RDR 2025-007

Bond Durability of GFRP Bars in Alkaline Environment

Bond slip data for control pull out specimens

The control pull-out specimens were tested after 28 days of curing whose bond-slip data is
presented in Table .

Table 1 Bond-slip data of control specimens

8-2 8-3 10-1 10-2 10-3 12-1 12-2 12-3
= 7| 2| 2| 2| 2| 2| 2| 2| | 2| | 2| F| 2| 7
g = g = = = g = = = = = = = g &
E|l 2| E| 2| E| 2| E| 2| E| 2| E| 2| E| 2| E| 2
» = » 3 ©n (= ©v [ ©n = ©n 3 ©v 3 ©n =

0.1 |28 0.1 |5.6 0.1 |05 0.1 |20 0.1 |34 0.1 |37 0.1 |29 0.1 |14

02 |45 02 |72 02 |21 02 |32 02 |49 02 |74 0.1 |29 02 |25

03 |47 04 (74 03 |44 03 |43 03 |61 02 |75 0.1 |3.0 03 |34

04 |48 05 (79 04 |57 03 |43 04 |75 03 | 8.6 0.1 |3.0 04 |46

0.5 |49 0.6 |82 05 (64 04 |57 0.5 |86 04 |9.0 02 | 6.6 05 |52

0.6 |5.0 0.7 |85 0.6 |72 05 |68 0.6 |97 0.5 9.7 02 |67 0.6 | 6.1

0.7 |52 0.8 |87 0.7 |80 06 |74 0.7 {105 | 0.6 | 104 |02 |68 0.7 |71

0.8 |5.6 09 |9.1 0.8 |87 0.7 |83 0.8 | 11.1 {06 |105 (03 |10.0 |08 |75

09 |59 1.0 |93 09 |93 0.8 |89 09 | 120 |07 |11.2 |04 |138 |09 |84

1.0 |63 1.1 |95 1.0 | 10.1 |09 |9.6 1.0 | 127 {08 |120 (05 | 144 |10 |92

1.1 |6.6 1.2 |98 1.1 |10.7 {10 |100 (1.1 |132 |08 |12.0 |06 |16.0 |1.1 |98

12 |68 13 {100 |12 (113 |1.1 |11.0 |12 |13.7 {09 |125 (0.7 |16.6 |12 | 102

1.3 170 14 {102 |13 |[119 (12 |124 |13 | 141 |1.0 | 129 1.2 | 103
14 |72 15 (104 |14 |124 |13 | 137 |14 | 144
1.5 |75 1.6 [10.8 | 1.5 | 12.8 1.6 | 14.8

1.6 | 7.7 1.7 | 11.1 | 1.6 | 13.2

1.7 | 8.1 1.8 (113 | 1.7 | 135

1.8 | &3 1.9 (114 | 1.8 | 13.8

1.9 | 86 20 (115 | 1.9 | 14.0

2.0 |87 2.1 | 11.7 | 2.0 | 14.1

22 190 22 (119 |21 | 142

23 |95 23 | 121 |22 | 143

24 196 24 | 122 |23 | 143

25 199 25 | 123 |24 | 143

26 | 103 |26 |124 |25 | 144

27 1105 |27 | 124 | 2.6 | 144

2.8 1107 | 3.1 |12.6

29 1109 |32 |128

3.0 |11.1 |33 | 129
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3.1 | 11.3 |34 | 13.1

32 | 114 |35 | 13.1

33 | 11.7 | 3.6 | 13.3

34 | 11.8 | 3.7 | 135

35 | 12.0 | 3.8 | 13.5

36 | 122 |39 |137

3.7 | 123 |40 | 138

3.8 | 124 |41 | 14.0

39 | 125 |42 | 141

4.1 12,6 |43 | 142

42 12,6 |44 | 143

43 | 127 |45 | 144

44 | 129 |46 | 145

6.4 | 13.0 |47 | 147

4.8 | 14.7
49 | 14.8
50 | 151
5.1 | 151
52 | 152
54 | 153
55 | 155
56 | 156
59 | 157
6.0 | 15.7
6.1 | 159
62 | 163
63 | 164
9.0 |16.5
9.1 |16.6
9.2 |16.7
93 173

Here, s — Slip, T — Bond stress, 8-1 indicates specimen ID, 8 stands for bar diameter and 1 is
for specimen number
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Bond slip data for pull out specimens subjected to alkaline exposure for 90 days

The pull-out specimens were tested after 90 days of alkaline exposure whose bond-slip data is
presented in
Table .

Table 2 Bond-slip data of specimens exposed to alkaline solution for 90 days

8-1 8-2 8-3 10-1 10-2 10-3 12-1 12-2 12-3

Al B A T A B Al B A B A B A B A | A =
EVE|E 2B E|E 2 E 2 E 2 E[EEEEE
“ 2] w 2 « (2] ) [ ) (2] « (2] ) [ « = “ =
00 (00 (0000 |00]00O |00 |00 00|00 |0000 [00]00 |007]0.0 |0.0]0.0
0003 (0005 |00]00 |0OO |04 00|01 |00(03 [00]02 |00]03 |00]04
0004 (01]07 |01]00 |00 |06 00|04 |00]06 |00 |04 (00|04 |00]0S5
0106 (0109 (0103 (0107 (00|06 |00)|1.1 |00]|04 |00]|06 |00]0.7
01107 j01413 401403 (0109 (00|08 |00 |14 |00]|06 |00]08 |00]10
01|08 (01415 (0204 (0111 00|09 |01 |17 {00]07 00|11 (00|13
0109 (02|16 (0205 (0112 |00 |12 |01 |20 |00]08 |00]|12 |00]16
02|11 (024(19 (0206 (0114 (00|15 |01 |25 |01 |10 |00 |14 |O.1 |17
02|11 j02)21 (02|08 (01 |18 |00 |16 |01 |27 |01 |12 [00]1l6 |01 |21
0212 (03|24 |03]08 |01 (20 (0021 |01 (29 (01|13 |00]17 |01 |23
0213 (0329 (03|10 |01 (23 (00|23 |01 |33 (01 |15 |01 |18 |01 |25
03 (15 (0434 |04 |11 |02 |25 00|25 |01 (35 (01 )16 |01 |20 |0.1]30
0316 (04|36 |04 |13 |02 |29 (00|29 |02 |38 (01|18 |01 |22 |0.1|3.1
03 (18 (0442 (05|15 |02 (31 (00|30 |02(43 |01 |19 |01 |22 |01 |33
03 (19 [05]45 |05]16 |02 |34 (00|35 |02 (47 (01 )21 |01 |23 |0.1]|37
04 (21 (0549 |05|17 |02 |38 00|39 |02 |50 (01 )23 |01 |25 |0.1]|37
04123 |06 |53 (06|19 (02|40 |00 |41 |02]52 |01 |25 (01 28 |02 |41
04124 (07|61 (07 (22 (0243 |01 |44 |03 |57 |01 |27 |01 |29 |02 |42
04125 (0763 (07 (22 (0243 |01 |47 |03 |58 |02]29 |01 |29 |02 |46
04127 (07|65 (0724 (03 |46 |01 |48 |03 |63 |02]30 |01 |30 [02]50
05129 |07 |66 [08 |26 [03 |46 |01 |48 |03 |66 |02 |31 |01 |32 |02 |52
051(31 (07|67 (08|27 (03|48 |01 |50 |04 |71 |02]33 |01 |33 |02 |54
06 {33 (08|70 |08 (29 |03 |51 (01|53 |04 (76 (02|35 |01 |34 |02]|538
06 {33 (0873 |09 |30 |03 |52 |01 |56 |04 (80 [02]38 |01 |36 |02]6.0
06 {35 (09|77 |09 |33 |03 |55 |01 |57 |[05(83 [02]39 |01 |37 |02]6.6
07 (38 (09|81 |09 |35 |03 |57 [01]60 |05(86 (0241 |01 |39 |03 ]|6.8
0.7 {39 |09 |81 10 ({37 |03 |58 |01 |63 |06 |89 [02]43 |02 |40 |03 |69
07 (42 (10|86 |1.1 |40 |03 58 (01|65 |06 |95 |03 |44 |02 |42 |03 |71
08144 10|92 |11 (42 (03 |61 |01 |66 |06 |96 |03 |46 |02 |43 |03 |72
08146 |10 (93 |11 (44 (04 61 |02 |68 |07]|99 |03 |47 [02|46 |03 |74
09149 |11 (94 |12 |46 (04 |63 |02 |69 |07 |102]|03 |50 |02 |48 |03 |77
09|50 |11 (98 (13|49 |04 |65 |02 |71 |08 ]103]03 |50 (0250 [03 |81
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09 (53 (12 )100|13 |51 (04|67 (02|71 |08 10803 |52 |02 |53 |03 |83

1.0 |55 |12 103 |14 |55 |04 |67 |02 |73 |08 |109|03 |53 (02|53 |04 |85

1.0 |57 |12 106 |14 |56 |04 69 (02|74 |09 |11.1]|03 |54 |02 |53 |04 |88

1.0 (59 |13 10915 |59 |04 |72 (02|76 |09 11303 55 |03 |55 |04 9.0

1.1 |60 |13 11115 |61 |04 |74 (02|77 |10 |11.8]04 (57 |03 |57 |04 |94

1.1 |61 |14 11516 |62 |04 |74 |02 |78 |1.0]119]04 59 |03 |61 |04 |97

1.1 162 |14 118|116 |65 |05 |77 (02|80 |11 |122|04 (6.1 |03 |63 |05 |10.0
1.1 |64 |15 |121|16 |66 |05 |78 (02|81 |11 |124|04 (62 |03 |65 |05 |10.2
12 166 |15 1251767 |05 |80 (02|84 |11 |126]04 |63 |03 |67 |05 ]|105
12 167 |16 1281771 |05 |81 (03|88 |12 |128|04 (64 |04 |69 |05 |10.7
12169 1.7 13118 |73 |05 (82 (03|88 |12 ]130|04 |65 |04 |69 |06 |11.1
13170 1.7 1311874 |05 |83 (03|91 |13 ]132|04 (67 |04 |68 |06 |11.4
13171 17 13318 |76 |05 |83 (04|91 |13 |135|04 68 |04 |69 |06 |11.6
13174 |17 13519 |78 |05 |86 (0493 |13 [136]05 |69 |04 |72 |06 |11.8
1478 |18 | 13720 |80 |05 |87 (04|94 |14 |138|05 |70 (04|73 |07 |12.1
14179 |18 13920 (84 |05 (88 |04 |98 |14 |139|05 |72 |04 |75 |07 124
15180 |19 14121 (87 |05 (89 |04 |98 |14 |140|05 |73 |04 |77 |07 |12.6
15182 |19 14422 (90 |06 (93 |05 |99 |14 |141|05 |75 |04 |79 |07 129
1.5 184 |20 (14622 (92 |06 (95 |05|99 |15 |144,05 |76 [04 |80 [08 |132
1.6 |87 |20 14823 (96 |06 |95 |05 |100|15|146|05 |78 |05 |82 |08 133
16 {90 |21 (15024 (98 |06 (97 |05 |102|15|146|05 |78 |05 |84 (08 |135
1.7 194 |21 1512410106 |98 |05 |103 |16 |148|06 79 |05 |84 |08 |13.6
1.8 197 |22 15425 |103|06 | 10006 | 104 |16 | 148 |06 |81 |05 |88 |08 |13.8
1.8 | 10.1 |22 | 157 |25 |106|06 | 10206 | 10.7 |16 | 148 |06 (83 |05 |89 |09 |14.2
19 1103 (23 |16.1 |26 |11.0]|06 | 10506 | 108 |16 | 148 |06 |84 |05 |91 |09 |145
19 {10723 |16.1 |27 |11.2]|06 | 106 | 0.7 | 11.0| 1.6 | 150|06 (85 |0.6 |93 |09 | 14.6
20 |11.0|24 | 163 |27 |113]0.7 |11.0}0.7 | 11.1 | 1.7 | 15106 |86 |0.6 |94 | 1.0 |149
20 (112124 | 16528 | 114 (07 |11.0(07 | 112 |17 | 154|106 |89 | 0.6 |9.6 | 1.0 | 15.0
20 (11425 (16728 | 11.7]0.7 | 11307 | 113 |18 |154|0.6 |89 | 0.6 |9.8 | 1.0 | 15.1
21 (117125 (16928 | 121107 | 11407 (113 |18 | 155]0.6 | 9.0 | 0.6 | 10.0| 1.0 | 153
21 | 11826 | 16929 122107 | 11508 |11.7 | 1.8 | 157]0.7 | 9.1 | 0.6 | 10.1 | 1.1 | 153
22 12126 | 17129 122107 |11.7 08 [11.7 |19 | 159]0.7 |93 |0.7 | 103 | 1.1 | 155
22 12312717430 (12407 | 12008 | 11.7 |19 |159|0.7 |94 | 0.7 | 104 | 1.1 | 15.7
23 12627 |176 3.0 | 126 0.7 | 12008 | 11.7 | 1.9 | 16.1 | 0.7 | 94 | 0.7 | 10.6 | 1.1 | 159
23 128 |27 1777 (3.0 |12.7]08 {12009 | 11.7 |19 |16.1 |07 |95 |0.7 |10.8 ] 1.2 | 16.0
24 113228 | 179 (3.1 |13.0]08 | 12309 | 11.7 2.0 | 163 |07 9.6 |0.7 | 10.8 | 1.2 | 16.1
24 |135(29 | 181 (3.1 |13.0]08 [ 12409 | 11.7 2.0 | 164 |07 |9.7 |08 | 109 |12 |16.2
25137129 (183 (32 (13108 |127]1.0 | 11921 |16.6|08 [9.8 |08 | 11.0| 1.2 | 163
25 (139|129 (184 (32 (13308 [129]1.0 | 122 |21 |16.6|08 [99 |08 | 11.2 |13 | 163
2.6 | 14.1 32 | 13408 | 13110 | 123 |21 |16.8 0.8 | 10.1 | 0.8 | 11.5| 1.3 | 16.6
2.6 | 142 33 | 13508 | 13210 | 123 |21 (16908 |102]0.8 | 11.7 | 1.3 | 16.7
2.7 | 144 33 | 13809 | 135 (1.1 12522 (17.0 0.8 | 103 |09 | 119 | 1.3 | 16.7
2.8 | 14.7 34 | 13909 | 137 (1.1 12722 |17.1 08 | 10509 | 12.0| 1.3 | 16.8
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2.9 | 15.0 34 {14509 | 138 | 1.1 | 128 |22 (17108 |10.6 |09 | 122 | 1.4 | 16.8
29 | 152 35114609 | 140 |12 | 13.1 |22 (17109 |10.7]09 | 122 | 1.4 | 16.8
3.0 | 155 36 (149109 | 144 |12 | 132 |23 (17209 |10.7]|09 | 123 | 1.4 | 169
3.0 | 155 36 {15009 | 14512 | 133 (23 (17309 |109|09 | 124 |14 | 17.0
3.1 | 15.7 37 (152110 | 146 |12 | 134 |24 (17409 | 109|099 | 124 |14 | 17.2
3.1 | 16.0 37 (152110 | 147 |13 | 135(24 (17409 | 11.1 |10 | 126 | 1.5 | 17.2
3.1 | 16.1 38 (15510 | 148 |13 | 13624 (17409 |11.2 |10 | 128 |15 | 17.2
32 | 16.2 39 {15910 | 149 |13 | 13724 (175]09 | 11.2| 1.0 | 129 |15 | 173
32 | 164 39 (16010 | 150 |14 | 138|25 (17509 | 113 |10 |13.0| 15 |173
33 | 16.5 40 | 162 |10 | 15214 | 13925 (17609 |113|1.0 |13.1 |15 174
41 (163 |10 | 153 |14 | 14.0 |25 | 17.7 1.1 [ 13215 | 174

42 165|100 | 15515 | 141 |2.6 | 17.7 1.1 | 133 ] 1.6 | 174

42 | 165 | 1.1 | 157 (15 | 142 |26 | 17.7 1.1 | 13616 | 174

43 | 165 | 1.1 | 158 | 1.5 | 144 | 2.7 | 17.7 1.1 13916 | 174

44 | 165 | 1.1 | 15915 | 144 |27 | 17.7 1.1 13916 | 174

45 163 | 1.1 | 16.1 | 1.6 | 145 | 2.7 | 17.6 12 | 139 |16 | 174

46 | 162 | 1.1 | 162 |16 | 146 |27 | 175 12 | 141 |16 | 174

46 | 162 | 1.1 | 163 | 1.6 | 146 |28 | 17.5 12 | 142 |17 | 173

46 | 162 |12 | 164 |16 | 146 |28 | 173 12 | 142 | 1.7 | 173

47 |16.1 | 1.2 | 165 | 1.7 | 147 | 2.8 | 17.2 12 | 142 | 1.7 | 17.2

47 | 159|112 | 166 | 1.7 | 149 | 2.8 | 17.1 13 | 143 | 1.7 | 17.2

1.2 | 166 | 1.8 | 15.1 |29 | 17.1 1.3 1143 |17 | 17.2

1.2 | 166 | 1.8 | 151 |29 | 17.0 1.3 143 |17 | 17.1

1.2 | 166 | 1.8 | 15.1 13 114217 | 171

1.3 |16.6 | 1.8 | 15.1 1.3 1144 |17 | 169

1.3 16719 | 15.1 14 | 145|18 | 16.8

1.3 116719 | 152 14 | 145| 18 | 16.8

1.3 116719 | 152 14 | 145 | 1.8 | 16.8

1.3 116720 | 152 14 | 145 | 1.8 | 16.7

1.3 | 166 |20 | 153 14 | 147 | 1.8 | 16.6

1.3 116620 | 153 14 | 147 | 1.8 | 16.6

1.4 | 166 | 2.0 | 15.2 1.5 | 150 | 1.8 | 16.5

1.4 | 166 | 2.0 | 15.2 1.5 |1150| 1.8 | 164

Here, s — Slip, T — Bond stress, 8-1 indicates specimen ID, 8 stands for bar diameter and 1 is
for specimen number




RDR 2025-007

Bond slip data for pullout specimens subjected to alkaline exposure for 180 days

The pull-out specimens were tested after 180 days of alkaline exposure whose bond-slip data is
presented in
Table 3.

Table 3 Bond-slip data of specimens exposed to alkaline solution for 180 days

8-1 8-2 10-1 10-2 10-3 12-1 12-2 12-3
- = - = - = - = - = - = _ ) - =
£ = £ = £ = £ = £ B £ B £ = £ B
E| 2| E| 2| E| 2| E| 2| E| 2| E| 2| E| 2| E| 2
©n (= » (= ©n (= 7 [ @ [ » [ @ 3] » 3

00 (00 |00 (0O |00O (OO0 |0OO (OO OO (OO |00 |00 |00 |00 |00 |O.0

00 |03 0.0 |0.1 00 (02 |00 |03 0.0 |0.1 0.0 |0.1 00 (04 |00 |0.1

0.1 05 |00 (03 |00 (03 |00 |05 |00 (02 |00 (02 |00 |08 |00 |03

0.1 09 |00 |04 |00 (03 (00 |08 |00 |03 |00 |03 [0.0 1.1 0.0 |05

0.1 1.1 00 |05 |00 |06 |0.1 1.0 | 0.1 04 |00 |06 |0.0 1.1 0.0 |05

0.1 14 |00 |07 |00 |08 |O0.1 14 |0.1 06 |00 |06 |0.0 1.5 100 |07

0.1 1.7 |00 |08 |0.0 1.0 | 0.1 1.6 | 0.1 06 |00 |08 |0.0 1.7 100 |0.8

0.1 20 |0.1 1.0 | 0.1 1.3 0.1 1.6 | 0.1 0.8 |0.1 1.0 | 0.0 1.9 0.0 1.0

0.1 2.1 0.1 1.3 0.1 1.5 0.1 1.9 |0.1 09 |0.1 1.2 100 |21 0.0 1.2

0.1 24 | 0.1 1.3 0.1 1.8 0.1 2.1 0.2 1.1 0.1 1.2 (0.1 24 100 1.6

0.1 27 (0.1 1.5 0.1 20 |01 2.1 0.2 1.3 0.1 1.3 0.1 27 10.0 1.7

0.1 3.1 0.1 1.7 0.1 22 (02 |24 |02 1.6 |0.1 1.5 0.1 29 100 |20

0.1 34 | 0.1 1.9 |0.1 23 02 |26 |02 1.7 | 0.1 1.6 | 0.1 3.1 0.0 |22

0.1 3.7 (0.1 20 |0.1 25 02 |28 |02 1.9 (0.1 1.6 | 0.1 33 0.1 23

0.1 |40 0.1 22 102 |28 |02 |30 (02 |20 |O0.1 1.8 | 0.1 35 101 |24

0.1 |42 0.1 25 102 |31 02 (32 |03 |21 0.1 1.9 |0.1 36 |01 |26

0.1 |45 |0.1 27 102 |32 |03 |35 (03 |23 |O0.1 20 |0.1 39 101 |29

01 |49 (02 (29 |02 |35 |03 |36 |03 |24 |0.1 2.1 0.1 4.0 |0.1 3.0

0.1 53 102 |31 02 |37 |03 |38 [03 |25 |0.1 23 102 |44 |0.1 33

02 |55 |02 (33 |03 |41 03 |40 |03 |26 |0.1 25 102 |44 |01 3.6

0.2 5.8 02 (34 |03 44 103 |44 |03 2.8 02 |26 |02 (46 |O0.1 3.8

0.2 5.8 02 |37 |03 47 104 |45 04 (29 |02 |27 |02 |49 |01 4.1

02 |6.1 02 |37 |03 48 |04 |48 |04 |31 02 |28 |02 5.1 0.1 43

02 |62 |02 |39 |04 5.1 04 |49 |04 |33 0.2 30 |02 52 |01 4.5

02 |64 |03 40 |04 53 04 |51 04 |35 0.2 3.1 0.2 54 |01 4.7

02 |66 |03 42 104 56 |05 53 04 |37 |02 33 0.2 5.5 0.1 4.8

02 |66 |03 (44 |04 |57 |05 |53 (04 |39 |02 |35 |03 |58 |01 5.0

03 |68 |03 (44 |04 |59 |05 |54 |05 |41 03 |37 03 |6.1 0.1 5.2

03 |72 |04 (46 |04 |62 |05 |56 |05 |41 03 |37 |03 |64 |O0. 5.3

03 |74 |04 |46 |05 |64 |05 |58 |05 (42 |03 |38 |03 |65 |0.1 5.5

04 |77 104 (46 |05 |65 |05 |59 |05 (44 (03 |39 |03 |67 |0.1 5.7
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04 |78 |05 (46 |05 |67 |06 |62 |05 (47 (03 |40 |04 |71 0.1 5.9
04 |82 |05 (47 |05 |69 |06 |65 [05 (48 |03 |41 04 |72 |0.1 6.0
0.5 8.3 06 |48 |05 |71 06 |67 |06 |50 |03 |41 04 |76 |0.1 6.2
0.5 84 |06 (48 (06 |72 |07 |70 |06 |51 03 |43 |04 |76 |O0.1 6.3
0.5 85 |06 (49 (06 |75 |07 |73 0.6 |53 03 |44 |04 |79 |0.1 6.5
06 |85 |07 (50 (06 |77 |07 |75 |06 |55 [03 |45 |05 83 0.1 6.6
07 |86 |07 |51 06 |78 |08 (78 [06 |57 |03 |46 |05 88 0.1 6.7
07 |87 |07 |52 |07 |8&l1 08 |80 |07 |60 [03 |48 |05 |90 |O0.1 6.7
07 |89 |08 |54 |07 |82 |08 |82 |07 |63 0.3 50 (06 |92 |0.1 7.0
08 |90 |08 (56 |07 |85 |09 |84 |07 |63 04 |51 06 |93 |02 |72
08 |91 08 |59 |07 |87 |09 |87 |08 |67 |04 |52 (06 |95 |02 |75
08 192 |09 (60 (08 |90 |09 |88 |08 |68 (04 |53 |06 |96 |02 |76
08 |93 09 |62 |08 |94 1.0 |89 |08 |70 |04 |53 |07 10.1 |02 | 7.8
09 195 |09 (63 |08 |96 1.0 |91 08 |72 |04 |55 |07 104 102 |79
09 |96 1.0 |65 |09 |96 1.0 |94 |08 |74 |04 |55 |07 106 |02 |79
1.0 |97 1.1 6.6 (09 |97 10 |94 |08 |75 04 |57 |07 107 | 0.2 | 8.2
1.0 |99 1.1 6.7 (09 |99 1.1 98 (09 |77 |04 |57 |07 108 |02 |83
1.1 101 { 1.2 | 6.8 |09 10.1 | 1.1 99 |09 |78 |04 |58 |08 11.1 [ 02 | 84
1.2 103 (1.2 | 7.0 |09 102 | 1.1 99 |09 |80 |04 |59 |08 11.3 | 03 8.7
1.2 104 (1.2 |71 1.0 104 | 1.1 102 {09 | 8.1 04 |59 |08 114 | 03 8.8
1.2 106 | 1.3 7.2 1.0 105 | 1.2 103 | 1.0 | 8.1 04 |62 |09 115 | 03 8.9
1.3 10.7 | 1.3 7.2 1.0 10.6 | 1.2 106 | 1.0 | 83 04 |62 |09 11.6 | 0.3 8.9
1.3 10.7 | 14 |73 1.0 109 | 1.2 108 | 1.0 |84 |04 |62 |09 11.8 104 |9.0
1.3 10.7 | 14 |74 1.1 11.0 | 1.3 11.1 | 1.0 | 85 04 |62 |09 119 |04 |92
1.4 108 | 1.4 |75 1.1 112 | 1.3 112 | 1.0 |87 |05 64 |09 120 | 04 |92
1.5 11.0 | 1.5 |75 1.1 114 | 14 11.5 | 1.1 88 105 64 |09 120 | 0.5 |95
1.5 112 |15 | 7.6 1.1 115 | 1.4 11.7 | 1.1 89 105 6.5 |09 121 1 0.5 | 9.6
1.6 112 (1.6 |78 1.2 117 | 1.4 11.8 | 1.1 9.0 |05 6.6 1.0 122 05 | 9.7
1.6 113 (1.6 |79 1.2 11.8 | 1.5 120 { 1.2 |92 |05 6.7 1.0 124 |05 |99
1.7 114 | 1.7 | 8.1 1.3 120 | 1.5 121 | 1.2 |93 0.5 6.8 1.0 12.6 | 0.5 10.1
1.7 114 | 1.7 | 8.1 1.3 122 | 1.5 123 { 1.2 |94 |05 6.9 1.0 12.6 | 0.5 10.1
1.8 116 | 1.7 |83 1.3 125 | 1.6 125 | 1.2 |95 05 |7.0 1.0 12.7 | 0.6 10.4
1.8 11.7 | 1.8 8.5 1.4 125 | 1.6 127 | 1.3 96 |05 |71 1.1 129 | 0.6 10.4
1.9 119 | 1.9 | 8.6 1.4 12.7 | 1.6 128 | 1.3 96 |05 7.2 1.1 13.0 | 0.6 10.5
1.9 119 | 1.9 |87 1.4 129 | 1.6 128 | 1.3 98 |06 |72 1.1 132 1 0.6 10.6
2.0 12.0 | 2.0 |88 1.5 13.1 | 1.7 129 | 1.3 99 |06 |74 1.2 13.4 ] 0.6 10.8
2.1 122 120 |9.0 1.5 133 | 1.7 131 |14 |99 |06 |74 1.2 13.5 ] 0.6 10.8
2.1 12.2 | 2.1 9.2 1.6 13.6 | 1.7 134 | 14 10.1 | 0.6 | 7.6 1.3 13.7 1 0.6 10.9
2.2 12.3 | 2.1 9.3 1.6 13.8 | 1.8 135 | 1.4 103 107 |78 1.3 13.9 | 0.7 11.1
2.2 124 {22 |94 1.6 13.8 | 1.8 13.7 | 1.5 104 | 0.7 |79 1.3 139 | 0.7 11.2
23 126 {22 |9.6 1.7 139 | 1.8 13.7 | 1.5 104 | 0.7 | 8.0 1.3 14.0 | 0.7 11.3
23 126 | 2.3 9.8 1.7 140 | 1.9 137 | 1.5 106 | 0.7 | 8.1 1.3 14.1 | 0.7 11.5
24 126 {24 |98 1.7 142 | 1.9 139 | 1.5 10.7 | 0.7 | 8.2 1.4 142 | 0.7 11.7
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24 128 |24 |99 1.8 143 | 1.9 139 | 1.6 10.7 | 0.7 | &3 1.4 142 | 0.8 11.8
2.5 129 |25 10.1 | 1.8 144 | 2.0 14.1 | 1.6 107 | 0.7 | 84 1.4 144 1 0.8 11.8
2.5 129 |25 103 | 1.9 14.5 | 2.0 142 | 1.6 109 | 0.7 | 85 1.4 145 | 0.8 12.0
2.6 13.1 | 2.6 105 | 1.9 14.5 | 2.0 144 | 1.6 11.1 | 0.8 |85 1.5 14.5 | 0.8 12.1
2.6 13.1 | 2.7 10.7 | 1.9 14.7 | 2.1 144 | 1.7 11.1 [ 0.8 | 8.7 1.5 14.5 | 0.8 12.2
2.7 133 | 2.7 10.7 | 2.0 149 | 2.1 145 | 1.7 112 | 0.8 | 8.8 1.5 14.6 | 0.9 12.3
2.8 134 | 2.8 109 | 2.0 149 | 2.1 145 | 1.7 112 | 0.8 |89 1.5 14.7 | 0.9 12.3
2.9 13.7 | 2.8 11.0 | 2.0 15.0 | 2.2 14.6 | 1.7 112 {08 | 9.0 1.6 14.7 | 0.9 12.4
2.9 13.7 | 2.9 11.1 | 2.1 15.0 | 2.2 14.7 | 1.8 11.3 {08 | 9.1 1.6 14.8 | 0.9 12.5
3.0 139 |29 11.1 | 2.1 151 | 2.3 147 | 1.8 113 109 |93 1.6 148 |1 0.9 12.7
3.0 13.9 | 3.0 112 | 2.1 151 | 2.3 146 | 1.8 113 |09 |94 0.9 12.8
3.1 14.1 | 3.0 112 |22 15.1 | 24 146 | 1.9 114 109 |9.6 1.0 12.8
32 143 | 3.1 113 |22 15.1 | 2.4 145 | 1.9 115 109 |97 1.0 12.8
3.3 143 | 3.1 114 |23 152 |24 144 | 19 115 | 1.0 |98 1.0 13.0
3.3 144 | 3.2 11.6 | 2.3 152 |25 143 | 1.9 115 | 1.0 |99

34 144 | 3.3 11.7 | 2.3 152 | 2.5 14.1 | 2.0 11.6 | 1.0 10.0

34 144 | 3.4 11.8 | 2.4 152 | 2.5 139 | 2.0 11.6 | 1.0 10.1

35 144 | 3.4 119 | 2.4 152 | 2.6 13.7 | 2.0 11.6

35 145 | 3.5 119 | 2.4 15.1 | 2.6 13.7 | 2.0 11.6

3.6 145 | 3.5 11.9 | 25 150 | 2.6 135 | 2.0 11.7

3.7 146 | 3.6 12.0 | 2.5 150 | 2.6 134 | 2.1 11.7

3.7 14.6 | 3.6 12.1 | 2.6 14.9 2.1 11.7

3.7 14.6 | 3.6 12.1 | 2.6 14.9 2.1 11.7

3.8 14.7 | 3.7 12.1 | 2.6 14.8 2.1 11.8

3.9 14.8 | 3.7 12.2 | 2.7 14.8 2.2 11.8

3.9 149 | 3.8 123 | 2.7 14.7

4.0 149 | 3.8 12.4 | 2.7 14.6

4.0 149 | 3.9 125 | 2.7 14.6

4.1 15.1 | 3.9 125 | 2.8 14.6

4.2 152 | 4.0 12.6

43 152 | 4.0 12.7

43 154 | 4.1 12.7

44 154 |42 12.7

4.5 154 | 4.2 12.7

4.5 154 | 4.2 12.8

4.6 154 |43 12.9

4.7 15.5 143 12.9

4.7 155 143 13.0

4.8 155 | 44 13.0

4.8 155 | 44 13.0

4.9 155 | 45 13.0

5.0 156 | 4.6 13.0

5.0 156 | 4.6 13.0
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Here, s — Slip, T — Bond stress, 8-1 indicates specimen ID, 8 stands for bar diameter and 1 is
for specimen number



