Vol.34 No.2 2012

WX REMNEHARELXEHEIL—RZAVTHRLEZRCIL—

LR LK

#

SCHE L

B AR T — A U AEIE O - I o W S @ik A 2 T RO R IC T O R Z 3R T T gk oo = — o —
Ty 7 B OAINCEE L, P CHA EIR ST, £ P CHFRICEA LIZBEN 201 L Tk %
FEICERS S8 THITR L2, ES5ICXIESRE 7 L —AZ BT 5, BIpER L s Rl o 5 7 T TR L7z
PRERERIZDWT, TEAKRTERGR LAY Dl a1, TR o & bk U, miiiR Lk s biErE
REDWEZ I &N Uiz, £72, W LIRS X2 WIHIACFERIE & $ R 7 & 2SRRI D T Hafiig L7,
F——F: BEENORFIR, P CHlE, BE R, RC7 LV —4, XESET L—A, litEMERE

1. F

FC A EEH LR =7 U — FR CHEIZ,
a—F—T vy CERNEFEAN L P CHIEERIAL
<, AU R F TS U CREEINRR S, fR
SN TV DI IR T, BIPEICE A T2 B %
Tz R LoD, Z ORI 2 BEF RNE R C 7
LU— LOFEPE - FEIICEH L7zt, I 6ICXTEEE T
U— 2200 LTI & )R oo (i 5 7 T3LCHU b
7o 3G O YTIACERIVE & &R 1 & 22 TeMERE 4, IEfUME
IR LKA 928 CRRE L, & O EEAl R 1IR30 58
ThHAHANEINDORE L EDT D ENETEDH T
»H5,

2. SBRIK

B O M B D ) FheE e £ % Table 112, 3%
B—RBE4% Table 2 12, BRI IS 2 M wHoR M OV
OBLH OFEM % Fig. 1127”77, RC 7 L— M350 TH
LT HAMFED A H T ERAZ T OB N TAZ T
& PR T ORICAIMERS K& WHIESMEFIH LA L
THIYE L 72, FEiX200mm X 200 mm O IE S TERE T, W
& S800mm T 2, BRI D A/ & 131,800mm T
BB, FEERICE, EIICDI3 ORG24 A(
P=1.27%) Bl L, AW I8 1 (2 4400 ALHH & 155mm [H]

Fm (p,=0.08%) TR L7z, ARIFFE CIEPFR C 7 L— A
LERE T L — R L OKEIMBEEE R T 2720, 2
TORBIEOFEEN N ILITEa L LTn5,

FRBRIR 10-F 1 XMl IR o> F kB ik <, BUBRIR10-FB &
T1-FXBEff & P CHEL O L —AIZ LD iR L7z
PERIETH 2, iRk BR AR O FEFH K OV IHI 0> DU 7 {2 200mm
(5 &) X 195mm () X3.2mm (&) Ok % Y4 T, #E:o
WRBIZ T DR &G T ekl 2 —F—7 1 v 7 28l o
SMANCERRE L, P CHilEZ Eilm S ¥ C, =0 P CHlFRIC
BN U7 BSRD Z2F A U-CHii & B8 S8R
Do 12721, i X 2 X 7 ORI 10mm ORRE & 3% T
W5 (Fig. 18R), £72, HEy b7 L— MNMIEESN
TEEN6emmD T K7 L— k (Fig. 1ZH) & P CHitE
OEENEFIH L Ca—)—Tm v 7 LEERELSINT
W5, ZDETFOxT .y R L— RMIFM QD3 X40 X
40 DESD LT 12 4 ARKMI12 O F37R L - OB IE TR
GERNTWS, ZO%, 28 D3 X 40 X 40 D7 LT
WEHHNCERE L= At > b7 b — b Omm il BT,
M22 DR+ THEEA SN TWA, £/, 7L —2D
JEJE 2 <7z, BWEDILESEHO PR, 2AR-MI2 D
)AL R OBEE ) TREE STV B (Fig. 1 BH0) , A
b R ROWITRI KB & RS 5 7o o, Z5D g o A v k
RO SR T X 0 sk Lz, B o R b o

Table 1 Properties of reinforcement

Reinforcement a(em?) | f/y(MPa) | g, (%) | E,(GPa)
Rebar D13 10-F & 10-FB 127 365 0.24 151 Note : .
11-FKB 334 019 179 a = cross section area,
Hoop 44 0.13 199 0.10 197 J,= vyield strength of steel,
High strength steel bar 924 0.66 1080 201 &= yield strain of steel,
Steel plate 32 mm 10-FB 231 203 E,=modulus of elasticity.
11-FKB 311 0.16 192
10-FB 334 0.17 201
Steel angle 3x40% 40 11.FKB 2.34 317 018 7
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Table 2 RC frame specimens

10-F 10-FB

11-FXB

By high strength steel bars (9.2¢), steel plates (thickness of 3.2 mm) and steel angle

Retrofitting (3 mm X 40 mm X 40 mm).
e about 43004 about 40004
Bolt for brace joint F10T (M22) SHTB (M22)
o 27.8 MPa 30.2 MPa

Common details

Hoop : 4¢-@155 (p,, = 0.08%).

Axial force ratio N/(b * D * o) of per column =0, Column rebar : 4-D13 ( p, = 1.27%),

Note : #. = initial strain of high strength steel bar for prestressing force, @» = concrete compressive strength, p,= longitudinal
reinforcement ratio, p, = hoop steel ratio.
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Fig. 2 Details of test setup
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Fig. 3 Observed cracking patterns of specimens after loading test
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Fig. 5 Invalid region of projection for steel angle
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Mode a: Buckling and tension yielding of steel braces Mode b : Overall flexural behaviour

Lateral Lateral Local buckling Lateral
force force =9 force
Plastic
hinge e
T T - Pin et —
Mode a Model b
Fig. 6 Failure mechanism of specimen 11-FXB
Table 3 Experimental results and calculated results
Experimental results Calculated results
Specimen ) N 7 )
exp ma.\ (kN) +(%) exp Q “max (kN) R -(%) K exp (kN/mm) Vj(kN) 14 u (kN) SQ su (kN) Q bMu (kN) pQ ¢ (kN)
10-F 77 1.00 -77 -0.50 174 74 46 T -
10-FB 206 2.88 -201 -1.02 275 74 46 249 334 367
11-FXB 243 0.33 -248 -0.33 502 68 48 234 305 363
Note : .,O+ume = experimental lateral capacity in push loading direction, = story drift angle corresponding t0 .,,O+Fpaws  expO-max =
experimental lateral capacity in pull loading direction, R~ = story drift angle corresponding to ,,Q-mer. K.xp = initial

experimental lateral stiffness of frame, J,= calculated flexural strength of frame without retrofit by AlJ simplified equation, 7,
= calculated shear strength of frame without retrofit by AlJ design guidelines, sQ,, = calculated ultimate lateral capacity of frame,
Oge = calculated lateral capacity due to overall flexural behaviour of frame, pQ,= calculated lateral capacity due to punching shear
failure of frame.
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Fig. 7 Presentation of measured strain of high strength steel bar, hoop and steel angle members
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Fig. 8 Measured skeleton curves
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