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Flexural Behavior of RC Beam After Completion of Electrochemical
Chloride Extraction
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The structural behaviour of concrete beam was examined by the three points bending test after the completion of the electrochemical
chloride extraction (ECE), rather than bond strength mostly measured in previous studies. It was found that the flexural rigidity of
concrete was lowered by the ECE, but the strength was enhanced in terms of the maximum load.The flexural rigidity, in the linear
elastic range, was reduced by the loss of effective cross-section area. In fact, the inertia moment was substantially subjected to 70 %
loss of the cross-section by the tensile strain at the condition of the failure. However, a lower rate of the inertia moment reduction was
achieved by the ECE, implying the higher resistance to the cracking, but the higher risk of deformation.
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1. M 2 ZHOM Y=o 2 245t HeS HolX|C 22 &5 &H
oM B2 51 = B =71s0lth AM= ECE= E

HO BAR HI-Z32|E A1 232|E S4XIE HEH = O HelEs FEYCRM FA TRIS AMAIZI SAl0f
717] ti20] #1222 730 FS O[22 7Ho| LdlE == M MAHE =22 2l FHZ HH0| &AF0| wheat
S WA EXifets 222 A EH(Liu and Weyers TAE9| ¥k XotEct ol2fet A HH &A=E Qlo A2t
1998; Vu et al, 2005; Hwang and Ann 2023), 23.2|£0] Cfist ZH2|E 7t BRAUT = HXMAEY thH| 30-80 % UAEl= 202
Ho| 0tEe S22 BAUCIE SV 4 QUCH ot X2t ¢UeX H1gn UtHihekwaba et al, 1995; Zhang and Gong 2014,
Zo| T HAIS AMOZ 23p|E9 MO0 5 Zz=2  Elgebaley et al, 2019; Li et al, 2017; Lin et al, 2019), Z2=Alo]
7.:.%*|5'|71| Eoh H=20] H22A2 232|E R0 282z e FAEO| Moirr| 3 O BIF SHOIM SAZE 2o
X261 7ES UMAZL & Qon, 0|2 Q5 RSO Mss = 72N ds2 tiHok= Ai(strength) & Z-4(stiffness) 2] H
ot A2 4 ot H2 BAIR 232|E 1x29| E8sS Kot sf EoF £ 010] HLf, Sixf thE29| SN BAEEE
AZISH(Dong et al, 2017; Yalciner and Kumbasaroglu 2020; 2 O3 QUCt ECE0]| 2fgt 7| SE2 AHE HHEEA LR
Torres—Acosta et al, 2007), 2A10| I3 M of| H|2st U= 09| ols0f etz OIxIA =ct, 2 Zat AHE W Z=pore)
5t XotEOl(Azad et al. 2007) MHATE Saf 20 AC It FHo| 0|2/ EXtE ATAIHeZM 232|EQ 35 7128t
H BA0f olet 2= s Aot WX detez H7|stet SHS NUAZ £ Qlh Eot HZ BAIS I & 2ASAA
A 512 F=Z(Electrochemical Chloride Extraction, ECE) 7| HI-ZF2|E 2AS9| FY ol =20 E 4 L, 8HH
0| iS22 QIot ECE= Cf2 84| E= XE-of dlsh = |7 of OXete| ECE MelatgolM 2222 JTIN| A7t YEE
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7tsd0l AL m(Vrable 1977), 0|2 25l 44 FsH(hydrogen
embrittlement)2 915t M29| ZE Moot A2t Z32|EQ| £
2| 7ts40| AUCKReou and Ann 2010),
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2.1 AH HI=

F32|E A= 160 X 160 X 1000 mme| 27|12 M =2
Ct. M=Z7} ECEO| O|X|= Fate A|Ask6H7| flof 25 ZEUE
A|HE(Ordinary Portland Cement, OPC)2tS At=3Ct 232
E A[SHS 160 X 160 X 1,000 mme| 27|2 HZt Ziion,

Molstets sie 55 & 2o-zasle 2ol E s

Table 1. Mixture proportions of concrete

£y |Gmax| Wb | s | Air Unit weight (kg/m’)

(MPa) | (mm) | (%) | (%) | (%)

C W S G SP
35 10 45 47 | 5.0 | 380 | 171 | 805 | 925 | 1.9

02 S7l= 20,0 mmE AFICE M2
zlAsiol] ¢l 2s ZEHE
Cement, OPC)BHS AIZ3UCtH ZH2|E ZHANI|ELEE 35
MPa, S—A|HIEH|= 0452 T1Hst0 AEN OE25HE D24}
o FSEMEIX|p= 10 Mm@l SME AMEoIUH, HExiet

2SS9 HE2 242 2.60 H 2,65t =X %*8 Z32E
(fresh concrete) 2] SN2 HEIGH | Qo ARIE =2f CiH] 0.5 %
AZO| Za|FI 22 A INSs 2 1|(Superp|as iciser)2 Al

7t ECEOl| O|X|= Fef=

A|HIE(Ordinary Portland

-n—

SIS, Table 10 23 | HISIES LIEHNRACE AH2 ECE
AMe|7 | SEEE 240l OE Bd-232E 29| & /s

HEE QJal] tH=ZHControl) S &5 = 97071 MIAF = RUCE

AHESS IEFH= UM AHaE AWM 200 mmz 5Yat
A HEU=, Ol 2o BA K25 7HEA7(|7]7] #IE0]
ot 0l Is F= #2229 oty &t Mol AA17|Z0
SR g2+ eL, BE AH sYT IS FHE MEL
A7| H2oll 2 Ao =X01 ECE X2 & H2-Z32|E B9
7= H|mof

Fe= DIRIX| =t

| 2

3= AT

SAMSEE 3 ECE X2| A| QIVHHR 2 24 HI0[EE
B Feto o] et @16 X 1040 mmo| FFEZ0| Af
SLQUCH E5H AYHIE MECEM H BA0| 2ALE
zltiors & & RUESR 22 f2H &s0i 0ixl= Feks 2ot
Fots| HE 2 = T 2FCE0 2YUE R0 2 EA
0| EfM=l 2~ QI = HAO| OF BLH0f| cement—rich paste2 X2
S g o5 HES 2ARICE 0218 0pA Y 1HES OREl = H29
51 BH0|l= crock jackt FMOZ HZASICE H2 7H24 60.0 mm
0|, 0§2 Z/0l= Bo| SIEELEH 20,0 mmzE KXAIFICH AXZ
siyetd 2719 232|E f2= g/ 7I&0 e TE SHE
60.0 mm O|AtO2 HIA| 5t QloLt HBtE 7|7F Lhof SA 7HA|
£ 26| flsh Tl Aol tiet @AV IS SSAZE = Qlt

22 PEH BN HE MY
2 ¢F0ME ECE M2 & FZ-232|E 29| AI8Ho| 2
Ysk2 0|xlE A S0 FoUAS Fu Urt, HZ-232|E
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Fig. 1. Three points bending test to investigate flexural behaviour of
beam after the completion of the ECE
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mm XH22 ¢&E U7 ASEUE £ 2at = XHEY
0] 252 50 mm)9| E HYES2 ot& 9 27|0f &80
Zolof Higgen, HH ZHolof ME HYE B0 TE 7+
Atelo] ot AZE EERol HEERRH AUYR| HYE0
AFEHCE 012 Safl ©H Holof e HYE 220t 28 He
O, AHO| Z&(Curvature)t & RHEE= 0| HYE M=
B AIHS SEE A0]9) 22 0|&3t0] AL 2 goll =2
HHE fF& HH 2x ZHE 52 ACI 318-19.(2019)0 2laf
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Fig. 2. Compressive strain measured at 50 mm from the top of the
concrete specimen
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Fig. 3. The axial load against tensile strain obtained from
compressive one
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Fig. 4. The bending moment with respect to the mid-span deflection
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Table 2. The maximum bending moment with respect to mid-span

deflection
Chloride in cast Chloride penetrated
Deflection i‘zﬁ:;% Deflection ]1316:11(1:111%
x10° m x10° m
( ) (KN-m) ( ) (KN-m)
Control 3.24 17.60 3.24 17.60
Untreated 4.99 24.10 4.50 22.86
2-Weeks 5.24 24.39 4.61 21.64
4-Weeks 4.55 19.29 4.07 19.82
8-Weeks 4.07 16.98 3.65 17.38
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Fig. 5. A reduction of inertia moment in terms of tensile strain
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