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Table 1: Anomalies in flexural strength values reported in SP 16

   Section                            Longitudinal reinforcement          /"+�� ��
 at (=
�
size, Bars pt, Distribution Bar                                   IS 456:2000 philosophy Values reported Error
mm percent diameter as Actual no. No. of bars in Handbook

&((
�&�

��&��$�� ×−
per SP:16, of bars as per SP:16 Charts of SP:16

mm (1) (2) (3)

300×300 12Y12 1.51 Equal on four 9.291 0.095 0.094 0.095 0

12Y16 2.67 opposite sides 12.361 0.154 0.152 0.155 0.65

12Y20 4.18 15.488 0.219 0.218 0.225 2.74

450×450 28Y12 1.56 Equal on four 14.192 0.106 0.106 0.108 1.89

28Y16 2.77 opposite sides 18.881 0.175 0.173 0.178 1.71

28Y20 4.34 23.658 0.257 0.254 0.250 -2.72

650×650 36Y12 0.96 Equal on four 16.069 0.073 0.073 0.078 6.85

36Y16 1.70 opposite sides 21.383 0.121 0.120 0.123 1.65

36Y20 2.67 26.849 0.179 0.178 0.183 2.23

36Y25 4.18 33.571 0.264 0.262 0.270 2.27

750×750 48Y12 0.96 Equal on four 18.541 0.074 0.074 0.081 9.46

48Y16 1.71 opposite sides 24.673 0.124 0.122 0.130 4.84

48Y20 2.68 30.979 0.183 0.181 0.182 -0.55

48Y25 4.19 38.735 0.270 0.266 0.258 -4.44
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Pu – Mu and Pu – φmax curves for general
rectangular section
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Table 2: Size, reinforcement details and capacities of column sections as per IS 456:2000 and proposed approaches.

Section              Longitudinal reinforcement                              Mu/fckbD2 at Pu=0 Curvature, φmax Curvature ductility, µφ
size, Bars pt , Distribution IS 456 : 2000 Proposed Error, IS 456:2000 Proposed Ratio IS 456:2000 Proposed Ratio
mm percent percent w.r.t. (10-4/mm) (10-7/mm)

proposed

230×400 6Y12 0.74 0.054 0.053 1.89 1.2 7.529 159 15.8 1.75 9.0
6Y16 1.30 Equal on two 0.093 0.092 1.09 1.9 7.532 252 15.8 1.75 9.0
6Y20 2.05 opposite sides 0.142 0.141 0.71 2.0 7.535 265 16.5 1.74 9.5
6Y25 3.20 0.216 0.215 0.47 2.1 7.539 278 17.5 1.73 10.0

230×550 8Y12 0.71 0.056 0.055 1.82 3.1 7.455 416 37.7 1.79 21.0
8Y16 1.26 Equal on two 0.096 0.095 1.05 3.3 7.458 442 40.9 1.79 23.0
8Y20 1.99 opposite sides 0.148 0.147 0.68 1.8 7.461 241 21.9 1.78 12.3
8Y25 3.11 0.227 0.226 0.44 1.9 7.465 255 23.1 1.75 13.2

230×650 10Y12 0.76 0.059 0.058 1.72 1.8 7.455 241 27.0 1.75 15.4
10Y16 1.34 Equal on two 0.104 0.103 0.97 1.9 7.458 255 28.2 1.75 16.1
10Y20 2.11 opposite sides 0.161 0.160 0.63 2.0 7.611 263 24.3 1.69 15.2
10Y25 3.28 0.249 0.248 0.40 2.1 7.465 281 31.6 1.79 17.7

300×300 12Y12 1.51 0.095 0.093 2.15 2.9 7.681 378 17.8 1.71 10.4
12Y16 2.67 Equal on four 0.154 0.151 1.99 3.3 7.684 430 19.1 1.69 11.3
12Y20 4.18 opposite sides 0.219 0.216 1.39 1.8 7.687 234 10.2 1.69 6.0
12Y25 6.55 0.309 0.306 0.98 1.9 7.691 247 10.7 1.68 6.4

450×450 28Y12 1.56 0.106 0.102 3.92 2.5 7.604 329 25.3 1.77 14.3
28Y16 2.77 Equal on four 0.175 0.172 1.74 3.4 7.607 447 31.9 1.77 18.0
28Y20 4.34 opposite sides 0.257 0.256 0.39 2.8 7.611 368 26.9 1.76 15.3
28Y25 6.79 0.373 0.372 0.27 3.0 7.614 394 28.9 1.75 16.5

650×650 36Y12 0.96 0.073 0.068 7.35 1.8 7.455 241 26.9 1.81 14.9
36Y16 1.70 Equal on four 0.121 0.117 3.42 1.9 7.458 255 28.3 1.80 15.7
36Y20 2.67 opposite sides 0.179 0.175 2.29 2.0 7.461 268 29.6 1.79 16.5
36Y25 4.18 0.264 0.262 0.76 2.1 7.465 281 31.6 1.79 17.7

750×750 48Y12 0.96 0.074 0.068 8.82 2.0 7.312 274 35.4 1.82 19.5
48Y16 1.71 Equal on four 0.124 0.119 4.20 2.1 7.314 287 37.4 1.812 0.7
48Y20 2.68 opposite sides 0.183 0.179 2.24 2.3 7.318 314 39.5 1.81 21.9
48Y25 4.19 0.270 0.268 0.76 2.5 7.321 341 42.6 1.81 23.5
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 Table 3: Size, reinforcement details and capacities of wall sections as per IS 456:2000 and proposed approaches

Section          Longitudinal reinforcement Mu/fckbD2 at Pu=0 Curvature, φmax Curvature ductility, µφ
size, Diameter,  Spacing, pt , IS 456:2000 Proposed Error, IS 456:2000 Proposed Ratio IS 456 : 2000 Proposed Ratio
mm mm mm percent percent w.r.t. (10-4/mm) (10-7/mm)

proposed

230×1500 12 280 0.39 0.031 0.027 14.82 2.105 6.851 307 77.5 1.85 42
12 200 0.52 0.042 0.037 13.51 2.105 6.851 307 77.5 1.85 42
12 140 0.72 0.052 0.048 8.33 2.105 6.851 307 77.5 1.85 42
12 100 0.98 0.066 0.062 6.45 2.105 6.851 307 77.5 1.85 42
16 280 0.69 0.054 0.049 10.20 2.235 6.854 326 82.1 1.85 44
16 200 0.93 0.066 0.061 8.20 2.235 6.854 326 82.1 1.85 44
16 140 1.28 0.084 0.079 6.33 2.235 6.854 326 82.1 1.85 44
16 100 1.74 0.106 0.102 3.92 2.235 6.854 326 82.1 1.85 44
20 280 1.09 0.077 0.072 6.94 2.376 6.856 347 87.1 1.85 64
20 200 1.46 0.096 0.091 5.50 2.376 6.856 347 87.1 1.85 64
20 140 2.00 0.120 0.116 3.45 2.376 6.856 347 87.1 1.85 64
20 100 2.73 0.151 0.149 1.34 2.376 6.856 347 87.1 1.85 64

230×2500 12 280 0.35 0.027 0.024 12.50 2.014 6.286 320 115.5 1.86 62
12 200 0.51 0.039 0.035 11.43 2.014 6.286 320 115.5 1.86 62
12 140 0.71 0.051 0.046 10.87 2.014 6.286 320 115.5 1.86 62
12 100 0.98 0.067 0.062 8.07 2.014 6.286 320 115.5 1.86 62
16 280 0.63 0.045 0.041 9.76 2.369 6.288 377 148.0 1.86 79
16 200 0.90 0.064 0.059 8.48 2.369 6.288 377 148.0 1.86 79
16 140 1.25 0.082 0.077 6.49 2.369 6.288 377 148.0 1.86 79
16 100 1.74 0.106 0.102 3.92 2.369 6.288 377 148.0 1.86 79
20 280 0.98 0.064 0.060 6.67 2.534 6.289 403 158.0 1.86 85
20 200 1.42 0.092 0.087 5.75 2.534 6.289 403 158.0 1.86 85
20 140 1.97 0.117 0.113 3.54 2.534 6.289 403 158.0 1.86 85
20 100 2.73 0.151 0.148 2.03 2.534 6.289 403 158.0 1.86 85

230×3500 12 280 0.36 0.029 0.026 11.54 2.358 5.806 406 208.2 1.87 111
12 200 0.51 0.039 0.035 11.43 2.358 5.806 406 208.2 1.87 111
12 140 0.70 0.050 0.046 8.70 2.358 5.806 406 208.2 1.87 111
12 100 0.98 0.067 0.062 8.07 2.358 5.806 406 208.2 1.87 111
16 280 0.65 0.048 0.044 9.09 2.521 5.808 434 222.3 1.87 119
16 200 0.89 0.063 0.058 8.62 2.521 5.808 434 222.3 1.87 119
16 140 1.24 0.081 0.076 6.58 2.521 5.808 434 222.3 1.87 119
16 100 1.74 0.106 0.102 3.92 2.521 5.808 434 222.3 1.87 119
20 280 1.01 0.070 0.065 7.69 2.709 5.809 466 238.7 1.87 127
20 200 1.40 0.091 0.086 5.81 2.709 5.809 466 238.7 1.87 127
20 140 1.95 0.115 0.111 3.61 2.709 5.809 466 238.7 1.87 127
20 100 2.73 0.151 0.148 2.03 2.709 5.809 466 238.7 1.87 127
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Generating Pu – Mu and Pu – φφφφφmax curves
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Numerical comparison
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