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PC RC PC
PC
1. Table 1 Details of specimen
Series Specimen | o3 pS & | Bond performance of
PC pC R10s) [MPa)| 7 | (mm) | (w rebar
3 P65LB 535 Bond
g AR A
65 Unbond
1 pC P65MU 2448 Unbond
P65MBh 2413 Bond
PC , [ PBSMUR | 2506 Unbond
P41MBh ’ 41 | 2453 Bond
P75MBh 75 2503 Bond
2 Cross section: 250 x 250mm, M/(VD)=1.0,
3 2 Common Details | Bonded Rebar: 8-D19 (p,=3.67%), Unbonded Rebar:
12-D10 (p,=1.36%), Hoop: 3.7¢-@105 (p,=0.08%).
Notes: M/(VD)=shear span to depth ratio, .oz=cylinder strength of
concrete, n=N/(bD.oy)=axial force ratio, ,s=interval of PC bar,
pC gy=initial strain of PC bar.
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Table 1 Fig. 1 RC :
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Fig. 1 (a) @65 specimens () P41MBh (c) P75MBh
RC 5 Loading direction 8-D19
(pg=3.67%)
£ E ,_romm
3 2 s s
o Qi £
8 i 2 5
= (bearing area:
D6-@525  3.7¢-@105 12-D10 a7smt 1200mm?)
(p,=0.49%)  (P,70.08%)  (p=1.36%)
(d) Cross section (e) Cross section  (f) Corner block
(bonded rebars) (unbonded rebars)
B Fig. 1 Test specimens retrofitted by PC bars
U 1 250mm
500mm 1.0 U 4
D19(oy:526MPa) D6-@52.5 p,=0.49%
8 p,=3.67% D19 8 D10 o=847MPa 12
PC RC p,=1.36% 3.76-@105
p,=0.08%
*1
*2
*3
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Table 2 Mechanical properties of material

] a Oy, Oy E
Reinforcement (mm?) (MPa) (GPa)
Rebar D19 267 e e

D10 71 847 208
Hoop 3.7¢ 11 593 199
Hook D6 32 449 158
PC bar 5.4¢ 23 1103 206

Notes: a=cross section area, o,=yield strength of steel, o, =ultimate
strength of steel, E=Young’s modulus of elasticity.
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Table 2
R=0.125% 0.25% 1 0.5% 0.75% 2 1.0%
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gggy(m) TRn=507kN /(KN |

V,a=255kN V,a=240kN
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Notes: Q,,=flexural strength by symplified equation®, o,=lateral
confining pressure, ¥ =peak point.

Fig. 2 V-R relationships
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Fig. 3 Observed cracking patterns at V,,,,

Fig. 3
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Fig.2 d P65MU
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R=0.5%
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R=1.5% R=-2.0% PC
186kN -173kN PC
P65MBh P65MB PC
4.2 PC
P65MUh Fig. 2
g h P41MBh P75MBh R=-0.5% 0.75% Fig.5 a
b c d e f
500 f P65MU  P65MUh
g 400f _A_O 25 Loading direction gg:és PC RC
= +1 0 - *1.0 :
£ 300 R Fig. 3
5 200 £ g 3.2
£ S c Fig.6 a f
< 100 © =
3 VvV bDg, D
07 05 1 T05 0 05 1 Fig.6 a
(Com o‘/o‘ (Ten.) rebar(1) (Com) a/g, (Ten)
(@ P65MB(O’ 1.42MPa) (b) P65MU (o= =1.43MPa) P65LU P65MU
50
= 4-0.25 4-0.25 r
E 400 405 L 0.5
= #1.0 .
g 300 2.0 Fig.6 b
£ 209 rebar(D) P65MU P65MUh
S Fig.6 ¢
2 100 .
Notes: o.=4E, P65LB  P65LU
g=strain of rebar.
- 0 05 1 -T 05 0 05 1 P65MB  P65MU
(Com) cr/o- (Ten.) (Com.) U/o‘ (Ten.)
(c) P65MBh’ (0' 1.41MPa) (d) P65MUN (0' 1.46MPa) (Fig. 6(d)) P65LB  P65LU
Fig. 4 Stress distributions of longitudinal rebars along the
height of the columns(at-—V,,,,)
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Fig. 5 Distribution of PC bar strain along the height of the columns(at~V,,,,)
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Fig. 6 Comparison of experimental skeleton curves of RC Qne Q.
columuns retrofitted by PC bar prestressing Q. Q,°
i Q,, =2M/h h
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Fig. 8 Relationships between calculated and test results
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Fig. 9 Force equilibrium of arch mechanism for unbonded
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Tensile forces of PC bars
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Fig. 11 Force equilibulium of truss mechanism
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Fig. 13 Effective factor for shear strength of retrofitted RC
columns
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