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\ 7 Corner pieces

Before retrofit After retrofit
Fig. 1 Emergency retrofit for extreme short RC
columns by PC bars and steel plates
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Table 1 Details of emergency retrofitted test specimens

ER04S-P150N/P65S1 ER04S-P150 ER04S-P150/P65S2 ER03S-P41SN ER03S-P41S
Shear test
Specimen PC bar 150 PC bar 150 PC bar 150
Unit : mm
PC bar 3.80-@150 f—
Pre-tension -
strain level Ou 2450u 3700u
6,(N/mm?) 27.2 28.3
Max crack width 3.0 mm 5.0 mm 5.0 mm 0.8 mm 6.0 mm
Damage level 111 \Y% )\% I v
Retrofit test
Specimen Steel Steel Steel Steel
> 65 ee ee
Unit : mm plat ﬁ# plat #65 pla #41 pla #41
PC bar 5.4¢-@65 5.40-@65 5.4¢-@41
Pre-tension
strain level 2450u —_ 2450p ou 2450p
Common Specimen: M/(VD)=1.0, N/(bDos)=0.2, Rebar : 12-D10 (SD295) (pe=1.36%), Hoop : 3.70-@105(pw=0.08%),
details Steel plate (t=3.2mm).

Table 2 Mechanical properties of materials

Reinforcement a(cmz) fy(MPa) | ey(%) | E«(GPa)
Rebar D10 0.71 401 0.23 173
Hoop 3.7¢ 0.11 559 0.29 190
PC bar 3.8¢ 0.11 1279 0.59 216
PC bar 5.4¢ 0.23 1103 0.54 206
Steelplate| 3.2mm | 0.76 277 0.13 207

Notes: a=cross section area, fy=yield strength of steel,
€y=yield strain of steel, E;=modulus of elasticity.
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Experimental result,

300 ERO04S-P150N/P65S1

Al flexural strength,
ER04S-P150

- — — = AlJ shear strength.
ER04S-P150/P65S2

200 7V(kN)

100

-100
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R(%)

-1

Fig. 2 Measured shear force V - drift angle R relationships

Table 3 Concrete strength due to confiement

Specimen O I S I
ERO04S-P150N/P65S1| 242 0.0 23 26.5
ERO04S-P150 24.2 04 23 26.9
ER04S-P150/P65S2 242 0.4 2.1 26.7

Opg=compressive strength of concrete considering scale effect
(.05=0.890p, Og=cylinder strength),

o, = incremental concrete strength due to prestressing,

G, = incremental concrete strength due to passive confinement,

f* = confined concrete strength of sound concrete.
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€,~ yield strain, €,= pre-tensioned strain.
Fig. 3 Observed cracking patterns and variation
of hoop and PC bar strains
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€ (%) ER04S-P150N/P65S1
ER04S-P150

| ER04S-P150/P65S2
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06L& =0.590

04 78p =0.370

|
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€= strain of PC bar, €= yield strain, €,= pre-tensioned strain.
Fig. 4 €-R relationships of PC bar located at
center of column
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Fig. 5 Experimental V-R relationships

0

Table 4 Shear strength

Experimental Calculated
Specimen Vmax R V,
(kN) (%) (kN)
ERO04S-P150N/P65S1|  189.7 0.294 141.5
ER04S-P150 2075 0379 141.5
ER04S-P150/P65S2 2129 0.402 1333

V =Al shear strength.
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— Befor retrofit, —— After retrofit, == AlJ flexural strength (f’ =Table 3), - - — AlJ flexural strength (f* ,=Table 5).
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Fig. 6 Measured V - R and € -R relationships
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Table 5 Concrete strength at diffrent damage level
e

Damage o

Specimen level (ﬁl?a) (MPa) (MFZ) fedeOn
ERO04S-P150N/P65S1| I [24.2[ 95| 212 | 0.88
ER04S-P150/P65S2 IV |242| 41| 153 | 0.63
ER03S-P41SN m (252199 | 25| 0.89
ERO03S-P41S IV |252| 42| 238 | 0.94

.0,= compressive strength of concrete considering scale effect,
6’, = compressive concrete strength of damaged concrete,
f* = confined concrete strength of damaged RC column.
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AlJ flexural strength, - - - - AlJ shear strength (v,=0.7-6,/200), AlJ shear strength (v,=1.0).
Damagelevel III, @65mm Damagelevel IV, @65mm Damage level III, @41lmm Damagelevel IV, @41mm
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€,= pre-tensioned strain of PC bar.

Fig. 7 Variation of calculated flexural and shear strength due to PC bar interval at diffrent damage level
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