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Fractal theory-based research on diagonal crack of reinforced
concrete sinp le bean with high-strength stirrup

RONG X an', LU Yuan’, WANG T ie-cheng’, TAN Ping—feng’
(1 Colkge of Cvil Engincering HebeiUniversiy of Technolgy Tinjin 300130 Ching 2. Colkge of Engineering and Technokgy,
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Abstract In this paper, experm enial research on diagonal crack n eight T-shaped smpk beans with high-
strength stirup under concentrated load w as presented. By usng fractal theory the diagonal crack openng develop-
ment and distribution of concrete smple bean s w ith high-strength stirrup under concentrated bad is analysed The
resu lts indicate that the fractal theoty has a good quantizing relationsh p on selfsm ilarity of d iagonal crack
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Fig 1 Sectbn of tested beans
1
Tablel Remnforcenent of beans
@ 500MPa @ S00MPa @ (I ) @ (1 ) ® (1 )
LOQA1 C30 5 25 16@ 200 2 12 ¢ 682 200 296
LQA2 C40 5 25 10@ 200 2 12 ¢ 682 200 296
LQA3 C50 5 25 10@ 200 2 12 ¢ 682 200 2¢6
LQA4 C30 5 25 10@ 250 2 12 ¢ 682 200 246
LQAS C40 5 25 10@ 250 2 12 ¢ 682 200 296
LQA6 C50 5 25 10@ 250 2 12 ¢ 682 200 2946
LQA7 C40 5 25 16@ 200 2 12 ¢ 682 200 246
LQA8 C40 5 25 10@ 250 2 12 ¢ 682 200 296
(LQA7 LOAS $5@ 80
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Fig 4 D strbuton of cracks in bean
2 r N(r)
Table2 Statistics of anountN (r) of gridswith crack for different scales r
N (v
/o LA QA2 QA3 QA4 1QAS QA6 QA7 LOAS
L0 1321 1189 1217 1165 1379 1197 1441 1537
20 573 551 547 542 591 532 643 692
25 453 442 437 431 478 429 512 538
30 387 363 371 361 381 349 423 434
35 301 295 306 297 308 293 356 369
40 261 257 267 248 255 261 292 302
50 221 203 237 199 219 201 228 245
60 179 181 185 173 160 164 189 195
70 149 143 148 138 136 141 146 163
8§ 0 125 129 118 113 126 119 126 143
20 109 113 101 99 103 107 106 126
10 0 85 78 81 76 83 84 89 78
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Table 3 Shear bearing capacily of tested bean s
P /KN VO /KN Vo el
LOA1 364 6 225. 9 1. 61
LQA2 388 3 230, 0 1. 69
LQA3 396 2 235. 7 1. 68
LQA4 339 3 197. 6 1. 71
LQAS 369 5 201. 7 1. 83
LQA6 371 6 227. 3 1. 63
LQA7 486 3 315. 8 1. 54
1

LQAS 497 2 317. 4 .57
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