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The Effects of Curing Age and Thickness of Coating Material on the Bond
Strength of PCS-Coated Rebar to Cement Concrete
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Abstract

The purpose of this study is to evaluate the effect of curing age and thickness of coating material on the bond
strength of polymer cement slurry(PCS)-coated rebar that can replace epoxy-coated rebar. The test specimens were
prepared with two types of cement, two types of polymer dispersion as St/BA and EVA, two polymer-cement ratios, two
coating thicknesses and three curing ages, and tested for bond strength test to cement concrete. The flexural behavior
of RC beam that is made by optimum conditions such as polymer—cement ratio of 802, coating thickness of 100um and
curing age of 7 days of PCS recommended from the bond strength test is also conducted. From the test results, The
maximum bond strength of PCS-coated rebar at curing age of 7-day and coating thickness of 100pm was about 1.52 and
1.58 times respectively, the strength of plain and epoxy-coated rebar. The ultimate loads of RC beam using PCS-coated
rebar were range of 81.19% to 102.3% of that of plain rebar, and 984% to 124.1% of that of epoxy-coated rebar. It is
apparent that PCS—coated rebar with EVA, curing age at 7-day and 100um can replace epoxy—coated rebar in construction
field.
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Table 1. Various factors for experiment

Factor Level Variable
Ordinary portland cement(OPC)
Cement type Super-high early strength 2
cement(SHESC)

Polymer type St/BA, EVA 2

P/C(%) 50%, 80% 2

Curing age of PCS 1day, 7days 2

Coating thickness 100um, 250um 2
100um, FAYANE 7L PCS EAPEIS ARSSH AEa
E HE WhEo] H 9o tigh 2|dulasleE Hlwghe
B2H, Ao E AHE FF2ESL PCS ATl 7
25 ielslo] AR BN A7 Blek

A siglet, & o] ARl W 2 Table 13+ 2t

2.2 AI2T=

2.2.1 AW E
2 AYof| AMEH AWEE= HEg EZSHE AWE
(Ordinary portland cement)?} PCS =AA]Q] 27|74 =E
=o)7] 9J5lo] ZZFIAHUE (Super—high early strength
cement)E AT,

2.22 AWE E318 Z¥v
2 Ao ARGRH AMIE S35} Eejr fATmHS AF
d-5e ofm gt FFA(St/BA)SE o - A vl
(EVA)E AMgalon 11 A2 Table 29} 2t}
Table 2. Properties of polymer dispersion
Tvoe Density pH Viscosity Solid content
YPe (glew, 20C)  (20C)  (mPa - s, 20C) (%)
St/BA 1.04 8.5 574 56.0
EVA 1.07 438 1,588 475
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Table 3. Basic mix proportions for PCS of 1 batch

Cement  Polymer Polymer P/C W/C

(@ type (9) (%) (%)
St/BA

200 EVA 100, 160 50, 80 100

PCS

Polymer + cement Coated Rebar

Figure 1. Making of PCS-coated rebar'”
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Figure 2. Mold and specimen for bond strength”)
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Figure 3. Specimen size for bond strength”)
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Figure 6. Making process of RC beam using PCS—coated rebar
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Table 5. The results of flexural behavior of RC beam using
rebar at curing age of 7days

Ratio of Ultimate

Type of Type of Ultimate Load )
Load to Plain
Polymer Cement (kN) (%)
Plain - 234.9 100
OPC 210.9 89.8
SBA SHESC 2102 89.5
Ordinary 240.4 102.3
EVA SHESC 190.5 81.1
Epoxy - 193.7 82.5
o} Joke wol, 53] =S| ok BT of|FA|
AU b 2 RIS Lol & A5t et
of 7lal7] glsto] A4 sfue} He Baele BE A}
o] POS =Aaat AE Eaz|Esle] Rapde A5

3
< 53lo] WrIslarAl slgictk, Table 5= -5 ZEH= A
E(OPC) % 22AAME(SHESOF Eej9 t2u4d
St/BAS EVAZ gfgoh )] NS 80%: 3]
= PCS ZAANE =AREZ 100im=z, 797F R8st PCS
EX]—X—]:L__ /\}_9_0}04 u]—C ‘El__L_iaE Eoﬂ q_]‘gl_ ‘E! OEj

A ATE Ve 9l PCS EAETS AN A0S
FeE Ko 2rff ajafelz-2 190,5kN~240,4kN HH%.C
o, FAOHA] o2 HEETe] A wheke 234.9kN,

ofFFA] L] 2 uljslE2 193, TkNZ LERHT:,
PCS =80 748, 2gE0] 2o mhjslso] 81.1%

~102.3% HARLH, o FA] EAFde] 2o w3l
98.4%~124.1% WISt E3] HEAHES} EVAS AN
3t 78-7-] A vilelg2 5] Hgdde] 1.024), o

A EAPETO] 1 24u) Q) AEdE PCS EAPET] Rt
e AolrtE PCS o] Bagdet Bl oflFA] =
= B} 7o) = ) t}oﬂ/q 0 23l M= Ughy oLt
R e e S R s e s rﬂﬁ
uRlelE-E WERHE, J1Eut oflRA] el wishH =2
2jslE-S UERIT) Figure 112 T 2|E Wl
ool oigh ARk UL 9k, BE 2L ok W
719l st A3e] vllE R S7Isp T 2 Tjsisel
A e Ao whEglet BEEde 2 wjsls
= UEhd Sl s Aol ot /g4 viE 4ol
RHH, St/BAS ARRE polle ol=idt @de Aol &

o = QISME 12 EVAS AR eole 2o Tst

Follw Yt G TS mgle], A sl

o{Nr



The Effects of Curing Age and Thickness of Coating Material on the Bond Strength of PCS-Coated Rebar to Cement Concrete

O+StBA : 7-d

Load(kN)

30 40 50 ‘ 0
Displacemet(mm)

10 20 30 10 S0

Displacemet(mm)

Load(kN)

30 40 30 10 50

Displacemet(mm) Displacemet(mm)

Eposy

Load(kN)

30 10 50

Displacemet(mm)

30 40 60

20

50

Displacemet{mm)

Figure 11. Load and displacement of RC beam at center
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