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A THEORETICAL STUDY ON ULTIMATE STRENGTH OF
SIMPLY-SUPPORTED REINFORCED CONCRETE DEEP BEAMS
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The design of reinforced concrete deep beams is a topic which recurs in
practice, particularly in the design of tall buildings, foundations and offshore
structures. But, no accurate theory still exists for predicting ultimate shear
strength of deep reinforced concrete beams, because of the greater number of

parameters affecting beam strength.

Inthis paper, validities of code provisions for deep beams which are used
currently in some countries are discussed, and the theoretical equations based
on the theory of plasticity are presented to predict ultimate strength of
reinforced concrete deep beams with simply-supported conditions. The accuracy of
these equations are verified by comparison of the calculated results with

experimental testing published by others.
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37 2-30 - 0.86 | 19.2 178 762 76 0.23 249 182 1.37 228 1.09
38 2-25 - 0.86 | 18.6 178 635 76 0.28 224 159 1.41 193 1.16
39 2-20 - 0.86 | 19.9 178 508 76 0.35 215 139 1.55 168 1.28
40 2-15 - 0.86 | 22.7 178 381 76 0. 47 140 113 1.24 144 0.97
41 2-10 - 0.86 | 20.3 178 254 76 0.70 99 62 1.60 93 1. 06
42 3-30 2.45 - 22.5 178 762 76 0.23 276 197 1. 40 345 0.80
43 3-25 2.45 - 21.0 178 635 76 0.28 225 169 1.33 256 0. 88
44 3-20 2.45 - 19.2 178 508 76 0.35 208 137 1.52 175 1.19
45 3-15 2.45 - 21.9 178 381 76 0.47 159 11 1.43 134 1.19
46 3-10 2.45 - 22.6 178 254 76 0.70 86 65 1.82 76 1.13
47 4-30 0.86 - 22.0 178 762 76 0.23 242 194 1.25 278 0.87
48 4-25 0.86 - 21.0 178 635 18 0.28 201 169 .19 217 0.93
49 4-20 0. 86 - 20.1 178 508 76 0.35 180 139 1.29 169 1.07
50 4-15 0.86 - 22.0 178 381 76 0.47 109 111 0.98 125 0.87
51 4-10 0.86 - 22.6 178 | 254 76 0.70 96 65 1.48 78 1.23
52 5-30 0.61 | 0.61 | 18.5 178 762 76 0.23 239 178 1.34 304 0.79
53 5-25 0.61 ] 0.61 | 19.2 178 635 76 0.28 208 161 1.29 211 1.23
54 5-20 0.61 (0611 20.1 178 508 76 0.35 173 139 1.24 217 0.7%
95 5-15 0.61 | 0.61 [ 21.9 178 381 76 0.47 127 111 1.14 168 0.99
58 2-10 0.61 1 0.61 ] 22.5 178 254 76 0.70 8 65 1.20 104 0.80
57 | G33S-11 - - 23.3 102 229 76 0.45 85 79 1.08 88 0. 76
58 | G33S-12 - 109§ 19.9 102 229 76 0.45 85 73 1.16 98 0.75
59 | G33S-31 - - 19.9 102 229 76 0.45 108 85 1.27 75 0.97
60 | G335-32 - 1.09 | 20.1 102 229 16 0.45 101 85 1.19 99 1. 02
61 1A2 0.51 [ 0.24 1 29.6 65 500 100 0.13 375 254 1.48 429 0.87
62 242 0.51]0.24 | 22.7 65 500 100 0.13 308 222 1.39 336 0.92
83 1C2 0.3 10.24 ¢ 2814 265 900 100 0.29 485 409 1.1 542 0.8
64 Al Co- - 54.4 60 400 100 0.15 464 379 1.22 572 0.81
65 A2 - - 54.4 220 400 100 0.55 338 248 1.36 399 0.85
66 R2 - - 51.8 110 400 100 0.28 401 351 1.14 499 0.80
67 R3 - - 51.8 60 400 100 0.15 532 370 1.44 587 0. 94
68 R4 - - 51.8 10 400 100 .03 683 386 1. 77 646 1. 06
OHFED Hi gt No. 1-31:3CHR 10) No.32-56:3C#k 12) FaE 1. 82 0. 95
No. 57-60:3CHR 9) No. 61-63:3CR 18) No. 64-68: Xk 8) PRI 0. 19 0. 12
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1A1 0.22 382 0.51 454 26. 0 100 1 0. 42 240 89 2.70 192 1.25
181 0.22 382 0.50 454 24.8 | 100 3 1.53 13 25 3.12 53 1.47
2D1 0.27 334 0.35 438 34.7 | 100 3 1.52 90 49 1.84 67 1.34
3E1 0.16 479 0.27 211 31.5 { 100 2 10.74 90 45 2.0 62 1. 45
OXH# 1 8) HHEIH ps =CA ¢ /bd)x100 i fE 2. 42 1. 38
BERZE 0. 52 0. 09
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