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Damage-Acoustic Emission Characteristics of Steam-Cured
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Abstract: To study the influence of freeze-thaw cycles on the evolution of mechanical properties of steam-cured
concrete, the freeze-thaw cycles test and uniaxial compression-acoustic emission test of steam-cured concrete
specimens were carried out to analyze the damage characteristics of concrete under different steam-curing systems
after the action of freeze-thaw cycles. According to the characteristic parameters of acoustic emission, a constitutive
model of steam-cured concrete compression damage was established under freeze-thaw cycle, and the relationship
between damage variables and the number of freeze-thaw cycles was discussed. The results show that steam-curing
temperature of 60 °C and 80 °C is inconvenient for the frost resistance of concrete, and there is no significant difference
between steam-cured concrete at 40 “C and standard-cured concrete in frost resistance. The change of the cumulative
acoustic emission (AE) ringing count in the process of concrete compression failure shows obviously changes in
three-stages, i.e., in contact stage, quiet stage and spike stage. The demarcation point between quiet stage and spike
stage shifts backward in time with increase of freeze-thaw cycles. In the early stage of the compression process, the
damage of steam-cured concrete develops slowly. After the relative peak stress reaches 0.8, the damage of
steam-cured concrete develops more rapidly until it fails under compression.
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Fig.1 Schematic diagram of sensor layout(size: mm)
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Fig.2 Mass loss rate and strength loss rate of concretes under different freeze-thaw cycles
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Fig. 3 Acoustic emission characteristic parameters of specimen ZF-60 under different freeze-thaw cycles
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Table 1 Average value of ringing counts of specimen ZF-60
at different stages

n/times Contact stage Calm stage Spike stage
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Table 2 Characteristic parameters of the boundary point between

calm stage and the stage of specimen ZF-60 under
different freeze-thaw cycles

n/times N,/ % o,
0 30. 37 0.83
40 33. 94 0.85
80 59. 84 0.88
120 69. 30 0.90
160 71.39 0.91

7R S A T DA e AR VR B - R 5 48 47 11 J) 2 A
JEE 204 R Kb A8 47 0 ) e T A 0 A
5T AR AN R R RLE PR BT R ZF-60 7R &
SR A A5 5 B L 4. fr 4 a7 D g B bt
ZF-60 (75 & SR AEAF 5 77 72 W1 S i) B B 1, 3k 2 R



%21 YR AE R EE IA S ZE TR IR B IR BE - 0 B0 — R R B R 147
110 110
100 - 5 100 +
90 ) - 90 e
m ° . o m -
3 S wp SRR
o o o 5, o
2 2 o o gSHF
= = . o 2, Sgltpra
g g 70 . T obgh
< < o Con A om0
5 oy Tl a
60 e L R e R
ol e B e d o s e o o
50 Pooom | By B e CEmee e
R L
Boo To  Srabg J ok LA
40 40 o) 0.8 et s o oo
0 10 20 30 40 50 60 70 80 90 100110120 130 140 40 50 60 70 80 90 100 110
Timels Time/s

(a) n=0 times

110

(b) n=80 times

100

90 +

80

70

Amplitude/dB

60

50

40

(c) n=160 times
14 AR il 0 PR R BT i ZF-60 1Y 75k S iA1= &

Fig.4 Acoustic emission amplitude signal diagrams of specimen ZF-60 under different freeze-thaw cycles
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