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An Experimental Study on Flexural Behavior of
Beams Reinforced with Zinc-Coated Rebar

In-Hwan Yang" and Kyong-Chul Kim"*
YDept. of Civil Engineering, Kunsan National University, Kunsan 573-701, Korea

ABSTRACT Coating is one of the methods used to solve the problem of corrosion of reinforcement in concrete structures. There
are few research reported in the literature regarding the effect of zinc-coating on flexural behavior compared to epoxy coating. The
objective of this study was to determine whether zinc-coated rebar adversely affects flexural behavior. Concrete beams reinforced
with black or zinc-coated steel were tested in flexure. The test variables included the presence of rebar surface coating with zinc, steel
ratio used and cover depth. The study concentrated on comparing crack pattern, crack width, deflection and strain. The ultimate
flexural capacity of beams reinforced with zinc-coated bars was not different from that of black steel reinforced beams. The results
from deflection and crack width measurements were indicative of no significant variation for the different rebar surface conditions. In
addition, it was found that load-strain curve of beam reinforced with zinc-coated steel was similar to that of beam reinforced with
zinc-coated steel. Therefore, the test results indicated that the use of zinc-coated rebar had no adverse effect on flexural behavior

compared to the use of black rebar.

Yoo RAYEs} duase) BAGE ue) 25~
7

2% A% 2w 2e ek Az 220 37
—L

Keywords : zinc-coating, concrete, flexural behavior, crack, deflection
1M B
ZAYE FxEo] IS U FAFAH =Ed
o, ZIHE B2 Asfe] ot HAaH Ao R A

TE <
FIYE Tx 4 U ol Jake e & 9.
El =3

I H Ao
\_Té]e

—‘?—ﬁ,gi—rlﬂ L ReRS s 0%31 7P< Pl
B JZES AFEE= Hielo] gaAel Hiel =9 s
AAH I YT HZ RS A

o= oFA 2 VMol F2 AgEo] gor)

0!

N

E9 A7 AWV= "I o FA] IR AT Aol
2 A4S vehdv 3" AL FASA o wg
AT Kayali®t Yeoman?] 17 A= o FA|

*Corresponding author E-mail : popping6069@naver.com
Received January 28, 2014, Revised April 7, 2014,
Accepted May 15, 2014

(©2014 by Korea Concrete Institute

ol AAl Ale] AwkA eS|
&t A= % : £l
G Aol S7hs AN g SUHENE ohyet
o8 JSTolAMY H w2 U =5

NZA IH AL AHE S5 HAE ol
I8 7)Y o]9)o] TS Ao ALy 93
7} 8% gtk Cheng 08 ofdwH %é%(zinc-
coated rebar)?] WA S0l thal]l A3l o, 2
= ol IR Ao AbETEY o 2 d3kE dAlE
L5 Ztete s yERgith Manna %“ ey 3
g A FAAsel g A= 3
Selvaraj 572 ©&7 F8, 4714 78 2
B ARESE H2 #fdE, WA JJr /sl
3 AFE FAEGITh T3 Wu P2 oy 39 A
49 FAAFE oﬂ? sttt 719 O]ai ApEL
—riioé o] -2 —L—Jﬂ7}°ﬂ EHSH

5
1
N
=

fEs [ 2 E h O fu o O o
0 51 2 5] z&fs& o%aw— Qe Qg of

Fo] =ar ofdo] B Y

This is an Open-Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/licenses/  29Q
by-nc/3.0) which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.



& skl F2 Bgol A
&3t é‘lliﬁ} X*D} EE?LP, 5
o

T3k 3 Oi 1)r‘:/}ur‘ﬂr ol& ofd=
7V 718F IRV S 285 Hol vlsl AA F-2A
of felstA 283k 7] wWiZolth. Kayali®t Yeoman” 2]
A 2o} oA FE Ao Bz 1l &3] AX Ao
A= oldmElo g old Ho Hzk ul & ok
geke 719 ¢l oz yeldtl Hamad$l Mike! "=
A AYs Folo] ofdIRHEL] FAAE EAS AT
stlom, o]F9 A7 Ay ofdmgHE e FAUE
o} "é‘ﬂi‘é%ﬂ -éﬂcb o/‘}ﬂ Zo 7 ERdT

o off {1 4o 2 1o

U}‘j)r*ﬂ, °] ﬂ:ﬁoﬂ/ﬂ% O}Oqi‘:/] IS @.%‘3} B 3
As 545 Fetabr] fst AdATE T 4
AT TS Zhes B R tiete] WA sks Alska
s T8t v 4 32 As SAS Ak A3

HEZA A2 oo d, A} IEFAE st
Stk &gk A Z(black rebar)S g3k SAZE H
o] FA%F AHe} ol IY HIE A Es FAYE B
o] F7s A¥E skl

=

ﬂl

T

2. A8 A=
21 ME5N

o] Aol AMgE ZAES WIFEE Table 10 1
ERJQTE B FAIE A2e7] Yoto] AFEE AHEE |
T HE YEAUAWES Y, #F2ZA= Ho 27] 20 mm
o] A ZFAo|th e A|HEFS ;5 OOkg/m olal, &-A

HE H= 0310tk B FAE A4S of e 247
EE o]&sto] w3 wiAnitk EE AEE 459
TAAE AlFFsilon, AE 28AolM 9 FAZE 5
&= 46 MPao]th.

Aol AHgE TR AL AL ool Fig. 19] A
Ao kg ofAFTH ALY SEM(scanning electron
micrograph)Z |\ el 2§t FTRHAE 4 AdE YERS
ohoojw #9d wi&-& 3008E A83kSith SEM 4] A
= ofd TRl AL et el wde] Faxst

b

aL, ofd Aol AY AR FAEReR AA s Ae

Table 1 Mix proportion

fu |G |STump Co‘i‘gm w/e|Sla
(MPa)|(mm)| (mm) %) ()|()|wW|Cc|S|G|AD

Unit weight (kgf/m?)

40 | 20 | 40 3.5 [31.444.7/157|500]740|904 2.50
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(b) Chemical composition of zinc-coated rebar surface

Fig. 1 Scanning electron micrograph

Table 2 Details of test specimens

; Rebar Cover
Beam o Number , depth
(MPa)| Type of rebar| R&tO (mm)

BL-AS3-C30| 46 | Black | 4xD13 | 0.0106 30

BL-AS4-C30| 46 | Black | 4xD16 | 0.0166 30

ZC-AS1-C30| 46 |Coated| 2xD13 |0.0049 30

ZC-AS3-C30| 46 |[Coated| 4xD13 |0.0106 30

ZC-AS4-C30| 46 |Coated| 4xD16 | 0.0166 30

ZC-AS1-C50| 46 |Coated| 2xD13 | 0.0053 50

ZC-AS3-C50| 46 |Coated| 4xD13 | 0.0116 50

ZC-AS4-C50| 46 |Coated| 4xD16 | 0.0182 50
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Fig. 2 Dimension of test specimen
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Fig. 3 Test setup
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Fig. 4 Instrumentation used for the beam flexural test (unit:
mm)
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Fig. 7 Load-deflection curves at various rebar contents
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Table 3 Test result of cracking and yielding load

crI:éE?rllg Yielding state|Ultimate state
Beam
Pl a, | B | a4 | 2] a
(kN) | (mm) | (kN) | (mm) | (kN) | (mm)
BL-AS3-C30| 16.0 | 1.0 | 78.1 | 114 - -
BL-AS4-C30| 229 | 1.7 |140.2| 17.7 | 151.8 | 32.3
ZC-AS1-C30| 16.8 | 1.1 | 43.8 | 134 - -
ZC-AS3-C30| 15.0 | 09 | 77.8 | 11.7 - -
ZC-AS4-C30| 169 | 1.1 |143.5] 189 | 157.6| 53.5
ZC-AS1-C50| 147 | 1.1 | 40.6 | 11.0 - -
ZC-AS3-C50| 143 | 1.0 | 709 | 13.2 | 93.1 | 93.1
ZC-AS4-C50| 158 | 1.2 |[130.3 | 18.0 | 147.8 | 43.4
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