LU (B T B R X R AT AL R
Table 2 Peak Loads and Corresponding Crack

Opening Displacements of Rubber Concretes

N Ve AT/ | REETRE | REEKIF | MEmMEK
MPa /% {7 %% /mm 2/%
COR 3.05 0. 00 0. 091 0. 00
C5R 2.75 9. 84 0. 090 —1.10
CI10R 2.57 15.74 0.127 39. 56
C15R 2.50 18.03 0.131 43.90
C20R 1.97 35.41 0.135 48. 35
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Fig. 4 Relationship of Concrete Stress-displacement
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Fig.5 Fracture Energies of Concretes with

Different Rubber Contents
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Fig. 6 Relationship Curves of Load, Acoustic Emission

Accumulate Counts and Hits Versus Time
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Table 3  Acoustic Emission b-values of Concretes with

Different Rubber Contents in the First Stage
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