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Evaluation of Bond Behavior of Reinforced Concrete Beams with
High—Strength Transverse Reinforcement
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Abstract

This paper investigates the bond behavior of reinforced concrete beams having high—strength transverse reinforcement.
A total of four reinforced concrete beams were tested in this study to estimate the bond capacity of the proposed
U-shape reinforcement. The proposed U-shape reinforcement not only has a simple structure to install, but also can
increase the bond capacity of reinforced concrete beams by controling bond cracks.

This study follow the test method proposed by Ichinose to obtain the bond stress and the bond slip of the specimens.
The main test parameters were the yield strength, ratio, and reinforcing types of transverse reinforcements. It was found
that the proposed U—shape reinforcement was able to effectively improve the bond performance of reinforced concrete

beams with high—strength transverse reinforcement.

Keywords : Bond behavior, Transverse reinforcement, U—shape reinforcement, Bond failure, RC beams

LME

AHTEES A A1 Do 270 s} 3
s}, Az}, S5} 813 9lrk oleld AFTEE

ol
o
o
i
ry
-

o
;

§E 5 glome ulg Euoltt et g A
o thet A A =aeEd] Hae] ulg vlokg
A]X%o]]:].
AT A7) FENA Al U dal iz
WE UERlL gl wlEe) A9l Fae)
Pegle] 29S 9 ATE AW glek kel
o BSelli= Ul A Aegso] 71t
g L= H
au

r1m

e

J‘inﬁlglfl

cls F I i W AR Ast T
Asto] Aeknzde] n7Esle] 248 9 d1E A
skar ATHH AEBPEEA > £ —, 1988-1992).
e 8] Aol A7 5 5 ARSIA
AR Qleto] 1A= ZhAlel tigt . edo] FuE o]
AT7F A& glont ofA EisiAE Fak Aotk
HYF &, 2009).

Ao RC A9 Aehfge AdrA2e <&
(p,) o BEAE(f,,) o AHAIQ] 3kg W How o
A vk webd AR o R uE AIS AMES

1) HeY, Bt A%, AFas
2) ABY, TR A%FIL, WAty
3) AR, 1AAF)

1) AR, R A5FI, P

102 =xszriosts|x &143 M55(2010. 9)

* Corresponding author : kimkh@kongju ac. kr 041-521-9335
o H =Ho tidt £9lZ 20104 10¥ 31Y7HA] A2 HUEAE 20108 11
4o E2ZNE AAsHSU



Table 1 Properties of specimens and test results

Shear reinforcement Longitudinal Peak
. Concrete . U-shaped .
Specimen (MP2) ) o reinforcement nfor " load Failure mode
a fwy (MPa) P (%) Do fury (MPa) (4D-22) reinforcement 1N)
SP1 fck =23 400 1.14 4.56 - 390 Bond failure
SP2 796 1.14 9.08 f y =400 - 326 Bond failure
SP3 f(‘k =35 400 2.28 9.12 (MPa) - 579 Bond failure
SP4 796 1.14 9.08 fwy =400(MPa) 499 Bond failure
11 e Eols Blo] Zhssittar o dE A o] 2t T whe AQAE AlFel e, 1 A= Table 1
2 AR ow YJrATe] Yol JEs WA 7} 2t} SP1 A3 A= Table 17} Fig. 1014 B vk}
FE o= E7et Zo7 dEA YuHKim & Sato, o] 400MPa®] D10 Ao 7 9)F FaTs AR

3
2005). webd 3 RA2e) W] vt Aesty
o FAme) 23 Aste] M Pt Y
7Fso] eiPgich

ol ¥AE PASHs Yo UE FALE

T4 5= Qs HET (sub—tie) & T 497 GRby
oA AlFsEo] At dilo] Sl old Ao
st 7128 AdATelME Algidol srebasE 1
A RS ARSIE W 2 = e FEu
= G ow AT = Qs UARE vl RS

AR

&
e
]
gl
O\l
el
©

21 M8 M=

Table 12 A@Aol AHH M52 dAE e
AslA Azl AREE EIZEE EAT7F 23MPay
35MPa® + 7F] FR7F AREEGloH, FHETo RS
FE73 7} 400MPad! D199} D16 H-S ARgak3ich

Ao 2= D10 do] ARgEglen, du4%
= AuEel 400MPadt 174HE8) 796MPac] AR-E S
o}, A e F2A S A7 Slete] ARSE UAHE
RBAZL 27371 400MPa] il A7) 10mms! ©]&
AEoZ Z 80mm, 4o] 90mm7} HE= A3t

3ty SP2 AdAlE= SP1 AdAe AvkE gy
(p, = 1.14%) v FLsHAT Adw7FEo] FEE
(fuy) 7t SP1 Al A Bt oF 281 796MPac] =]
T Ak

SP3 A&A= SP1 AdAA U5 F82s
o7 RAEIEE AFslo] SP2 AeiA|e} $AT My
BEpy fry = 9-0MPa)= 7HIES SIGlth v,
SP4 AA= SP2 A} sdatA 1A% JRAT
S 7 E UE FEES Aok UARS vl B
o7 Rl disiAnt RAsHES gl

BE Al Fig. 164 2i= vke} 2] 250mm %
¥} 400mm o], 72]al 9k Yol 250mm o)) ¥
TRHE 7RItk AgA ] FEEE Fig. 1ol YR nfel
o] FutaE WAl] flste] SD40 el D19 A
7 D16 At 48 247 15k 2¢to]] mjsilnh &=
o Adula) s WAsk] flste] D10 AE A3t
A= 50mm 7H, A3 9] 7ellxE 60mm 7H o
ARz} a9l

Fig. 1ell vepd niel Zo] AFPAe #4 F=
Ax|ste] o] FRtelA ] AT E FEsl o

o

=z L
i

TRl o] B ES A = 7

o} 50], FE29] 7wl whE - 915 FH2

HHE 2Isl7] f1ste] Fig. 1(b)ellrfe} 2]
T 5 sjojo] AELR AeIHE

L ARAS] bl ARl ot I WA

== g

ol Paelo] Yxw WP Sk

o oo @ oo

=
=
l

a9

AN

103

TZETCSISA AM143 H5%(2010. 9)



250

250 250
a0| 55 55 MO a0 55, 55 MO 40| 55 55 Mo
! - !
# o & L& #
¥
20 et = 24 | WLELE
4D-16 4D-16
o o
al o ol 8 al =
s & 10D@50 2N 10D@50 = & 10D@60
100@50 10D@60
o] o e @ =M
) 10D@50 a ]
pie —— T e e o @ pit s o o
= =
A-A' section (SP4) B-B' section C-C" section
360 Fon 3680
C
-
i I i m|
w1 o
UEUZC — U_¢:¢ W
: : A
) 880 !
(a) Dimensions and reinforcement details
250 250 250
40 55 55 1o 40 55 55 Ho 40 55 55 1o 40 wo
! ! ! o |
= = = =
- - - -
2y _4p-19 24 _4D-19 2y _4p-19 =5 g
4D-16 4D-16 4D-16
8l = g8 o 8l = 8l o
= o~ 10D @50 = B 10D@50 = o 10D @50 = =
10D @50 10D@50 10D @50 10D@50
E" e 8 e E 100@50 8 lo0D@s0
2 2 2 c L0D@50
f 1 f f
SP1 SP2 SP3 SP4
(b) Cross sections of specimens (A—A')
Fig. 1 Details of test specimens
UTM
"R v H YTmJ" &k
Test Region
ARLT], p

Uiz

104 =xszrusts|x &143 M55(2010. 9)

Fig. 2 Test setup
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