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Fig. 1 Details of reinforcements
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Table 1 Properties of steel matengls

& | &

Steel materials (mm2) (MPa) (%) | (GPa)
Rebar D10 71 349 0.17 202
(or Dowel) D13 127 342 0.17 201
D19 287 373 0.19 197
Hoop or 37 11 650 0.31 208
stirrup D6 32 432 0.24 175
PC bar 13¢ 133 1220 0.61 200
Steel plate [t=2.3mm - 348 0.16 212
Deck plate |t=1.2mm 268 0.13 203

Note: a=cross section area, 6,=yield strength, £ =y1eld
strain of steel materials, E= Young s modulus
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Table 2 Details of test specimens
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Fig. 2ILARBRCAVWIMAKE LA s
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02/M DT, EEHD B LUKEMAEEEIT-
Too AT A ZIVIEERM A 0.125%, 0.25% 2%
1B DTV, RIZ0.5%, 0.75%, 1.0%, 1.5%,
2.0%, 2.5%, 3.0%%&F2ETD, 4.0%, 5.0%,
ZEIETORORLIRT Ui, ¥, 8V A 7
Wbt 1 BT OKEERMIC K DHIEL 72,

KPR BRI AV 2BERT ¢+ 7L —LICA;
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ROGP-WW RO6P-WB RO6P-PD RO6P-PS
Specimen
channel-shaped steel add. transverse  [stud dowel | steel plate
plate(t=2.3mm) ~ D=175__ 2D reinforcement | (6.D19) add. concrete| PC bar (139) t=2.3mm
= t t D6-@100 ——\ .
7 T
Cross EI E ] L ]
section 2 \ s dck E
(mm) steel deck plate /
= t t /
out bolt(l2g) / ) | Lo \bolt 120) | “EZ /s dowel(s-D19)
o, (MPa) 34.0 (0g.p0a=30.4) 33.5 (0pau=30.4) 340 (0paa=304) 33.5 (0pa1a=20.7)
Axial force ratio, N/(bDo,) = O 2 (per column); Og 44 is add. concrete strength (MPa); Reinf. in column:- main reinf.: 8-D10
Comﬂ_lon (p,=1.85%), Hoop: 3. 7¢-@105 (p,=0.12%); Reinf. in beam (1st-story):- main reinf.: 4-D13 (p =1.63%), Strrup: D6-@120
details |(p.=0.43%), Reinf. in beam (2nd-story):- main reinf.: 6-D19 (p,=2.46%), Srrup: D10-@120 (p, =0.59%); Reinf. in shear wall:-
3. 7¢-@60 single (horizontal & vertical) (p_=0.30%). (unit: mm)
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Fig. 2 Test setup and loading program
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Notg: Loading direction from left to right is push (+) and vice versa. Plot (W) is maximun strength. Dotted line is 0.8V, or 0.8V, .
Fig. 3 Observed cracking patterns at final drift angle and experimental V-4 relationships
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Cracking pattern V-3 relationship
o
200 [V ;a2 T20KN
T 200 Vnu 2720}
_I_I:I:I_‘:LJ_’ 0‘
S 100 —
EEEEG | Vinin=-247kN}
SECEEEEEE. 1300 _ 8(cm)
105 0 05 -l
Fig. 4 Observed cracking pattern and V-3 relationship
of specimen RO6W-B0
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Fig. 5 Comparisons of experimental skeleton curves
and accumulated absorbed energy
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Loading direction Sliding shear crack
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\\/;’.2 1 A
1I===x1
~Flexure Flexure Sliding Flexure crack
(col. -col.) (col.-beam) after flexure (yielding col.

(sliding col. top) bottom.)
a) ROGP-WW  b) RO6P-WB  ¢) RO6P-PD  d) RO6P-PS
Note: Plot (O ) is plastic hinge. Plot ( X ) is sliding shear

failure.
Fig. 6 Observed failure mode
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Fig, 7 Moment distribution of retrofitted wing wall column
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Fig. 8 Mechanical model of retrofitted wing wall column
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Il Experimental result Shear strength
[__ | Flexure strength Punching shear strength

(top of 1st-story.)
Notes: *1) punching shear strength at small drift.
*2) punching shear strength at large drift.
*3) punching shear strength of steel plate or PC bar.
Fig. 9 Comparisons of experimental and calculated
results
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