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Fig. 1 Details of reinforcements (unit: mm)
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Fig. 2 Test setup and loading program
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Axial force ratio, N/(bDc )=0.2 (per column);Gs is cylinder strength(MPa);0 s@am) is cylinder strength of bare
frame(MPa);0 suaa) is cylinder strength of additional concrete(MPa); Reinf. in column:-main reinf.: 8-D10 (pg=l.85%),
hoop: 3.7¢ @105 (p,=0.12%); Reinf in beam: -main reinf: 4-D13 (top & bot.) (p,=1.63%), stirrup: D6-@120 (p =0.43%).

Fig. 3 Details of test specimens

Table 1 Properties of steel materials

Steel material a o o & ES

(mm?) | (MPa) | (MPa) | (%) | (GPa)

D10 71 | 355 | 498 | 0.18 201

Rebaror =030 523 [ 07 | 201
Dowel

Ml16 157 725 - - -

Hoop or 3.7¢ 11 617 678 0.33 188

Stirrup D6 32 449 516 0.29 153
PC bar 13 | 133 | 1228 | - 0.61 | 200
Steelplate |t=2.3mm| - 358 472 | 0.16 218

Notes: a=cross sectional area; oy=yield strength of steel; oy=ultimate
strength of steel; & =yield strain of steel; E =Young’s modulus of elasticity.
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Note: Major mechanisms of the specimens are as follow (due to push loading):
ROSP-PO: At first flexural plastic hinge formed at the bottom of the column and at the ends of the beam. Finally, the shear failure happened at

the right-side column.

RO8P-PA: Inttially the specimen tended to behave in overall flexural behavior at bottom, but the concrete at the bottom of panel-wall failed in

punching.

RO8P-PN: The lateral strength of the specimen was governed by shear-sliding at the bottom.
RO8P-PC: Brittle punching failure happened at the top of the boundary columns.

Fig. 5 Experimental V-R relationships, crack patterns and rotation mechanisms of beem.
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Fig. 6 Comparison of shear-sliding dispalcement

507kNTH 5, RAEEAITEMIR=3.0%, AT
R=5.0%Td 7=, EMAR=1.5%21F, 55T/
T LAED, EBHAR = 5.0% T, 9~ CTaklEr L7z,

R 50 I BE ol 7 L — L & A9 L 727 BRIKROSP-P C
%, MRS T — TR L, S hIZgE A
TNHEE LTad CHE 17 > 1 — 038 AW D Of5E % M
WICH D Z & T, 2FMTRERT 2 b 0 & HBRIERER
T TPAEL TV, & ZAD, AKEMDOIH o BRI,
ERET ORE 2R LD, BRI 5 A L g2
BERSICONENNIERL, MHEEREEKTZ, £0
%, AERMNNIETZ2EZ Lz, $72bbArF o7y
THEA R Uiz, E7-RABRIAROSP-PCIZIVTIE, 1
JE SRR RE TR A T 2 v 7 U — b ORI X 5
OOEIAS, INERBRET B BEICRA LTz, K
FEBRTIE, EMDEMAR=0.2%WREZ, FEMIE IS
OVENNEC =, ELIERNT T L, HEMHIKE
RUIEDTZ, ZDLEDOHMMAIX, EMIR=0.4%
(V=510kN), AIHR =0.4% (V=55TkN)TH 5, FRK
ST 21 IENN JIR=0.5%HEIZ563kN, AN JIR=0.7%HFZ
586kNTdH D, e NIMMAFHEER, MABHICEAROW
BINNREAET D EFRHS, BHar 7 Y — FEEDTEED
ERIE O OEIUEIRIER L T o Tz, & BIZERNT
FTEek, EMAR=0.8%F TKFES ZHER LTV,
DI S 2ME N Uiz, WA 7 v E CRRr) 7z i
FEEZR LT, £, WEEGEECITEABOW
FNBE SN2 2Tz,
3.2 BYEM

T H— i L TO 2R WERERIKROSP-PN &, 7 1
AT v H—EEH LT HRERAROSP-PAD I 1) 2L
DLl &, RERIAROSP-PADT 4 A 7 Hy DR 251 &
Fig. 615~ , #RABAAROSP-PNDIE W 571, KIEZEALD
80% FE THOTWER, T4 AT T —% A=k
{KROSP-PADIF Y ZNL1E, KEENMD50%LINICE £ -
7o BRERIAROSP-PA & BERIAROSP-PNOFRER (A D g 0 42
NOWEIINS, T4 A7 T v h—%&fHL 5 REBRE
ROSP-PADIE W BN B3I SN TN Z &R nh D, F

7=, RO A0 L EMEEAROE{RFig. 5B2H)ND
%, FERAROSP-PAILT v —DRNBEIC L VY 30z

BTS20, RERIKROSP-PN L 0 £fKiliF 28 % L
TNHZEERLTND,
FRERIAROSP-PADVE D N2 1E, A 7 )5 100mmdD &
STHELTWDDIZH LT, T4 AT VI—FhH
BOWOERMIALZ ZHH12.5mmDE S (F 4 A7 4L
&) CHELTCWD, £I T, WEOhEEZFig 712X
179 &, RRAKEM I %5 LIH M AR=0.5%FE T
1, 100mmOE S THMELZT 4 A7 DBV ENLE
12.5mmOE S THIE LD 5 4 A7 LML, 1ZIEH
UChoiz, & ZANEKIMIIFEEL, 2R IET
LBz, MEOMIZRLR B Z /R L2, 12.5mmdD &
S CHIE L7 BRIR DV © ZBALIE, KA LT
bR A OR EMLL T O EZ R LTZ, —75, 100mm
O S THE L7210 BA00%, KPEME & bIcHmL
TWolz, ZHUE, T4 A7 BRI, WE AR OHIZ

10 w w
&(mm) Transducer(1)
]l Specimens slidin
o | gyt
ST
bR wvarel -
4 @
RO8P-PA Transducer(2)
2 Disk anchor sliding|
0 1 1 1 R(%)
0 0.5 1 1.5 2
Fig. 7 Comparison of sliding between disk and specimen
RO8P-PA ROSP-PC
0.25 \ ‘ ‘ ‘ ‘ \ \
€a(%)
0.2r 1t
Vmax=563kN
0.15 1T (2a=0.095%)
0.1 < Vmax=778kN - r v
0.051 (e=0.086%) | | |
0 _ R(%) L R(%)

0 025 0.50.75 1 125 0 02505075 1 1.25

Fig. 8 Measured strain of stud dowel
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Fig. 9 Experimental skeleton curve
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