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Table 1 Mechanical properties of materials

a (mm?) 0,0, E
. ‘Ir (mm) (IMPa) (GPa)
(/;riflfgnlfg’;iltt) a1 104 o, 1389 91.2
Steel plate | t | 3.2 o, 277 207
Rebar (D10) | a ' 71.0 | O, 401 173
Hoop (3.7¢) [ a , 11.0 [0, 559 190

Notes:c /g = fracture strength/strain of belt, Gy/sy: yield strengthy/strain of steel,
a= cross section area, t= thickness of steel plate, E="Young’s modulus.

Steel plate
Corner plec

Aramid fiber belt

Coupler
Fig. 1 Details of retrofit

Table 2 Emergency retrofitted column specimens

ER04S ER04S ER04S O.,00o0boooood
-A150N/A6SS -A150M/A65S -A150H/A65S O0mooooooon
1 1 ooooooooooo
Specimens % I_E_I% I_E_I% gooooboooooa3sd
Steel plat Steel plat Steel plat
(3.2 mm) (3.2 mm) (3.2 mm) D0D00000m000
Pretension strain level Op ==p 3500 u 3500 ==»> 3500u | 7000u === 3500 000000000o20
Max. crack width 3.5mm (IV) 0.85 mm (III) 0.75 mm (III)
. 2ply-single-@150 Oo0ooooooood
Retrofit details L
2ply-single-@65 & Steel plate (240 x 470 x 3.2 mm) ooooooooogoo
M/(VD)=1.0, Axial ft i0=0.2, 6,=27.5MP
Common details (VD) , Axial force ratio=0.2, 6,=27.5MPa, 00000000000
rebar: 12-D10 (pg=1.36%), hoop: 3.7¢-@105 (pw=0.08%). 000mooooooo

Notes: 2 ply' means two-layer aramid fiber belt.
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Fig. 2 Observed cracking patterns
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Fig. 3 Measured V-R and €v-R relationships (Before retrofit)

ER04S-A150M/A65S ER04S-A150H/A65S

pA)| S
200"
1507 79 -
100+
50

R(%)

b 04 08 0 04 08 0

0.4

1
0.4

0.8 1.2

== Measured skeleton curves = = = AlJ shear strength ==--- Simplified caluculated flexural strength ¥ Failure point |

Fig. 4 Comparison of measured skeleton curves and calculated flexural and shear strength
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Fig. 5 Strain distribution of Aramid fiber belt
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Fig. 6 Axial compression tests of shear damaged columns and analytical estimation according to Mander
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Fig. 8 Strain distribution of Aramid fiber belt after emergency retrofit
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Fig. 9 Axial compression tests and analytical estimation according to Mander (after retrofit)
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Fig. 10 Comparison of measured skeleton curves and calculated flexural and shear strength
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Fig. 11 Shear strength Vu / flexural strength Vf
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