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ABSTRACT

Patching repair is one of famous methods to repair damaged reinforced concrete structure
due to reinforcing steel corrosion by chloride attack. However, many applications show the early
damage of RC structure in the vicinity area of repaired.

This study aims to clarify the factors affecting durability of patching repair of RC structure
damaged by chloride attack. The laboratory experiment was conducted by preparing reinforcing
concrete specimens with different concrete mix proportion, chloride ion content, coal fly ash
content, surface area of steel in anode - cathode, and type of repairing materials. Corrosion current,
half-cell potential, electrical resistivity and compressive strength of specimens were measured
periodically.

The results showed that difference in chloride content between anode and cathode affects
mainly on corrosion rate. However, selection of repairing material with high electrical resistivity
can reduce corrosion rate. Service life evaluation of RC structure after being repaired as well as
guideline for material selection for patching repair is given in order to obtain durable patching

repairing work.

Keywords : Corrosion, Chloride, Patching repair, Maintenance, Half-cell potential, Resistivity
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2.14.2 5210109 (Protection Systems)
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332 ﬁ’ﬂdauwaﬁa@cﬁammu (Repair Material, RM)
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A15197 1.1 MNTZUAMTNATHNVDIAIDEN (MUY pA/cm’)

Time (Days)
No. Mix A:C Ratio
0 8 11 15 29 32 57 60 70 85 88
7:21 Cur -0.01 -0.01 -0.02 -0.01 -0.03 0.01 0.00 -0.01 0.00 -0.02 0.05
1 Cl/cM 14:14 Cur 0.01 0.01 0.01 0.00 -0.06 0.01 0.01 0.00 0.01 0.00 0.01
21:7 Cur 0.00 0.00 0.00 0.00 -0.01 0.00 0.00 0.00 0.00 0.00 0.00
7:21 Cur -0.74 -0.01 -0.01 -0.01 0.00 -0.03 -0.04 -0.11 -0.05 -0.10 0.04
2 Cl/PMM 14:14 Cur | -0.02 0.00 -0.01 -0.01 0.00 -0.18 -0.21 -0.10 -0.22 -0.14 -0.16
21:7 Cur -0.01 -0.01 0.00 -0.01 0.01 -0.01 -0.01 -0.01 0.01 -0.01 -0.01
7:21 Cur 0.03 -0.04 -0.02 -0.04 0.00 0.11 -0.03 -0.05 -0.03 -0.05 -0.01
3 Cl/PRM 14:14 Cur | -0.01 0.00 -0.05 -0.04 -0.04 0.00 -0.02 -0.04 -0.02 -0.02 -0.01
21:7 Cur -0.06 -0.01 -0.01 -0.01 -0.01 0.03 -0.01 -0.01 -0.01 0.00 0.01
7:21 Cur 5.86 4.26 4.51 4.63 2.96 3.19 2.43 2.48 2.56 2.67 2.74
4 CI-2CL/CM 14:14 Cur 2.06 1.29 1.19 1.32 1.40 1.30 1.52 1.49 1.54 1.54 1.55
21:7 Cur 0.82 0.59 0.79 0.80 0.63 0.51 0.52 0.55 0.54 0.49 0.53
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A15197 1.1 MNTTUAMTNATHUVDIAIDE1 (MUY pA/em’) (AD)

Time (Days)
No. Mix A:C Ratio

0 8 11 15 29 32 57 60 70 85 88

7:21 Cur 3.33 0.48 0.82 0.67 0.68 0.63 0.45 0.51 0.35 0.68 0.55

5 C1-2CL / PMM 14:14 Cur 1.73 -0.02 0.10 0.24 0.40 0.47 0.36 0.40 0.39 0.54 0.45
21:7 Cur 0.75 0.24 0.25 0.20 0.18 0.22 0.12 0.10 0.08 0.05 0.10

7:21 Cur 3.33 0.14 0.18 -0.03 0.00 0.13 0.10 0.09 0.10 1.01 1.13

6 C1-2CL/PRM 14:14 Cur 1.13 0.51 0.63 0.55 0.44 0.52 0.36 0.41 0.51 0.58 0.52
21:7 Cur 0.24 0.20 0.21 0.23 0.20 0.25 0.15 0.15 0.18 0.29 0.29

7:21 Cur 8.86 5.68 5.52 4.90 4.95 5.34 5.33 5.99 5.56 5.88 5.85

7 Cl-4CL/CM 14:14 Cur 5.15 1.29 0.91 1.09 1.34 0.84 1.55 1.33 1.35 1.18 1.48
21:7 Cur 2.81 1.04 1.29 0.71 0.74 0.50 0.74 0.89 0.57 0.76 0.68

7:21 Cur 4.98 3.36 3.42 3.09 2.93 3.20 3.63 3.57 3.30 3.09 3.00

8 C1-4CL / PMM 14:14 Cur 2.93 1.49 1.38 1.41 1.56 1.72 1.78 1.82 1.75 1.90 1.60
21:7 Cur 2.25 0.57 0.61 0.76 0.66 0.83 0.93 0.91 0.74 0.96 0.62




001

A15197 1.1 MNTTUAMTNATHUVDIAIDE1 (MUY pA/em’) (AD)

Time (Days)
No. Mix A:C Ratio
0 8 11 15 29 32 57 60 70 85 88
7:21 Cur 3.30 2.89 2.14 2.11 2.57 2.32 2.41 2.20 2.07 2.29 1.86
9 C1-4CL /PRM 14:14 Cur 2.59 1.16 0.65 0.58 0.62 0.45 0.38 0.26 0.34 0.54 0.34
21:7 Cur 2.27 0.60 0.51 0.42 0.55 0.34 0.47 0.28 0.19 0.53 0.34
7:21 Cur 0.11 -0.13 -0.59 -0.19 -0.17 -0.10 -0.14 -0.02 0.01 -0.02 0.03
10 C1-20FA /CM 14:14 Cur | -0.02 -0.10 -0.17 -0.12 -0.04 -0.03 -0.06 -0.02 -0.02 -0.06 -0.02
21:7 Cur -0.04 0.00 0.01 0.00 0.00 0.00 0.00 0.01 0.00 0.00 0.00
7:21 Cur -0.17 -0.09 -0.09 -0.14 -0.11 -0.07 -0.06 -0.07 0.13 -0.09 -0.03
11 C1-20FA / PMM 14:14 Cur | -0.06 -0.02 -0.02 -0.02 -0.03 -0.03 -0.02 -0.02 -0.02 -0.02 -0.02
21:7 Cur -0.14 0.01 0.01 0.03 0.03 0.01 0.01 0.01 -0.02 0.00 0.01
7:21 Cur 0.04 0.01 -0.01 0.02 -0.01 -0.01 -0.02 -0.01 0.44 0.02 0.02
12 CI1-20FA / PRM 14:14 Cur | -0.04 0.01 0.00 0.00 0.01 0.00 -0.01 0.02 0.01 0.00 0.00
21:7 Cur 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
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A15197 1.1 MNTZUAMTNATHNVBIAIDEN (MUY pA/em’) (AD)

Time (Days)
No. Mix A:C Ratio
0 8 11 15 29 32 57 60 70 85 88
7:21 Cur 0.13 -0.09 -0.26 -0.09 -0.14 0.04 0.04 0.02 0.08 0.05 0.10
16 C1-20FA-1.0CL / CM 14:14 Cur 0.30 0.38 0.02 0.34 0.27 0.31 0.01 0.24 0.24 0.25 0.20
21:7 Cur 0.08 0.18 0.10 0.15 0.11 0.13 0.06 0.09 0.09 0.11 0.11
7:21 Cur 0.66 0.66 0.32 0.42 0.03 0.12 -0.03 -0.02 0.17 0.20 0.28
17 | C1-20FA-1.0CL/PMM | 14:14 Cur 0.08 0.11 -0.02 0.05 -0.03 0.05 0.01 0.07 0.02 0.04 0.05
21:7 Cur 0.07 0.12 0.15 0.20 0.17 0.18 0.13 0.15 0.14 0.14 0.13
7:21 Cur 0.41 0.04 -0.02 0.01 0.09 0.16 0.02 0.09 0.06 0.05 0.07
18 | C1-20FA-1.0CL/PRM | 14:14 Cur 0.08 0.04 0.05 0.03 -0.01 0.04 0.02 0.03 0.04 0.04 0.04
21:7 Cur 0.04 0.04 0.02 0.01 0.04 0.04 0.02 0.03 0.02 0.02 0.02




01

A15197 1.1 MNTZUAMTNATHNVBIAIDEN (MUY pA/em’) (AD)

Time (Days)
No. Mix A:C Ratio
0 8 11 15 29 32 57 60 70 85 88
7:21 Cur 291 1.36 1.12 1.68 1.85 2.03 222 2.38 2.48 2.76 2.72
19 C1-20FA-2.0CL/CM 14:14 Cur 0.55 0.76 0.53 0.84 0.92 0.93 0.93 1.03 0.91 1.06 0.97
21:7 Cur 0.60 0.51 0.51 0.54 0.43 0.48 0.38 0.40 0.41 0.44 0.42
7:21 Cur 2.98 3.44 1.87 3.06 1.74 2.19 1.21 1.69 1.53 2.04 1.86
20 | C1-20FA-2.0CL/PMM | 14:14 Cur 0.52 0.64 0.67 0.65 0.59 0.67 0.61 0.62 0.58 0.72 0.64
21:7 Cur 0.31 0.31 0.16 0.32 0.36 0.39 0.41 0.41 0.41 0.53 0.45
7:21 Cur 5.44 2.03 2.11 1.83 1.53 1.82 1.18 1.30 1.17 1.51 1.27
21 | C1-20FA-2.0CL/PRM | 14:14 Cur 0.45 0.50 0.36 0.49 0.43 0.48 0.35 0.37 0.40 0.47 0.45
21:7 Cur 0.16 0.22 0.22 0.23 0.17 0.19 0.21 0.23 0.14 0.29 0.26




€01

A15197 1.1 MNTTUAMTNATHUVDIAIDE1 (MUY pA/em’) (AD)

Time (Days)
No. Mix A:C Ratio

93 95 99 104 111 113 116

7:21 Cur 0.01 -0.01 -0.02 0.00 0.01 0.01 -0.01

1 Cl/cM 14:14 Cur 0.01 0.01 0.01 0.01 0.01 0.01 0.00
21:7 Cur 0.00 0.01 0.01 0.00 0.00 0.00 0.00

7:21 Cur -0.10 -0.04 -0.05 -0.05 -0.04 -0.04 -0.05

2 Cl/PMM 14:14 Cur -0.11 -0.19 -0.07 -0.15 -0.03 -0.07 -0.05
21:7 Cur -0.01 0.01 -0.01 -0.01 -0.01 0.00 -0.01

7:21 Cur -0.05 -0.03 0.00 -0.03 0.00 -0.02 -0.02

3 Cl/PRM 14:14 Cur -0.03 -0.01 -0.01 -0.01 0.00 -0.01 -0.01
21:7 Cur 0.00 -0.01 -0.01 -0.01 -0.01 0.00 0.00

7:21 Cur 2.72 2.94 2.81 2.75 2.19 2.07 1.98

4 Cl-2CL/CM 14:14 Cur 1.72 1.63 1.36 0.80 1.75 1.84 1.68
21:7 Cur 0.58 0.53 0.53 0.49 0.62 0.56 0.63
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A15197 1.1 MNTZUAMTNATHNVBIAIDEN (MUY pA/em’) (AD)

Time (Days)
No. Mix A:C Ratio

93 95 99 104 111 113 116

7:21 Cur 0.79 0.74 0.65 0.50 0.46 0.54 0.42

5 C1-2CL / PMM 14:14 Cur 0.51 0.55 0.54 0.53 0.44 0.55 0.50
21:7 Cur 0.10 0.08 0.09 0.09 0.13 0.13 0.12

7:21 Cur 1.10 1.11 0.92 0.85 0.55 0.22 0.20

6 C1-2CL/PRM 14:14 Cur 0.50 0.59 0.61 0.65 0.52 0.56 0.62
21:7 Cur 0.25 0.36 0.31 0.31 0.26 0.23 0.23

7:21 Cur 6.00 5.73 5.35 5.28 5.74 5.69 5.54

7 Cl-4CL/CM 14:14 Cur 1.13 0.88 1.39 1.17 1.16 1.70 1.48
21:7 Cur 0.88 0.59 0.48 0.40 0.85 0.56 0.79

7:21 Cur 2.84 2.65 2.76 2.57 2.60 2.53 2.38

8 C1-4CL /PMM 14:14 Cur 1.94 1.77 1.70 1.28 1.39 1.77 1.75
21:7 Cur 0.71 0.52 0.45 0.43 0.62 0.79 0.64




So1

A15197 1.1 MNTZUAMTNATHNVBIAIDEN (MUY pA/em’) (AD)

Time (Days)

No. Mix A:C Ratio
93 95 99 104 111 113 116
7:21 Cur 1.98 1.96 1.81 1.78 1.71 1.59 1.59
9 C1-4CL /PRM 14:14 Cur 0.31 0.21 0.19 0.17 0.29 0.30 0.16
21:7 Cur 0.38 0.38 0.41 0.41 0.42 0.40 0.41
7:21 Cur -0.04 0.01 0.00 0.02 0.03 0.02 0.07
10 C1-20FA /CM 14:14 Cur | -0.03 -0.02 -0.03 -0.02 0.01 -0.02 0.03
21:7 Cur 0.00 0.00 0.00 -0.01 0.00 0.00 0.00
7:21 Cur -0.06 -0.07 -0.06 -0.08 -0.09 -0.09 -0.09
11 C1-20FA / PMM 14:14 Cur | -0.01 -0.01 -0.01 -0.01 -0.01 -0.02 -0.02
21:7 Cur 0.00 0.01 0.01 0.00 0.00 0.00 0.00
7:21 Cur 0.03 0.01 0.07 0.01 0.02 0.01 0.04
12 CI1-20FA / PRM 14:14 Cur 0.00 0.00 0.01 0.00 0.00 0.01 0.00
21:7 Cur 0.00 0.01 0.00 0.00 0.00 -0.04 -0.01
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A15197 1.1 MNTTUAMTNATHUVDIAIDE1 (MUY pA/em’) (AD)

Time (Days)

No. Mix A:C Ratio
93 95 99 104 111 113 116
7:21 Cur 0.04 0.14 0.07 0.12 0.14 0.15 0.14
16 CI1-20FA-1.0CL /CM 14:14 Cur 0.19 0.21 0.19 0.19 0.18 0.17 0.15
21:7 Cur 0.10 0.12 0.10 0.11 0.09 0.09 0.12
7:21 Cur 0.16 0.25 0.16 0.21 0.14 0.12 0.13
17 | C1-20FA-1.0CL/PMM | 14:14 Cur 0.04 0.07 0.05 0.07 0.03 0.02 -0.02
21:7 Cur 0.12 0.10 0.11 0.09 0.10 0.12 0.09
7:21 Cur 0.05 0.07 0.22 0.11 0.08 0.11 0.16
18 | C1-20FA-1.0CL/PRM | 14:14 Cur 0.03 0.03 0.03 0.02 0.02 0.02 0.02
21:7 Cur 0.02 0.01 0.02 0.02 0.01 0.02 0.03
7:21 Cur 2.79 2.74 2.58 2.42 247 2.45 2.40
19 CI1-20FA-2.0CL /CM 14:14 Cur 1.07 0.99 0.99 0.94 0.89 0.94 0.87
21:7 Cur 0.45 0.27 0.41 0.40 0.32 0.47 0.14




LOT

A15197 1.1 MNTZUAMTNATHNVBIAIDEN (MUY pA/em’) (AD)

Time (Days)
No. Mix A:C Ratio
93 95 99 104 111 113 116
7:21 Cur 1.94 1.93 2.18 1.73 1.87 2.21 2.03
20 | C1-20FA-2.0CL/PMM | 14:14 Cur 0.64 0.60 0.04 0.52 0.52 0.58 0.54
21:7 Cur 0.48 0.43 0.02 0.41 0.48 0.47 0.46
7:21 Cur 1.38 1.29 0.63 1.15 1.16 1.15 1.09
21 | CI-20FA-2.0CL/PRM | 14:14 Cur 0.49 0.48 0.45 0.43 0.40 0.40 0.39
21:7 Cur 0.30 0.25 0.27 0.23 0.25 0.28 0.09




801

A15197 1.1 MNTZUAMTNATHNVBIAIDEN (MUY pA/em’) (AD)

Time (Days)

No. Mix A:C Ratio
0 3 7 13 28 31 36 38 42 47 54
7:21 Cur 3.22 4.61 4.24 5.11 5.75 491 5.06 5.13 5.20 5.59 4.81
22 CI1-20FA-3.0CL /CM 14:14 Cur 1.01 1.61 1.28 1.61 1.84 2.03 1.88 1.78 1.68 1.72 1.37
21:7 Cur 0.39 0.13 0.52 0.30 0.92 0.41 0.88 0.85 0.81 0.22 1.00
7:21 Cur 1.76 1.72 1.88 3.33 3.90 3.66 3.73 3.52 3.31 3.44 3.19
23 | C1-20FA-3.0CL/PMM | 14:14 Cur 1.40 1.36 1.09 1.33 1.37 1.26 1.31 1.34 1.26 1.09 1.07
21:7 Cur 0.33 0.84 0.70 0.45 0.63 0.52 0.41 0.28 0.40 0.25 0.55
7:21 Cur 0.90 0.92 0.99 1.59 1.66 1.73 2.04 2.02 222 2.50 1.92
24 | C1-20FA-3.0CL/PRM | 14:14 Cur 1.05 1.12 0.77 0.93 0.86 0.78 0.82 0.85 0.85 0.86 0.78
21:7 Cur 0.30 0.49 0.36 0.48 0.49 0.51 0.52 0.55 0.51 0.54 0.41
7:21 Cur 6.89 6.94 7.09 6.19 7.83 7.01 7.41 7.64 7.59 7.05 7.48
25 CI1-20FA-4.0CL /CM 14:14 Cur 2.76 2.00 2.24 2.50 3.13 2.94 3.09 2.82 3.35 2.52 3.04
21:7 Cur 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00




601

A15197 1.1 MNTZUAMTNATHNVBIAIDEN (MUY pA/em’) (AD)

Time (Days)
No. Mix A:C Ratio
0 3 7 13 28 31 36 38 42 47 54
7:21 Cur 6.69 4.03 2.71 2.57 2.97 3.20 2.96 3.69 291 3.15 3.60
26 | C1-20FA-4.0CL/PMM | 14:14 Cur 1.09 1.19 1.09 1.45 1.41 1.28 1.35 1.32 1.27 1.37 1.32
21:7 Cur 1.08 0.60 0.73 0.60 0.76 0.64 0.71 0.57 0.58 0.38 0.72
7:21 Cur 2.17 3.74 2.80 4.16 4.01 3.80 4.28 4.11 3.99 4.04 3.75
27 | C1-20FA-4.0CL/PRM | 14:14 Cur 1.17 0.94 1.02 1.20 1.37 1.30 1.42 1.41 1.53 1.41 1.52
21:7 Cur 0.26 0.53 0.42 0.57 0.55 0.53 0.53 0.54 0.58 0.59 0.62




011

A15197 1.1 MNTTUAMTNATHUVDIAIDE1 (MUY pA/em’) (AD)

Time (Days)

No. Mix A:C Ratio
56 59 86 88 107 114
7:21 Cur 5.42 5.11 5.11 5.70 5.11 6.02
22 C1-20FA-3.0CL / CM 14:14 Cur 1.92 2.08 1.71 1.46 1.51 1.82
21:7 Cur 0.77 0.58 0.94 0.86 0.92 0.90
7:21 Cur 3.54 3.66 2.95 2.61 2.05 1.94
23 | C1-20FA-3.0CL/PMM | 14:14 Cur 1.05 1.03 1.04 0.91 0.85 1.12
21:7 Cur 0.48 0.42 0.67 0.63 0.53 0.57
7:21 Cur 2.24 2.21 1.80 1.41 1.22 1.74
24 | CI1-20FA-3.0CL/PRM | 14:14 Cur 0.92 0.95 0.98 0.83 0.33 0.62
21:7 Cur 0.44 0.49 0.56 0.52 0.40 0.52
7:21 Cur 7.35 7.54 7.52 6.92 6.61 7.34
25 C1-20FA-4.0CL / CM 14:14 Cur 3.14 2.65 2.98 2.74 2.44 2.58
21:7 Cur 0.00 0.00 0.00 0.00 0.00 0.00




I11

A15197 1.1 MNTZUAMTNATHNVBIAIDEN (MUY pA/em’) (AD)

Time (Days)
No. Mix A:C Ratio
56 59 86 88 107 114
7:21 Cur 3.24 2.87 3.55 2.87 2.32 2.31
26 | C1-20FA-4.0CL/PMM | 14:14 Cur 1.35 1.35 1.31 1.20 1.18 1.12
21:7 Cur 0.56 0.52 0.59 0.52 0.56 0.62
7:21 Cur 4.44 4.65 5.86 5.08 3.60 4.62
27 | CI1-20FA-4.0CL/PRM | 14:14 Cur 1.45 1.40 1.37 1.28 0.93 0.86
21:7 Cur 0.57 0.57 0.53 0.54 0.44 0.65




Cll

A15197 1.1 MNTZUAMTNATHNVBIAIDEN (MUY pA/em’) (AD)

Time (Days)
No. Mix A:C Ratio
0 5 12 14 17 44 46 65 72 94 121
7:21 Cur 0.27 0.44 0.40 0.39 0.39 0.07 0.12 0.10 0.06 0.03 0.02
13 C1-20FA-0.5CL / CM 14:14 Cur 0.24 0.25 0.21 0.20 0.20 0.09 0.08 0.05 0.00 0.02 0.01
21:7 Cur 0.07 0.14 0.06 0.09 0.07 0.06 0.05 0.05 0.04 0.02 0.03
7:21 Cur 0.17 0.19 0.21 0.24 0.07 -0.30 -0.22 0.21 -0.24 -0.16 -0.08
14 | C1-20FA-0.5CL/PMM | 14:14 Cur 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
21:7 Cur 0.04 0.04 -0.01 -0.02 -0.04 -0.02 0.01 0.00 -0.03 -0.04 -0.02
7:21 Cur 0.10 0.14 0.11 0.21 0.19 0.03 0.06 0.01 -0.02 0.02 0.03
15 | C1-20FA-0.5CL/PRM | 14:14 Cur 1.16 -0.01 -0.08 0.02 -0.03 0.03 0.03 0.03 0.01 0.01 0.01
21:7 Cur 0.07 -0.03 -0.01 0.02 0.00 0.01 0.01 0.01 0.01 0.00 0.01




A A £ < Y U 1
A15199 0.2 dnd Iihasusadueadied1e (118 mv)

Time (Days)
No. Mix A:C Ratio

0 8 11 15 29 32 57 60 70 85 88

7:21 HCP | -265.00 | -242.50 | -205.00 | -190.00 | -155.00 | -115.00 | -107.50 | -107.50 | -107.50 | -107.50 | -107.50

1 Cl/CM 14:14 HCP | -268.75 | -227.50 | -232.50 | -191.25 | -133.75 | -116.25 | -103.75 | -103.75 | -103.75 | -103.75 | -103.75

21:7HCP | -289.17 | -253.33 | -246.67 | -235.00 | -166.67 | -138.33 | -112.50 | -112.50 | -112.50 | -112.50 | -112.50

€l

7:21 HCP | -265.00 | -245.00 | -215.00 | -220.00 | -200.00 | -177.50 | -175.00 | -175.00 | -175.00 | -175.00 | -175.00

2 Cl1/PMM 14:14 HCP | -257.50 | -235.00 | -230.00 | -212.50 | -227.50 | -236.25 | -262.50 | -262.50 | -262.50 | -262.50 | -262.50

21:7HCP | -255.00 | -240.83 | -235.00 | -237.50 | -158.33 | -145.00 | -144.17 | -144.17 | -144.17 | -144.17 | -144.17

7:21 HCP | -265.00 | -292.50 | -235.00 | -255.00 | -235.00 | -210.00 | -170.00 | -170.00 | -170.00 | -170.00 | -170.00

3 Cl1/PRM 14:14 HCP | -262.50 | -276.25 | -231.25 | -248.75 | -205.00 | -215.00 | -170.00 | -170.00 | -170.00 | -170.00 | -170.00

21:7HCP | -293.33 | -252.50 | -228.33 | -204.17 | -194.17 | -207.50 | -170.00 | -170.00 | -170.00 | -170.00 | -170.00

7:21 HCP | -990.00 | -425.00 | -460.00 | -420.00 | -342.50 | -277.50 | -305.00 | -305.00 | -305.00 | -305.00 | -305.00

4 Cl1-2CL/CM 14:14 HCP | -887.50 | -455.00 | -428.75 | -438.75 | -403.75 | -357.50 | -375.00 | -375.00 | -375.00 | -375.00 | -375.00

21:7HCP | -867.50 | -403.33 | -420.83 | -427.50 | -363.33 | -316.67 | -327.50 | -327.50 | -327.50 | -327.50 | -327.50




148!

{ LY 4 { o LY ] ] 1
a13199 0.2 mdnd InihasTusadueadied MU mV) (¢9)

Time (Days)
No. Mix A:C Ratio
0 8 11 15 29 32 57 60 70 85 88
7:21 HCP | -912.50 | -380.00 | -395.00 | -387.50 | -327.50 | -302.50 | -290.00 | -290.00 | -290.00 | -290.00 | -290.00
5 C1-2CL/ PMM 14:14 HCP | -990.00 | -330.00 | -332.50 | -400.00 | -368.75 | -373.75 | -331.25 | -331.25 | -331.25 | -331.25 | -331.25
21:7HCP | -990.00 | -458.33 | -432.50 | -402.50 | -357.50 | -338.33 | -317.50 | -317.50 | -317.50 | -317.50 | -317.50
7:21 HCP | -767.50 | -360.00 | -340.00 | -335.00 | -270.00 | -270.00 | -247.50 | -247.50 | -247.50 | -247.50 | -247.50
6 C1-2CL/PRM 14:14 HCP | -678.75 | -447.50 | -452.50 | -448.75 | -388.75 | -365.00 | -335.00 | -335.00 | -335.00 | -335.00 | -335.00
21:7HCP | -508.33 | -445.83 | -453.33 | -474.17 | -451.67 | -418.33 | -400.83 | -400.83 | -400.83 | -400.83 | -400.83
7:21 HCP | -937.50 | -472.50 | -492.50 | -490.00 | -472.50 | -460.00 | -450.00 | -450.00 | -450.00 | -450.00 | -450.00
7 Cl-4CL/CM 14:14 HCP | -987.50 | -548.75 | -588.75 | -583.75 | -493.75 | -562.50 | -491.25 | -491.25 | -491.25 | -491.25 | -491.25
21:7HCP | -964.17 | -585.83 | -582.50 | -588.33 | -517.50 | -563.33 | -512.50 | -512.50 | -512.50 | -512.50 | -512.50
7:21 HCP | -962.50 | -465.00 | -515.00 | -510.00 | -455.00 | -472.50 | -452.50 | -452.50 | -452.50 | -452.50 | -452.50
8 C1-4CL / PMM 14:14 HCP | -797.50 | -538.75 | -560.00 | -538.75 | -510.00 | -487.50 | -502.50 | -502.50 | -502.50 | -502.50 | -502.50
21:7HCP | -985.00 | -500.00 | -520.83 | -519.17 | -414.17 | -468.33 | -491.67 | -491.67 | -491.67 | -491.67 | -491.67




SIT

{ LY 4 { o LY ] ] 1
a13199 0.2 mdnd InihasTusadueadied MU mV) (¢9)

Time (Days)
No. Mix A:C Ratio
0 8 11 15 29 32 57 60 70 85 88
7:21 HCP | -772.50 | -552.50 | -557.50 | -567.50 | -485.00 | -507.50 | -465.00 | -465.00 | -465.00 | -465.00 | -465.00
9 C1-4CL /PRM 14:14 HCP | -972.50 | -525.00 | -531.25 | -578.75 | -485.00 | -543.75 | -491.25 | -491.25 | -491.25 | -491.25 | -491.25
21:7HCP | -956.67 | -549.17 | -580.83 | -550.83 | -436.67 | -478.33 | -448.33 | -448.33 | -448.33 | -448.33 | -448.33
7:21 HCP | -282.50 | -297.50 | -292.50 | -277.50 | -265.00 | -212.50 | -177.50 | -177.50 | -177.50 | -177.50 | -177.50
10 CI1-20FA/CM 14:14 HCP | -238.75 | -298.75 | -298.75 | -277.50 | -231.25 | -188.75 | -196.25 | -196.25 | -196.25 | -196.25 | -196.25
21:7HCP | -283.33 | -261.67 | -245.00 | -233.33 | -250.00 | -198.33 | -170.00 | -170.00 | -170.00 | -170.00 | -170.00
7:21 HCP | -235.00 | -260.00 | -270.00 | -277.50 | -215.00 | -192.50 | -167.50 | -167.50 | -167.50 | -167.50 | -167.50
11 C1-20FA / PMM 14:14 HCP | -258.75 | -256.25 | -256.25 | -278.75 | -231.25 | -207.50 | -183.75 | -183.75 | -183.75 | -183.75 | -183.75
21:7HCP | -285.83 | -270.83 | -250.00 | -251.67 | -212.50 | -185.00 | -147.50 | -147.50 | -147.50 | -147.50 | -147.50
7:21 HCP | -295.00 | -292.50 | -282.50 | -292.50 | -250.00 | -207.50 | -152.50 | -152.50 | -152.50 | -152.50 | -152.50
12 C1-20FA / PRM 14:14 HCP | -233.75 | -263.75 | -271.25 | -273.75 | -256.25 | -211.25 | -171.25 | -171.25 | -171.25 | -171.25 | -171.25
21:7HCP | -231.67 | -256.67 | -241.67 | -253.33 | -251.67 | -201.67 | -175.00 | -175.00 | -175.00 | -175.00 | -175.00




911

{ LY 4 { o LY ] ] 1
a13199 0.2 mdnd InihasTusadueadied MU mV) (¢9)

Time (Days)
No. Mix A:C Ratio
0 8 11 15 29 32 57 60 70 85 88
7:21 HCP | -347.50 | -390.00 | -385.00 | -405.00 | -395.00 | -337.50 | -325.00 | -325.00 | -325.00 | -325.00 | -325.00
16 C1-20FA-1.0CL/CM | 14:14 HCP | -427.50 | -441.25 | -420.00 | -433.75 | -406.25 | -383.75 | -346.25 | -346.25 | -346.25 | -346.25 | -346.25
21:7HCP | -443.33 | -429.17 | -432.50 | -430.83 | -413.33 | -390.00 | -347.50 | -347.50 | -347.50 | -347.50 | -347.50
7:21 HCP | -425.00 | -382.50 | -382.50 | -387.50 | -375.00 | -337.50 | -302.50 | -302.50 | -302.50 | -302.50 | -302.50
17 | C1-20FA-1.0CL/PMM | 14:14 HCP | -416.25 | -408.75 | -408.75 | -390.00 | -383.75 | -356.25 | -340.00 | -340.00 | -340.00 | -340.00 | -340.00
21:7HCP | -466.67 | -448.33 | -444.17 | -435.83 | -421.67 | -388.33 | -360.83 | -360.83 | -360.83 | -360.83 | -360.83
7:21 HCP | -402.50 | -337.50 | -335.00 | -362.50 | -352.50 | -350.00 | -247.50 | -247.50 | -247.50 | -247.50 | -247.50
18 | C1-20FA-1.0CL/PRM | 14:14 HCP | -387.50 | -385.00 | -388.75 | -390.00 | -357.50 | -353.75 | -305.00 | -305.00 | -305.00 | -305.00 | -305.00
21:7HCP | -393.33 | -392.50 | -403.33 | -389.17 | -373.33 | -370.83 | -312.50 | -312.50 | -312.50 | -312.50 | -312.50
7:21 HCP | -682.50 | -385.00 | -417.50 | -412.50 | -405.00 | -385.00 | -365.00 | -365.00 | -365.00 | -365.00 | -365.00
19 C1-20FA-2.0CL/CM | 14:14 HCP | -517.50 | -486.25 | -488.75 | -482.50 | -470.00 | -457.50 | -421.25 | -421.25 | -421.25 | -421.25 | -421.25
21:7HCP | -537.50 | -485.83 | -489.17 | -497.50 | -477.50 | -470.00 | -460.83 | -460.83 | -460.83 | -460.83 | -460.83




L11

{ LY 4 { o LY ] ] 1
a13199 0.2 mdnd InihasTusadueadied MU mV) (¢9)

Time (Days)
No. Mix A:C Ratio
0 8 11 15 29 32 57 60 70 85 88
7:21 HCP | -565.00 | -482.50 | -475.00 | -470.00 | -447.50 | -445.00 | -427.50 | -427.50 | -427.50 | -427.50 | -427.50
20 | C1-20FA-2.0CL/PMM | 14:14 HCP | -505.00 | -491.25 | -500.00 | -490.00 | -461.25 | -463.75 | -433.75 | -433.75 | -433.75 | -433.75 | -433.75
21:7HCP | -499.17 | -503.33 | -517.50 | -502.50 | -478.33 | -474.17 | -467.50 | -467.50 | -467.50 | -467.50 | -467.50
7:21 HCP | -755.00 | -502.50 | -492.50 | -485.00 | -460.00 | -462.50 | -395.00 | -395.00 | -395.00 | -395.00 | -395.00
21 | C1-20FA-2.0CL/PRM | 14:14 HCP | -505.00 | -471.25 | -506.25 | -473.75 | -458.75 | -452.50 | -418.75 | -418.75 | -418.75 | -418.75 | -418.75
21:7HCP | -518.33 | -505.00 | -511.67 | -510.83 | -495.83 | -480.83 | -479.17 | -479.17 | -479.17 | -479.17 | -479.17




811

{ LY 4 { o LY ] ] 1
a13199 0.2 mdnd InihasTusadueadied MU mV) (¢9)

Time (Days)
No. Mix A:C Ratio
93 95 99 104 111 113 116
7:21 HCP | -107.50 | -107.50 | -107.50 | -107.50 | -107.50 | -107.50 | -107.50
1 Cl/CM 14:14 HCP | -103.75 | -103.75 | -103.75 | -103.75 | -103.75 | -83.75 | -83.75
21:7HCP | -112.50 | -112.50 | -112.50 | -112.50 | -112.50 | -97.50 | -97.50
7:21 HCP | -175.00 | -175.00 | -175.00 | -175.00 | -175.00 | -182.50 | -182.50
2 Cl/PMM 14:14 HCP | -262.50 | -262.50 | -262.50 | -262.50 | -262.50 | -231.25 | -231.25
21:7HCP | -144.17 | -144.17 | -144.17 | -144.17 | -144.17 | -115.83 | -115.83
7:21 HCP | -170.00 | -170.00 | -170.00 | -170.00 | -170.00 | -155.00 | -155.00
3 Cl/PRM 14:14 HCP | -170.00 | -170.00 | -170.00 | -170.00 | -170.00 | -147.50 | -147.50
21:7HCP | -170.00 | -170.00 | -170.00 | -170.00 | -170.00 | -120.83 | -120.83
7:21 HCP | -305.00 | -305.00 | -305.00 | -305.00 | -305.00 | -330.00 | -330.00
4 CI-2CL/CM 14:14 HCP | -375.00 | -375.00 | -375.00 | -375.00 | -375.00 | -387.50 | -387.50
21:7HCP | -327.50 | -327.50 | -327.50 | -327.50 | -327.50 | -379.17 | -379.17




611

{ LY 4 { o LY ] ] 1
a13199 0.2 mdnd InihasTusadueadied MU mV) (¢9)

Time (Days)
No. Mix A:C Ratio
93 95 99 104 111 113 116
7:21 HCP | -290.00 | -290.00 | -290.00 | -290.00 | -290.00 | -285.00 | -285.00
5 C1-2CL / PMM 14:14 HCP | -331.25 | -331.25 | -331.25 | -331.25 | -331.25 | -392.50 | -392.50
21:7HCP | -317.50 | -317.50 | -317.50 | -317.50 | -317.50 | -330.00 | -330.00
7:21 HCP | -247.50 | -247.50 | -247.50 | -247.50 | -247.50 | -225.00 | -225.00
6 CI1-2CL/PRM 14:14 HCP | -335.00 | -335.00 | -335.00 | -335.00 | -335.00 | -361.25 | -361.25
21:7HCP | -400.83 | -400.83 | -400.83 | -400.83 | -400.83 | -359.17 | -359.17
7:21 HCP | -450.00 | -450.00 | -450.00 | -450.00 | -450.00 | -480.00 | -480.00
7 Cl-4CL/CM 14:14 HCP | -491.25 | -491.25 | -491.25 | -491.25 | -491.25 | -507.50 | -507.50
21:7HCP | -512.50 | -512.50 | -512.50 | -512.50 | -512.50 | -526.67 | -526.67
7:21 HCP | -452.50 | -452.50 | -452.50 | -452.50 | -452.50 | -535.00 | -535.00
8 C1-4CL / PMM 14:14 HCP | -502.50 | -502.50 | -502.50 | -502.50 | -502.50 | -526.25 | -526.25
21:7HCP | -491.67 | -491.67 | -491.67 | -491.67 | -491.67 | -507.50 | -507.50




0¢l

{ LY 4 { o LY ] ] 1
a13199 0.2 mdnd InihasTusadueadied MU mV) (¢9)

Time (Days)
No. Mix A:C Ratio
93 95 99 104 111 113 116
7:21 HCP | -465.00 | -465.00 | -465.00 | -465.00 | -465.00 | -545.00 | -545.00
9 C1-4CL/PRM 14:14 HCP | -491.25 | -491.25 | -491.25 | -491.25 | -491.25 | -527.50 | -527.50
21:7HCP | -448.33 | -448.33 | -448.33 | -448.33 | -448.33 | -473.33 | -473.33
7:21 HCP | -177.50 | -177.50 | -177.50 | -177.50 | -177.50 | -155.00 | -155.00
10 CI-20FA/CM 14:14 HCP | -196.25 | -196.25 | -196.25 | -196.25 | -196.25 | -143.75 | -143.75
21:7HCP | -170.00 | -170.00 | -170.00 | -170.00 | -170.00 | -110.00 | -110.00
7:21 HCP | -167.50 | -167.50 | -167.50 | -167.50 | -167.50 | -175.00 | -175.00
11 C1-20FA / PMM 14:14 HCP | -183.75 | -183.75 | -183.75 | -183.75 | -183.75 | -162.50 | -162.50
21:7HCP | -147.50 | -147.50 | -147.50 | -147.50 | -147.50 | -145.83 | -145.83
7:21 HCP | -152.50 | -152.50 | -152.50 | -152.50 | -152.50 | -135.00 | -135.00
12 C1-20FA / PRM 14:14 HCP | -171.25 | -171.25 | -171.25 | -171.25 | -171.25 | -132.50 | -132.50
21:7HCP | -175.00 | -175.00 | -175.00 | -175.00 | -175.00 | -183.33 | -183.33




14!

~ LY 4 =& o o [l ] 1
a13199 0.2 mdnd InihasTusadueadied VU@ mV)9aD)

Time (Days)
No. Mix A:C Ratio
93 95 99 104 111 113 116
7:21 HCP | -325.00 | -325.00 | -325.00 | -325.00 | -325.00 | -237.50 | -237.50
16 C1-20FA-1.0CL/CM | 14:14 HCP | -346.25 | -346.25 | -346.25 | -346.25 | -346.25 | -296.25 | -296.25
21:7HCP | -347.50 | -347.50 | -347.50 | -347.50 | -347.50 | -304.17 | -304.17
7:21 HCP | -302.50 | -302.50 | -302.50 | -302.50 | -302.50 | -252.50 | -252.50
17 | C1-20FA-1.0CL/PMM | 14:14 HCP | -340.00 | -340.00 | -340.00 | -340.00 | -340.00 | -262.50 | -262.50
21:7HCP | -360.83 | -360.83 | -360.83 | -360.83 | -360.83 | -295.00 | -295.00
7:21 HCP | -247.50 | -247.50 | -247.50 | -247.50 | -247.50 | -212.50 | -212.50
18 | C1-20FA-1.0CL/PRM | 14:14 HCP | -305.00 | -305.00 | -305.00 | -305.00 | -305.00 | -233.75 | -233.75
21:7HCP | -312.50 | -312.50 | -312.50 | -312.50 | -312.50 | -280.00 | -280.00
7:21 HCP | -365.00 | -365.00 | -365.00 | -365.00 | -365.00 | -350.00 | -350.00
19 CI1-20FA-2.0CL/CM | 14:14 HCP | -421.25 | -421.25 | -421.25 | -421.25 | -421.25 | -393.75 | -393.75
21:7HCP | -460.83 | -460.83 | -460.83 | -460.83 | -460.83 | -405.00 | -405.00
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{ LY 4 { o LY ] ] 1
a13199 0.2 mdnd InihasTusadueadied MU mV) (¢9)

Time (Days)
No. Mix A:C Ratio
93 95 99 104 111 113 116
7:21 HCP | -427.50 | -427.50 | -427.50 | -427.50 | -427.50 | -377.50 | -377.50
20 | CI-20FA-2.0CL/PMM | 14:14 HCP | -433.75 | -433.75 | -433.75 | -433.75 | -433.75 | -372.50 | -372.50
21:7HCP | -467.50 | -467.50 | -467.50 | -467.50 | -467.50 | -430.00 | -430.00
7:21 HCP | -395.00 | -395.00 | -395.00 | -395.00 | -395.00 | -322.50 | -322.50
21 | CI1-20FA-2.0CL/PRM | 14:14 HCP | -418.75 | -418.75 | -418.75 | -418.75 | -418.75 | -397.50 | -397.50
21:7HCP | -479.17 | -479.17 | -479.17 | -479.17 | -479.17 | -426.67 | -426.67
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{ LY 4 { o LY ] ] 1
a13199 0.2 mdnd InihasTusadueadied MU mV) (¢9)

Time (Days)
No. Mix A:C Ratio
0 3 7 13 28 31 36 38 42 47 54
7:21 HCP | -482.50 | -466.25 | -450.00 | -458.89 | -467.78 | -476.67 | -485.56 | -494.44 | -503.33 | -512.22 | -521.11
22 C1-20FA-3.0CL/CM | 14:14 HCP | -457.50 | -447.50 | -437.50 | -439.72 | -441.94 | -444.17 | -446.39 | -448.61 | -450.83 | -453.06 | -455.28
21:7HCP | -488.33 | -470.83 | -453.33 | -453.70 | -454.07 | -454.44 | -454.81 | -455.19 | -455.56 | -455.93 | -456.30
7:21 HCP | -437.50 | -447.50 | -457.50 | -452.50 | -447.50 | -442.50 | -437.50 | -432.50 | -427.50 | -422.50 | -417.50
23 | C1-20FA-3.0CL/PMM | 14:14 HCP | -490.00 | -483.75 | -477.50 | -475.00 | -472.50 | -470.00 | -467.50 | -465.00 | -462.50 | -460.00 | -457.50
21:7HCP | -495.83 | -472.92 | -450.00 | -452.04 | -454.07 | -456.11 | -458.15 | -460.19 | -462.22 | -464.26 | -466.30
7:21 HCP | -427.50 | -412.50 | -397.50 | -408.06 | -418.61 | -429.17 | -439.72 | -450.28 | -460.83 | -471.39 | -481.94
24 | C1-20FA-3.0CL/PRM | 14:14 HCP | -561.25 | -506.88 | -452.50 | -448.75 | -445.00 | -441.25 | -437.50 | -433.75 | -430.00 | -426.25 | -422.50
21:7HCP | -503.33 | -474.58 | -445.83 | -443.98 | -442.13 | -440.28 | -438.43 | -436.57 | -434.72 | -432.87 | -431.02
7:21 HCP | -577.50 | -518.75 | -460.00 | -458.89 | -457.78 | -456.67 | -455.56 | -454.44 | -453.33 | -452.22 | -451.11
25 C1-20FA-4.0CL/CM | 14:14 HCP | -762.50 | -596.25 | -430.00 | -438.61 | -447.22 | -455.83 | -464.44 | -473.06 | -481.67 | -490.28 | -498.89

21:7 HCP
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a13199 0.2 mdnd InihasTusadueadied MU mV) (¢9)

Time (Days)
No. Mix A:C Ratio
0 3 7 13 28 31 36 38 42 47 54
7:21 HCP | -635.00 | -551.25 | -467.50 | -471.39 | -475.28 | -479.17 | -483.06 | -486.94 | -490.83 | -494.72 | -498.61
26 | CI1-20FA-4.0CL/PMM | 14:14 HCP | -533.75 | -520.63 | -507.50 | -509.86 | -512.22 | -514.58 | -516.94 | -519.31 | -521.67 | -524.03 | -526.39
21:7HCP | -650.83 | -591.25 | -531.67 | -534.17 | -536.67 | -539.17 | -541.67 | -544.17 | -546.67 | -549.17 | -551.67
7:21 HCP | -522.50 | -513.75 | -505.00 | -507.78 | -510.56 | -513.33 | -516.11 | -518.89 | -521.67 | -524.44 | -527.22
27 | C1-20FA-4.0CL/PRM | 14:14 HCP | -650.00 | -587.50 | -525.00 | -525.56 | -526.11 | -526.67 | -527.22 | -527.78 | -528.33 | -528.89 | -529.44
21:7HCP | -536.67 | -541.25 | -545.83 | -540.74 | -535.65 | -530.56 | -525.46 | -520.37 | -515.28 | -510.19 | -505.09
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a13199 0.2 mdnd InihasTusadueadied MU mV) (¢9)

Time (Days)
No. Mix A:C Ratio
56 59 86 88 107 114
7:21 HCP | -530.00 | -481.25 | -432.50 | -478.75 | -525.00 | -470.00
22 C1-20FA-3.0CL/CM | 14:14 HCP | -457.50 | -411.25 | -365.00 | -418.75 | -472.50 | -342.50
21:7HCP | -456.67 | -401.67 | -346.67 | -397.50 | -448.33 | -346.67
7:21 HCP | -412.50 | -425.00 | -437.50 | -425.00 | -412.50 | -490.00
23 | C1-20FA-3.0CL/PMM | 14:14 HCP | -455.00 | -473.13 | -491.25 | -473.75 | -456.25 | -521.25
21:7HCP | -468.33 | -365.42 | -262.50 | -372.92 | -483.33 | -352.50
7:21 HCP | -492.50 | -450.00 | -407.50 | -416.25 | -425.00 | -465.00
24 | CI-20FA-3.0CL/PRM | 14:14 HCP | -418.75 | -380.00 | -341.25 | -421.25 | -501.25 | -398.75
21:7HCP | -429.17 | -398.75 | -368.33 | -414.17 | -460.00 | -432.50
7:21 HCP | -450.00 | -461.25 | -472.50 | -482.50 | -492.50 | -435.00
25 C1-20FA-4.0CL/CM | 14:14 HCP | -507.50 | -473.75 | -440.00 | -490.00 | -540.00 | -522.50

21:7 HCP
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a13199 0.2 mdnd InihasTusadueadied MU mV) (¢9)

Time (Days)
No. Mix A:C Ratio
56 59 86 88 107 114

7:21 HCP | -502.50 | -498.75 | -495.00 | -487.50 | -480.00 | -480.00
26 | CI-20FA-4.0CL/PMM | 14:14 HCP | -528.75 | -511.88 | -495.00 | -495.63 | -496.25 | -520.00

21:7HCP | -554.17 | -485.83 | -417.50 | -470.83 | -524.17 | -450.00

7:21 HCP | -530.00 | -521.25 | -512.50 | -527.50 | -542.50 | -540.00
27 | CI1-20FA-4.0CL/PRM | 14:14 HCP | -530.00 | -506.25 | -482.50 | -483.75 | -485.00 | -485.00

21:7HCP | -500.00 | -499.17 | -498.33 | -497.50 | -496.67 | -496.67
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a13199 0.2 mdnd InihasTusadueadied MU mV) (¢9)

Time (Days)
No. Mix A:C Ratio
0 5 12 14 17 44 46 65 72 94 121
7:21 HCP | -345.00 | -335.83 | -326.67 | -317.50 | -308.33 | -299.17 | -290.00 | -275.00 | -265.00 | -185.00 | -65.00
13 C1-20FA-0.5CL/CM | 14:14 HCP | -326.25 | -320.21 | -314.17 | -308.13 | -302.08 | -296.04 | -290.00 | -162.50 | -225.00 | -225.00 | -230.00
21:7HCP | -265.83 | -259.58 | -253.33 | -247.08 | -240.83 | -234.58 | -228.33 | -101.67 | -215.83 | -160.83 | -252.50
7:21 HCP | -310.00 | -305.00 | -300.00 | -295.00 | -290.00 | -285.00 | -280.00 | -260.00 | -250.00 | -240.00 | -185.00
14 | C1-20FA-0.5CL/PMM | 14:14 HCP
21:7HCP | -215.00 | -220.00 | -225.00 | -230.00 | -235.00 | -240.00 | -245.00 | -193.33 | -243.33 | -191.67 | -166.67
7:21 HCP | -345.00 | -319.17 | -293.33 | -267.50 | -241.67 | -215.83 | -190.00 | -275.00 | -155.00 | -275.00 | -190.00
15 | C1-20FA-0.5CL/PRM | 14:14 HCP | -276.25 | -265.83 | -255.42 | -245.00 | -234.58 | -224.17 | -213.75 | -210.00 | -178.75 | -217.50 | -152.50
21:7HCP | -215.83 | -213.33 | -210.83 | -208.33 | -205.83 | -203.33 | -200.83 | -185.83 | -173.33 | -161.67 | -161.67
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Compressive Strength

Compressive Strength

Electrical Resistivity

No. Mix
at 7 days (ksc) at 28 days (ksc) at 28 Days (kohm.cm)

1C C1-0CL 352 345 45
2C C1-2CL 334 375 33
3C C1-4CL 301 337 22
4C C1-20FA-0CL 247 274 61
5C C1-20FA-0.5CL 279 353 58
6C C1-20FA-1CL 284 355 57
7C C1-20FA-2CL 262 342 54
8C C1-20FA-3CL 320 367 46
9C C1-20FA-4CL 325 372 35
IM M 396 419 18
M PMM 1011 523 60
3M PRM 431 717 99
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ABSTRACT : Corrosion of reinforcing steel in RC structure due to chloride is one of major mechanisms deteriorating RC structure.
After damaged structure had been repaired, re-deterioration of structure occurs rapidly. The purpose of this research is to clarify the

effects of patching repair on durability of repaired RC structure to corrosion rate. Specimen was divided into two parts: old concrete
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and repaired material. For old concrete, difference chloride content was mixed into the concrete as well as different concrete mix
proportion (0%, 2%, 4% by weight of binder). Also difference repair materials (cement mortar, polymer modified mortar, and patch
repair mortar) were studied. Embedded reinforcing steel were divided steel in old concrete and repair material portion. The length of
embedded steel were varied to study the effect of ratio of the area between anode and cathode (3 :17 , 10:10 , 17:3). Corrosion current
and half-cell potential were measured. Results, increment of chloride ion content and anodic area to cathodic area has effect to
corrosion current on reinforcement. Repair materials that are more permeability has decrease on corrosion. Selection of materials for

repair appropriate reduce corrosion current of reinforcing steel and reduce costs of mai 1ce. Finally, guideline to evaluate service

life of repaired structure was purpose in order to durable structure.

KEYWORDS : Patch repair, Corrosion, Chloride, Macro-cell, Half-cell potential
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ABSTRACT : Corrosion of reinforcing steel in RC structure due to chloride is one of major mechanisms deteriorating RC structure.
After damaged structure had been repaired, re-deterioration of structure occurs rapidly. The purpose of this research is to clarify the
effects of patching repair on durability of repaired RC structure to corrosion rate. Specimen was divided into two parts: old concrete
and repaired material. For old concrete, difference chloride content was mixed into the concrete as well as different concrete mix
proportion (0%, 2%, 4% by weight of binder). Also difference repair materials (cement mortar, polymer modified mortar, and patch
repair mortar) were studied. Embedded reinforcing steel were divided steel in old concrete and repair material portion. The length of
embedded steel were varied to study the effect of ratio of the area between anode and cathode (3 :17, 10:10 , 17:3). Corrosion current
and half-cell potential were measured. Results, increment of chloride ion content and anodic area to cathodic area has effect to
corrosion current on reinforcement. Repair materials that are more permeability has decrease on corrosion. Selection of materials for
repair appropriate reduce corrosion current of reinforcing steel and reduce costs of maintenance. Finally, guideline to evaluate service

life of repaired structure was purpose in order to durable structure.

KEYWORDS : Patch repair, Corrosion, Chloride, Macro-cell, Half-cell potential
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ABSTRACT : In Thailand, partial patching repair of damaged RC structures is widely applied especially for marine
structures and aged structures. One of the major problems of patching repair is re-deterioration of area near the repaired
section. The main objective in this study is to investigate the durability of patching repair by varying concrete %nix
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electrical resistance can reduce corrosion current. Large area of repair also accelerated the corrosion of steel in old

¢concrete. The results from this study can be used for repair material selection in order to improve durability of repairing.

KEYWORDS : Patch repair, Corrosion, Chloride, Macro-cell, Half-cell potential, Maintenance, Service life
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