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Fig. 1 Details of reinforcements of pilotis frame specimen
2.
Fig. 1 Table 1 Properties of steel materials
175mmx 175mm Steel material a S, g, E,
materials
875mm (M/(VD)=2.5) (mm?) | (MPa)| (%) | (GPa)
8-D10 (p,=1.85%) 3.7¢  105mm D10 o 3491017 202
(0, =0.12%) 1 4-D13 cter 3559 0.177 201”
(p,=1.63%) D6 120mm (p,=0.43%) (or Dowel) D13 127 | 342 | 017 | 201
1 1 D19 287 373 | 019 | 197
M16(SNB7 - -
1,000mm 1,500mm ( )| 199 Zgg 031 | 208
2 RC Hoop 3.7¢ :
1 6837 0.317 202
1,325mm 875mm 60mm or
3.7¢ 60mm (p.=0.30%) stirrup D6 g |22 024 115
‘ P07 504 0.247 194"
b PC bar 13¢ 133 | 1220 | 0.61 | 200
b Table 1 Deck plate t=1.2mm - | 268 | 013 | 203
T 2
avle - | 348 016 | 212
5 1 Steel plate t=2.3mm
) - 3357 0.167 209
) Notes: a= cross section area, o= yield strength, &= yield strain of
steel materials, E= Young’s modulus, *)= RO7P series.
RO7P-
*1 (
*2
*3 Taiko
*4
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Table 2 Details of test specimens

RO7P-PO RO6P-WW RO6P-PS RO7P-PU
Specimen
4-D13(p =1.63%), RO6P-PS sted plate (t=2.3mm)
! channdl-shaped stedl | rebar : sed plate |l 1 o
plate(t=2.3mm) unbond (t=2.3mm) B . . . .- | duddowe
o ~ (9-D19)
g D6_@1020 .D, 2D | ~D , 2D ~
Cross (p,=0.43%) N = PC bar (1349) ¢
section
(mm) 182 5D10( 1.85%) Q[ B Q{ m @:] [RO7P-PU]
mm ~Dp,=1-6570 n disc type
. PC ber / (o) (o) stud dowel
10 steel deck plate/ (13¢) add. transverse B (7-M16)
< 3.7¢@105 (t=1.2mm) bolt reinforcement | o m
iy i (0,=012%%) (M12) (D6-@100) " D | 662.5 -
‘D=175 sted plate (t=2.3mm)
o, (MPa) 241 34.0 (05.aq=30.4) 22.4 (0g..q=26.2) 33.5 (0g.aq=20.7) | 22.4(0p.214=26.2)
Common|Axia force ratio, N/(bDgo,) = 0.2 (per column); Gg..q IS add. concrete strength (MPa); Reinf. in column:- main reinf.: 8-D10 (pg:1.85%), Hoop: 3.7¢-
il @105 (p,=0.12%); Reinf. in beam (1st-story):- main reinf.: 4-D13 (pg=l.63%), Stirrup: D6-@120 (p,=0.43%); Reinf. in beam (2nd-story):- main reinf.:
details 6-D19 (p,=2.46%), Stirrup: D10-@120 (p,=0.59%); Reinf. in shear wall:- 3.7¢-@60 single (horizontal & vertical) (p,=0.30%). (unit: mm)
WU, RO7P-PU 1 RO7P-PU
(M16: SNB7) 7
Fig. 2
M16:SNB7) 100mm
RO6P-WW
(t=2.3mm)
(t=1.2mm)
(M12) Fig. 3
0.2
(RO7P-
WU) (t=1.2mm) 1 5
(t=2.3mm) 6=0.125cm 0.25cm
PC (134) 1 8=0.5cm 0.75cm 1.0cm 1.5cm 2.0cm 2.5cm
3.0cm 2 6=4.0cm 5.0cm 1
(D6)  100mm disc M16(SNB7)—» 70mm
RO6P-PS, RO7P-PU :
30mm
T e 7mm
PC @ ¢=100mm 9lue/
(139) l 192mm
|
40mm
R0O6P-PS (D19) 9 Fig. 2 Details of disc type stud dowel
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1. Servohydraulic actuator 2. Horizontal loading reaction wall RO7P-PO 102kN
3. Hydraulic oil jack 4. Load cell B 5=2.0
5. Counter balance =<.Ucm
6. Specimen I T
7. Long PC bars | |
8. Strong floor
I I I I I RO6P-WW 273kN
H2— @ i ‘ §=5.0cm 80%
@ \ o M RO7P-WU
=D =1 (5 282kN 8=5.0cm 80%
it H (ROBP-WW, RO7P-WU)
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Fig. 3 Test setup [ RC 2 2
2 1
1 2 Ai
RO6P-WW Fig. 4
2 1.0
3 12 1.2mm
3 2
H ) 3
Fig. 3
RO7P-WU
3. PC (134)
Fig. 4 Y,
1 )
V-3 1 1
RO6P-PS 462kN
V-8 6=2.0cm 80%
d(cm) R(%) 1 RO7P-PU
1 1,000mm 372kN 8=2.0cm
80%
1
d(cm)
R(%) 1
Fig. 4 V-8 RO6P-PS 5=2.0cm
RO7P-P0O RO6P-WW RO7P-WU RO6P-PS RO7P-PU
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300f N comoend e W —aaokn T .
F = o v
iggvmangz.% Vimax ' ) ;
o
-100f
-200f V= -102kN
% Ve =-273KN | || =-462kN || -- - - -
) S L) || S L Seml L . 8(m) _demlif
5-4-32-1012345 | 54321012345 |-54-32-1012345|-54-32-1012345|-5-4-3-2-1012345
Notes. i) Loading direction from Ieft to right is push (+) and vice versa. ii) Plot (v ) is maximun strength. iii) Dotted lineis 0.8V 5 or 0.8V -

Fig. 4 Observed cracking patterns at final drift angle and experimental V-6 relationships
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6=2.5cm

RO7P-PU
RO6P-PS
8=2.5cm
RO6P-PS RO7P-PU
Fig. 5 1
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50%
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Fig. 6

Fig. 6
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Fig. 5 Sliding displacement

WKN m)
100F  RoeP-PS
75}

RO6P-WW

50
RO7P-WU
251
8(cm)
0 1 2 3 4 5
Fig. 6 Accumulated absorbed energy
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Fig. 7 Flexural, shear mechanisms and comparison of lateral capacity caluculated by simplified equations

Column side compression

M=(N+a, f)losp Nra T 1
- 1T 170, 0b @
Wing-wall side compression
M =(N+ag-f,)-(05+p)D -2 2y )
¢ 1.7-05-b
N: (N), a; (mm2), fy:
(MPe), D: (mm), o (MPa), b
(mm), B:
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Note; Plastic hinges : Push direction only.

Crack patterns : push and pull direction
Fig. 8 Observed failure modes
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Fig. 9 Comparisons of experimental and calculated results
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