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Verification Experiment on Seismic Capacity of Existing RC Frame Retrofitted with Steel Braces
(Part2) Predictions by Preliminary Analysis
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Abstract: In Part 2, the failure mode for RCW was investigated by both the FE and fiber analysis. Both methods predicted the shear
failure mode, and the predicted maximum strength and corresponding deformation were similar to each other. Furthermore, the FE
analysis considering the bond-slip behavior between concrete and steel was conducted. Consequently, significant difference in
deformation behavior; especially near at the peak strength, can be observed.

1. [XC&IC

R (20 1) TEREFLEZ 3 RoRBRIKIC K+ 5 1E
B IR UACEIN) 5280 & Ehi T D IBE LT, TifiE
Bre&LC, 3 (RoRBRIRICH T2 7 7 A4 N— iR &
FEM Mt 2 %0 L7=. A (2D 2) T, RCW ik
RIZxE 2 TARMEHTHE R A W3 5. FRlZ, FEM fEHT
BV, ROMNEEEDIKEEZBE LT, (5
FTRYETIVICER LTMat 21T o 72,

2. BIETILOHME
2.1. JT7AN—fE

fRNTET L OWEE Fig.l (9. 728, T2,
BABAENT = — K OpenSees & F\ M =, FEIEZ 7 7 A /13—
FTET/MEL, Wriad 8X8 EIL 7=, Fixt AWk
ENATT DL DICEF LTV D T®, FERRALEIC
LAWY 7B A MARIANTE., £, HREO T = A
AN A T, MEREANE D A < #FIC BV T,
FED W N HERE D & N 272 7 7 A 73— Wi % 1Rk
L. 77, ETFToRZ7EMIEE L=,

Fig2 (2= 27 U — FDIS 1B (o) — 0T AL () BILR
ot arar s — ML TiE, Manderof
RN R A W U7, 86513 Bi-Linear i & L, F&R%E D
TRAETOIRIMED 1100 & L. AR TR
A5 DT R, AR RE & L TR
HEAR (400mm) BEZEEL, Z OHiFH 1/250
BT LT RIS AU+ 2 & ARE LT AUl /L
ARELE. 20L&, BEOMENIESNT, &

BETTST 5 40% %AWy & L TRE L.

T/, AW SICBIT 2EARE, 51 min
L0 EH L (Fig3).

Fiber Section

® Node DFiberModeI rg?l Shear Sub Element

|:| Fiber Model for Column with Sidewall l Rigid Body

Figl. Modeling of Frame by Fiber Elements

Shear Failure

Stress o

Crack Occurred

Shear Force (kN)

0l ”
Shear Deformation (mm)

Straine

Fig2. Stress-Strain Fig3. Shear Force-Deformation

Relationship of Concrete Relation for Sub-Elements

2. 2. FEMf&#r

AT ET L OME % Fig.d (29, 7238, f#FTicid,
A =2— KR DIANA9.4 2w, =27 U— MIVm
ISHEFETET /ML, EREROOEINET VEZEA L
7=, BT b REETET M L. 22T, 8
fli—= 7 U— FMEIZERA B 2 UE L2 A Iz,
FER 2R T T E T~ FEEET kL
7o 2 88— Offffr & FEhid 5.

Figh 1z 7 U— M L8O o—e BRI L UM A
ISTE(R)— 3R EQ)BFREZ T, a7 U —FDE
M ot & TR 72 2 i Tl L, TRE
WILEAMERIE = XL ¥ —G B E L TibET L &

1: BRET -BE (D) - BEE 2 XL - #E - B

129



TR 26 £ HAKRFEIFE

L7, BRAERE S LTERmME A &Sl miE % FF
SHDOEE(AT)Y) ERE L. Bl LRS8035 195
SREE fi £ CAMIBHME S BUE L, FREIIKM S0 3
EARETAEZEM L. 85IE7 7 A S— il & A
BoeT e Lz, £/, —SERICIE, CEBET
b GLEl) & Fuve.

Columns

I
I

l Rigid Body
(Plane Stress Element)

(Plane Stress Element)
Non-structure Wall

(Plane Stress Element)

Fig.4 FE Mesh Division of Frame

o
5 -

s f, 6= 8.8(F )00 & o 0.23-f,+136
= [SI _J. 0T
SRS @ E

> E! L=

$ - 2z -
s €p € s P £,
§ Straine = Straine

(a) Concrete

T p=0.3 - 05

w
6\O’ §;‘;rmax
= ==
;v S
b R
0 Straine 0 0.1 Slip S(mm)
(b) steel (c) bond-slip

Fig.5 o-¢ and t-S Relationships

3. fRITHER

Fig.6 |27 7 A /N—ff#TI5 L O FEM fi#Hre 15 5
B AK1(Q)— BHAAR)EREZRT. 77
A NN T, BRIZTEMA 1/1000rad T Kl /)
IZEE LT, 7ed, BKIM/7 203kN 1%, KFED Ak
KIRIRE O RIME L FRETH Y, 3 ROENIZT
RIS AW RTREICET D E W I FERE TR LT
W5, —J, FEMEITCIX, 5225 2 I0E L=
A, WIMEIZENEH D 0D, 77 A S—fElr L
R4 BMZA 1/1000rad THKIMIZE L.
ZHUCKE L, MDA ET D 282 B8 L1255,
KM OEITZEDL BT, EFZR A 1/200rad Th
KN LTz, ERMEZIE LT ais e,
BRI SIRED LT 5 I OTND Z & d,
FOfIAE TR FEDV RO T LIT T R
IIREWEEZBND. Fig7 12 FEM fiftt ((f&4
R EE) XV ELNEEEEEOT A E R
T AEIOT R L AW @M Z R L.

130

300
e LT
<
© 200
(3]
3 :
< 100
2 \\ — Fiber
S = | FEM (Perfect-Bond)
n === FEM (Bond-Slip)
I I
0 0.002 0.004 0.006 0.008 0.01
Story Drift Angle R(rad)
Fig.6 Pushover Analysis Result
Fig.7 Pattern of Principal Tensile Strain
4. F&O

RCW #BRIKIZ T3 D PARAENT OFE S, AL OfF
AR FE DK IR TR OB K 72 E /AR
DFEIN B MIT T REME NG & R LT-.

5. ZEXm

[1] J.B.Mander: Stress-Strain - Model  for
Confined Concrete”, Journal of Structural Engineering,
\ol.114, No.8, pp.1804-1826, 1988.8

[2] FEUGFNRSS, ATHEORRS, A58, BFHAM - Dtk
A DD RC IEHALOMIERIEREIC KT TR, =
v 7 U — b LEAERGH SCEE, Wol.34, No.2, pp.337-342,
2012

[3] KEEMNED: 227 V) — N ORREE T A — 2T}
ETEHER A OO 8, B ARG
RimCEE, #5529 %, pp.1-6, 2000.3

[4] CEB: CEB-FIP MODEL CODE1990 DESIGN CODE,
Thomas Telford Service Ltd, 1993

“Teoretical

[FHEE]

ARIFFED— IR AR R BB B (BRI ZE(C), REH : AHHE)
Ok EZ T THbNbDTh D, £, AFEDOEEIZH-0,
WPERSE TR O P #d%, ALIBHEZGR 72 & NS e - JLIBRFZEsR
DHEREMNE/RT. S5, EROEICHTZ> Tk, KA
EWRBH OB OB &2, Z ZICHBEE R LET.



