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Abstract

An analytical procedure to analyze reinforced concrete(RC) beams and columns subject to ‘monotonic and cyclic loadings is

proposed on the basis of the layered section method. In contrast to the classical nonlinear approaches adopting the perfect bond
assumption, the bond slip effect along the reinforcing bar is quantified with the force equilibrium and compatibility condition at the
post cracking stage and its contribution is implemented into the reinforcing. The advantage of the proposed analytical procedure,
therefore, will be on the consideration of the bond slip effect while using the classical layered section method without additional
consideration such as taking the double nodes. Through correlation studies between experimental data and analytical results, it is
verified that the proposed analytical procedure can effectively simulate the cracking behavior of RC beams and columns

accompanying the stiffness degradation caused by the bond slip.

keywords : layered section model, bond slip, transfer length, cyclic loading, RC beams and columns
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_0.2Kf, 1
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€ SRR "o T £t &
(a) &% (b) eA&E(Kwak S, 1990))
38 1 232 EQ SH-HIAE T
Vecchio(1999)4 Kwak &(2002)¢] of3hd &t Z32E o Tl ‘”"35}71] Hi #9RE FHOE
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Aol 28 18 o] o] 0o] 2 o IFHEFE /1A o] FEstgE FeH 4 ’\}01"1]"1*‘& FEo| WY}
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(a) Distribution of slip and stresses between two adjacent cracks

J% 5 E2E3EE

£ o9 U NYE T2 1T 4 oo me s
3 Zé7d'8}°ﬂ 5 w4 @%é AES B Ao a8

2 %%9& ﬂaﬁs}ﬁi_ﬂi ' 4
A 71 AEAAY NEE 50‘;}2?&}. 71 A
€ fFrdle e oS 2o

a3 5(b)Y AFEAZNAN B vle} 2ol Z8eSF
I R 2QEe] 3o PIYxACERE N=F,+F.9
AAANE AL 5 dx, vhFtey BaEe Aoy 2
A Ed) zrgdtes 3o HelgE FHE F

i

7] W&l
dFs/dX— 20 Tp, ch/dX 2R Z 7—} xge 4 5{]\1:]-
A7 F., Fie 47 2azEd 23 485E FA
< Uetilx, n, v ZIES HI Al #H8E
2 "EEde AolE 27 yeath @1 A2(R)F &

IFER el BHEY Y

i)
ml
o
&
@
H

s(x):slipatx
7,( x ) :bond stress at x
G ( x):stressof concreteat x
0 ,(x):stress of steel at x
€,(x):strainof steelat x
requivalent stress

€, :equivalent strain

(ii) Equivalent Distribution “

1,7 :equivalent bond stress

E, :equivalent elastic mod uls of steel

I :transferlength

(b) Free Body Diagram
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1973)° 93] Ajer= L Filippou S(1983)°] <& 43
d 2dg BUR dFoly ML HosAn. &5 Al
3l(loading) 9 AlsH(unloading)d W& &Fc]d AR
z7] A3 g8 o]F ARG E H2HLeR e
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A714 &' ¢ o' & EF3H (normalized) ¥EEH 39
o2 e =(e -¢)(e,-¢), 0" =(0 -0,)/(0,-0,)2 THHAT}

A (13)& 71E717t Eog®t Eeqrll AAE HTHo=R
st F4e HolE vehdt), aglm 609 s F HS
Aol wAFE JehlY o, 3 &, 2 3T W& (rever-
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steel layer, E,,

[=— concrete layer, E,

steel layer, E,q

steel layer, E,

|~— concrete layer, E,

steel layer, E,
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3.1. 32238 E B

o

—_—

A of]
1/3 ARl AFdtze] &std &
FRUET}L 28st= Beaml FAl(Bertero &, 1969)
¢}, g 13 Yepd upgp Zo] & H-7)F HEH
dRE sty Je AR Beam6 #A(Ma %,
1976)9] ¥ BAEAM Z+ FAol W AeddS £ 1%
2th w3 F AldAd sl Beaml ¥ Beam6el tidt
o] A (11)< A&t Agd Aol (s F2&gol

4 # 2¢ Zr

A s 1 1004 2 5 gle He
& 1/3 AN w5

Ay omd

S
_Nr

1 E X2 HEHE
b9l (kgf/cm?)

'br“XH E. Es feu f:y pt = pc
Beaml |318,770|2,003,737| 312 3,304 | 0.00988
Beam6 |253,104|2,046.625| 312 4,605 0.014
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