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A Fundamental Study for Development of Corrosion Inhibitor

Repair Mortar
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The present study prepared 13 mixes to examine fundamental mixture proportions of corrosion inhibitor repair mortars. The mortar
mixes were classified into three groups according to the selected test variables which are the substitution level of polymer for Group 1,
ground granulated blast-furnace slag (GGBS) and fly ash (FA) for Group 2, and corrosion inhibitor for Group 3. Based on the test resuilts,
the optimum substitution levels of GGBS and FA could be recommended as 10% and 20%, respectively, though 1-day strength of mortar
significantly decreased with their substitution. Furthermore, the appropriate substitution level of corrosion inhibitor was considered
to be less than 1.5%. The flexural strength of mortar tested was higher than the predictions obtained from ACI 318-11 equation. The
shrinkage strain of mortar was also conservative after an age of around 10 days compared with the predictions of ACl 209.
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Table 1. Chemical composition of selected source materials
(% by volume)

Materials SiOz A1203 F6203 CaO MgO KzO TiOz SO3 LOI*

FA 57.70{28.60| 5.08 | 4.70 | 0.67 | 0.57 | 1.53 | 0.68 | 0.1

GGBS |34.70(13.80| 0.11 {44.60| 4.38 | 0.48 | 0.74 | 0.95 | 0.24

* Loss on ignition.

Table 2. Physical properties of polymer

Solids Bulk
content | density pH
(%) | Kkg/l)

Type of Polymer| Appearance

Co-polymer  |Brownish powder| 98% 0.54 6.5-8.5

EVA-polymer White powder 99% 0.45 6-8

Table 3. Physical properties of corrosion inhibitor

Bulk Residual
Materials Appearance density | moisture pH
(kg/ 1) (%)
corrosion inhibitor| White powder 0.45 <2 6-9
100 a TR
X 90 r % ’
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Fig. 1. Particle distribution curves of aggregates
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Table 4. Details of prepared mortar mixes and summary of test results

Composition of binder by weight (%) Fresh mortar Hardened mortar
Group | Specimens | W/B| S/B coment| EA | GGBS Co- | EVA | Dry Flow — fC; (M;’:) —— 5l 2\éfuk.
polymer |polymer| CIT (mm)

day |days|days|days|days|days| days

P3.0 92 0 0 1.5 1.5 120 22 |27.7|40.8|45.0/50.1|52.1| 0.63

: P5.0 89 0 0 2.5 2.5 0 130 15 [25.5|35.5| 44 |49.3|52.2| 0.65
F10G00 80 10 0 140 7.3 (28.7]39.7(43.1|45.8(46.5| 0.66
F20G00 70 20 0 135 5.5 26 [35.9|39.4| 41 [43.5| 0.65
F10G20 60 10 20 140 8.6 |27.7|38.3| 43 |45.6147.2| 0.62

: F20G20 50 20 20 = 3 0 130 3.3 (17.1]28.5] 35 (37.5|38.1| 0.67
F10G40 | 30 | 2.5 40 10 40 140 5.2 115.6]26.5(29.4|31.3(33.7| 0.64
F20G40 30 20 40 145 2.6 | 12 |21.1|25.2(27.4(29.8| 0.74

C0.0 60 0 140 5.2 |23.4| 34 |42.6|44.11479| 0.72

C0.5 59.5 0.5 140 7.7 (22.3| 30 [40.8|42.5|42.8| 0.70

3 C1.0 59 10 20 2.5 2.5 1.0 145 6.6 [19.7]30.2(38.9/40.843.1| 0.69
Cl.5 58.5 1.5 150 3.5 [15.3]24.1(34.5|35.8{36.9| 0.69

C2.0 58 2.0 160 2.1 [12.8]23.3(33.1|35.8(37.1| 0.70

* In the specimen notation, letter and figure refer to the material type and its substitution level, respectively. For example, specimen P3.0 in
Group 1 indicates OPC mortar with 3.0% of polymer (Co-polymer and EVA polymer of 1.5%, respectively); specimen F10G20 in Group 2
indicates mortar substituted with 10% FA and 20% GGBS; and specimen C0.5 in Group 3 indicates mortar with 0.5% of corrosion Inhibitor.

SR A et ==

Zl 20144 62 95



= 20| M GGBSE = x[etet

oz
oz
m
iy
[

I

b
oy -

H—|

rr E
-

>
Rl

1T = I /A <
ki
il
_o£
)
s
=
Io
ikl
0%
E
ror
o
ro
S
~Q
2
N
(@)
X
T 3
o oo

e /e

E| 2
[t QHidoz HE Fg2|E 2l D20 ¢

Il
e
1

o 19
N
(=)
R
N
on

Hh
O

oo b
no

20
rr
E
roh
Hl
rH
L
o
Im
el
Toi
N
o
Q
M
o
=2
i
]
1o
ro
(0=
ox
4>
H

2 20% X|2t5t Y H4naE2
20| 20%M BIIEeE o
16%~21% HASIRICE M2t 2 H7olMe 22iH 2 24F
HAD2EI20| 24T X6t T2{6t¥S [ FA X|2H20] 10%Y
M GGBS2| MY X|ZES 20%= ZHSIYLE 12 30lM= FA
10%2+ GGBS 20% X|2H=l 9 H4n2Er20| BN X220
CHot Faks Hotetr| fIet 719@1 HWHI i|§+° 57%%*#

N
P ro
_O'L
r o
N
_(l\_l
1o
il
m
=
:Q
u
oi
E
_ro_
10
=
2
2
é
Hr
o 0

pnl

I]

|st5t @aEt20] H|5 9% UAS
7

|5t

E°| Y=k XotE et YN 2Ys S 5% OI %

=
il
[l
o
o4
T
s
[0

It
m
|ru

O Y=L LTS Fig. 20 LIEFLY
ALt =Y a0l ACI 318-2092] OEZf2 &7 LIEHARILE ACI
318-2090| A= Mol M2 LFL= (f,(1) 2 712Alg 25
A ERR! A (1)t 20| MAGHD UL,

t

fa(t) = A Bt

(fa)as

/\
=

07| f ()= THE t(L) oM YELES
Bi= 22 Z7(ZHZ 1t &7 Mol 2= A
0|C} ACI 318-209= OPC 232|E9| A2 1 242 212t 4.0
0.852 MAlot QUct 2F 101A Sl X X2
OIMECHE =702 7*55*040“ o 2 g2 oj3=tl,
Z2|H $X| Xetg0| S7E4E 27 (|TF0Me Z=Ldiol &
QUTE BHH Z2|0] K| x2tg 01| 02 Y=L 2= MM
ACI 318-20901 9|3t 0f|& ZHECH ZiCh I=20{ A GGBSQ} FA

Ao ME A== Eoig2 27 (Mo EOE FeE 0

r

m

FF

o

0
4
>

B ¥R

nﬂ?)
o
0z
d
=
Ol

96 vol. 2, No. 2 (2014)

60

— — = Prediction obtained from ACI 209 equation

Compressive strength, (MPa)
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(a) Effect of polymer ratio

— — — Prediction obtained from ACI 209 equation
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Fig. 2, Compressive strength of mortars tested
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Fig. 3. Shrinkage strain behavior of mortar specimens
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