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Table 1 Specification of specimens

Specimen | Depth| x-bar | y-bar | FRP sheet| Concrete
(mm) | (D16)]| (D6) | (0.111%)
S0 0.26% /<=30.6MPa
S1 300 4 bars|0.57% €.,=0.002568
SF2 1.34% Lateral
0.26%

SF4 Closed
LO 0.26% f.=35.5MPa
L1 600 6 bars|0.57% £.,=0.002745
LF2 1.01% Lateral

°[0.26% |——v
LF4 Closed
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2% Deas0 (S1) :
m i D16 D6
Yield stress (MPa) 796 302
§[:: Tensile strength (MPa) | 848 525
8D16 Elastic modulus (GPa) 186 139
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Fig.1 Geometry and bar arrangement
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' (¢) Properties of FRP
Sheet | Epoxy
Tensile 4160 49.9
strength | MPa MPa
Comp. --- 87.9
strength MPa
Elastic 245 2.97

modulus | GPa GPa

C.L.
|

15,30 5530 110 30 5040 70201

(a) S series (b) L series

Fig.2 Sheet Jacketing and location of strain gauges

Table 2 Test results gL 7=, BEENLZ, TO/HMER, >—hd
Viae | Crack | Sheet strain BWET, (MEEIREBICIOKRBEDA. 72
Specimen spacing| Max. | Ave. | Failure mode BEiIEmESEGEZRANW--D, 2 TORER
(kN) | (mm) | (¥109)] (*109) RizBNTHREBIZE EE ok,
80 149 | 80 - | Bond splitting HRBAROE AW ~ER R & T AN EAL
S1 196 58 - --- | Bond splitting B (% %E Fig.3(a), (b) Z3e,

SF2 172 100 | 5494 | 2081 | Sheet peeling
Sr4 268 89 6040 | 3518 [ Bond splitting
LO 324 99 - - Hoop rupture
L1 421 94 - - Crush

LF2 433 118 6776 | 3229 | Sheet peeling
LF4 507 149 | 12722 5758 | Sheet rupture
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Fig.3 Shear force-displacement relationships
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Tor _ Sk 3
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Z 2T, IR ASTEIG T =6.9MPa, Sy 135
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| Reinforcement stress
Concrete tensile stress 0
. . -3
Fig.4 Tension chord model 0 Tensilestrain (107) 30
Fig.5 Tension stiffening curve
Table 3 Tension stiffening analysis
Reference| Cross-sectional area Initial [ Number| Crack | T.S.
Model | Specimen| Steel | Sheet |Concrete| length of spacing| coeff. 320
(mmz) (mmz) (mmz) (mm) |cracking] (mm) m E
1 S/ x-bars| 804.2 32000 900 4 56 300 %‘J
2 L/ x-bars| 1206.4 40000 | 1800 5 56 300 §
3 SO 56.5 24.4 | 22000 300 1 150 3000 % ‘-|
4 S1 56.5 22000 300 1 150 100 S 3
5 SF4 56.5 10000 300 1 150 2500 0
6 L | 565 22000 | 600 1 300 [ 200 0  Tensile stress (107) 30
7 L1 56.5 10000 600 2 150 100 Fig.6 Crack spacing
8 LF4 56.5 24.4 | 22000 600 1 300 150
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1

Sor = (sin 0/s,, )+ (cos@ /s, ) ©)
o =2 (Cx 82/ 10) +0.1 dox / p, (10)
sm=2(cy +5,/10)+0.1dy / p, an
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FREIVESNETAB I ~EAKOT HB
RZIZFig.7RY (A2). RITITERER (T) B
FUTERDOMCFTICEDLLHEHRE (A bbd
OLETRT Bz L AN AL, BANIESH
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7ZEALEE (Fig.1(a),(b)) DFHEHEHD SKRD T
5, ERELT, FHFRETRKDET> a2 R
TATZ TR ERROUVEINRERBERA WS
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Table 4 Crack Spacing

Specimen Test Analysis
6=26.6"[ 6=45.0
SO 80 71.7 57.5
S1 58 71.7 57.5
SF2 100 71.7 57.5
SF4 89 71.7 57.5
LO 99 91.2 66.7
L1 94 71.7 57.5
LF2 118 91.2 66.7
LF4 149 91.2 66.7
Unit: mm
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Fig.7 Experimental and analytical relationships between shear and shear strain
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