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ABSTRACT

This paper describes a proposal for crack width and deflection in RC flexural members. Because
the serviceability provisions of the current codes are mainly based on only empirical relationships
developed from test result and effective moment of inertia, crack width and deflections are contrary to
the actual values. Based on nonlinear bond characteristics, tension stiffening effect, arch action and
effective concrete tensile area. Then an equation is developed for predicting crack width and
deflection in flexural members. The predicted results shows that as proposed model employed, crack
width and deflections are different from estimated by the current KCI, MC 90 and EC 2 provisons,
and the values predicted are in good agreement with experimentally measured values.

1LME

{2 Eol E2ZaYE F2EY W¥s # AN, aZE A8 AL T, AEAAES 2
BAUg AAZIHY HEo WE RAo dHEs U ESEAY Zat BAY FAZHAZ &2
o] FEHE A7 BA AT o2 s Wil #& F2 ¥E FIIZAYE FZE
H=g AGoly ddFo] ASHA Hu, F2E9 WA 2 AMEA SHAA R gAse
Y d5% Bu & 79 A¥Ae] 87HA L e Aoy, Iy Y FAYET=A
7129 durEe 3§ dA FHL 939ge TAYE 4P BE TARa 2 Yo yyzaw
n23str] WEel ZgaFol g FE WA WE FAY FAF At d@HAAMY I 2
AGEY 38 AR e @o] FH3] HYHA ¥A o= AEA Fhd oM HE@
Aag dFsre 0124-41“4 olgt g FEFo HAME HEH Mol G o]&FH FAY FE
AT FEE vlAE FHEAHA A 27 flo] APAAES TAH R A WEE B
1 Y& Uﬂa}ai 2L FHE A FED Ao, adgn HF Y Feoe FIA5
2 9¥ 4 flon ded 7d 24 4E FAe A AU Fdfde=
ZZ}E“‘H_E_ I.Z ol &3t AMNSESE FAsT ot o) & WA viges &
3 Mo 4L FE FRE MFE FolA Y HAVIEAAN AGSA NI H
AlE A2 FAYE FAWAA FAste 0y FAELS A%, o} E o] &5ty ¥
FE2HD H HE Az A8 2EAFH ABAFEAFAE MEA FE2E F, FEAFLDH

oA &S TFEE RE MFEC) FRHoE 1E F Ye AEAH 2dS Mgsaa do.

to X O lr r2 fo
O

===

-

ox 1o
ox
ey

o
Jo o ooy

Pt bt ¢
MR o

XN
e
o
—ofll’i »n
Hr1r
mﬂr&

S

2. ALEY 29 JjwE s AN RE
21 BluERAEY FEME0|

£ dFodAME MC 9094 Fgstn e FX —} Y- AN 3] BI2AG wIHPxEY
& ol &3 FEE A A HE €EITE S 2ol FAsH

2]

c,=&m(§ 0<a< (1)

- R54 Addte SEFes gerd
o A8 A gEY EXSAN} zns
w43, Agdeta AAATRETEY TS

2004 3%x 7S sEEEd =R 413



00 Do (1-mb) 40 -m), _ .  4(1-nt) [s_]®

" To T E T &d T EG, @
A7)A, = Rolwgo g e BALH r.,= HurAgHozA 257, 5 1.0mm, s dolwt
oo nZY 2 = RAYAASLER 0<a<lolth 4 (DE o] &3r] Yaixe APz 84

&4 0% ARGl s, o8 TS g8 s APARE BAG A duiH 3§
wau Agol BFSE a= 03014 04 Alole] EATE A & YAt wHH E AFGNE a
£ 0352 7H8aA B8 EE 329 BAASF, ne ©A4AS ¥, p= AZuonh,
2 2 sP-ksP=02 dwrst A F Y& 2/ v Ao RSP HehzA, o] A #2 5T
F37) QA E FRd 26,5 F F AFRYUL o] &3 9 g 2L s F5t FHAG

3
(200201 . _x2 | '
L 3)

(1+a)ES Sdb
£, 4 3 A (Dl ddst] g3 22 AP FALY-&¢H F5E & F U

_|_
_ 20— X —rot o, _x -
Tx™ T ( S )d[ Q+aE, d,,} (4)
dgdH Atoloffr Rite] o] HZozRE HAIHAAAE $¥ES ZAYESN FEE F e T
2l RAAGde] L= 2 D% 7%]4 "’3 ZA02HN T¥ F g, olF RHdE vheH 2

_1 | (Q+aXsid = fo T E T
-} s} " )

1-a 1A+n9 ] 20-m) ()

TH"BX
s} 579} obxIAtE

A% o f5del ¥ o/t griAes de AReE YRAAAE e oo 3
g2s AVY Guet DA TAVHR FAH ST 299 ¢ AT ATLA O
3G HAe 55 9Aee 59 T WAL 4949 FPE I 510 GEod FA4EE
mestelot BAe 484 Rdol BUY 4 de AT olF Ustel £ AT BA AP P
¥ 4 At 8% 2 o4 o030l ALY ofAZe 2Ue ol g,

oo
o e

L

r&‘l

O_I.l

o

= 1 MM\
e~ AE, joa’( M, ) 6)
ddo] S dudA HZ3 aYEY HAWAAN L= FagEH oste o
t $dg 2adEs} ASHoz Eugond Bad WAt $98 BAAAH, oo He i)
o Aol FuHoz FrEe 4L AFASEARD 1, e 2o YErd F Ao
cameo o [T )

4 M3 2ol Bess ARFHAF dAA 4 @Y HAY FHAER A (O N4
ndsY Bed 2o AABHES BYLe FEY 4 Uk

ylte l—a I_Mx M__\"
Ex—Ce™ Eﬁb(sqd,,) +A:Es /od[( M, ) ‘1} @)
ady 4 (R 2L AFANENE B ZHHoUA HEANL ol sM RIFHDLe |
ol e HauEg Wn 2 ALgEHE Zlo] dutAolth old] B ATAME M AN A Az
Zo| wAstE oo WHEZN BA) TES ANt sted, 2 Fge BFFI Gy
o]7] Ydate] BFHHE MIS ol &dmA 4 ®)o] M L9 HMFRHEN D o}xEe 1
sl o 2e YAREE &, BAE SEIFAT
o M o
'Ha;zn( "f‘)’}g_,o ©)

m]o
_"H. m‘lN fU-l-'

ew=eg—[1+np

414 7z



47 ¢ay FAE A2 2419 ABYY Taze eANE 42 ke
e Aol 2dd, o8 olfete] AN FIE d5z% AYARE wmsE FIFH Aol
SAYS BAY £ Ak ol ol i ARAEY HAH AERTAY wsel @ A 2ol
Hx 97 WEold Berath oF AAsy] AMA B AT FURAY JYAH2008 B4
stod @ el ol7} 60 AAZY EE PAY BHd B2 X Yol webd BEHe] o]
7 25dsnth Aew AA HEEAWS wEwel Aoz st A4ZYol Bgst: dEE AT
oo M AAA FRAY wH HEY & b YU FHSHA e 2o AT & Aok

N YR
P~ B(3d,+0 (10

3. AN a9
31 TEEZ A
THEL 99 TEE WY % TEHA 23 2 EAYESY HYE A &
Foz HA¥ & 9vd o8 EHINYE 4 Zo] YeE 5 QU
qu;[[(eg—sa)dx=s,+s,=Zs,, (11)
A (1DE 9A 74316}“4 dEdEL FadAgde] [Alole] FdRHAA S £HFY 2 3
FEte FGo2H, ol A (49 x& Lo W A 5)& A & 5 vk mela o] Amd o
A A (6)2] ofx Lo o3 I E&H ®stel FEAZEHEE 4 (1008 &7 ;s ojn] A
9% 5,=1.0mmt a=0358 tiYstd tSH TS 2EEF AWAE & F UG
% =2[ 0.17(1—n0 )d % ( Moy )2'}"-75
A4 m0 ) e B\ M, (12)
2 dFdA Age #dF Al e8dAE HEEr] ddte o8 dfAse] F#Y3dd A4Y
Aol dax Y HAAZEEANA AASte 7AETD A4S viwsted Iy 19 Ass.

rr
iy
)

T -t e 839 e
= £330 MPy , g L4 MPy E La=64 MPa
) - £ £ .
z Propesed Z £ st Phatis = | g
F- R Madet N E-NT) / /[ n By | B AN TesiData
e Tew Da - 2 b4 From B 4
- - . v =z
: P2 P Kn ot 1 = - f‘ A /’/ o e z i Propesed
D oo PPy A’\ Q| KO g MU 90 é 2o xee /S ’ Model
P LAY IS e ™ o \/ - . Proposcd =t iy f’ M N
S Y A E s / ™ Mudel a e
s a L, £ e /v / L S oen ~ Vs
H e N 4 ¥ s e % s K
. L % 3 en} ’, EC2 ] B = ¥C2
z B2 z £ o = 2 o 2
™ ‘e yea "
+ in 13 o4 - e . e »~ » . e E. ] " s 30
Tensile steel stress (MPa) Tensile steef snrs< (’vﬂ’ﬂ Tensile steel siress (MPa)

I8 1 ZEE Moo et dEED o 4AT|E FE S e

o 1YL AWET, B A7 AL 2] 2LaE QANA dasl G2AD Holst EAeR
@ 30l SHe) Bl dstel AFE e AAJIEAE Mol B2E Axst 9 AL
3¢ ¥ 43 dad Agehl dde 4333 9ee HAY F Qo 20, 22dER=
ANES ASE BE AYANA FEEE AABANEL USE T & AT, IHE LA MC 90
o Aot AR A2 & 4E FAHAHL USE FAE + e, BC 29 A9olE APA
eketa zAct AREH ey dEZAse] WHol Adstthe AL &+ A ol P Aol
& Wl B3 uis o] B AAVIES0] AT e FAE W fUHE Holg wRrET,

o

32 ME Ak
¥ AFlNE ATaAYs PRAY A AYL A B s WY WYEH T
g 2AE 839D 220 WRUYE S vAY FAELR ANALY THSt BT wIH 9

20049 7+ el =83 415



€ 4 el & dFdA AAgF 2 10y FEAFSEH p,E HEsd ALT ¢ Q) o9 g
BAZEY Fdo] LAY G FEE TSH 2ol 7§ &, o] g Zold thajA oFHE
& Syt dojo YA MFL AT F s
1+a+2n0 5[ M fa
 fm _ &g _{“”"@“ | 8 )}E,od
L = = a (13)

£ AT AL A AN E HFE7] st o AFAEe] FYaHd dPA A o)
A EY AAZIEENAA AXse FRAEF AGHS vnsde] 29 2 AsiA.

» 0
Jo= 20 Mpa Su=36Mpa Ia
edm3d wdmi . .

-‘90 Mpa 2
. -/

) s
B 08
N
.,
EJ A N
ker % Test Dot ©
Z o /;2/-' From Lambolie| 3
S l 7 K
3 € 277y propossa S e
H » VG A 4 Modt ‘g"
- 1270 & MC 50 -
R ©

] 0 b3 1 1 n 3 ko 0 5 10 13 » B
Midspan deficction (nm) Midspan deflectinn (tam) Midspan deflecting {mm}

a8 2 MA Fotalof gt dHFMS} HATE FHI vl

o] 1¥E UHEW, B Ay ALY 27 T dANA B F5AF Aot EAEA
& dtFo] bl wekA Adte] o FE & AAVIEHE ety nvimA dPp SHE EH
g dF81 &S FAY %lﬁ}. a8y, ACI v+ MC 90 2 EC 29 A%& =& AdAidA A
2e #agrtsta S & F A 53] o/t #S HFAY Feoe AdA d¥EHgE 49
g o7k EAsta e A2 YENT olgid Aol o oA WRluig o] AY HAVNEE
o] ZtA L gl F&AEH W HF NG HEFH opAREel hF nst 7] Aol B

q

4. 8 E

2 a7 HAY 2R$Y-5Y BAR FEL, o BAY PY2D L AYRAL 2
E ARARE, RAULGA], NS B FEAIVRYE 3R F, o] BASE ol §ale] #I
%3 Ae vEH BEs A4S & Y A4 RUE ALHAT B AN At #
3 A ALNL P GRFFolt ARFY vl Fygle] AW HANEE) MY F
Hol vlate] A FEsA 1 ARE Zsn A& Ao der

Zate 2
o] A7 AFHARNI AT E Tt AdE DHATY VYYD TNLAIY o] 3o
FRHAFUTE A7 Aol ZA =@

Z o e s
1. sFEag e, "EadE FRAAVE R $4”, FF 22 ETS], 2003
2.9, gt Agdo] ZEEE RCEY FAZHIZHo| @3 I3, ddugtaeirbet 9] =&, 2003.
3. ACI Committee 318, “Building Code Requirement for Reinforced Concrete and Commentary”,
ACI, 2002
4. fib, "Structural Concrete Manual”, International Federation for Structural Concrete, 1999.
5. W, Kim, K.Y. Lee, HS. Yum, "Tension Stiffening Effect of High-Strength Concrete in Axially
Loaded Members”, KCI Structural Journal, Vol. 15, No. 6, pp. 915-923.

416 +x3Y



