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Influence of cracks in RC slabs on propagation properties of acoustic emission
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(1. School of Civil Engineering, Xi’ an University of Architecture and Technology, Xi’ an 710055, China;
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Ministry of Education, Xi”an 710055, China; 3. CSIC International Engineering Co. Ltd. , Beijing 100021, China)

Abstract: The influence of existing cracks on acoustic emission ( AE) wave propagation characteristics is not taken
into account when using AE technology to locate cracks or detect damages in concrete structures, which often leads
to large deviations in detection results. To explore the influence of crack parameters on the velocity and amplitude
attenuation of AE wave in reinforced concrete (RC) slabs, four-point static loading test and AE test were carried
out on three RC specimens with different protective layer thicknesses, and the influences of crack depth, crack
width, and crack amount on the propagation properties of AE wave were analyzed. Tests and analysis results show
that crack width and crack amount both had little effect on the velocity and amplitude attenuation of AE wave, while
crack depth had significant effect. With the increase of the crack depth, the amplitude attenuation increased, and
the velocity decreased. Then, a time-of-arrival location method based on variable velocity was proposed considering
the effects of cracks, which was compared with traditional method in detecting crack locations. Results indicate that
the proposed method had higher accuracy in detecting crack locations in RC structures.
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Tab.1 Development of cracks in specimens

ik LB m/ % BB IEIE 0,/ mm e KR d,,,,/ mm

377 S, -5, S, =S, S; =S, S-S, S, - S; S; =S, S, -5, S, - S; S; =S,
+2 0,0,0 0,0,0 0,0,0 0,0,0 0,0,0 0,0,0 0,0,0 0,0,0 0,0,0
-2 0,0,0 0,0,0 0,0,0 0,0,0 0,0,0 0,0,0 0,0,0 0,0,0 0,0,0
+3 1,11 12,3 00,1 0.5,0.5,0.2 0.5,0.502 0,0,0.2 15,40 ,20 5.,40,50 0.0.,30
-3 1,1,1 1,2,3 0,0,1 0,0,0 0,0,0 0,0,0 15,40,20 5,40,50 0,0,30
+4 1,2,1 4,43 1,0,1 0.6,1,0.5 0.6,1.5,0.5 0.5,0,0.5 15,40,90 45,62.5,90 35,0,90
—4 1.2.1 4,43 1,01 0.1,0,0 0.1,0,0 0.1,0,0 15,40,90  45,62.5,90 35,0,90
+5 2,2,2 4,43 1,1,1 0.8,2,0.7 0.8,1.5,1 0.8,1.5,0.7 45,90,105 90,95,100 100,85,105
-5 2,22 4,43 1,1,1 0.2,0.5,0 0.2,0.5,0.2 0.2,0.5,0 45,90,105 90,95,100 100,85,105
+6 222 4,43 1,1,2 1,2,1.5 1,2.5,2 1,2.5,1 70,90,125 100,100,110 100,100,110
-6 22,2 4,43 1,1,2  0.3,0.5,0.5 0.3,0.5,0.5 0.3,0.5,0 70,90,125 100,100,110 100,100,110
+7 2,32 5,4,3 1,1,2 1.5,3.5,2.5 1.5,4.5,2.5 1.5,3.5,1.5 100,105,130 105,120,125 110,135,120
-7 2,3,2 5,4,3 1,1,2 0.4,1,1 0.4,1,1 0.4,1.5,0.5 100,105,130 105,120,125 110,135,120
+38 2,32 5,43 1,1.2 2,6,5.5 2,6.5,7.5 2,725 115,125,140 110,135,130 120,140,125
-8 2,32 5,42 1,1,2 0.5,2,4 0.5,5,2.5 1,5,1 115,125,140 110,135,130 120,140,125
9 2,—— 5—— 1,—— 25— — 3 — — 3,——  125,—,— 120,—,—  130,—,—
92— 5= ==  1,—— l,——  15—— 125,—— 120,——  130,—,—
10 2,—— 6,—— 1,—— 65—— 65—— 95— — 145 —— 130,——  135,— —
10 2,—— 6,—— 1,—— 44— — 4—— 6.5, —,— 145,— — 130,—,— 135, — —
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Tab.2 Number of cracks and corresponding wave velocity

and amplitude attenuation

W omE e [~ v/ M/
) m/ %k
449 (L =600 mm) mm (mes™) dB
S, - S, 3 40 2431.54  29.40
+3
S, -S, 2 40 2441.46  28.77
S; =S 6 95 2 283.81 33.97
B, +4
S, -8, 4 95 2292.75 33.80
S, -8, 100 2 097.64 37.77
+5
S, =S, 5 100 2 078.65 37.83
S; —S; 3 50 2313.84 25.93
+3
S, =S, 2 50 2 349.57 26.80
S, - S, 6 90 2 049.83 30.52
B;  +4
S, =S, 4 90 2 085.94 31.23
S; =S; 6 105 1917.48 34.90
+5
S, =S, 5 105 1.986.27 35.40
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