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Experimental Study on Strength of Clay Improved by a
Non-Traditional Polymer Binder
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(School of Earth Sciences and Engineering, Hohai University, Nanjing, Jiangsu 211100, China)

Abstract; The effect of different concentration of PVAc binder on the strength of clay was studied by
unconfined compressive strength test and direct shear test. The test results show that; PVAc binder can
improve the strength of clay ;the unconfined compressive strength and shear strength of clay improved by
PVAc binder increase with the increase of curing time ; When the curing time is fixed, the cohesion and
unconfined compressive strength of clay increase with the increase of PVAc binder content. While the

concentration increases to 3%, the unconfined compressive strength of clay decreases compared with 2%
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concentration.
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Tab. 1 Physical parameters of clay for test
YRR Tk pH 5/ C WRE/(grem™) B/ (MPa-s) B EE/ %
PR R A AV 6~7 100 1.05 400 41
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Tab. 2 Physical parameters of clay for test
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Tab. 3 Cohesion (kPa) and internal friction angle ( °) of samples under different binder concentration and curing time

WHE OKEEER SRR AR W N S] T HUBT 5 B/ kPa £ N A

W5 W/ % l]/d 100 kPa 200 kPa 300 kPa 400 kPa /kPa /(%)
1 1 74.34 106. 69 128. 64 147.52 53.93 13. 58
2 0 3 82. 492 102. 637 124. 674 155. 471 56. 08 13.55
3 5 84. 11 109. 34 134.57 164. 47 56. 54 14. 59
4 9 89. 14 105. 80 140. 34 166. 88 58. 60 14. 99
5 1 81.863 108. 81 138.77 154.72 58.91 13.96
6 ' 3 81.22 115.94 136. 34 159. 83 59.27 14.37
7 5 97.19 117.75 134. 57 185. 03 63.55 15. 66
8 9 96. 287 131.63 157. 586 183.29 70. 46 16. 01
9 1 70. 38 91. 69 113. 99 127. 30 77. 06 13. 87
10 3 139.91 162. 806 196. 306 217. 006 112. 81 14. 83
11 2 5 137.05 172. 11 207. 17 223.23 111.49 16. 36
12 9 143.97 173.73 192. 49 234.25 113.71 16. 15
13 1 93. 165 120. 58 148.99 165. 41 70.75 13.77
14 3 119. 56 149. 843 167. 133 198. 423 95.27 14.25
15 ’ 5 126. 51 165. 595 185.135 208. 955 104. 83 14.94
16 9 130. 479 161. 62 189. 77 211.92 105. 33 15.24
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Fig. 1 Cohesion of different samples
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Fig. 2 Internal friction of different samples
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Tab. 4 Unconfined compressive strength of samples under different binder concentration and curing time (unit:kPa)

REEG T ATk /% FRYEE/d TCOUBRPUEIRE kPa RS /% XN AR/ % REAEIKR %
1 1 138. 34 0 7.00 18.98
2 0 3 141. 45 0 5.25 18.63
3 5 143. 66 0 5.75 18.57
4 9 137.00 0 5.25 18. 06
5 1 166. 37 20.26 7.50 19.27
6 . 3 178. 00 25. 84 6. 00 18.21
7 5 192.18 33.77 5.50 18. 17
8 9 204. 34 49. 15 7.25 17.99
9 1 209. 03 51. 10 8.00 20. 02
10 5 3 239. 09 69. 03 6.50 19. 50
11 5 251.74 75.23 7.25 19. 47
12 9 257.21 87.75 6.50 19.35
13 1 207. 37 49.90 7. 00 19.21
14 ; 3 230.27 62. 83 7.75 19.61
15 5 241.94 68. 41 7.75 19. 43
16 9 249. 51 82. 12 8.25 19.71
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Fig. 3 Unconfined compressive strength of different samples
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Fig. 4 Stress-strain curve of samples under constant curing time
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Fig. 5 Stress-strain curve of samples under constant concentration
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Fig. 6 Deformation and failure modes of samples under constant curing time
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Fig. 7 Deformation and failure modes of samples under constant concentration
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