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Table 1 Details of column specimens
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Fi#E~L F LD B ZMTAT LT VAR 7L
WMiex 7 v v 7V MR L, ZOIR2HMRE R %
AN B L O ERm ER TR T2 2L Th D,

2. EEREHE
RERIR— % Table 1127~ 3, BERIRIE 132753 250mm D
EFEHEE T, F5E & 500mm, A M A S b 1.0 DR

Seismic retrofit

Emergency retrofit

Specimen Cyclic loading series

Cyclic loading series

Axcial compression series

ERO7S-PPHV ER07S-PPVI

ER07S-PP65/1 ERO7S-PP65S

ERO7S-PPHII

Elevation

Reinfoncing Polypropylene Aramid 1 [Polypropylenel Aramid 1 [Polypropylene Aramid 1 [Polypropylenel Aramid 1 [Polypropylene
material | 1ply-@65 2ply-@65 2ply-@150| 2ply-@65 [2ply-@150| 2ply-@65 [2ply-@150| 2ply-@65 [2ply-@150| 2ply-@65
Initial strain | 1.0~1.7% 0.4~0.8% 0.35% |04~08%| 0% |04~0.8%| 0.35% |04~0.8%| 0% |0.4~0.8%
(Initial force) | (9~16kN) (7~15kN) (7kN) |(7~15KkN)| (OkN) |(7~15KkN)| (7kN) |(7~15kN)| (OkN) |(7~15kN)
Steel plate - | t=3.2 mm - t=3.2 mm - t=3.2 mm - t=3.2 mm - t=3.2 mm
Cp 34.1 MPa 34.4 MPa
Common )= ( )= . (p= %) . (p.= %)
details M/(VD)=1.0, N/(bDo,)=0.2, Rebar:12-D10 p=1.36%), Hoop:3.7¢-@105 (p,=0.08%) .

Notes: M/ (VD) =shear span to depth ratio, N/(bDo;)=axial force ratio, cz=cylinder strength, ply=a unit of numbering the
layers of reinf. belt (cross section area : 1ply of polypropylene=67.8mm?, 2ply of polypropylene=135.6mm?, and 2ply of

aramid 1=19.4mm?) .
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Table 2 Mechanical properties of materials

(a)Cyclic loading i . .
_| test of shear failure = (b)Axial compression

= test of retrofitted

Reinforcement “ £ 0.6, O
(mm?) | (GPa) |(MPa, %) (MPa)

Rebar D10 71 201 355 498

Hoop 3.7 11 208 650 703

Steel plate | t=3.2mm - 210 316 445

Polypropylend t=3mm | 67.8 13.5 8.4" 462
Aramid 1 t=0.57mm| 9.7 107 2.2" 2381

Notes: a=cross section area, £=Young’s modulus of elasticity, ;=yield
strength of steel, g=ultimate strain of fiber reinf. , g,=ultimate

> Cu

tensile strength of reinf. .
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Fig. 1 Tensile load P Photo 1 Ratchet buckle and
- tensile strain g column specimen

relationship retrofitted by lashing
belts
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Fig. 3 Test setup
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Fig. 4 Measured V-R and €,-R relationships
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Fig. 5 Calculated shear force of steel plate
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----- Calculated flexural strength? v Peak point
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Fig. 6 Measured belt strain
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Fig. 7 Measured V-R relationships (shear failure)
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Fig. 8 Observed cracking patterns after shear failure test
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----- Calculated flexural strength? (F=c,)
Calculated flexural strength? (F=f"_)

v Peak point

ERO07S-PPHI ERO07S-PPHIV
V(kN) 300 A V(KN) 300____ _______
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2100 1 2700

______ 2200 200
X713000 R(%) T 300 R(%)

4 2 0 2 4 4 2 0 2 4

. R(%) .
4 2 0 2 4 4 2 0 2 4

Note:f’ =concrete strength of emergency retrofitted specimen.

Fig. 9 Measured V-R and &,-R relationships after emergency

retrofit
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Fig. 10 Measured belt strain
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Fig. 11 N-¢g, relationships after emergency retrofit
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Fig. 12 Damaged concrete strength Fig. 13 Measured belt
and concrete strength of incremental
emergency retrofitted strain
specimen

A L IO T HBER L TWD DI, T Aok
FIZLBHDTH S, Fig. 9D V-RiiFR L v, HEL~L
ﬂdéw&&*?ﬂ@ﬁk%wzﬂg% 9 % 15 dih
HNHBE LV TOREPIHA L TH Y, Z Obihili o
ZEMKI 18 X OUKTFERMEDZE E LTz EE 25
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LEZ O, —J7, Fig. 11 X Y PPHNO F {7 Hiliit /) 25k
AT 1,346kN, HR =27 ) — N £ 1% 16.7MPa
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