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Table 1 Details of column specimens (shear failure test)

ERO05S-PO | ER05S-P2 | ER0O5S-P3 | ER05S-P4
Elevation
(mm)
PC bar 3.80-@250
Prestress 529 MPa | Non

Common | M/(VD)=1.0, N/(bDos)=0.2, 68=25.8MPa,
details | Rebar:12-D10 (pe=1.36%), Hoop:3.70-@105 (p«=0.08%)
Note: emergency retrofit specimen

Table 2 Properties of reinforcement

a (mm?) |oy (MPa)| Es(GPa) |c.(MPa)
Rebar | D10 71 335 182 439
Hoop 3.7 11 643 199 688
PC bar 3.80 11 1279 216 1359
540 23 - 206 1103
Steel plate | t=3.2 - 277 206 337

Notes: a=cross section area, 6y=yield strength of steel,
Es=Young’s modulus of elasticity,
c.=ultimate strength of steel
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II,IV:Damage level®, ( ):Max crack width(depth side)
Fig. 4 Observed cracking patterns after shear failure test
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Fig. 9 Calculated o-¢ graphs of concrete to match
experimental results

Table 3 Estimated values of shear damaged concrete strength

Specimen ERO05S-series ER04S-series® ER03S-series” ER03S-series”
PO | P2 | P3 | P4 | AISONAGSS| AISOVAGSS| ALSDHAGSS | Aw6 5 S| Aw6SSNAW6SSAP41SN| P41S | P65A
o5 (MPa) 25.8 275 28.5 283
Gpoe) (MPa) 16.1 18.2 22.0 18.1
Crackwidth(mm) | 0 [0.75[3.0 (40| 35 | 085 | 075 | 1.0 [095] 25 | 08 [ 60 | 1.6
Damagelevel | 0 | 11 [ IV | IV | IV I o | o | v || v
ow'(MPa)  |16.1] 7.6 [ 1.6 | 1.1| 7.6 98 | 110 | 127] 122 ] 34 | 126 | 3.1 | 10.6
ow/on  10.620.29/0.06/0.04] 0.28 | 036 | 040 | 045|043 | 012 | 045 | 0.11 | 037
O’ /Gpwe)  [1.00/0.47/0.10/0.07| 042 | 054 | 0.60 | 0.63 | 0.60 | 0.17 | 0.65 | 0.16 | 0.54
Common details |bx Dx h=250x 250x 500mm (M/(VD)=1.0), Rebar : 12-D10 (p:=1.36%), Hoop : 3.7¢-@105 (p=0.08%)

Notes : Gs=cylinder strength, Gy =calculated compressive strength of concrete by Mander, 6s’=damaged concrete strength,
*=revised damage level type that differs from Ref.8,9).
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Experimental result (shear failure test)
Experimental result (after emergency retrofit)
- = = - Calculated flexural strength by simplified Eq.
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Fig. 14 Measured V-R and €v-R relationships
after emergency retrofit
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