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Study on the Damage Index for flexural failure of RC members by using Nonlinear Finite Element Analysis
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Damage index for RC members failed in flexure was investigated by using nonlinear finite
element analysis. The local strains obtained at gauss points were averaged over a particular
length and it was used to evaluate damage of members. The value of averaged strain shows
less mesh sensibility. As the results, it was confirmed that evaluations of damage of RC
member were able to use averaged compressive strain on a cover concrete and a core concrete
of the member. Moreover it was confirmed that damage process for the statically
indeterminate structure was able to evaluate the damage context of the component members

of the structure.
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XD RIAHEE . AETIE, 7% RC &~
FtEDORRTE BEfIE LT, REEEREM THHRC Ay
R I N3— N O—HRFRIER ER R & LT g
To72 9.

R—16 (ZfHTET VAT BT ORISR E LImAR v 7 &
TIN3= N, HCEARHRBR S TR Y, hiREd
BHEDEREIEN TS, BREME LT, REETEHO
FRAAES ISR LA Z EE L, WEBE TED T BUREE
BRIIEAE, ACEOMZENL & HICEE L. #FiXIER A
LN X - TITV, £, SREFRAOESHRESE L
T, {AEE MEEEO_BMEAIZFIETL 98kN, 196kN DT
EYEH S SN RIERNY, EBRcELhe
fEEF, a7 ) — oY 7158, EREREE, 53R

10000———— ] 40
=BT ]
8000}- Lo
< [ EEFE—Ar || F
C 6000_ ’_~ Pt %
g IR AR 120 &
£ 4000y ™ 2
2000} PRERUNS 2 110 =
0o 40 80 120
Displacement (mmum)
b) FEEETER
10000 ————— 49
8000-— B E—AUE i
g F et —30 fé\
T 6000}/ | £
Z fl FEOTH 20 &
“ 4000y [
] o
: o 2
2000 KEOTH |
0 40 80 i
Displacement (immy)
d TERR-2
10000 L 40
I . k _
80001 ﬁ*’ﬂf{_ xb Jso
~ L 'u' == /E\
S 6000}/ 1 =
£ f 20 §
) H FEOT H 5
g 4000} | §
2000} * 10
* NEOTH
/\
o 4 80 12
Displacement (mm),
(e) EhR
H—20 EHEFE—2 2 b—BRRE—TE
W A%

EAFNFT 176GPa, 259MPa, 2.06MPa & L, FHHD
Y o TR, BRIS 1% E 2 188GPa, 348MPa & L7z,
2B, WERHIIETRCERZECTET /MEL.

FRATIZ & 0 FRISNATE—BOER & EREROL
BAR—17 (g ST, AR L OScREEE
BRI D REEEL > TWALOD, EfE LTI
EBROFNEFEH L TONAHEEZ NS, FETY, &L
293mm (ZBWCERAREISELZ%, REELTO=v 2
V— "FETHZ & TWERTAE L EREINT
V5. B—18 IZ3 B TR OO DU KK 7R
I, a2y V— NOHEIINEEED 27 U — bR TAE
CTHED, HEERAIEICRO T, DUBEhBAESE8AEL
TWAH DD 7 ) — MOEMIEITA LTz
&5,

5.2 HELHI T HIBEIIENEM & 1BIEETE

-933 -



IBE, FREER L OVEERUICRIT AEfE= 7 U — bk
72 O NS EERAAALE OIS RO A2 U T2 2 &
T, M OBEEOFMEZ T, IeB T EROR S
13, SREFOBMENS/ININT & &R LT 300mm & L.
UL O ORI OV TIRE T o R, K—19
\ORTHEIRICIRNT, OTAOERIE LNV HERDS
Bon-. ZofERY B—18 DU0UBNKE H—8T5
HLOTHBD. £ T, T EHBEENPELTNDEEZLN
BERAZDONT, B—20 { R HTHET T — A o b —&r
BTN — O T BERRE VW TEHM OEEE 2 o
IS OBEERRICOVWTRET L. 22T, e —
A2 M, 25V OFFTOT B3R b S B0
EROEMES RN L VRO, 2B, BENEU COHHE
OO & UCIR—19 18 L2 b 02 N5,

=7, BEELETE (@, b)) IZBWTE, REOFEY
{EOTHIERTIENNT D Z & T, ORI E—A
VMOGELE. Z0kX, REEETHOELLIZBNTY
FEDOEEHEOT I THI2000~-3000 p BRETH B, D
%, FEROTPPOEEHEOTHINMEMNT 52 & T,
BHETE— A2 BB L, BRE—A 2 3 80%IET
L7z COWNEa Y 7 U — h OO Z439-2000
~3000u THY, ZOMEIT 4 EOFERLIFIIFRENE
FRLTWD, EBa 7 ) — RO HDEEML TS
i, BENEEINAZLEERL, FRERE b
LT3,

—7%, EERIZBVTE, £& L TEROBHEOTH
DOHEMHE LV, FREE & FRRIZN 0 OUT H53-3000
T, BERE—A L MIELTWA., Nz U — DD
PTINT, 1ZE AU TORVERER L. ZDZE
L, B LCOBEDERIVIDNT LR ERL, FR
FBREDIEL TN,

TEEBEYOES, EMIZECHEITE—A 2 M
HEPISIOBESZ L W VT U b B & i
AR RS ZROETREED B D, FHUTKL, L0
TR, EOMHELGEHM OZE B3 B COHRERE S E
BRGRTAREEZOND. Lo T, HEMOEE
FE 3 B\ TIREOBERRIT S LI LU B A 1B SRS
BLTAIEN, Lo@ULEILNS.

6. #5R
ARG TS, FERTATRESR R RV T B R ORE

MEEEE L, BTREET S RC S OBREHEEORR %
fTolec. Fl, TREEEEMITT LT, ZOBAEI

WTRET LTz, AR @ L UEDNCmR 2 LU TORY.

()  BEREET S RCIIVICH LT, BETOTHIER

AR 70, BIEEESL L TERTE 20,

—75, WO A% 5 2B T LI
O IIZLRRERIE L 2D 5 5.

Q) RC EOHBERTHGZITOBRCL, n&harrl
— hEPER L 7 U — FOUTIHIONWT, FE
TRRETEIT O BN H D.

() BEREL L TEHEOTHRERWAEEIZE, F
YU DIEE A EEN R E T DENH S,

@) TEEEEYOBREEECRO TS, 0T
LY, BETOBERRHIFIRE TH 5.

ST, BED L~V ERDTOTAME & L AR
DWTORETEITY Z & T, BEHEOEEEZmD D40
ERHDHEEZOLID.

BEER

1) IRFE 2002 EERHIE =L 2 V— MEERHER
EMERERRER, 2002.

2) @7 Y — MEEHORR b ©— 7 HEEETTEE
B4 o s U — MEEMORA b —r ZEEEH
LERER~DISH, BAD L 7 Y — FIEWE, 2003.

3) HEHEED  ROAERTREER SR LT 7
A N—FFIUZLD RC HHfENT, =27 Y —hL
SHEWGREE, Vol26, No2, pp.73-78, 2004.

4) FEHAEED MR UATEERT S RC HM~DIER
FrERRBIOwEA, =7 U — N TREERRE,
Vol27, No2, pp.109-114, 2005.

5) HREREEE PSR ERE L RC #EEMOIER
FRATEE 70 7 b, BEEHR, 2004.

6) H.NAKAMURA and T. HIGAI : Compressive Fracture
Energy and Fracture Zone Length of Concrete, Modeling
of Inelastic Behavior of RC Structures under Seismic
Loads, ASCE, pp471-487, 2001.

7y R, #UIE— a7 U — NOFERART
CAERRRN, BERECAR, 1991

8) A.Belarbi and T. T.C. Hsu : Constitutive Laws of Concrete
n Tension and Reinforcing Bars Stiffened by Concrete,
ACI Structural Journal, No. 91-S46, pp.465-474, 1994,

9) MBEZZL : BT RC 13D DETEEIRICES
THEE, 27 Y — b TEERRTE, Vol2s,
No.2, pp403-408, 2003.

10) EMIE—S : gz 7 U— MBIEIOZERAMREIZ K
I -HEOF BN R B3, TASREFOUE,
No.669/V-50, pp.215-232, 2001.

11) EAFE TR —EBE LA ) —

N EA OIBIERESHE & £ ORI B AR5,
ZEBREAERSC 2004,

12) =27 U— MEEMOSERRIRECET AH5EE

BawsEE, AARar s Y — hIEHS, 2001

13) AEEED AT L BR Y 7 AHAS— D

TIAREDEBRAIRIGE, =7 V— TR
WESE, Vol21, No3, pp.1261-1266, 1999.
(20059 A 10 HZAH)

934 -





