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Study on Pulling Sensitivity Character of CFRC and

Smart Monitoring of Beam Specimens
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Abstract: The electrical resistivity variation of fiber with good electric conductivity has stable corre—
sponding relationship with its stress field- T hrough the conformation of carbon fiber reinforced con—
crete (CFRC) smart layer with definite height in concrete structure and real-time monitoring of elec—
trical resistivity variation, the structure realtime loading and the degree of damage could be fore—
casted. The intrinsic pulling sensitivity regularity of CFRC was studied, and the regularity was
used in reinforced concrete beam specimens, which realized the online monitoring of realtime load-
ing and deformation.
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T 700 , 0.5%,
CFRC 0.15%,
Smm ( cm )
4, 1
1
Table | M aterial property parameters
Material Concrete Reinforcing steel bar
Intensity Elastic Intensity Elastic
Capability . .
- design m odulus design modulus
rred /MPa /GPa /M Pa /GPa
Extend
N 14.3 30
capability 300 200
Compress
1.43 25
capability
CFRC ) 4
1
A= 0181m, EJ = 23.23x 10°Nm?, (7,
(2)
_2.75% 10%3 - y)
P= "8 66y — 539 (20)
1 (13) (20)
2
2 2 2
CFRC

Table 2 T he electrical resistivity variation com parison

betw een the theoretical and experimental values

l4.

-

300

¥

|=-

320

bk
]

_ h(2+ €- €)
Re= S5E T (16)
€ = k€ (17)
: k2: e'u/kl, Ecu 6
(17) (16)
_h[2+ (1 k2) €]
Re= s k) €) (18)
(15) (13), (2)
B L1+ k) (a— )
U E e 2(by - o) + (1= k) (a- )]
(19)
) ( )
[w]= L/600mm,
(19 >t
k3c — kaa
I™ = bks— ks (20
t k= 2Lw]hT x 10°
ka= [w]hT(1- k) — 2L°(1+ ko)
3
4 CFRC
C30
HRB400, )
P2 P2
Fulcrum Fulerum 20
lLoad dot I Load dot
{ 4916
|_ux10 | exis | nxwo | nﬁﬁﬁﬁfﬂﬁfm

4 CFRC
Fig.4 Schematic diagram of CFRC laminated

specimens texture

; CFRC 90mm,

Prew ar n—clicking Fracture Limit load Rigidity
T heoretical value 6.51 534. 80 65. 30
Experimental value 7.53 565. 32 69.51
4
(1)  CFRC
, CFRC )
- CFRC
(2) CFRC
) CFRC

(T#% 33 W)



33

I -
() - (3
. 7075
3
(1)
(2
7075 )
T6 SCC
RRA  T7351
(3) ,
(4)
Au AP, . AP
) H

[4]

7075

7075-RRA

2

[1]  FLECK P, CALLEROS D, MADSEN M, et al. Retrogression
and reaging of 7075 T 6 aluminum alloy [ A] . Mater Sci Forum
[C]. Swizerland: 2000. Trans Tech Publications, 2000. 649-

654.

[ 2] TSAI T C, CHANG J C, CHUANG T H. Stress corrosion

cracking of superplastically formed 7475 aluminum alloy [J] -
Metall Mater Trans A, 1996, 28A (10): 2113- 2121.
[ 3] UGUZ A, MARTIN J W. The effect of retrogression and re—

ageing on the ductile fracture toughness of Al-Zn-M g alloys

containing different dispersoid phases [J] . J Mater Sci, 1995,

30 (5): 5923- 5926.

1989. 1- 172.

: 2004-01-05;
(1969-),

(M] . :

1 2004-09-17

(200336)

ECE T T T T R R T R T T R R R T R T S R T R

(L#EF 29 M)

(3)
(1] : :
Ll
2] : :
[J].
3] :

’

s

s

, 195, (6): 28- 32.

1996, 13 (4): 8- I1.

, 1997, 25 (6): 734— 737.
L.

[4] WEN Si-hai. Carbon fiberreinforced cement as a thermistor
[J]. Cement and Concrete Research, 1999, (26): 961- 965.

[5] , , ,
[J . , 2002, 5 (2): 109- 113.
[6] , , ,
[1] . , 2002, (7): 23- 26.
[7] , , . [M] .
, 1999
[8] , , .
[ . , 1998, 26 (4): 476- 481.
: (GCOIA2180)
: 2004-05-11; : 2004-1120
(1960-), , ,
(150001)




