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Abstract:

Smart concrete is a sort of advanced structural materials which is fabricated through adding some

special additives into traditional concrete, and has multifuctions as compared with traditional concrete, as well as
good mechanical propoerties. Therefore, smart concrete is an intrinsic smart material and is a good candidate to
improve structural performance. It includes concrete with nanophase materials and carbon fibre reinforced
concrete with self-sensing properties, self-damping concrete and self-repairing concrete. The fabricdation method,
functional property, mechanism and smart concrete-based structures reesearched by authors are summarized. The
further trends and challenge topics in this area are also figured out.
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Table 1  Proportions of mixture
2T ETRS K Kk W Ve PP £f- 4 Nano-SiO,  Nano-TiO, V%Sl
e R T PC 151 360 650 1260 - - — 5.4
RN YE PPC6 151 360 650 1260 0.6 - - 5.4
Rt PPC9 151 360 650 1260 0.9 - — 5.4
Yk Sio, NSC1 151 356.4 650 1260 - 36 — 5.4
Rt NSC3 151 349.2 650 1260 - 10.8 — 7.2
NTC1 151 356.4 650 1260 - - 3.6 5.4
492K TiO,
o NTC3 151 349.2 650 1260 - - 10.8 7.2
TRt
NTC5 151 342 650 1260 - - 18 7.2
AR ST NTPC 151 356.4 650 1260 0.9 — 3.6 7.2
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Table 2 Proportions of carbon black concrete Table 3 Compressive strength of specimens
i KK B ok 7 W 7d 0 3 280 i 3
A5 0.4 3.11vol.% 1.5% 0.13vol.% WS
VoL ’ VoL HlH/MPa S %I%) KClMPa SR I(%)
A-10 0.4 6.04vol.% 1.5% 0.13v0l.%
A-15 0.4 8.79v0l.% 1.5% 0.13vol.% gt 17.6 0 28.9 0
A-20 0.4 11.39vol.% 1.5% 0.13vol.% 452K Fe,03 3% 21.4 22.7 36.4 26.0
A-25 0.4 13.85vol.% 1.5% 0.13vol.% 252K Fe,03 5% 20.6 16.7 33.1 14.5
RN s ] 4k Fe,05 10% 211 20.0 30.0 3.7
1.2 KR ET NFERE TEHE
g :b';ﬁ% N FIERER AERLE 9K Si0; 3% 186 5.7 329 138
121 AFHae 4k Si0, 5% 21.3 20.1 338 17.0
RO RTHKIBE LR ERE . T 2k Si0, 10% 21.3 20.1 36.4 26.0
ﬁ‘ Tﬁfi%*ﬂﬂﬁ}g‘@ﬁé%j} ‘;;_A%t_,@’ ﬂ;@ﬁ SEM K Fe,03 3%+Si0, 2% 224 27.0 35.4 22.0
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Fig.1 Stress-strain curves of different contrete columns



48 €T s

¥

TR E B SREIL #) 60MPa, AR SEHE N
BB, M e s VR L Y - AR S R
FREBL, 3X A8 43 W G OK TR Tl 3 vy i VR
T B R ARTEIERE, ek s R A 1 8
I RAT g P,

I 551856 K ) 100mm><100mm>400mm i)/ 42
e B 2 hRBIEA 10 %6 AN [R]E%E 1 1R
I MG LLEE, PAAR S KRN JJ b, BAAFRRIR
95 FF A IR B . AR UG T e B 1) LR R e
T ST PERE R B IR P . PC<NTC3<NSC1<
NTPC<PPCO<NTC1. % 4 ZHM[E N 17K F A
TR E - B BRSO A BB . BEIN ) RGOk,
YRR IE LR PP 2T 4k VR IEE L K% 57 75 45 A 1)
K, XU AR EE A PP AT 4R (1% 57
PEREDL T B VR e Lo Bl 1Kk, BRIR
I8 55 P R R 2 FRAIG . RO KR EE 70 PP

2T ¢ k8 gt - A AT Ay AR AR RAT IR R A

30
ﬁ[ ]o

0.87

2.5

2j0
W5 A KX B IgN

RABMEZE 10001 A 7] E Ao L 9% 57 ith 2k

Fig.2 Fatigue curves with 10% failure probability
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Table 4 Comporison of theoretical fatigure lifes at the same stress level (Calculated by single logarithmic equation)

—_ $=0.85 $=0.80 $=0.75 $=0.70
S5 BB P BT i R IE i B 9E e
EIRve: s FL3U(%) 55 UL FI 30 (%) 57 UL FI 330 (%) EIRve: s F3U(%)
PC 10 0.00 45 0.00 215 0.00 1016 0.00
PPC9 44 354.07 161 255.26 597 177.95 2209 117.46
NsC1 24 151.90 96 111.83 383 78.13 1522 49.79
NTC1 55 475.38 225 395.39 916 326.52 3730 267.22
NTC3 22 130.77 89 96.01 358 66.49 1437 41.41
NTPC 33 245.03 127 179.59 487 126.56 1865 83.59
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Table 5 Test results of abrasion resistance

—_ T B P8 AN T i P25 P

g o i o
535U (%) 53 8U(%)

PC 1.19 0 1.55 0
PPC6 1.42 19.1 2.42 55.9
PPC9 1.60 34.4 2.62 69.2
NSC1 3.06 157.0 3.71 139.4
NSC3 2.39 100.8 2.93 89.0
NTCL 3.34 180.7 4.24 173.3
NTC3 2.95 147.7 3.72 140.2
NTC5 2.27 90.4 2.88 86.0
NTPC 1.36 14.1 2.20 416
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Fig.7 Strain-sensing performance of A-15
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Fig.10 Stress-strain curves of C40 Contrete Column during

loading measured by CCN sensor
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Fig.12 Damaged C40 concrete column and CCN sensor on it
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Tablel 6 Monitoring results of CCN sensors
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with compressive stress
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Table 8 Mix proportions of self-reinforced damping concrete

o U, WM RS oK EKE WSS , -
[HES KK B JEAEL KT L i B2 FHJE Lt FJE$Rm A 4 L
Plain 0.44 - - - - 2.15 -
1.20 0.24 BN 20 0.3 4.05 88.37
1.25 0.24 BN 25 0.3 4.38 103.72
1.30 0.24 BN 30 - 0.3 5.20 141.86
MO.4 0.42 HIILET 43 0.4 0.4 2 3.68 71.16
MO.6 0.42 HIILET 43 0.6 0.4 2 3.67 71.16
MO.8 0.42 HIILET 4% 0.8 0.4 2 3.87 80.00
SF15 0.41 TEHY 15 1.0 - 2.68 24.65
SF20 0.41 TEHY 20 1.2 - 3.32 54.42
SF25 0.41 TEAY 25 1.4 3.65 69.77
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Table 9 Dissipation factors and storage modulus of polyacrylonitrile fiber concrete in different influencing conditions

o 2.0Hz 1.5Hz 1.0Hz 0.5Hz
o E 71(%) E 71(%) E' 71(%) E' 71(%)
BO I* 3.69 8.63 3.71 8.53 4.15 8.93 4.23 9.97
BO 1 3.08 14.65 3.36 15.43 3.43 16.03 3.61 18.55
BO i 4.30 9.48 4.61 9.20 4.86 9.01 4.92 10.58
B1 4.06 8.44 4.22 8.40 431 8.88 4.43 9.10
B2 3.69 8.96 3.99 10.15 456 11.47 4.67 13.62
B3 3.32 14.21 3.41 14.68 3.47 15.72 3.50 18.72
B4 3.01 14.33 3.17 15.11 3.22 17.94 3.43 20.64
B5 2.74 14.86 2.67 15.99 3.12 18.63 3.32 21.33

E: AR5 B0: 0.96 kg/ m®, BL: 0.72 kg/ m®, B2: 1.2 kg/ m®; 5l#eH, #HBE5IK: 0.015%, 0.03%, 0.06%, 4r%lickh B3, B4, B5.
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Tablel0 Crack developing before and after repair
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