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Shear capacity prediction of reinforced concrete block masonry walls
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Abstract; To establish a mechanical model and shear bearing capacity calculation method for reinforced concrete
masonry walls, a prediction method based on the analysis of the shear failure test characteristics of reinforced
concrete masonry walls was proposed ,in which the softened strut-and-tie model was adopted and the softening effect
of concrete block masonry under compression was considered. The rationality of softened strut-and-tie model was
verified by the 54 existing tested reinforced concrete block masonry walls failed in shear, and the prediction results
were compared with those of relevant formulas at home and abroad. The research results show that good agreement
is achieved between the prediction results and tested results, and the prediction results are closer to the tested
results than those of relevant formula with a lower coefficient of variation value. Furthermore , this model has a clear
and definite mechanical model and it can reasonably reveal the shear failure mechanism of reinforced concrete block
masonry walls with span-to-depth ratios no greater than 2. 0.
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Fig. 1 Failure characteristics of reinforced concrete block

masonry wall
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Fig.3 Schematic of the force path of reinforced concrete block masonry wall
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Tab.1 Comparison between prediction values by softened strut-and-tie model and experimental values
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Prediction values for shear capacity by softened strut-

No. H/mm L/mm B/mm p,/% f,/MPa p,/% f,/MPa fo/MPa  g/MPa A Veo/kN Vo /KN Vo Vo, B d IR
1 2200 1400 290 0.77 472 0.17 274 24.40 1.50 1.85 530 545 1.027 [2]
2 2200 1400 290 0.77 472 0.17 274 24.40 2.00 1.85 578 576 0.997 [2]
3 1600 1400 290 0.77 472 0.17 274 24.40 1.50 1.38 683 621 0.909 [2]
4 1600 1400 290 0.77 472 0.17 274 24.40 2.00 1.38 735 651 0.885 [2]
5 1000 1400 290 0.77 472 0.17 274 24.40 1.50 0.92 700 835 1.193 [2]
6 1000 1400 290 0.77 472 0.17 274 24.40 2.00 0.92 883 875 0.991 [2]
7 2200 1400 290 0.77 397 0.17 300 19.26 1.50 1.85 406 473 1.164 [3]
8 2200 1400 290 0.77 397 0.17 300 19.26 2.00 1.85 430 504 1.173 [3]
9 2200 1400 290 0.77 397 0.14 300 19.26 2.00 1.85 426 482 1.131 [3]
10 2200 1400 290 0.77 397 0.14 300 19.26 1.50 1.85 388 460 1.116 [3]
11 1600 1800 190 0.79 430 0.13 430 13.10 1.00 1.20 418 387 0.926 [4]
12 1600 1800 190 0.79 430 0.13 430 13.10 0.00 1.20 345 303 0.878 [4]
13 1600 1800 190 0.79 430 0.13 430 13.10 1.50 1.20 458 424 0.926 [4]
14 1600 1800 190 0.79 430 0.13 430 13.10 1.00 1.80 315 319 1.014 [4]
15 2000 2000 190 0.79 425 0.08 425 15.40 1.00 1.00 408 457 1.128 [5]
16 2000 2000 190 0.79 425 0.13 425 12.70 0.00 1.00 443 336 0.856 [5]
17 3000 2000 190 1.32 425 0.12 425 15.40 0.00 1.50 450 354 0.914 [5]
18 2000 3000 190 1.32 425 0.13 425 12.70 1.00 0.67 974 709 0.827 [5]
19 3000 2000 190 1.32 425 0.07 425 12.70 1.00 1.50 390 309 0.907 [5]
20 3000 3000 190 0.79 425 0.12 425 15.40 1.00 1.00 774 758 1.076 [5]
21 2000 3000 190 1.32 425 0.08 425 15.40 0.00 0.67 851 643 0.887 [5]
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No.  H/mm L/mm B/mm p/% f/MPa p/% f,/MPa f./MPa o/MPa A V. /kN V./KN V,/V. ki
22 3000 3000 190  0.79 425  0.07 425 1270 0.00 1.00 569 485 1.021  [5]
23 1000 1200 190  0.55 406  0.13 358 1530 1.10  0.91 300 308 1.025  [6]
24 1000 1200 190  0.55 406  0.21 388 15.30  1.10  0.91 305 316 0.904  [6]
25 1000 1200 190  0.55 406  0.30 406  15.30 1.10 0.91 366 321 0.879  [6]
26 1000 1200 190  0.55 406  0.30 406  15.30 2.19  0.91 476 383 0.804  [6]
27 1000 1200 190  0.55 406  0.30 406  15.30 3.29  0.91 545 444 0.816  [6]
28 1000 1200 190  0.55 406  0.30 406  15.30 3.95 0.91 606 481 0.795  [6]
29 1000 1200 190  0.55 406  0.18 406 1530 1.10 0.91 350 315 0.900 [6]
30 1000 1200 190  0.55 406  0.18 406  15.30 1.75  0.91 410 351 0.857  [6]
31 1800 1800 140  0.62 318  0.05 325 17.60 0.00 1.00 215 282 1.311  [7]
32 1800 1800 140  0.62 318 0.0 325 17.60 0.00 1.00 195 271 1.392  [7]
33 1800 1800 140  0.62 318  0.06 320 17.00 0.00 1.00 223 274 1.227  [7]
34 1800 1800 140  0.62 318  0.05 325 18.80 0.50 1.00 263 328 1.246  [7]
35 1800 1800 140  0.62 318  0.05 325 18.80 0.25 1.00 244 312 1.279  [7]
36 1800 3000 140  0.60 318  0.05 325 24.30 0.25 0.60 598 819  1.369  [7]
37 1830 1830 143 0.78 496  0.12 386 20.70 1.86 1.06 456 450  0.987  [8]
38 1830 1830 143 0.78 496  0.12 386  17.90 0.00 1.06 354 300 0.873  [8]
39 1830 1830 143 0.78 496  0.12 38  17.90 0.69  1.06 385 344 0.892  [8]
40 1830 1830 143 0.78 496  0.12 38 20.70 0.69 1.06 431 395 0.914  [8]
41 1830 1830 143 0.40 441  0.12 38  20.70 1.86 1.06 427 450  1.054  [8]
42 1830 1830 143 0.57 448  0.22 462 22.80 1.86 1.06 500 520 1.039  [8]
43 1830 1830 143 0.57 448  0.12 386 22.80 1.86 1.06 467 488 1.045  [8]
44 1830 1830 143 0.78 496  0.22 462 17.20 1.86 1.06 536 418 0.780  [8]
45 1422 1219 194  0.18 407  0.29 356  23.20 1.88 1.17 46l 485 1.052  [9]
46 1422 1219 194  0.18 407  0.29 356  23.20 3.0l 1.17 561 544 0.967  [9]
47 1422 1219 143 0.47 438  0.39 391 15.80 2.76 1.17 429 374 0.871  [9]
48 1422 1219 143 0.47 438  0.39 391 1580 2.76 1.17 428 374 0.871  [9]
49 1422 1219 143 0.47 438  0.20 391 1510 2.76 1.17 410 364 0.884  [9]
50 1422 1219 143 0.47 438  0.20 391 15.10 2.76 1.17 389 364 0.936  [9]
51 1422 1219 143 0.47 438  0.08 391 1510 2.76 1.17 334 299 0.892  [9]
52 1422 1219 143 0.47 438  0.27 391  15.10 2.76  1.17 423 366 0.864  [9]
53 1422 1219 143 0.47 438  0.20 391  15.10 1.74 1.17 342 325 0.950  [9]
54 1422 1219 143 0.47 438  0.20 391 1510 2.76 1.17 419 364 0.869  [9]
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Fig.8 Comparison between calculation values by different model and experimental values
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