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ABSTRACT

The damage of reinforced concrete structure that mostly found is the corrosion of steel
within shorter period. Therefore, the repair and protection is needed for deteriorated structure.
There are various methods of repair and protection. In this study, the application of corrosion
inhibitor was studied for reinforced concrete structure.

This research was conducted to study the effectiveness of corrosion inhibitors. which
will be both added and the mixture applied to the surface of the concrete volume using the
manufacturer's recommendations and reduce by half. Including the starting chloride, the chloride
permeability with the concentration of 10 percent by weight of the cement and fly ash replaced 15
and 30 percent by weight of the binder and conventional reinforcing steel and phosphate coated.
Measured by the standard ASTM G109 corrosion rate measured by the standard ASTM C876 half
cell voltage and the amount of critical chloride concrete examples.

The experiment showed that the Mixed type corrosion inhibitor to be effective in
reducing the rate of corrosion in concrete with chloride penetration from outside the amount you use
should be used according to the manufacturer's recommendations. The inhibitor type paint on the
concrete surface should be careful to use the new structure. Required for iron phosphate coated to
retard corrosion of reinforcement in case of external chloride. Therefore to protect and prolong the

lifetime of the structure. Rust inhibitors should be used to suit the type of structure.

Keywords: corrosion of steel, corrosion inhibitor, chloride, critical chloride
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3 1o : J @ ] ] o 3 '
13190 n.1 Adnd liheTaradueadieds (Ml mv) variwla

NO. specimen 26/06/56 28/06/56 29/06/56 30/06/56 1/07/56 2/07/56 3/07/56
1 Wwo0.4 -182 -48 -66 -133 -269 -276 -267
2 WO0.4FO -245 -135 -121 -429 -414 -427 -417
3 WO0.5 -68 -17 -26 -37 -48 -59 -85
4 W0.5CSKO0.5 -107 -23 -32 -79 =72 -51 -61
5 WO0.5CSK1 -88 -24 -64 -66 -40 -52 -26
6 WO0.5FO -105 -60 -52 -70 -21 -27 -46
7 WO0.6 -122 -91 -101 -98 -70 -40 -24
8 WO0.6FO -112 -87 -92 -90 -64 -47 -37
9 WO0.5fal5 -79 -123 -76 -95 -86 -55 -42
10 | WO0.5FOfal5 -82 -70 -128 -70 -61 -38 -53
11 | W0.5CSKO0.5fal5 -61 -64 -64 -45 -54 -62 -44
12 | W0.5CSK1fal5 -134 -104 -139 =77 -126 -101 -57
13 | W0.5fa30 -89 -78 -103 -73 -104 -93 -36
14 | W0.5FOfa30 -93 -68 -101 -81 -108 -50 -34
15 | W0.5CSK0.5fa30 -85 -94 -73 -98 -136 -68 -54
16 | W0.5CSK1fa30 -289 -197 -159 -178 -193 -206 -177
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3 ' : J @ ] ] o 3 v v
13199 n.1 Adng lihes aadveadieg1s (Mule mv) vaiuar (de)

NO. specimen 26/06/56 28/06/56 29/06/56 30/06/56 1/07/56 2/07/56 3/07/56
17 | W0.5MSKO.5 -139 -95 -98 -106 -101 -51 -43
18 | W0.5MSK1 -141 -164 -150 -159 -175 -163 -144
19 | W0.5MSKO0.5fal5 -121 -99 -129 -123 -116 -49 -36
20 | W0.5MSK1fal5 -98 -79 -124 -116 -112 -67 -61
21 | W0.5MSKO0.5fa30 -255 -225 -181 -177 -213 -231 -194
22 | W0.5MSK1fa30 -103 -107 -148 -86 -117 -83 -101
23 | W0.5MGO0.5 -173 -49 -86 -42 -76 -46 -52
24 | W0.5MG1 -47 -48 -75 -76 -53 -34 -43
25 | W0.5MGO0.5fal5 -36 -46 -108 -55 -82 -44 -87
26 | W0.5MGlfal5 -160 -138 -148 -156 -183 -181 -104
27 | W0.5MGO0.5fa30 -320 -180 -189 -153 -190 -192 -166
28 | W0.5MG1fa30 -87 -79 -90 -73 -95 -62 -99
29 | W0.5cll -67 -194 -190 -80 -192 -100 -130
30 | WO0.5CSKcll -120 -240 -233 -106 -226 -118 -225
31 | WO0.5FOcll -56 -196 -233 -78 -187 -91 -172
32 | W0.5cI2 -74 -207 -230 -122 -211 -113 -102
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3 ' : J @ ] ] o 3 v v
13199 n.1 Adng lihes aadveadieg1s (Mule mv) vaiuar (de)

NO. specimen 26/06/56 28/06/56 29/06/56 30/06/56 1/07/56 2/07/56 3/07/56
33 | WO0.5CSKcl2 -83 -206 -200 -124 -198 -107 -99
34 | W0.5FOcl2 -49 -153 -158 -95 -152 -86 -161
35 | W0.5cI3 -96 -220 -228 -91 -211 -126 -119
36 | W0.5CSKcl3 -137 -275 -279 -263 -261 -134 -127
37 | W0.5FOcl3 -96 -228 -232 -239 -230 -126 -107
38 | WO0.5cl1fal5 -81 -207 -222 -211 -208 -110 =77
39 | W0.5CSKcllfal5 -93 -199 -195 -213 -218 -109 -204
40 | WO0.5FOcllfal5 -74 -196 -199 -196 -200 -146 -200
41 | W0.5cl2fal5 -92 -195 -195 -196 -193 -130 -196
42 | W0.5CSKcl2fal5 -104 -252 -249 -245 -245 -162 -248
43 | WO0.5FOcl2fal5 -79 -231 -217 -221 -228 -139 -234
44 | WO0.5cl3fal5 -87 -236 -235 -232 -237 -144 -253
45 | W0.5CSKcl3fal5 -87 -236 -224 -215 -238 -139 -244
46 | W0.5FOcl3fal5 -150 =277 -275 -269 -260 -151 -250
47 | W0.5c11fa30 -57 -205 -181 -198 -205 -122 -204
48 | W0.5CSKcll1fa30 -83 -240 -231 -232 -242 -148 -247
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3 ' : J @ ] ] o 3 v v
13199 n.1 Adng lihes aadveadieg1s (Mule mv) vaiuar (de)

NO. specimen 26/06/56 28/06/56 29/06/56 30/06/56 1/07/56 2/07/56 3/07/56
49 | WO0.5FOcl1fa30 -66 -212 -176 -181 -192 -121 -198
50 | W0.5cI2fa30 -68 -227 -212 -213 -222 -131 -232
51 | WO0.5CSKcl2fa30 -94 -266 -235 -246 -249 -125 -264
52 | WO0.5FOcl2fa30 -31 -186 -173 -181 -187 -216 -195
53 | W0.5cI3fa30 -90 -234 -227 -236 -236 -247 -245
54 | WO0.5CSKcl3fa30 -89 -248 -242 -242 -201 -234 -261
55 | WO0.5FOcl3fa30 -71 -217 -216 -228 -227 -227 -234
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3 1o : J @ ] ] o 3 '
13190 n.1 Adng e aradueadieds (Mg mv) Yaiunae (de)

NO. specimen 8/07/56 12/07/56 16/07/56 20/07/56 24/07/56 29/07/56 1/08/56
1 Wwo0.4 -231 -241 -235 -211 -211 -211 -207
2 WO0.4FO -388 -398 -410 -399 -405 -414 -418
3 WO0.5 -76 -83 -105 -90 -101 -109 -164
4 W0.5CSKO0.5 -67 -89 -99 -80 -121 -125 -144
5 WO0.5CSK1 -73 -87 -80 -113 -110 -113 -155
6 WO0.5FO -44 -90 -75 -79 -84 -70 -98
7 WO0.6 -66 -94 -102 -84 -81 -90 -157
8 WO0.6FO -51 -79 -79 -126 -124 -120 -121
9 WO0.5fal5 -40 -54 -85 -125 -132 -133 -140
10 | WO0.5FOfal5 -38 -71 -85 -98 -93 -91 -94
11 | W0.5CSKO0.5fal5 -33 -67 -60 -57 -58 -60 -97
12 | W0.5CSK1fal5 -46 -51 -70 -129 -124 -122 -139
13 | W0.5fa30 -40 -66 -75 -108 -108 -108 -101
14 | W0.5FOfa30 -43 -98 -87 -111 -108 -103 -111
15 | W0.5CSK0.5fa30 -43 -99 -89 -87 -87 -87 -113
16 | W0.5CSK1fa30 -176 -244 -268 -209 -207 -201 -388
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3 1o : J @ ] ] o 3 '
13190 0.1 Adng e aradueadied1s (Mg mv) Yaiunae (de)

NO. specimen 5/08/56 8/08/56 12/08/56 15/08/56 19/08/56 22/08/56 26/08/56
1 | W04 -189 -184 -184 -185 -186 -186 -185
2 | W0.4FO -404 NaguL
3 | Wos -158 -150 -148 -148 -150 -152 -150
4 | W0.5CSKO.5 -140 -140 -138 -138 -138 -138 -138
5 | W0.5CSK1 -149 -147 -147 -145 -145 -146 -146
6 | WO0.5FO -119 -128 -118 -119 -117 -119 -120
7 | Wo0.6 -107 -156 -155 -152 -153 -154 -154
8 | W0.6FO -148 -149 -147 -142 -142 -142 -144
9 | W0.5fal5 -138 -131 -134 -133 -139 -140 -135
10 | W0.5FOfal5 -120 -113 -109 -108 -107 -106 -109
11 | W0.5CSKO0.5fal5 -98 -87 -86 -88 -92 -95 -90
12 | W0.5CSK1fal5 -140 -137 -133 -134 -138 -139 -136
13 | W0.5fa30 -104 -97 -98 -97 -98 -98 -98
14 | W0.5FOfa30 -123 -119 -115 -113 -114 -114 -115
15 | W0.5CSKO0.5fa30 -134 -123 -123 -124 -126 -126 -124
16 | W0.5CSK1fa30 -381 NaguL
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H v a a (J ] v % 501 v
e N.2 ANISUANITINATUNVDINIDYI (MUY pA) TSTRISIGR

NO. specimen 26/06/56 28/06/56 29/06/56 30/06/56 1/07/56 2/07/56 3/07/56
1 wo0.4 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2 WO0.4FO 0.00 0.00 -9.97 -19.90 -19.90 -19.90 -19.90
3 WO0.5 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4 W0.5CSKO0.5 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5 WO0.5CSK1 0.00 0.00 0.00 0.00 0.00 0.00 0.00
6 WO0.5FO 0.00 0.00 0.00 0.00 0.00 0.00 0.00
7 WO0.6 0.00 0.00 0.00 0.00 0.00 0.00 0.00
8 WO0.6FO 0.00 0.00 0.00 0.00 0.00 0.00 0.00
9 WO0.5fal5 0.00 0.00 0.00 0.00 0.00 0.00 0.00
10 | WO0.5FOfal5 0.00 0.00 0.00 0.00 0.00 0.00 0.00
11 | W0.5CSKO0.5fal5 0.00 0.00 0.00 0.00 0.00 0.00 0.00
12 | W0.5CSK1fal5 0.00 0.00 0.00 0.00 0.00 0.00 0.00
13 | W0.5fa30 0.00 0.00 0.00 0.00 0.00 0.00 0.00
14 | W0.5FOfa30 0.00 0.00 0.00 0.00 0.00 0.00 0.00
15 | W0.5CSK0.5fa30 0.00 0.00 0.00 0.00 0.00 0.00 0.00
16 | W0.5CSK1fa30 0.00 0.00 0.00 0.00 0.00 0.00 0.00
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H v a a (J ] v Y 501 v J
e N.2 ANISUANITINATUNVDINIDYI (MUY pA) TSTRISIGR (919)

NO. specimen 26/06/56 28/06/56 29/06/56 30/06/56 1/07/56 2/07/56 3/07/56
17 | W0.5MSKO.5 0.00 0.00 0.00 0.00 0.00 0.00 0.00
18 | W0.5MSK1 0.00 0.00 0.00 0.00 0.00 0.00 0.00
19 | W0.5MSKO0.5fal5 0.00 0.00 0.00 0.00 0.00 0.00 0.00
20 | W0.5MSK1fal5 0.00 0.00 0.00 0.00 0.00 0.00 0.00
21 | W0.5MSKO0.5fa30 0.00 0.00 0.00 0.00 0.00 0.00 0.00
22 | W0.5MSK1fa30 0.00 0.00 0.00 0.00 0.00 0.00 0.00
23 | W0.5MGO0.5 0.00 0.00 0.00 0.00 0.00 0.00 0.00
24 | W0.5MG1 0.00 0.00 0.00 0.00 0.00 0.00 0.00
25 | W0.5MGO0.5fal5 0.00 0.00 0.00 0.00 0.00 0.00 0.00
26 | W0.5MGlfal5 0.00 0.00 0.00 0.00 0.00 0.00 0.00
27 | W0.5MGO0.5fa30 0.00 0.00 0.00 0.00 0.00 0.00 0.00
28 | W0.5MG1fa30 0.00 0.00 0.00 0.00 0.00 0.00 0.00
29 | W0.5cll 0.00 0.00 0.00 0.00 0.00 0.00 0.00
30 | WO0.5CSKcll 0.00 0.00 0.00 0.00 0.00 0.00 0.00
31 | WO0.5FOcll 0.00 0.00 0.00 0.00 0.00 0.00 0.00
32 | W0.5cI2 0.00 0.00 0.00 0.00 0.00 0.00 0.00
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H v a a (J ] v % 501 v J
e N.2 ANISUANITINATUNVDINIDYI (MUY pA) TSTRISIGR (919)

NO. specimen 26/06/56 28/06/56 29/06/56 30/06/56 1/07/56 2/07/56 3/07/56
33 | WO0.5CSKcl2 0.00 0.00 0.00 0.00 0.00 0.00 0.00
34 | W0.5FOcl2 0.00 0.00 0.00 0.00 0.00 0.00 0.00
35 | W0.5cI3 0.00 0.00 0.00 0.00 0.00 0.00 0.00
36 | W0.5CSKcl3 0.00 0.00 0.00 0.00 0.00 0.00 0.00
37 | W0.5FOcl3 0.00 0.00 0.00 0.00 0.00 0.00 0.00
38 | WO0.5cllfal5s 0.00 0.00 0.00 0.00 0.00 0.00 0.00
39 | W0.5CSKcllfal5 0.00 0.00 0.00 0.00 0.00 0.00 0.00
40 | WO0.5FOcllfal5 0.00 0.00 0.00 0.00 0.00 0.00 0.00
41 | WO0.5cI2fal5 0.00 0.00 0.00 0.00 0.00 0.00 0.00
42 | W0.5CSKcl2fal5 0.00 0.00 0.00 0.00 0.00 0.00 0.00
43 | W0.5FOcl2fal5 0.00 0.00 0.00 0.00 0.00 0.00 0.00
44 | WO0.5cl3fal5 0.00 0.00 0.00 0.00 0.00 0.00 0.00
45 | W0.5CSKcl3fal5 0.00 0.00 0.00 0.00 0.00 0.00 0.00
46 | W0.5FOcl3fal5 0.00 0.00 0.00 0.00 0.00 0.00 0.00
47 | W0.5c11fa30 0.00 0.00 0.00 0.00 0.00 0.00 0.00
48 | W0.5CSKcll1fa30 0.00 0.00 0.00 0.00 0.00 0.00 0.00
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H v a a (J ] v Y 501 v J
e N.2 ANISUANITINATUNVDINIDYI (MUY pA) TSTRISIGR (919)

NO. specimen 26/06/56 28/06/56 29/06/56 30/06/56 1/07/56 2/07/56 3/07/56
49 | W0.5FOcl1fa30 0.00 0.00 0.00 0.00 0.00 0.00 0.00
50 | W0.5cI2fa30 0.00 0.00 0.00 0.00 0.00 0.00 0.00
51 | WO0.5CSKcl2fa30 0.00 0.00 0.00 0.00 0.00 0.00 0.00
52 | WO0.5FOcl2fa30 0.00 0.00 0.00 0.00 0.00 0.00 0.00
53 | W0.5cI3fa30 0.00 0.00 0.00 0.00 0.00 0.00 0.00
54 | WO0.5CSKcl3fa30 0.00 0.00 0.00 0.00 0.00 0.00 0.00
55 | WO0.5FOcl3fa30 0.00 0.00 0.00 0.00 0.00 0.00 0.00
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H v a a (J ] v % 501 J
e N.2 ANISUANITINATUNVDINIDYI (MUY pA) 6U\Wl”ll'f‘lﬁf’) (919)

NO. specimen 8/07/56 12/07/56 16/07/56 20/07/56 24/07/56 29/07/56 1/08/56
1 wo0.4 0 0 0 0 0 0 0
2 WO0.4FO -19.9 -19.9 -29.9 -29.9 -29.9 -29.9 -29.9
3 WO0.5 0 0 0 0 0 0 0
4 W0.5CSKO0.5 0 0 0 0 0 0 0
5 WO0.5CSK1 0 0 0 0 0 0 0
6 WO0.5FO 0 0 0 0 0 0 0
7 WO0.6 0 0 0 0 0 0 0
8 WO0.6FO 0 0 0 0 0 0 0
9 WO0.5fal5 0 0 0 0 0 0 0
10 | WO0.5FOfal5 0 0 0 0 0 0 0
11 | W0.5CSKO0.5fal5 0 0 0 0 0 0 0
12 | W0.5CSK1fal5 0 0 0 0 0 0 0
13 | W0.5fa30 0 0 0 0 0 0 0
14 | W0.5FOfa30 0 0 0 0 0 0 0
15 | W0.5CSK0.5fa30 0 0 0 0 0 0 0
16 | W0.5CSK1fa30 0 0 0 0 29.9 29.9 49.9
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H v a a (J ] v % 501 J
e N.2 ANISUANITINATUNVDINIDYI (MUY pA) 6U\Wl”ll'f‘lﬁf’) (919)

NO. specimen 5/08/56 8/08/56 12/08/56 15/08/56 19/08/56 22/08/56 26/08/56
1 | W04 0 0 0 0 0 0 0
2 | W0.4FO -29.9 NagiL
3 | Wos 0 0 0 0 0 0 0
4 | W0.5CSKO.5 0 0 0 0 0 0 0
5 | W0.5CSK1 0 0 0 0 0 19.7 29.5
6 | WO0.5FO 0 0 0 0 0 0 0
7 | Wo0.6 0 0 0 0 0 0 0
8 | W0.6FO 0 0 0 0 0 0 0
9 | W0.5fal5 0 0 0 0 0 0 0
10 | W0.5FOfal5 0 0 0 0 0 0 0
11 | W0.5CSKO0.5fal5 0 0 0 0 0 0 0
12 | W0.5CSK1fal5 0 0 0 0 0 0 0
13 | W0.5fa30 0 0 0 0 0 0 0
14 | W0.5FOfa30 0 0 0 0 0 0 0
15 | W0.5CSKO0.5fa30 0 0 0 0 0 0 0
16 | W0.5CSK1fa30 49.9 NaguL
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H v a a (J ] v % 501 J
e N.2 ANISUANITINATUNVDINIDYI (MUY pA) mmmﬁa (919)

NO. specimen 29/08/56 2/09/56 5/09/56 9/09/56 12/09/56 16/09/56 19/09/56
1 wo0.4 0 0 0 0 0 0 0
3 WO0.5 0 0 0 0 0 0 0
4 W0.5CSKO0.5 0 0 0 0 0 0 0
5 WO0.5CSK1 29.5 29.5 29.5 29.5 29.5 39.4 39.4
6 WO0.5FO 0 0 0 0 0 0 0
7 WO0.6 0 10 10 10 20 20 20
8 WO0.6FO 0 0 0 0 0 0 0
9 WO0.5fal5 0 0 0 0 0 0 0
10 | WO0.5FOfal5 0 0 0 0 0 0 0
11 | W0.5CSKO0.5fal5 0 0 0 0 0 0 0
12 | W0.5CSK1fal5 0 0 0 0 0 0 0
13 | W0.5fa30 0 0 0 0 0 0 0
14 | W0.5FOfa30 0 0 0 0 0 0 0
15 | W0.5CSKO0.5fa30 0 0 0 0 0 0 0
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H v a a (J ] v % 501 J
e N.2 ANISUANITINATUNVDINIDYI (MUY pA) mmmﬁa (919)

NO. specimen 23/09/56 | 26/09/56 30/09/56 3/10/56 7/10/56 10/10/56 14/10/56
1 | W04 0 0 0 0 0 0 0
3 | Wos 0 0 0 0 0 0 0
4 | W0.5CSKO.5 0 0 0 0 0 0 0
5 | W0.5CSK1 39.4 49.2 49.2 49.2 49.2 49.2 naguL
6 | W0.5FO 0 0 0 0 0 0 0
7 | Wo0.6 0 0 0 0 0 0 0
8 | W0.6FO 20 20 20 20 20 20 20
9 | W0.5fal5 0 0 0 0 10 30 30
10 | W0.5FOfal5 0 0 0 0 0 0 0
11 | W0.5CSKO0.5fal5 0 0 0 0 0 0 0
12 | W0.5CSK1fal5 0 0 0 0 0 0 0
13 | W0.5fa30 0 0 0 0 0 0 0
14 | W0.5FOfa30 0 0 0 0 0 0 0
15 | W0.5CSKO0.5fa30 0 0 0 0 0 0 0
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Technical Session 5: Fiber and Applications

Room: ERAWAN 1
Chairperson: Prof. Somnuk Tangtermsirikul, Dr. Rattapon Somna
Time Paper ID Title Page No

10:30 - 11:00 | Invited 1 | Fibre Reinforced Bulletproof Concrete Panel with Cushion 86
Layer Made of Rubberized Concrete

11:00 - 11:15 88 An Improvement of Mechanical Properties of Oil Palm 149
Wood by Squeeze Method and Using Bioresin

11:15 - 11:30 137 | Flexural Toughness Enhancement of Hooked-End SFRC 149

11:30 - 11:45 449 Experimental Study on Durability Properties of Fiber 150
Reinforced Concrete

11:45 - 12:00 589 Development of Physic — Nut Composite Plastic Material 150
for Construction Industry

Technical Session 6: Concrete Durability I

Room: ERAWAN 1

Chairperson: Assoc. Prof. Prasert Suwanvitaya, Asst. Prof. Sahalap Homvutivong

Time Paper ID Title Page No

12.00.12.20 | layitad 2 L Analutizgl Simulation of Thermal Cracking in Mase Concrefe 87

13:30 - 13:45 125 Performance of Corrosion Inhibitors to Prevent Corrosion 151
of Reinforcing Steel in Concrete due to Chloride

13:45 - 14:00 161 | Chloride Penetration, Corrosion of Reinﬁg Steel and 157
Compressive Strength of toncrete Containing Fly Ash and
Concrete with Slag Cement after 4-Year Exposure in
Marine Environment

14:00 - 14:15 179 | Time to Initial Corrosion of Steel Reinforcement in 152
Concrete Containing Rice Husk-Bark Ash under Marine
Environment

14:15 - 14:30 188 Effect of Concentration of Sulfate Solution on Expansion 152
and Weight Loss of Mortar

14:30 - 14:45 516 A Study of Compressive Strength and Chloride Resistance 158
of Concretes Cured in Water and Air

14:45 - 15:00 517 Effect of Various Pozzolanic Materials on Alkali-Silica 155
Reaction
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Performance of Corrosion Inhibitors to Prevent Corrosion of Reinforcing Steel in
Concrete Due to Chloride

Tomorn Boonnun', Pitisan Krammart’, Pakawat Sancharoen®, Somnuk Tangtermsirikul*
‘Rajamangala University of Technology Thanyaburi
?Rajamangala University of Technology Thanyaburi
3Construction And Maintenance Technology Research Center, Siindhom International Institute of Technology Thammasat University
“Department of Civil Engineering And Technology, Sirindhom International Institute of Technology Thammasat University

E-mail: ‘tomorncivil@gmail.com, *pitisan.k@rmutt.ac.th, *pakawat@sitt.tu.ac.th, *somnuk@siit.tu.ac.th

ABSTRACT

One of damages usually found on reinforced concrete structure is corrosion of reinforcing steel. Therefore,
corrosion prevention method to extend service lifetime of structure is important to be studied. Corrosion
inhibitor is one of possible prevention methods. This research studied the effectiveness of corrosion inhibitors,
both of admixture type and concrete surface coating type. Concrete mix proportion was varied by fly ash
replacement ratio, water to binder ratio, amount of internal chloride and amount of applied corrosion inhibitors.
Moreover, normal carbon reinforcing steel and phosphate coated reinforcing steel were studied. Corrosion
acceleration was done by ponding 10% by weight of sodium chloride solution above tHe top surface of specimen.
Corrosion of reinforcing steel was measured by corrosion current measurernent according to ASTM G109 and
half-cell potential measurement according to AST| M C876. Finally, critical chloride content was determined by
concrete powder drilling after corrosion of reinforcing steel was initiated by titration method. Obtained results
can be used as a suideline to select corrosion inhibitor effectively to prevent corrosion of reinforcing steel.

Keywords: Corrosion, Carrosion Inhibitor, Maintenance, Chloride

Chloride Penetration, Corrosion of Reinforcing Steel and Compressive Strength
of Concrete Containing Fly Ash and Concrete with Slag Cement After 4-Year
Exposure in Marine Environment

Nattapon Wongwan', Taweechai Sumranwanich’, Sontaya Tongaroonsri’, Somnuk Tangtermsirikul’

!2 Department of Civil Engineering, Burapha University
*Department of Civil And Environmental Engineering, Rajamangala University of Technology Lanna
ssirindhorn International Institute of Technology, Thammasat University

E-mail: ‘muicivil@hotmail.com, *weabuu.ac.th, “sontaya@mutl.ac.th, ‘somnuk@siit tu.ac.th

ABSTRACT

This research aims to study chloride penetration resistance, corrosion of reinforcing steel and compressive
strength in concrete exposed to marine environment for 4 years. The binders were Portland cement type 1, fly
ash and slag cement. Fly ash to binder ratio of 0.20, 0.40 and 0.60 were used. Water to binder ratio was varied
at 0.40, 0.50 and 0.60. Reinforcing steels of RB12 were embedded in concrete cube specimens of 20 cm size at
covering depths of 1, 2, 5 and 7.5 cm exposed in tidat zone of marine environment. From the experimental
results, it was found that concrete with fly ash had higher chloride penetration resistance than concrete with
Portland cement type 1 only. Concrete with slag cement had low chloride diffusion coefficient and close to
concrete with fly ash replacement of 60%. The increase of compressive strength of concrete resulted in higher
chloride penetration resistance and lower weight loss of reinforcing steel.

Keywords: Chloride Penetration, Compressive Strength, Fly Ash, Concrete
181 |
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PERFORMANCE OF CORROSION INHIBITORS TO PREVENT

CORROSION OF REINFORCING STEEL IN CONCRETE DUE TO CHLORIDE
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Abstract

One of damages usually found on reinforced concrete structure is

corrosion of reinforcing steel. Therefore, corrosion prevention method to

* filloufFuiiavanumaniy (Corresponding author)

E-mail address: tomormcivil@gmail.com
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extend service lifetime of structure is important to be studied. Corrosion
inhibitor is one of possible prevention methods. This research studied
the effectiveness of corrosion inhibitors, both of admixture type and
concrete surface coating type. Concrete mix proportion was varied by
fly ash replacement ratio, water to binder ratio, amount of internal
chloride and amount of applied corrosion inhibitors. Moreover, normal
carbon reinforcing steel and phosphate coated reinforcing steel were
studied. Corrosion acceleration was done by ponding 10% by weight of
sodium chloride solution above the top surface of specimen. Corrosion
of reinforcing steel was measured by corrosion current measurement
according to ASTM G109 and half-cell potential measurement
according to ASTM C876. Finally, critical chloride content was
determined by concrete powder drilling after corrosion of reinforcing
steel was initiated by titration method. To be compared between
conventional steel reinforcement impregnated with sodium phosphate.

And compare the performance of different types of rust inhibitors.
KEYWORDS: Corrosion, Corrosion Inhibitor, Maintenance, Chloride
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