TABLE: Concrete Beam Summary - ACI 318-14
Story label' Unique Name DesignSection Station AsTopCombo AsTop AsBottom. AtShear AlTorsion AtTorsion

cm tm? cm? cm?/cm cm? cm?/cm
N+3.75 B178 224 V50x90 338 B.2.4.5-3 3.42 5.37 0.05 0.00 0.00
N+3.75 B178 224 V50x90 388 B.2.4.5-3 3.42 5.65 0.05 0.00 0.00
N+3,75 B178 224 V50x90 388 B.2.4.5-3 3.73 5.90 0.04 0.00 0.00
N+3.75 B178 224 V50x90 438 B.2.4.5-3 3.73 5.32 0.05 0.00 0.00
N+3.75 B178 224 V50x90 488 B.2.4.5-3 3.73 4.55 0.05 0.00 0.00
N+3.75 B178 224 V50x90 538 B.2.4.5-3 3.73 3.82 0.05 0.00 0.00
N+3.75 B178 224 V50x80 538 B.2.4.5-3 3.84 8.02 0.06 0.00 .00
N+3.75 B178 224 V50x90 588 B.2.4.5-3 3.84 3.84 0.06 0.00 0.00
N+3.75 B178 224 V50x90 638 B.2.4.5-3 3.96 3.84 0.06 0.00 0.00
N+3.75 B178 224 V50x90 688 B.2.4,5-3 6.81 3.84 0.07 (.00 0.00
N+3.75 B178 224 V50x90 688 B.2.4.5-3 6.59 3.65 0.08 18.41 0.08
N+3,75 B178 224 V50x90 719 B.2.4.5-3 9.25 3.65 0.08 18.41 0.08
N+3.75 B178 224 V50x80 750 B.2.4.5-3 12.02 6.30 0.08 18.41 0.08
N+3.75 B230 189 V50x90 25 B.2.4.5-8 11.56 5.72 0.04 24.59 0.10
N+3,75 B230 189 V50x90 56 B.2.4.5-8 8.45 2.84 0.04 24.59 0.10
N+3.75 B230 189 V50x80 88 B.2.4.5-8 5.46 2.84 0.04 24.59 0.10
N+3.75 B230 189 V50x90 88 B.2.4.5-3 6.16 3.59 0.04 0.00 0.00
N+3.75 B230 189 V50x80 138 B.2.4.5-8 3.58 3.59 0.04 0.00 0.00
N+3.75 B230 189 V50x90 188 B.2.4.5-8 3.59 3.59 0.04 0.00 0.00
N+3.75 B230 i89 V50x90 238 B.2.4.5-8 3.59 5.40 0.04 .00 0.00
N+3.75 B230 189 V50x90 238 B.2.4.5-3 417 5.97 0.00 0.00 0.00
N+3.75 B230 189 V50x90 288 B.2.4.5-3 4.17 7.21 0.00 0.00 0.00
N+3.75 B230 189 V50x90 338 B.2.4.5-3 417 8.20 0.00 0.00 0.00
N+3.75 B230 189 V50x90 388 B.2.4.5-3 4.17 8.94 0.00 0.00 0.00
N+3.75 B230 189 V50x90 388 B.2.4.5-3 4.59 9.06 0.00 0.00 0.00
N+3.75 B230 189 V50x90 438 B.245-3 4.59 8.44 0.00 0.00 0.00
N+3.75 B230 189 V50x90 488 B.2.4.5-3 4.59 7.58 Q.00 0.00 0.00
N+3.75 B230 189 V50x90 538 B.2.4.5-3 4,59 6.72 0.00 0.00 0.00
N+3.75 B230 189 V50x90 538 B.2.4.5-3 4.66 6.73 0.04 0.00 0.00
N+3.75 B230 189 V50x90 588 B.2.4.5-3 4.66 4.81 0.04 0.00 0.00
N+3.75 B230 189 V50x90 638 B.2.4.5-3 4.66 4.66 0.04 0.00 0.00
N+3.75 B230 189 V50x90 688 B.2.4.5-3 6.09 4.66 0.04 0.00 0.00
N+3.75 B230 189 V50x90 688 B.2.4.5-3 5.98 4.41 0.04 24.67 0.10
N+3.75 B230 189 V50x90 719 B.2.4.5-3 8.65 4.41 0.04 24.67 0.10
N+3.75 B230 189 V50x90 750 B.2.4.5-3 11.44 6.44 0.04 24,67 0.10
N+3.75 B231 236 V5090 50 B.2.4.5-8 19.89 12.49 0.14 0.00 (.00
N+3.75 B231 236 V50x90 89 B.2.4.5-3 14.17 5.75 0.14 (.00 0.00
N+3,75 B231 236 V50x90 128 B.2.4.5-8 8.47 5.75 0.14 0.00 0.00
N+3.75 B231 236 V50x90 128 B.2.4.5-8 8.41 5.56 0.04 0.00 0.00
N+3.75 B231 236 V50x90 178 B.2.4.5-8 5.56 5.56 0.04 0.00 0.00
N+3.75 B231 236 V50x90 228 B.2.4.5-8 5.56 6.63 0.04 0.00 0.00
N+3.75 B231 236 V50x90 278 B.2.4.5-8 5.56 11.15 0.04 0.00 0.00
N+3.75 B231 236 V50x90 278 B.2.4.5-8 5.32 10.96 0.00 0.00 0.00
N+3.75 B231 236 V50x90 328 B.2.4.5-8 5.32 13.45 0.00 0.00 0.00
N+3.75 B231 236 V50x90 378 B.2.4.5-8 5.32 14.17 0.00 0.00 0.00
N+3.75 B231 236 V50x90 428 B.2.4.5-8 5.32 1417 0.00 0.00 0.00
N+3.75 B231 236 V50x90 428 B.2.4.5-8 5.05 14.17 0.00 0.00 0.00
N+3.75 B231 236 v50x90 471 B.2.4.5-8 5.05 1417 0.00 0.00 0.00
N+3.75 B231 236 V50x90 513 B.2.4.5-8 5.05 14.24 0.00 0.00 0.00
N+3.75 B231 236 V50x90 556 B.2.4.5-8 5.05 14,58 0.00 0.00 0.00
N+3.75 B231 236 V50x90 556 B.2.4.5-8 4,67 14.47 0.00 0.00 0.00
N+3.75 B231 236 V50x90 595 B.2.4.5-8 4,67 14.17 0.00 0.00 0.00
N+3.75 B231 236 v50x90 634 B.2.4.5-8 467 14.17 0.00 0.00 .00
N+3.75 B231 236 V50x90 673 B.2.4.5-8 4.67 14.17 0.00 0.00 0.00
N+3.75 B231 236 V50x90 673 B.2.4.5-8 4,22 14,17 0.00 0.00 0.00
N+3.75 B231 236 V50x90 722 B.2.4.5-8 4.22 13.31 0.00 0.00 0.00
N+3.75 B231 236 V50x90 771 B.2.4.5-8 4.22 10.49 0.00 0.00 0.00
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TABLE: Concrete Beam Summary - AC1 318-14
Story Label Unique Name Design Section Station AsTop Combo AsTop AsBottom AtShear AlTorsion AtTorsion

cm cm? cm? cm?/cm cm? em?/em

N+3.75 B231 236 V50x90 820 B.2.4.5-8 4.22 7.83 0.00 0.00 0.0(
N+3.75 B231 236 V50x90 820 B.2.4.5-8 3.49 7.26 0.04 0.00 0.00
N+3.75 B231 236 V50x90 858 B.2.4.5-8 3.49 3.95 0.04 0.00 0.00
N+3.75 B231 236 V50x90 897 B.2.45-8 3.49 3.49 0.04 0.00 0.00
N+375 B231 236 V50x90 935 B.2.4.5-8 3.49 3.49 0.04 0.00 0.00
N+3.75 B231 236 V50x90 973 B.2.4.5-8 7.07 3.49 0.04 0.00 0.00
N+3.75 B231 236 V50x90 973 B.2.4.5-8 5.99 2.61 0.14 0.00 0.00
N+3.75 8231 236 V50x90 1010 B.2.4.5-8 14.17 2.61 0.15 0.00 0.00
N+2.75 B231 236 V50x90 1046 B.2.4.5-8 17.69 9.33 0.15 0.00 0.00
N+3.75 B232 222 V50x90 25 B.2.4.5-3 13.12 7.05 0.09 0.00 0.00
N+3.75 8232 222 V50x90 67 B.2.4.5-3 9.71 4.06 0.09 0.00 0.00
N+3.75 B232 222 V50x90 108 B.2.4.5-3 6.52 4.06 0.08 0.00 0.00
N+3.75 B232 222 V50x90 150 B.2.4.5-3 4.06 406 0.08 0.00 0.00
N+3.75  B232 222 V50x90 150 B.2.4.5-3 5.08 5.08 0.07 0.00 0.00
N+3.75 B232 222 V50x90 200 B.2.4.5-3 5.08 5.08 0.07 0.00 0.00
N+3.75 B232 222 V50x90 249 B.2.4.5-3 5.08 5.08 0.07 0.00 0.00 .
N+3.75 B232 222 V50x90 299 B.2.4.5-3 5.08 5.92 0.06 0.00 0.00
N+3.75 B232 222 V50x90 299 B.2.4.5-3 5.75 6.48 0.06 0.00 0.00
N+3.75 B232 222 V50x90 349 B.2.4.5-3 5.75 7.30 0.05 0.00 0.00
N+3.75 B232 222 V50x90 399 B.2.4.5-3 5.75 7.94 0.05 0.00 0.00
N+3.75 B232 222 V50x90 449 B.2.4.5-3 5.75 8.33 0.05 0.00 0.00
N+3.75 8232 222 V50x90 449 B.2.4.5-3 6.26 8.69 0.06 0.00 0.00
N+3.75 B232 222 V50x90 492 B.2.4.5-3 6.26 8.31 0.06 0.00 0,00
N+3.75 B232 222 V50x90 536 B.2.4.5-3 6.26 7.75 0.07 0.00 0.00
N+3.75 B232 222 V50x90 579 B.2.4.5-3 6.26 7.02 0.07 0.00 0.00
N+3.75 B232 222 V50x90 579 B.2.4.5-3 6.67 7.35 0.08 0.00 0.00
N+3.75 8232 222 V50x90 619 B.2.4.5-3 7.70 6.67 0.08 0.00 0.00 .
N+3.75 B232 222 V50x90 659 B.2.4.5-3 10.26 6.99 0.08 0.00 0.00
N+3.75 B235 361 V50x90 0 B.2.4.7-4 0.21 0.20 0.06 0.00 0.00
N+2.75 B235 361 V50x90 39 B.2.4.5-8 2.29 2.29 0.06 0.00 0.00
N+3.75 B235 361 V50x90 79 B.2.4.5-8 2.29 2.29 0.07 0.00 0.00
N+3.75 B235 361 V50x90 118 B.2.4.5-8 2.29 2.29 0.07 0.00 0.00
N+3.75 B235 361 V50x90 157 B.2.4.5-8 2.94 2.29 0.07 0.00 0.00
N+3.75 B235 361 V50x90 157 B.2.4.5-8 3.17 2.52 0.08 0.00 0.00
N+3.75 B235 361 V50x90 201 B.2.4.5-8 4.90 2.52 0.09 0.00 0.00
N+3.75 B235 361 V50x90 245 B.2.4.5-8 6.84 2,52 0.09 0.00 0.00
N+3.75 B235 361 V50x90 289 B.2.4.5-8 8.99 4.66 0.09 0.00 0.00
N+3.75 B237 32 V50x90 50 B.2.4.5-3 10.63 5.73 0.13 0.00 0.00 .
N+3.75 B237 32 V50x90 84 B.2.4.5-3 7.93 3.52 0.13 0.00 0.00
N+3.75 B237 32 V50x90 117 B.2.4.5-3 5.37 3.31 0.13 0.00 0.00
N+3.75 B237 32 V50x90 151 B.2.4.5-3 3.31 3.31 0.13 0.00 0.00
N+3.75 B237 32 V50x90 151 B.2.4.5-3 4.09 4.09 0.11 0.00 0.00
N+3.75 B237 32 V50x90 189 B.2.4.5-3 4.09 4.09 0.11 0.00 0.00
N+3.75 B237 32 V50x90 227 B.2.4.5-3 4.09 4.09 0.11 0.00 0.00
N+3.75 B237 32 V50x90 264 B.2.4.5-3 4.09 489 0.10 0.00 0.00
N+3.75 B237 32 V50x90 302 B.2.4.5-3 4.09 6.41 0.10 0.00 0.00
N+3,75 B237 32 V50x90 302 B.2.4.5-3 4.73 6.96 0.10 0.00 0.00
N+3.75 B237 32 V50x90 336 B2.4.7-4 4.85 8.00 0.10 0.00 0.00
N+3.75 B237 32 V50x90 369 B.2.4.7-4 6.16 8.94 0.10 0.00 0.00
N+3.75 B237 EY) V50x90 403 B.2.4.7-4 7.55 9.77 0.10 0.00 0.00
N+3.75 B238 21 V50x90 25 B.2.4.5-8 4.44 2.13 0.05 0.00 0.00
N+3.75 B238 21 V50x90 71 B.2.4.7-8 2.34 1.92 0.05 0.00 0.00
N+3.75 B238 21 V50x90 117 B.2.4.7-4 1.21 2.48 0.05 0.00 0.00
N+3.75 B238 21 V50x390 117 B.2.4.7-4 1.36 2.59 0.04 0.00 0.00
N+3.75 B238 21 V50x90 166 B.2.4.7-4 1.36 2.94 0.04 0.00 0.00
N+3.75 B238 21 V50x90 215 B.2.4.7-4 1.36 3.25 0.03 0.00 0.00
N+2.75 B238 21 V50x90 264 B.2.4.7-4 1.36 3.83 0.03 0.00 0.00 .
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TABLE: Concrete Beam Summary - ACl 318-14
Story Label Unique Name DesignSection Station AsTopCombo AsTop AsBottom AtShear AlTorsion At Tersion

cm cm? cm? cm?/em cm? cm?/em
N+3.75 B238 21 V50x90 264 B.2.4.7-8 1.52 3.84 0.03 0.00 0.00
N+3.75 B238 21 V50x20 302 B.2.4.7-8 1.52 4.05 0.03 0.00 0.00
N+3.75 B238 21 V50x90 341 B.2.4.7-8 1.52 4.24 0.03 0.00 0.00
N+3.75 B238 21 VS50x90 379 B.2.4.7-8 1.52 4.34 0.04 0.00 0.00
N+3.75 B238 21 V50x90 417 B.2.4.7-8 1.56 4,32 0.04 0.00 0.00
N+3.75 B238 21 V50x90 417 B.2.4.7-8 1.89 4.55 0.04 0.00 0.00
N+3.75 B238 21 V50x50 466 B.2.4.7-8 3.47 4.14 0.04 0.00 0.00
N+3.75 B238 21 VS0x%0 515 B.2.4.5-8 5.38 4.04 0.05 0.00 0.00
N+3.75 B240 4482 V50x90 50 B.2.4.5-8 13.06 9.71 0.16 0.00 0.00
N+3.75 B240 4482 V50x90 84 B.2.4.7-8 8.51 8.99 0.15 0.00 0.00
N+3.75 B240 4482 V50x90 117 B.2.4.7-8 5.04 9.03 0.15 0.00 0.00
N+3.75 B240 4482 V50x90 117 B.2.4.7-8 8.24 8.94 0.11 0.00 0.00
N+3.75 B240 4482 V50x80 166 B.2.4.5-8 4.19 8.28 0.11 0.00 0.00
N+3.75 B240 4482 V50x80 215 B.2.4.5-8 4.19 7.40 0.10 0.00 0.00
N+3.75 B240 4482 V50x90 264 B.2.4.5-8 4.19 6.35 0.10 0.00 0.00
N+3.75 B240 4482 V50x90 264 B.2.4.5-8 4.33 6.53 0.11 0.00 0.00
N+3.75 B240 4482 V50x90 302 B.2.4.5-8 4.33 6.24 0.11 0.00 0.00
N+3.75 B240 4482 V50x90 341 B.2.4.5-8 4.33 6.59 0.11 0.00 0.00
N+3.75 B240 4482 V50x90 379 B.2.4.5-8 4,33 6.79 0.12 0.00 0.00
N+3.75 B240 4482 V50x90 417 B.2.4.7-8 5.80 6.88 0.12 0.00 0.00
N+3.75 B240 4482 V50x90 417 B.2.4.7-8 6.23 7.20 0.16 0.00 0.00
N+3.75 B240 4482 V50x90 454 B.2.4.5-8 10.22 7.35 0.17 0.00 0.00
N+3.75 B240 4482 V50x90 490 B.2.4.7-8 14.17 8.24 0.17 0.00 0.00
N+3.75 B257 3503 V50x90 25 B.2.4.5-8 9.00 4.49 0.08 0.00 0.00
N+3.75 B257 3503 V50x90 71 B.2.4.7-8 4.38 4.63 0.08 0.00 0.00
N+3.756 B257 3503 VS0x90 117 B.2.4.5-8 225 6.04 0.07 0.00 0.00
N+3.78 B2S§7 3503 V50x90 117 B.2.4.5-8 2,12 5.85 0.06 0.00 0.00
N+3.78 B257 3503 V50x80 166 B.2.4.5-8 2.12 6.27 0.05 0.00 0.00
N+3.75 B257 3503 V50x80 215 B.2.4.5-8 2,12 6.49 0.05 0.00 0.00
N+3.75 B257 3503 V50x50 264 B.2.4.5-8 2.12 699 0.05 0.00 0.00
N+3.75 B257 3503 V50x20 264 B.2.4.5-8 2.03 6.69 0.05 0.00 0.00
N+3.75 B257 3503 V50x90 302 B.2.4.5-8 2.03 5.99 0.05 0.00 0.00
N+3.75 B257 3503 V50x90 341 B.2.4.5-8 2.03 5.61 0.05 0.00 0.00
N+3.75 B257 3503 V50x50 379 B.2.4.5-8 2.03 5.20 0.06 0.00 0.00
N+3.75 B257 3503 V50x90 417 B.2.4.5-8 2.03 4.70 0.06 0.00 0.00
N+3.75 B257 3503 VS0x90 417 B.2.4.7-8 2.04 4.63 0.08 0.00 0.00
N+3.75 B257 3503 V50x90 466 B.2.4.7-8 3.69 2.75 0.08 0.00 0.00
N+3.75 B257 3503 V50x90 515 B.2.4.5-8 8.09 3.88 0.08 0.00 0.00
N+3.7S B258 7 V30X90 0 B.2.4.5-8 2.34 1.25 0.02 0.00 0.00
N+3.75 B258 7 V30X90 358 B.2.4.5-8 1.86 071 0.01 0.00 0.00
N+3.75 B258 7 V30X90 78 B.2.4.5-8 1.49 0.71 0.01 0.00 0.00
N+3.75 B258 7 V30X50 117 B.2.4.5-8 1.23 0.71 0.01 0.00 0.00
N+3.78 B258 7 V30X90 117 B.2.4.5-8 1.19 0.73 0.02 0.00 0.00
N+3.75 B258 7 V30X90 166 B.2.4.5-8 0.73 0.73 0.01 0.00 0.00
N+3.75 B258 7 V30X90 215 B.2.4.5-8 0.73 0.74 0.01 0.00 0.00
N+3.75 B258 7 V30X80 264 B.2.4.5-8 0.73 0.82 0.01 0.00 0.00
N+3.75 B258 7 V30X90 264 B.2.4.5-8 0.68 0.75 0.01 0.00 0.00
N+3,75 B258 7 V30X80 302 B.2.4.5-8 0.68 0.51 0.01 0.00 0.00
N+3.75 B258 7 V30X50 341 B.2.4.5-8 0.68 1.01 0.01 0.00 0.00
N+3.75 B258 7 V30X80 379 B.2.4.5-8 0.68 1.05 0.01 0.00 0.00
N+3.75 B258 7 V30X90 417 B.2.4.5-8 0.68 1.02 0.01 0.00 0.00
N+3.75 B258 7 V30Xa0 417 B.2.4.5-8 0.66 0.97 0.01 0.00 0.00
N+3.75 B258 7 V30X90 458 B.2.4.5-8 0.66 0.98 0.01 0.00 0.00
N+3.75 B258 7 V30X80 499 B.2.4.5-8 0.66 0.87 0.01 0.00 0.00
N+3.75 B258 7 V30X380 540 B.2.4.7-8 0.55 0.64 0.01 0.00 0.00
N+0.00 BS5 11 V40x90 o} B.2.4.5-3 3.68 3.51 0.06 0.00 0.00
N+0.00 BS 11 V40x90 37 B.2.4.5-3 5.97 5.97 0.06 0.00 0.00
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TABLE: Concrete Beam Summary - ACl 318-14
Story Label Unigue Name Design Section Station AsTopCombo AsTop AsBottom AtShear AlTorsion AtTorsion

cm cm? cm? cm?/cm cm? cm?/cm

N+0.00  BS 11 V40x90 74 B.2.4.5-3 5.97 5.97 0.06 0.00 0.00
N+0.00  BS 11 VA40x90 111 B.2.4.5-3 5.97 5.97 0.06 0.00 0.00
N+0.00  BS 11 V40xS0 111 B.2.4.5-3 6.02 6.02 0.06 0.00 0.00
N+0.00  BS 11 V40x90 150 B.2.4.5-3 6.02 6.02 0.06 0.00 0.00
N+0.00  Bs 11 V40x90 189 B.2.4.5-3 6.02 6.02 0.06 0.00 0.00
N+0.00  BS 11 V40x90 227 B.2.4.5-3 6.02 6.02 0.06 0.00 0.00
N+0.00  BS 11 V40x30 266 B.2.4.5-3 6.02 6.02 0.06 0.00 0.00
N+0.00  BS 11 VADX90 266 B.2.4.5-8 11.81 11.20 0.13 0.00 0.00
N+0.00  BS 11 V4Dx90 305 B.2.4.5-8 11.20 7.83 0.13 0.00 0.00
N+0.00  BS 11 V40x90 343 B.2.4.5-8 7.61 3.55 0.14 0.00 0.00
N+0.00  B5 11 VA40x90 382 B.2.4.5-3 6.23 2.93 0.14 0.00 0.00
N+0.00  BS 1 V40x90 420 8.2.4.5-3 10.68 5.49 0.14 0.00 0.00
N+0.00 B6 2962 V40x90 0 B.2.4.5-3 11.20 5.82 0.11 0.00 0.00
N+0.00  B6 2962 VA40x30 50 B.2.4.5-3 7.40 3.17 0.11 0.00 0.00
N+0.00 B6 2962 V40x90 100 B.2.4.5-3 3.85 3.17 0.11 0.00 0.00
N+0.00 B6 2962 V40x90 150 B.2.4.5-3 3.17 3.17 0.10 0.00 0.00 .
N+0.00 B6 2962 V40x90 150 B.2.4.5-3 2.99 2.99 0.08 0.00 0.00
N+0.00 B6 2962 V40X90 200 B.2.4.5-3 2.99 2.99 0.07 0.00 0.00
N+0.00  B6 2962 VADx90 250 B.2.4.5-3 2.99 3.63 0.07 0.00 0.00
N+0.00 B6 2962 V40x90 300 B.2.4.5-3 2.99 438 0.07 0.00 0.00
N+0.00  B6 2962 V40x90 300 B.2.4.5-3 2.73 4.09 0.09 0.00 0.00
N+D.00  B6 2962 V40x90 349 B.2.4.7-8 3.40 436 0.09 0.00 0.00
N+0.00 B6 2962 V40x90 397 B.2.4.5-8 6.16 5.06 0.10 0.00 0.00
N+0.00 B9 3303 V40x90 ) B.2.45-8 12.57 9.74 0.13 0.00 0.00
N+0.00 B9 3303 V40x90 50 B.2.4.5-8 11.20 6.29 0.13 0.00 0.00
N+0.00 B9 3303 V40x90 100 B.2.4.5-8 7.97 6.29 0.12 0.00 0.00
N+0.00 B9 3303 V40x90 150 B.2.4.5-8 6.29 6.29 0.12 0.00 0.00 .
N+0.00 B9 3303 V40x90 150 B.2.4.5-8 5.14 5.14 0.09 0.00 0.00
N+0.00 B9 3303 V40x90 200 B.2.4.5-8 514 5.14 0.09 0.00 0.00
N+0.00 B9 3303 V40x90 250 B.2.4.5-8 5.14 5.14 0.08 0.00 0.00
N+0.00 B9 3303 VA40x90 300 B.2.4.5-8 5.14 5.14 0.08 0.00 0.00
N+0.00 B9 3303 V40x90 300 B.2.4.5-8 422 4.22 0.10 0.00 0.00
N+0.00 B9 3303 VAOX9D 349 B.2.4.7-8 4.25 5.20 0.10 0.00 0.00
N+0.00 B9 3303 V40x90 397 B.2.4.5-8 7.31 6.60 0.10 0.00 0.00
N+0.00 BI10 16 V40x90 0 B.2.4.5-3 10.98 6.60 0.11 0.00 0.00
N+0.00 B1D 16 V40x90 42 8.2.4.5-3 8.36 4.44 0.10 0.00 0.00
N+0.00 B1D 16 V40x90 84 B.2.4.5-3 6.11 4.44 0.10 0.00 0.00
N+0.00  B1D 16 VA40x90 84 8.2.4.5-3 6.30 6.19 0.07 0.00 0.00 .
N+0.00  B1D 16 V40x90 111 B.2.4.5-3 6.20 6.19 0.07 0.00 0.00
N+0.00 B10 16 VADX9D 111 B.2.4.5-3 6.12 6.12 0.07 0.00 0.00
N+0.00 B1D 16 V40x90 140 B.2.4.5-3 6.12 6.12 0.07 0.00 0.00
N+0.00 B10 16 V40x90 168 B.2.4.5-3 6.12 6.12 0.07 0.00 0.00
N+0.00  B1O 16 V40x90 168 B.2.4.5-3 7.11 7.11 0.07 0.00 0.00
N+0.00 B10 16 V409D 210 B.2.45-3 7.11 711 0.07 0.00 0.00
N+0.00 810 16 V40x90 252 B.2.4.5-3 7.11 7.11 0.07 0.00 0.00
N+0.00 BI1D 16 V40x90 252 B.2,4.5-3 7.12 7.12 0.07 0.00 0.00
N+0.00 B10 16 VA40x90 266 B.2.4.5-3 7.12 7.12 0.07 0.00 0.00
N+0.00  B1D 16 V40x90 266 B.2.4.5-3 6.87 6.87 0.07 0.00 0.00
N+0.00 B10 16 V40x90 301 B.2.4.5-3 6.87 6.87 0.08 0.00 0.00
N+0.00 B10 16 V40x90 336 B.2.4.5-3 6.87 6.87 0.08 0.00 0.00
N+0.00 B10 16 V4Dx90 336 B.2.4.5-8 7.91 6.27 0.07 0.00 0.00
N+0.00 B1D 16 VA40X90 378 B.2.4.5-3 8.53 6.27 0.08 0.00 0.00
N+0.00 B10 16 VA0x90 420 8.2.4.5-3 9.66 6.87 0.08 0.00 0.00
N+0.00 B11 2967 V40x90 63 B.2.4.7-8 5.20 2.00 0.00 0.00 0.00
N+0.00  B11 2967 V40x90 95 B.2.4.7-8 3.76 2.35 0.00 0.00 0.00
N+0.00 B11 2967 VA0X90 95 B.2.4.7-8 431 3.12 0.00 0.00 0.00
N+0.00  B11 2967 V40x90 145 B.2.4.5-8 312 3.12 0.00 0.00 0.00 .
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TABLE: Concrete Beam Summary - ACI 318-14
Stary Label Unigque Name Design Section Station AsTop Combo AsTop AsBottom AtShear AlTorsion At Torsion

cm cm? cm? cm?fem cm? cm?/cm
N+0.00 B11 2967 V40x90 195 B.2.4.5-8 3.12 3.22 D0.00 0.00 0.00
N+0.00 B11 2967 V40x90 245 B.2.4.5-8 3.12 3.81 0.00 0.00 0.00
N+0.00 B11 2967 V40x90 245 B.2.4.5-8 3.82 4.53 0.00 0.00 0.00
N+0.00 Bl1 2967 V40x90 295 B.2.4.5-8 3.82 4.64 0.00 0.00 D0.00
N+0.00 Bl11 2967 V40x90 345 B.2.4.5-8 3.82 4.55 0.00 0.00 0.00
N+0.00 Bl1 2967 V40x90 395 B.2.4.5-8 3.82 4.61 0.00 0.00 D0.00
N+0.00 Bi11 2967 VA0x90 395 B.2.4.5-8 4.27 5.09 0.00 0.00 0.00
N+0.00 Bl1 2967 V40x90 443 B.2.4.5-8 4.27 5.46 0.00 0.00 0.00
N+0.00 B11 2967 V40x90 490 B.2.4.5-8 4.27 5.68 0.00 0.00 0.00
N+0.00 Bil1 2967 V40x90 490 B.2.4.5-8 4.82 7.08 0.02 0.00 0.00
N+0.00 Bl1 2967 V40x90 529 B.2.4.5-8 4.82 5.55 D.02 0,00 D0.00
N+0.00 Bl11 2967 V40x30 567 B.2.4.5-8 4.82 4.82 D0.03 0.00 0.00
N+0.00 Bl11 2967 V40x30 606 B.2.4.7-8 6.35 4.82 0.03 0.00 0.00
N+D0.00 B11 2967 V40x30 645 B.2.4.5-8 9.96 4.82 0.03 0.00 0.00
N+0.00 B11 2967 V40x90 645 B.2.4.5-8 10.43 5.65 D0.18 15.74 0.07
N+0.00 B11 2967 V40x90 638 B.2.4.5-8 15.86 10.60 0.18 15.74 D.07
N+0.00 B13 2170 V50x90 25 B.2.4.5-3 14.17 7.43 D.05 0.00 D.00
N+0.00 B13 2170 V50x90 67 B.2.4.5-3 9.61 4.00 0.04 0.00 D.00
N+0.00 B13 2170 V50x90 108 B.2.4.5-3 5.09 4.00 D0.04 0.00 0.00
N+0.00 B13 2170 V50x90 150 B.2.4.5-3 4.00 4.29 0.04 0.00 0.00
N+0.00 B13 2170 V50x90 150 B.2.4.5-3 4.08 4.17 D.04 0.00 0.00
N+0.00 B13 2170 V50x90 200 B.2.4.5-3 4.08 6.46 0.04 0.00 0.00
N+0.00 B13 2170 V50x90 249 B.2.4.5-3 4.08 8.52 D.04 0.00 0.00
N+0.00 B13 2170 V50x90 299 B.2.4.5-3 4.08 10.34 0.04 0.00 D.00
N+0.00 B13 2170 V50x90 299 B.2.4.5-3 4.21 10.31 0.04 0.00 D.00
N+0.00 B13 2170 VS0x30 349 B.2.4.5-3 4.21 10.31 0.04 0.00 0.00
N+0.00 B13 2170 V50x90 399 B.2.4,5-3 421 10.06 D.04 0.00 0.00
N+0.00 B13 2170 V50x90 449 B.2.4.5-3 421 9.55 0.04 0.00 0.00
N+0.00 B13 2170 V50x90 449 B.2.4,5-3 4.39 961 0.04 0.00 0.00
N+D.00 B13 2170 V50x90 492 B.2.4.5-3 4.39 7.42 0.04 0.00 0.00
N+0.00 B13 2170 V50x90 536 B.2.4.5-3 4.39 5.06 D.04 0.00 0.00
N+D0.00 B13 2170 V50x90 579 B.2.4.5-3 4.39 4.39 D.04 0.00 D0.00
N+0.00 B13 2170 V50x80 579 B.2.4.5-3 4.64 4.64 D.05 0.00 0.00
N+0.00 B13 2170 v50x80 619 B.2.4.5-3 8.16 4.64 0.05 0.00 0.00
N+0.00 B13 2170 V50x90 659 B.2.4.5-3 13.76 7.45 D0.06 D0.00 0.00
N+0.00 Bl14 22 VS0x90 25 B.2.4.4-4 1417 8.58 0.07 17.76 D0.07
N+0.00 B14 22 V50x90 56 B.2.4.5-3 12,16 4.44 0.06 17.76 0.07
N+0.00 B14 22 V50x90 88 B.2.4.5-3 7.51 4,44 0.06 17.76 0,07
N+D.00 B14 22 V50x90 88 B.2.4.5-3 7.63 4.45 D0.04 D.00 D.00
N+0.00 B14 22 V50x90 138 B.2.4.5-3 4.45 4.45 D.04 D.00 0.00
N+0.00 B14 22 V50x90 188 B.2.4.5-3 4.45 4.45 D.04 0.00 0.00
N+0,00 Bl4 22 V50x90 238 B.2.4.5-3 4.45 6.44 D.04 0.00 0.00
N+0.00 B14 22 V50x90 238 B.2.4.5-3 4.50 6.41 0.00 0.00 0,00
N+0.00 Bl14 22 V50x90 288 B.2.4.5-3 4.50 7.61 0.00 0.00 D0.00
N+0.00 B14 22 V50x90 338 B8.2.4.5-3 4.50 855 D.00 0.00 D.00
N+0.00 B14 22 V50x90 388 B.2.4.5-3 4.50 9.24 0.00 D.00 D0.00
N+0.00 B14 22 VS0x90 388 B.2.4,5-3 4.59 9.31 D0.00 0.00 0.00
N+0.00 Bl4 22 V50x90 438 B.2.4.5-3 4.59 8.54 0.00 0.00 0.00
N+D.00 Bil4 22 V50x90 488 B.2.4.5-3 4.59 7.52 0.00 0.00 0.00
N+D.00 Bl4 22 V50x90 538 B.2.4.5-3 4.59 6.26 0.00 0.00 D.00
N-+0.00 B14 22 V50x90 538 B.2.4.5-3 4.68 6.38 0.04 0.00 0.00
N+0.00 B1l4 22 V50x90 588 B.2.4.5-3 4.68 4.68 0.04 0.00 0.00
N+0.00 Bl4 22 V50x90 638 B.2.4.5-3 4.68 4,68 0.04 0.00 0,00
N+0.00 Bi14 22 V50x90 688 B.2.4.5-3 5.31 4.68 0.04 0.00 0.00
N+0.00 Bl4 22 V50x90 688 B.2.4.5-3 5.29 4.78 0.05 16.72 D0.07
N+D.00 B14 22 V50x30 719 B.2.4.5-3 9.69 4.78 0.06 16.72 0.07
N+0.00 B14 22 V50x90 750 B.2.4.5-3 14.17 7.40 0.06 16.72 0.07
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TABLE: Concrete Beam Summary - ACI 318-14
Unique Name Design Section Station AsTopCombo AsTop AsBottom AtShear AlTorsion At Torsion

Story Label
N+0.00 B15
N+0.00 B1S
N+0.00 B15
N+0.00 B15
N+0.00 B15
N+0.00 Bi15
N+0.00 B15
N+0.00 B15
N+0.00 B15
N+0.00 B15
N+0.00 B15
N+0.00 B1S
N+0.00  B1S
N+0.00 B15
N+0.00 B15
N+0.00 B15
N+0.00 B15
N+0.00 B15
N+0.00 B15
N+0.00 B15
N+0.00 B15
N+0.00 B15
N+0.00 B18
N+0.00 B13
N+0.00 Bls
N+0.00 B18
N+0.00 B18
N+0.00 B18
N+0.00 B18
N+0.00 B18
N+0.00 B18
N+0.00 B18
N+0.00 B18
N+0.00 B18
N+0.00 B18
N+0.00 Bl18
N+0.00 B18
N+0.00 B13
N+0.00 B18
N+0.00 Bi8
N+0.00 B18
N+0.00 Bi18
N+0.00 B18
N+0.00 B18
N+0.00 B18
N+0.00 B18
N+0.00 B18
N+0.00 B18
N+0.00 B18
N+0.00 B18
N+0.00 B18
N+0.00 B18
N+0.00 B18
N+0.00 B18
N+0.00 B19
N+0.00 B19
N+0.00 B1S
102

2175
2175
2175
2175
2175
2175
2175
2175
2175
2175
2175
2175
2175
2175
2175
2175
2175
2175
2175
2175
2175
2175
1512
1512
1512
1512
1512
1512
1512
1512
1512
1512
1512
1512
1512
1512
1512
1512
1512
1512
1512
1512
1512
1512
1512
1512
1512
1512
1512
1512
1512
1512
1512
1512
34
34
34

V50x80
V50x80
V50x380
V50x30
V50x90
V50x80
V50x90
V50x80
V50x90
V50x30
V50x80
V50x80
V50x80
V50x90
VE0x90
V50x80
V50x80
V50x90
V50x80
V50x90
V50x80
V50x90
V40x30
Va0x90
Va0x380
V40x30
V40x80
V40x30
V40x80
V40x80
V40x90
V40x80
VA40x30
V40x380
V40x90
V40x380
V40x80
V40x80
V40x380
V40x90
V40x30
V40x30
V40x90
V40x30
V40x80
V40x90
V40x90
V40x30
Va0xs0
V40x90
V40x90
V40x90
V40x80
V40x80
V40x90
V40x90
V40x80

cm
25
56
88
88
138
188
238
238
288
338
388
388
438
488
538
538
588
638
688
688
719
750

44
88
88
97
97
145
194
194
238
238
264
291
29
339
388
388
436
484
484
511
538
538
581
581
630
678
678
688
688
731
775
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B.2.4.5-3
B.2.4.5-3
B.2.4.5-3
B.2.4.5-3
B.2.4.5-3
B.2.4.5-3
B.2.4.5-3
B.2.4.5-3
B.2.4.5-3
B.2.4.5-3
B.2.4.5-3
B.2.4.5-3
B.2.4.5-3
B.2.4.5-3
B.2.4.5-3
B.2.4.5-3
B.2.4.5-3
B.2.4.5-3
B.2.4.5-3
B.2.4,5-3
B.2.4.5-3
B.2.4.4-4
B.2.4.5-3
B.2.4.5-8
B.2.45-8
B.2.45-8
B.2.4.5-8
B.2.4.5-8
B.2.4.5-8
B.2.4.5-8
B.2.4.5-8
B.2.4.5-8
B.2.4.5-8
B.2.4.5-8
B.2.4.5-8
B.2.4.5-8
B.2.4.5-8
B.2.4.5-8
B.2.4.5-8
B.2.45-8
B.2.4.5-8
B.2.4.5-8
B.2.4.5-8
B.2.4.5-8
B.2.45-8
B.2.4.5-8
B.2.4.5-3
B.2.45-3
B.2.4.5-3
B.2.4.5-3
B.2.4.5-3
B.2.4.5-3
B.2.4.5-3
B.2.45-3
B.2.4.5-8
B.2.4.5-8
B.2.4.5-8

cm?
7.17
3.56
3.56
3.76
3.76
3.76
3,76
3.9
3.99
3.99
3.99
4.18
4,18
4,18
4,18
4,35
435
4.35
7.75
7.78
12.58
14,17
11.20
10.32
7.44
5.32
5.32
6.20
6.20
6.20
6.33
6.33
6.24
6.24
6.24
6.13
6.13
6.13
6.28
6.28
6.28
6.42
6.42
6.42
6.53
6.53
6.43
6.43
6.43
532
5.32
8.64
10.85
11.20
6.70
5.73
4.84

cm?
3.21
3.56
3.56
3.76
3.98
6.43
8.80
8.22
9.86
10.23
10.35
10.63
9.22
7.61
6.04
6.30
4.35
4.35
4.35
4.48
4.48
8.78
7.99
5.35
5.35
5.32
5.32
6.20
6.20
6.20
6.33
6.33
6.24
6.24
6.24
6.13
6.13
6.13
6.28
6.28
6.28
6.42
6.42
6.42
6.53
6.53
6.43
6.43
6.43
5.32
5.32
5.40
5.40
7.99
4.80
3.80
3.80

cmi/cm
0.04
0.04
0.04
0.00
0.00
0.00
0.00
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.00
0.00
0.00
0.01
0.07
0.07
0.07
0.06
0.06
0.06
0.04
0.04
0.05
0.05
0.05
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.05
0.05
0.04
0.04
0.06
0.06
0.06
0.03
0.03
002

cm?
0.00
0.00
0.00
0.00
0.00
0.00
0.00
C.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
C.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
.00
0.00
0.00
0.00
0.00
0.00
0.00

cm?/cm

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.0(

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.0¢

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
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TABLE: Concrete Beam Summary - ACl 318-14
Story label Unique Name Design Section Station AsTop Combo As Top AsBottom AtShear Al Yorsion At Torsion

cm cm? cm? cm2/em cm? cm?/cm
N+0.00 B19 34 V40x90 88 B.2.4.5-8 5.45 3.76 0.02 0.00 0.00
N+0.00 B19 34 V40x90 98 B.2.4.5-8 5.46 3.76 0.02 0.00 0.00
N+0.00 B19 34 V40x90 98 B.2.4.5-8 4.97 4.06 0.03 0.00 0.00
N+0.00 B19 34 V40x90 147 B.2.4.5-8 4.09 4.06 0.03 0.00 0.00
N+0.00 B19 34 V40x90 195 B.2.4.5-8 4.21 4.06 0.03 0.00 0.00
N+0.00 B19 34 V40x90 195 B.2.4.5-3 3.96 3.82 0.02 0.00 0.00
N+0.00 819 34 V40x90 238 8.2.4.5-3 3.83 3.79 0.02 0.00 0.00
N+0.00 B19 34 VAOx90 238 B.2.4.5-8 3.62 3.62 0.02 0.00 0.00
N+0.00 B19 34 VA0x90 265 B.2.4.5-8 3.62 3.62 0.02 0.00 0.00
N+0.00 B19 34 V40x90 293 B.2.4.5-8 3.62 3.62 0.02 0.00 0.00
N+0.00 B19 34 V40x90 293 B.2.4.5-3 3.37 3.21 0.03 0.00 0.00
N+0.00 B19 34 VADx90 340 B.2.4.5-3 3.21 3.21 0.02 0.00 0.00
N+0.00 B19 34 VAOX90 388 B.2.4.5-3 3.21 3.21 0.02 0.00 0.00
N+0.00 B19 34 VADx90 388 B.2.4.5-3 3.76 3.55 0.02 0.00 0.00
N+0.00 B19 34 VADx90 391 B.2.4.5-3 3.76 3.55 0.02 0.00 0.00
N+0.00 B19 34 V40x90 391 B.2.4.5-8 2.83 2.83 0.03 0.00 0.00
N+0.00 B19 34 VA40x90 438 B.2.4.5-8 2.83 2.83 0.02 0.00 0.00
N+0.00 B19 34 VAOx90 484 8.2.4,5-8 2.83 2.83 0.02 0.00 0.00
N+0.00 B19 34 V40x90 484 B.2.4.5-3 3.08 3.66 0.02 0.00 0.00
N+0.00 B19 34 V40x90 488 B.2.4.5-3 3.08 3.66 0.02 0.00 0.00
N+0.00 B19 34 V40x90 488 B.2.4.5-8 2.94 2.94 0.02 0.00 0.00
N+0.00 B19 34 V40x90 538 B.2.4.5-8 2.94 2.94 0.02 0.00 0.00
N+0.00 B19 34 VAOx90 538 B.2.4.5-3 4.59 4.54 0.02 0.00 0.00
N+0.00 B19 34 V40x90 586 B.2.4.5-3 5.03 4.89 0.02 0.00 0.00
N+0.00 B19 34 VADOx90 586 B.2.4.5-8 4.89 4.45 0.03 0.00 0.00
N+000 819 34 VAQOx90 633 8.2.45-8 3.76 3.39 0.03 0.00 0.00
N+0.00 B19 34 VAOX90 681 B.2.4.5-3 3.54 3.39 0.03 0.00 0.00
N+0.00 B19 34 V40x90 681 B.2.4.5-8 3.21 3.39 0.02 0.00 0.00
N+0.00 B19 34 VAOx90 688 B.2.4.5-8 3.21 3.39 0.02 0.00 0.00
N+0.00 B19 34 V40x90 688 B.2.4.5-3 3.49 3.05 0.03 0.00 0.00
N+0.00 B19 34 V40x90 731 B.2.4.5-3 4.36 3.05 0.03 0.00 0.00
N+0.00 B19 34 V40x90 775 B.2.4.5-8 5.54 3.80 0.04 0.00 0.00
N+0.00 B25 118 V50x90 25 B.2.4.7-4 0.28 1.74 0.00 0.00 0.00
N+0.00 B25 118 V50x90 56 B.2.4.7-4 0.42 1.76 0.00 0.00 0.00
N+0.00 B25 118 V50x90 88 B.2.4.7-4 0.42 1.72 0.00 0.00 0.00
N+0.00 B25 118 V50x90 88 B.2.4.7-4 0.42 1.07 0.00 0.00 0.00
N+0.00 B25 118 V50x90 138 B.2.4.7-4 0.41 1.30 0.00 0.00 0.00
N+0.00 B25 118 V50x90 188 B.2.4.7-4 0.41 1.50 0.00 0.00 0.00
N+0.00 B25 118 V50x80 238 B.2.4.7-4 0.41 1.53 0.00 0.00 0.00
N+0.00 B25 118 V50x90 238 B.2.4.7-8 0.27 0.77 0.00 0.00 0.00
N+0.00 B25 118 V50x90 288 B.2.4.7-8 0.27 1.02 0.00 0.00 0.00
N+0.00 B25 118 V50x80 338 B.2.4.7-8 0.27 1.09 0.00 0.00 0.00
N+0.00 B25 118 V50x90 388 B.2.4.7-8 0.27 0.99 0.00 0.00 0.00
N+0.00 B25S 118 V50x90 388 B.2.4.7-8 0.23 0.86 0.00 0.00 0.00
N+0.00 B25 118 V50x90 438 8.2.4.7-8 0.23 0.76 0.00 0.00 0.00
N+0.00 B25 118 V50x90 488 B.2.4.7-8 0.23 0.60 0.00 0.00 0.00
N+0.00 B25 118 V50x90 538 B.2.4.7-8 0.28 0.32 0.00 0.00 0.00
N+0.00 B25 118 V50x90 538 B.2.4.7-8 0.30 0.63 0.00 0.00 0.00
N+0.00 B25 118 V50x90 588 B.2.4.7-4 0.38 0.50 0.00 0.00 0.00
N+0.00 B25 118 V50x90 638 B.2.4.7-4 0.67 0.33 0.00 0.00 0.00
N+0.00 B25 118 V50x90 688 B.2.4.5-3 1.21 0.29 0.00 0.00 0.00
N+0.00 B2S 118 V50x90 688 B.2.4.7-4 1.16 0.53 0.00 0.00 0.00
N+0.00 B25 118 V50x90 719 B.2.4.7-4 1.19 0.55 0.00 0.00 0.00
N+0.00 B25 118 V50x90 750 B.2.4.5-3 1.28 0.62 0.00 0.00 0.00
N+0.00 B206 2958 V40x90 63 B.2.4.5-8 6.50 5.07 0.04 0.00 0.00
N+0.00 B206 2958 VAOXS0 95 B.2.4.7-8 4.72 4.90 0.04 0.00 0.00
N+0.00 B206 2958 V40x90 95 B.2.4.7-8 4.71 4.90 0.04 0.00 0.00
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TABLE: Concrete Beam Summary - ACI 318-14
Unique Name Design Section Station AsTop Combo AsTop AsBottom AtShear AlTorsion At Torsion

Story

N+0.00
N+0.00
N+0.00
N+0.00
N+0.00
N+0.00
N+0.00
N+0.00
N+0.00
N+0.00
N+0.00
N+0.00
N+0.00
N+0.00
N+0.00
N+0.00
N+0.00
N+0.00
N+0,00
N+0.00
N+0.00
N+0.00
N+0.00
N+0.00
N+0.00
N+0.00
N+0.00
N+0.00
N+0.00
N+0.00
N+0.00
N+0.00
N+0.00
N+0.00
N+0,00
N+0.00
N+0.00
N+0.00
N+0.00
N+0.00
N+0.00
N+0.00
N+0.00
N+0.00
N+0.00
N+0.00
N+0.00
N+0.00
N+0.00
N+0.00
N+0.00
N+0.00
N+0.00
N+0.00
N+0.00
N+0.00
N+0.00

104

Label

B206
B206
B206
B206
B2086
B206
B206
B206
B206
B206
B206
B206
B206
B206
B206
B206
B206
B216
B216
B216
B216
B216
B216
B216
B216
B218
B218
B218
B218
B218
B218
B218
B218
B8O
B80
B8O
B30
B8O
880
B8O
B8O
B8O
B8O
B8O
B8O
B705
B705
B705
B705
B705
B705
B705
B705
B705
B705
B705
B705

2958
2958
2958
2958
2958
2958
2958
2958
2958
2958
2958
2958
2958
2958
2958
2558
2558
279
279
279
279
279
279
279
279
2181
2181
2181
2181
2181
2181
2181
2181
255
255
255
255
255
255
255
255
255
255
255
255
194
154
194
194
194
194
194
194
194
194
194
194

V40x90
V40x90
V40x90
V40xS0
Va0x90
V40x90
Va0xs0
VA0xS0
V40x50
V40x90
V40x90
VA40x90
V40x80
V40x50
VA40xS0
V40x90
VA40xS0
V50x90
V50x90
V50x90
V50x90
V50x90
V50x80
V50x90
V50x90
V50x90
V50x90
V50x90
V50x90
V50x90
V50x90
V50x90
V50x90
V50x90
V50x90
V50x80
V50x90
V50x90
V50x90
V50x80
V50x90
V50x50
V50x90
V50x90
V50x50
V40x90
VaQx380
V40x50
V40x90
VA40x30
V40x90
V40x90
V40xS0
V40x50
VA0xS0
V40xS0
V40x90

cm
145
195
245
245
295
345
395
395
443
490
490
529
567
606
645
645
688
15
62
110
157
157
201
245
289
15
62
110
157
157
201
245
289
25
67
108
150
150
200
249
299
299
341
382
424

37

74
111
111
158
158
194
230
266
266
305
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B.2.4.7-8
B.2.4.7-8
B.2.4.7-8
B.2.4.7-8
B.2.4.7-8
B.2.4.7-8
B.2.4,7-8
B.2.4.7-8
B.2.4.5-8
B.2.45-8
8.2.4.5-8
B.2.4.5-8
B.2.4.5-8
B.2.4.5-8
B.2.4.5-8
B.2.4.5-8
B.2.4.5-8
B.2.4.5-3
B.2.4.5-3
B.2.4.5-3
B.2.4.5-3
B.2.4.5-3
B.2.4.5-3
B.2.45-3
B.2.4.7-4
B.2.4.7-4
B.2.4.7-4
B.2.4.7-4
B.2.4.7-4
B.2.4.7-4
B.2.4.7-4
B8.2.4.7-4
B.2.4.7-4
B.2.4.5-3
B.2.4.5-3
B.2.4.5-3
B.2.4.5-3
8.2.4.5-8
B.2.4.5-8
B.2.4.5-8
B.2.4.5-8
B.2.4.5-8
B.2.4.5-8
B.2.4.5-8
B.2.4.7-4
B.2.4.5-8
B.2.4.5-8
B.2.4.7-8
B.2.4.7-8
B.2.4.7-8
B.2.4.5-8
B.2.4.5-8
B.2.4.5-8
B.2.4.5-8
B.2.4.5-8
B.2.4.5-8
B.2.4.5-8

cm?
2.77
1.45
1.45
1.46
1.46
1.46
2.35
2.25
4.93
8.53
4.90
4.19
3.60
3.15
2.83
2.91
4.02
4.37
4.66
4,66
4,66
4.94
4.94
494
0.22
2.21
0.88
0.88
0.88
1.13
1.13
1.13
1.29
5.08
4.45
3.5
3.58
2.05
1.95
1.95
1.95
1.83
1.83
1.83
1.36
5.35
3.63
2.38
1.63
1.80
1.26
1.26
1.26
1.26
1.26
1.61
1.61

cm?
4.56
4.07
3.39
3.47
2.58
3.34
3.93
3,95
3.85
4.02
2.62
2.56
2.47
2.35
2.20
2.34
1.86
2.12
4.66
4.66
6.15
6.29
10.87
14.17
14,78
1.05
1.19
1.47
2.03
2.51
3.20
3.77
4.56
3.21
2.26
2.26
2.26
1.95
1.95
1.95
2.16
3.07
3.58
3.99
4.28
2.54
1.83
2.01
2.04
2.17
217
2.17
1.89
1.35
1.26
1.61
1.61

cm?/em
0.03
0.03
0.03
0.04
0.04
0.03
0.03
0.06
0.06
0.06
0.03
0.03
0.03
0.03
0.03
0.04
0.04
0.18
0.17
0.17
0.17
0.19
0.19
0.18
0.18
0.06
0.06
0.06
0.05
0.04
0.05
0.05
0.05
0.05
0.05
0.04
0.04
0.05
0.05
0.04
0.04
0.05
0.04
0.04
0.04
0.05
0.05
0.04
0.04
0.04
0.04
0.04
0.03
0.03
0.04
0.03
0.04

cm?
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
16.68
16.68
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

cm?/em
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.07
0.07
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
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TABLE: Concrete Beam Summary - AC] 318-14 : ,
Story label Unique Name DesignSection Station AsTop Combo AsTop AsBottom AtShear AlTorsion AtTYorsion'

cm em?. em? em¥/em em? cra¥fem.
N+0.00 B705 194 V40x90 343 B.2.4.7-8 1.75 161 0.04 0.00 0.00
N+0.00 B705 194 VAa0x90 382 B.2.4.5-8 3.24 1.61 0.05 0.00 0.00
N+0.00 B705 194 V40x90 420 B.2.4.5-8 511 2.66 0.05 0.00 0.00
N+0.00 B754 2344 V30X90 0 B.2.4.5-8 0.97 0.65 0.00 0.00 0.00
N+0.00 B754 2344 V30X90 37 B.2.4.7-8 0.55 0.55 0.00 0.00 0.00
N+0.00 B754 2344 V30X90 74 B.2.4.7-8 0.55 0.84 0.00 0.00 0.00
N+0.00 B754 2344 V30XS0 m B.2.4.7-8 0.55 1.24 0.00 0.00 0.00
N+0.00 B754 2344 V30X90 111 B.2.4.7-4 0.50 0.61 0.00 0.00 0.00
N+0.00 B754 2344 V30X90 150 B.2.4.7-4 0.50 0.81 0.00 0.00 0.00
N+0.00 B754 2344 V30X90 188 B.2.4.7-4 0.50 0.91 0.00 0.00 0.00
N+0.00 B754 2344 V30X90 227 B.2.4.7-4 0.50 0.88 0.00 0.00 0.00
N+0.00 B754 2344 V30X90 266 B.2.4.7-4 0.50 0.77 0.00 0.00 0.00
N+0.00 B754 2344 V30X90 266 B.2.4.7-4 0.48 2.25 0.00 0.00 0.00
N+0.00 B754 2344 V30X90 304 B.2.4.7-4 0.48 1.50 0.00 0.00 0.00
N+0.00 B754 2344 V30X80 343 B.2.4.7-4 0.48 0.66 0.00 0.00 0.00
N+0.00 B754 2344 V30X90 381 B.2.4.5-3 0.92 0.48 0.00 0.00 0.00
N+0.00 8754 2344 V30X90 420 B.2.4.5-3 2.00 0.48 0.00 0.00 0.00
N+0.00 B754 2344 V30X90 420 B.2.4.5-3 1.28 0.46 0.00 0.00 0.00
N+0.00 B754 2344 V30X90 470 8.2.4.7-4 0.46 0.46 0.00 0.00 0.00
N+0.00 B754 2344 V30X90 520 B.2.4.7-4 0.46 1.06 0.00 0.00 0.00
N+0.00 B754 2344 V30XS0 570 B.2.4.7-4 0.46 1.69 0.00 0.00 0.00
N+0.00 B754 2344 V30X90 570 8.2.4.7-8 0.39 0.58 0.00 0.00 0.00
N+0.00 B754 2344 V30X90 620 B.2.4.7-8 0.39 0.62 0.00 0.00 0.00
N+0.00 B754 2344 V30X90 670 B.2.4.7-8 0.39 0.53 0.00 0.00 0.00
N+0.00 B754 2344 V30X90 720 B.2.4.7-8 0.42 0.39 0.00 0.00 0.00
N+0.00 B754 2344 V30XS0 720 B.2.4.7-8 043 0.44 0.00 0.00 0.00
N+0.00 B754 2344 V30X90 761 B.2.4.7-8 0.43 0.50 0.00 0.00 0.00
N+0.00 B754 2344 V30X90 801 B.2.4.7-8 0.43 0.47 0.00 0.00 0.00
N+0.00 B754 2344 V30X80 842 B.2.4.7-8 0.46 0.39 0.00 0.00 0.00
N+0.00 B755 2345 V30X90 25 B.2.4.5-8 0.52 1.30 0.01 0.00 0.00
N+0.00 B755 2345 V30X90 60 B.2.4.5-8 0.72 1.30 0.01 0.00 0.00
N+0,00 B755 2345 V30X90 35 B.2.4.5-8 0.72 1.22 0.01 0.00 0.00
N+0.00 B755 2345 V30X90 95 B.2.4.5-8 0.53 0.58 0.01 0.00 0.00
N+0.00 B755 2345 V30X80 145 B.2.4.5-8 0.53 0.69 0.01 0.00 0.00
N+0,00 B755 2345 V30X90 195 B.2.4.5-8 0.53 0.58 0.01 0.00 0.00
N+0.00 B755 2345 V30X80 245 B.2.4.5-8 0.53 0.53 0.02 0.00 0.00
N+0.00 B755 2345 V30X90 245 B.2.4.5-8 0.92 0.75 0.01 0.00 0.00
N+0.00 B755 2345 V30X90 295 B.2.4.5-8 1.01 0.75 0.01 0.00 0.00
N+0.00 B755 2345 V30XS80 345 B.2.4.5-8 1.28 0.75 0.02 0.00 0.00
N+0.00 B755 2345 V30X90 395 B.2.4.5-8 1.75 0.75 0.02 0.00 Q.00
N+0.00 B7S55 2345 V30X90 395 B.2.4.5-8 2.09 0.94 0.01 0.00 0.00
N+0.00 B755 2345 V30X90 443 B.2.4.5-8 2,12 0.94 0.01 0.00 0.00
N+0.00 B755 2345 V30X90 480 B.2.4.5-8 2.29 0.94 0.01 0.00 0.00
N+0.00 B755 2345 V30X90 490 B.2.4.7-8 0.41 0.40 0.02 0.00 0.00
N+0.00 B755 2345 V30X90 529 B.2.47-8 0.40 Q.44 0.01 0.00 0.00
N+0.00 B755 2345 V30X90 567 B.2.4.7-8 0.40 0.51 0.01 0.00 0.00
N+0.00 B755 2345 V30X90 606 B.2.4.7-8 0.40 0.50 0.01 0.00 0.00
N+0.00 B755 2345 V30X380 645 B.2.4.7-8 0.40 0.42 0.01 0.00 0.00
N+0.00 B755 2345 V30X90 645 B.2.4.7-4 0.47 0.47 0.01 0.00 0.00
N+0.00 B755 2345 V30X90 688 B.2.4.7-4 0.35 0.52 0.01 0.00 0.00
N+0.00 B29%6 171 V50x90 25 B.2.4,5-8 3,20 2.30 0.02 0.00 0.00
N+0.00 B296 171 V50x90 59 B.2.4,5-8 2.97 1.84 0.02 0.00 0.00
N+0.00 B2%96 7 V50x90 94 B.2.4.5-8 2.86 1.84 0.01 0.00 0.00
N+0.00 B296 171 V50x80 128 B.2.4.5-8 2.85 1.84 0.02 0.00 0.00
N+0.00 B296 171 V50x390 128 B.2.4.5-8 2.29 151 0.02 0.00 0.00
N+0.00 B296 171 V50x390 178 B.2.4.5-8 1.76 151 0.02 0.00 0.00
N+0.00 B296 171 V50x90 228 B.2.4.5-8 1.51 1.51 0.02 0.00 0.00
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TABLE: Concrete Beam Summary - ACI 318-14
Unigque Name Design Section Station As TopCombo AsTop AsBottom AtShear AlTorsion At Torsion

story

N+0.00
N+0.00
N+0.00
N+0.00
N+0.00
N+0.00
N+0.00
N+0.00
N+0.00
N+0.00
N+0.00
N+0.00
N+0.00
N+0.00
N+0.00
N+0.00
N+0.00
N+0.00
N+0.00
N+0.00
N+0.00
N+0.00
N+0.00
N+0.00
N+0.00
N+0.00
N+0.00
N+0.00
N+0.00
N+0.00
N+0.00
N+0.00
N+0.00
N+0.00
N+0.00
N+0.00
N+0.00
N+0.00
N+0.00
N+0.00
N+0.00
N+0.00
N+0.00
N+0.00
N+0.00
N+0.00
N+0.00
N+0.00
N+0.00
N+0.00
N+0.00
N+0.00
N+0.00
N+0.00
N+0.00
N+0.00
N+0.00
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Label

B296
B296
B296
B296
B296
B296
B296
B296
B296
B326
8326
8326
B326
B326
B326
B326
B326
B326
B326
B326
8326
B326
B328
B328
B328
B328
8328
B328
B328
B328
B328
B328
B328
8328
8328
B339
B339
B339
8339
8339
B339
B339
B339
B339
8339
B339
B339
8339
B341
8341
B341
B341
8341
8341
8341
B341
8341

171
i71
171
171
FYA )
171
171
171
171
185
185
185
185
185
185
185
185
185
185
185
185
185
2183
2183
2183
2183
2183
2183
2183
2183
2183
2183
2183
2183
2183
3287
3287
3287
3287
3287
3287
3287
3287
3287
3287
3287
3287
3287
2241
2241
2241
2241
2241
2241
2241
2241
2241

V50x90
V50x90
V50x90
V50x80
V50x90
V50x90
V50x90
V50x90
V50x90
V50x90
V50%x90
V50x90
V50x90
V50x90
V50x90
V50x90
V50x90
V50x90
V50x90
V50x90
V50x90
V50%x90
V50x90
V50x90
V50x90
V50x90
V50x30
V50x90
V50x30
V50x90
V50x90
V50x90
V50x90
V50x90
V50x90
V50x80
V50x90
V50x90
V50x90
V50x90
V50x90
V50x80
V50x90
V50x90
V50x90
V50x90
V50x90
V50x90
V50x90
V50x90
V50x90
V50x90
V50x90
V50x90
V50x90
V50x90
V50x90

om
278
278
328
378
428
428
462
497
531
50
95
95
145
195
245
245
295
345
395
395
430
465
50
84
117
151
151
189
227
264
302
302
336
369
403
50
84
117
151
151
189
227
264
302
302
336
369
403
25
56
88
88
138
188
238
238
288
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B.2.4.5-8
B.2.4.5-8
B.2.4.5-8
B.2.4.5-8
B.2.4.5-8
B.2.4.5-8
B.2.4.5-8
B.2.4,5-8
B.2.4.5-8
B.2.4.7-8
B.2.4.7-8
8.2.4.7-8
B.2.4.7-8
8.24.7-8
B.2.4.5-8
B.2.4.5-8
B.2.4.5-8
B8.245-8
8.2.4.5-8
B.2.4.5-8
8.2.45-8
B.2.4.5-8
8.2.4.5-3
B.24.7-4
B.2.4.5-3
B.2.4.5-3
B.2.4.5-3
8.2.4.5-3
B.2.4.5-3
B.2.4.5-3
B.24.7-4
B8.24.7-4
B.2.4.7-4
B.2.4.5-3
8.2.4.5-3
B.2.4.7-4
B.2.4.5-3
B.24.5-3
8.2.45-3
B.2.4.5-3
B.2.4.5-3
B.2.4.5-3
B.2.4.5-3
B.2.4.5-3
B.2.4,5-3
8.2.4.5-3
8.2.4.5-3
8.2.4.5-3
8.2.4.5-3
8.2.4.5-3
B.2.4.5-3
B.2.4.5-3
8.2.4.5-3
8.2.4,5-3
B.2.4.5-3
8.2.4.5-3
B.2.4.5-3

cm?
1.51
1.16
1.16
1.16
1.55
1.41
1.39
1.46
1.66
3.01
2.96
2.93
2.53
2.29
2.27
2.63
2.63
2.82
3.72
4.92
5.08
5.35
4.61
2.68
1.50
1.50
1.84
1.84
1.84
1.84
1.94
2.26
3.56
5.14
7.10
4.09
271
271
2.71
2.38
2.38
2.38
2.38
2.38
2.64
4.08
6.18
8.42
8.93
5.24
1.86
2.22
2.22
2.22
2,22
2.55
2.55

cm?
1.51
1.16
1.16
1.16
1.16
1.14
1.31
1.36
1.30
4,98
471
3.54
3.39
3.00
2.36
2.63
2.63
2.63
2.63
2.89
2.89
3.67
4.68
4.18
4.02
3.76
3.99
3.00
2.97
3.38
3.66
3.91
3.51
3.38
3.80
6.34
6.46
5.96
5.37
4.98
3.71
3.35
3.42
3.37
3.58
2.89
2.67
4.56
4.20
1.86
1.86
2.22
3.31
5.18
6.90
7.08
7.45

cm*/em
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.04
0.05
0.05
0.04
0.05
0.05
0.04
0.05
0.05
0.05
0.04
0.04
0.05
0.09
0.08
0.08
0.08
0.06
0.06
0.06
0.07
0.07
0.08
0.08
0.09
0.09
0.09
0.08
0.09
0.08
0.08
0.08
0.09
0.05
0.09
0.11
0.11
0.11
0.11
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.00
0.00

em?
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

cm?/em
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
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TABLE: Concrete Beam Summary - ACl 318-14
Story lLabel Unique Name Design Sectlon Station AsTopCombo AsTop AsBottom AtShear AlTorsion At Torsion

cm cm? cm? cm?/em cm? cm?/cm
N+0.00 B341 2241 V50x90 338 B.2.4.5-3 2.55 7.69 0.00 0.00 0.00
N+0.00 B341 2241 V50x30 388 B.2.4.5-3 2.55 7.86 0.00 0,00 0.00
N+0.00 B341 2241 V50x90 388 B.2.4.5-3 2.81 8.05 0.04 0.00 0.00
N+0.00 B341 2241 V50x30 438 B.2.4.5-3 2.81 7.37 0.04 0.00 0.00
N+0.00 B341 2241 V50x30 488 B.2.4.5-3 2.81 6.49 0.04 0.00 0.00
N+0.00 B341 2241 V50x30 538 B.2.4.5-3 2.81 5.41 0.04 0.00 0.00
N+0.00 B34l 2241 V50x30 538 B.2.4.5-3 3.03 5.58 0.04 0.00 0.00
N+0.00 B341 2241 V50x30 588 B.2.4.5-3 3.03 4.15 0.04 0.00 0.00
N+0.00 B341 2241 V50x30 638 B.2.4.5-3 3.03 3.03 0.04 0.00 0.00
N+0.00 B341 2241 V50x90 688 B.2.4.5-3 3.48 3.03 0.04 0.00 0.00
N+0.00 B341 2241 V50x30 688 B.2.4.5-3 3.61 3.14 0.04 0.00 0.00
N+0.00 B341 2241 VS0x30 731 B.2.4.5-3 5.13 3.14 0.04 0.00 0.00
N+0.00 B341 2241 V50x30 775 B.2.4.5-3 6.83 3.81 0.04 0.00 0.00
N+0.00 B355 2373 V50x30 15 B.2.4.7-4 0.82 2.83 0.05 0.00 0.00
N+0.00 B355 2973 V50x30 62 B.2.4.7-4 0.88 2.67 0.05 0.00 0.00
N+0.00 B355 2973 V50x30 110 B.2.4.7-4 0.88 2.30 0.04 0.00 0.00
N+0.00 B355 2973 V50x30 157 B.2.4.7-4 0.88 2.12 0.04 0.00 0.00
N+0.00 B355 2973 V50x30 157 B.2.47-4 1.139 2.67 0.07 0.00 0.00
N+0.00 B355 2973 V50x80 201 B.2.4.7-4 1.18 2.10 0,07 0.00 0.00
N+0.00 B355 2973 V50x30 245 B.2.4.7-4 1.93 2.08 0.07 0.00 0.00
N+0.00 B355 2973 V50x30 283 B.2.4.5-3 4,21 2.14 0.08 0.00 0.00
N+0.00 B392 1893 V50x30 50 B.2.4.5-3 4,50 4.47 0.08 0.00 0.00
N+0.00 B392 1893 V50x90 84 B.2.4.7-4 2,93 3.73 0.07 0.00 0.00
N+0.00 B392 1893 V50x30 117 B.2.4.5-3 1.99 3.03 0.07 0.00 0.00
N+0.00 B392 1893 V50x30 151 B.2.4.5-3 1.99 2.41 0.07 0.00 0.00
N+0.00 B392 1893 V50x30 151 B8.2.45-3 2.37 2.77 0.06 0.00 0.00
N+0.00 B392 1833 V50x30 189 B.2.4.5-3 2.37 2.37 0.06 0.00 0.00
N+0.00 B392 1893 V50x90 227 B.2.4.5-3 2.37 2.37 0.07 0.00 0.00
N+0.00 B392 18393 V50x30 264 B.2.4.5-3 2.37 2.37 0.07 0.00 0.00
N+0.00 B392 1893 V50x30 302 B.2.47-4 2.83 2.37 0.07 0.00 0.00
N+0.00 B332 1833 V50x30 302 B.2.4.7-4 3.18 2.77 0.08 0.00 0.00
N+0.00 B332 1833 V50x30 336 B.2.4.5-3 4.72 2.77 0.03 0.00 0.00
N+0,00 B33%2 1893 V50x30 369 B.2.4.5-3 6.39 2.77 0.09 0.00 0.00
N+0.00 B392 1893 V50x30 403 B.2.4.5-3 8.13 4.56 0.03 0.00 0.00
N+0.00 B393 1823 V50x30 25 B.2.4.5-8 13.81 6.96 0.04 0.00 0.00
N+0.00 B393 1823 V50x30 56 B.2.4.5-8 10.18 3.59 0.04 0.00 0.00
N+0.00 B333 1823 V50x90 88 B.2.4.5-8 6.67 3.59 0.04 0.00 0.00
N+0.00 B393 1823 V50x30 88 B.2.4.5-8 6.61 3.48 0.04 0.00 0.00
N+0.00 B393 1823 V50x30 138 B.2.4.5-8 3.64 3.48 0.04 0.00 0.00
N+0.00 B393 1823 V50x30 188 B.2.4.5-8 3.48 3.48 0.04 0.00 0.00
N+0.00 B393 1823 V50x90 238 B8.2.4.5-8 3.48 3.76 0.04 0.00 0.00
N+0.00 B393 1823 V50x30 238 B.2.4.5-3 3.41 3.69 0.00 0.00 0.00
N+0.00 B393 1823 V50x30 288 B.2.4.5-3 3.41 4,52 0.00 0.00 0.00
N+0.00 B393 1823 VS0x30 338 B.2.4.5-3 3.41 5.10 0.00 0.00 0.00
N-+0.00 8393 1823 V50x30 388 B.2.45-3 3.41 544 0.00 0.00 0.00
N+0.00 B393 1823 V50x30 388 B.2.4.5-8 3.46 5.37 0.00 0.00 0.00
N+0.00 B393 1823 V50x30 426 B.2.4.5-8 346 5.28 0.00 0.00 0.00
N+0.00 B393 1823 V50x30 465 B.2.4.5-8 3.46 5.05 0.00 0.00 0.00
N+0.00 B393 1823 V50x90 465 B.2.4.5-8 3.46 5.05 0.00 0.00 0.00
N+0.00 B393 1823 V50x30 501 B.2.4,5-8 3.46 4.69 0.00 0.00 0.00
N+0.00 B393 1823 V50x30 538 B.2.4.5-8 3.46 4.21 0.00 0.00 0.00
N+0.00 B393 1823 V50x30 538 B.2.4.5-8 3.52 4.14 0.00 0.00 0.00
N+0.00 B333 1823 V50x30 588 B.2.4.5-8 3.52 3.63 0.00 0.00 0.00
N+0.00 B393 1823 V50x30 638 B.2.4.5-8 3.52 3.52 0.00 0.00 0.00
N+0,00 B393 1823 V50x30 688 B.2.4.5-8 3.52 3.52 0.00 0.00 0.00
N+0.00 B333 1823 V50x30 688 B.2.4.5-8 3.56 3.56 0.00 0.00 0.00
N+0.00 B393 1823 V50x30 731 B.2.4.5-8 3.56 3.56 0.00 0.00 0.00
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TABLE: Concrete Beam Summary - ACI 318-14
Unique Name:- Design Section Station AsTop Combo AsTop AsBottom AtShear AlTorsion At Torsion

Story

N+0.00
N+0.00
N+0.00
N+0.00
N+0.00
N+0.00
N+0.00
N+0.00
N+0.00
N+0.00
N+0.00
N+0.00
N+0.00
N+0.,00
N+0.00
N+0.00
N+0.00
N+0.00
N+0.00
N+0.00
N+0.00
N+0.00
N+0.00
N+0.00
N+0.00
N+0.00
N+0.00
N+0.00
N+0.00
N+0.00
N+0.00
N+0.00
N+0.00
N+0.00
N+0.00
N+0.00
N+0.00
N+0.00
N+0.00
N+0.00
N+0.00
N+0.00
N+0.00
N+0.00
N+0.00
N+0.00
N+0.00
N+0.00
N+0.00
N+0.00
N+0.00
N+0.00
N+0.00
N+0.00
N+0.00
N+0.00
N+0.00
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Label

B393
B394
B394
B394
B394
B394
B394
B394
8394
8394
B394
B394
8394
B394
B394
B394
B394
B394
B394
B394
B394
B394
B394
B398
B398
B398
B398
B398
B398
B398
B398
B399
B399
B399
B399
B399
8399
B399
B399
B401
B401
B401
B401
B401
B401
B404
B404
B404
8404
B404
B404
B404
B404
B404
B405
B405
B405

1823
1826
1826
1826
1826
1826
1826
1826
1826
1826
1826
1826
1826
1826
1826
1826
1826
1826
1826
1826
1826
1826
1826
2975
2975
2975
2975
2975
2975
2975
2975
745
745
745
745
745
745
745
745
812
812
812
812
812
812
860
860
860
860
860
860
860
860
860
861
861
861

V50x90
V50x90
VEOx90
V50xS80
V50x90
V50x90
V50%x90
V50x380
V50x90
V50x90
VS0xS0
V50x90
V50x90
V50x90
V50x90
V50x90
V50x90
V50x90
V50x90
V50x90
V50x30
V50x30
V50x90
V50%x90
V50x90
V50x90
V50x90
V50x90
V50x90
V50x90
V50x90
V30X90
V30X90
V30X90
V30X90
V30X30
V30X90
V30XS0
V30X90
V30X90
V30X90
V30X90
V30X90
V30X90
V30X90
V30X90
V30X90
V30%90
V30X90
V30X90
V30X90
V30X90
V30X90
V30X90
V30X90
V30X90
V30X90

&m
775
0
44
88
88
138
188
238
238
288
338
388
388
438
488
538
538
588
638
688
688
731
775
15
62
110
157
157
201
245
289
25

102
140
140
178
217
255
25
71
117
163
209
255
15
62
110
157
157
196
236
275
314

47
94
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B.2.4.7-8
B.2.4.5-8
B.2.4.5-8
B.2.4.5-8
B.2.4.5-8
B.2.4.5-8
B.2.4.5-8
B.2.4.5-8
B.2.4.5-8
B.2.4.5-8
B.2.4.5-8
B.2.4.5-8
B.2.4.5-3
B.2,4.5-3
B.2.4.5-3
B.2.4.5-3
B.2.4.5-3
B.2.4.5-3
B.2.4.5-3
B.2.4.5-3
B.2.4.5-3
B.2.4,5-3
B.2.4.7-4
B.2.45-3
B.2.4.7-4
B.2.4.5-3
B.2.4.5-3
B.2.45-3
B.2.4.5-3
B.2.4.5-3
8.2.45-3
B.2.4.4-4
B.2.4.4-4
B.2.4.4-4
B.2.4.4-4
B.2.4.7-8
B.2.4.7-8
B.2.4.7-8
B.2.4.7-8
B.2.4.5-8
B.2.4.5-8
B.2.4.5-8
B.2.4.5-8
B.2.4.5-8
B.2.4.5-8
B.2.4.7-8
B.2.4.7-8
B.2.4.7-8
B.2.4.7-8
B.2.4.7-8
B.2.4.7-8
B.2.4.7-8
B.2.4.7-8
B.2.4.7-8
B.2.4.7-8
B.2.4.7-8
B.2.4.7-8

cm?
0.25
0.41
0.66
0.66
0.74
0.74
0.74
0.74
0.83
0.83
0.83
0.83
0.89
0.89
0.89
0.89
0.93
0.93
0.93
0.93
0.97
0.97
0.59
198
0.95
0.95
0.95
0.99
1.42
2.77
4.32
0.00
0.00
0.00
0.00
0.17
0.17
0.20
0.34
2.36
3.20
3.20
3.89
4.77
5.66
0.06
0.18
0.18
0.18
0.54
0.54
0.54
0.54
0.43
0.72
0.47
0.47

cm?
0.77
0.50
0.87
1.19
1.27
2.00
2.50
2.76
2.86
3.34
3.59
3.60
3.66
3.82
3.75
3.45
3.47
3.41
3.11
2.58
2.62
2.43
2.08
0.97
0.95
0.95
0.95
0.99
1.06
1.24
2.10
0.44
0.43
0.30
0.10
0.17
0.17
0.17
0.20
3.02
3.20
3.20
3.20
3.20
4.05
0.61
0.71
0.67
0.52
0.73
0.75
0.73
0.65
0.52
0.68
0.63
0.61

em?/cm
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.05
0.04
0.04
0.04
0.04
0.05
0.05
0.05
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.07
0.07
0.07
0.07
0.08
0.08
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.02
0.02
0.02

cm?
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

cm?/em
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
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TABLE: Concrete Beam Summary - ACI 318-14
Story Label Unique Name Design Section Station AsTopCombo AsTop AsBottom AtShear AlTorsion At Torsion

cm cm? cm? cm?fem cm? cm?fem
N+0.00 B405 861 V30X9Q 141 B.2.4.7-8 0.37 0.83 Q.02 0.00 0.00
N+0.00 B1282 1985 V50x90 50 B.2.4.5-8 6.83 4.61 Q.08 Q.00 0.00
N+0.00 B1282 1995 V50x90 89 B.2.4.5-8 3.95 4.41 0.08 0.00 0.00
N+0.00 B1282 1985 V50x90 128 B.2.4.5-8 2.83 4.79 0.08 0.00 0.00
N+0.00 B1282 1995 V50x90 128 B.2.4.5-8 2.82 4.76 0.07 0.00 0.00
N+0.00 B1282 1995 V50x90 178 B.2.4.5-8 2.82 4.74 0.06 0.00 0.00
N+0.00 81282 1995 V50x90 228 B.2.4.5-8 2.82 4.49 0.06 Q.00 0.00
N+0.00 B1282 1995 V50x90 278 B.2.45-8 2.82 4.22 0.06 Q.00 0.00
N+0.00 B1282 1995 V50x90 278 B.2.4.5-8 3.66 5.01 0.07 0.00 0.00
N+0.00 B1282 1995 V50x90 328 B.2.4.5-8 3.66 4.58 0.07 0.00 0.00
N+0.00 B1282 1995 V50x90 378 B.2.4.5-8 3.66 4.27 Q.07 0.00 0.00
N+0.00 B1282 1995 V50x90 428 B.2.4.5-8 3.66 3.74 0.07 0.00 0.00
N+Q.00 B1282 1995 V50x90 428 B.2.4.5-8 4.58 4.74 0.09 0.00 0.00
N+0.00 B1282 1995 V50x90 467 B.2.4.5-8 7.93 4.58 0.09 0.00 0.00
N+Q.00 B1282 1995 V50x90 506 B.2.4.5-8 11.75 6.95 0.09 0.00 0.00
N+Q.00 B1287 2141 V40x90 a B.2.4.7-4 Q.30 6.60 0.00 0.00 0.00
N+0.00 B1287 2141 V4Qx90 44 B.2.4.5-3 5.36 7.57 0.00 0.00 0.00
N+Q.00 B1287 2141 Va0x90 288 B.2.4.5-3 5.36 8.41 0.00 0.00 0.00
N+0.00 B1287 2141 V40x90 28 B.2.4.5-3 5.44 8.52 0.00 0.00 0.00
N+0.00 B1287 2141 V40x90 138 B.2.4.5-3 5.44 9.01 0.00 0.00 0.00
N+0.00 B1287 2141 V40x90 188 B.2.4.5-3 5.44 9.29 0.00 0.Q0 Q.00
N+0.00 B1287 2141 V40x90 238 B.2.4.5-3 5.44 9.41 0.00 0.00 0.00
N+0.00 B1287 2141 V40x90 238 B.2.4.5-3 5.56 9.59 0.00 0.00 0.00
N+0.00 B1287 2141 V40x90 288 B.2.4,5-3 5.56 9.24 0.00 0.00 0.00
N+0.00 B1287 2141 V40x20 338 B.2.4.5-3 5.56 8.75 0.00 0.00 0.00
N+0.00 81287 2141 V40x90 388 B8.2.4.5-3 5.56 8.05 0.00 0.00 0.00
N+0.00 B1287 2141 V4Q0x9Q 388 B.2.4.5-3 5.68 8.24 0.00 0.00 0.00
N+0.00 B1287 2141 V40x90 438 B.2.4.5-3 5.68 6.88 0.00 0.00 0.00
N+0.00 B1287 2141 V40x90 488 B.2.4.5-3 5.68 5.68 0.00 Q.00 0.00
N+0.00 B1287 2141 V40x90 538 B.2.4.5-3 5.68 5.68 0.00 0.00 0.00
N+0.00 B1287 2141 V40x90 538 B.2.4.5-3 5.80 5.80 0.02 0.00 0.00
N+0.00 B1287 2141 V40x90 588 B.2.4.5-3 5.80 5.80 0.02 0.00 0.00
N+0.00 B1287 2141 V40x90 638 B.2.4.5-3 6.46 5.80 0.02 0.00 0.00
N+0.00 B1287 2141 VA40x90 688 B.2.4.5-3 10.36 5.80 0.03 0.00 0.00
N+0.00 B1287 2141 V40x90 688 B.2.4.5-3 10.36 5.88 0.06 0.00 0.00
N+0.00 B1287 2141 V40x9a 731 B.2.4.5-3 12.15 5.88 0.06 0.00 0.00
N+0.00 B1287 2141 V40x90 775 B.2.4.5-3 16.78 11.20 0.07 0.00 0.00
N+0.00 B1288 2995 V40x90 15 B.2.4.2-2 11.20 5.41 0.01 0.00 0.00
N+Q.00 B1288 2995 V40x90 62 B.2.4.2-2 7.31 2.59 0.01 0.00 0.00
N+0.00 B1288 2995 V40x80 110 B.2.4.5-3 3.80 2.59 0.01 0.00 0.00
N+0.00 B1288 2995 V40x90 157 B.2.4.5-3 2.59 2.59 0.00 0.00 0.00
N+0.00 B1288 2985 V40x9Q 157 B.2.4.5-3 2.62 2.62 Q.00 0.00 0.00
N+0.00 B1288 2995 V40x90 196 B.2.4.5-3 2.62 2.62 Q.00 0.00 0.00
N+0.00 B1288 2995 Vaoxeo 236 B.2.4.5-3 2.62 3.93 0.00 0.00 0.00
N+0.00 81288 2995 V40x90 275 8.2.4.5-3 2.62 5.47 0.00 0.00 0.00
N+0.00 B1288 2995 VA40x30 314 B.2.4.7-4 0.17 6.90 0.00 0.00 0.00
N+0.00 B128% 3281 V40x90 4] B.2.4.5-3 15.30 11.20 0.08 0.00 0.00
N+Q.00 B1289 3281 V40x3Q 50 B.2.4.5-3 11,36 6.74 0.08 0.00 0.00
N+0.00 B128% 3281 Vaox80 100 B.2.45-3 10.24 6.74 0.08 0.00 0.00
N+0.00 B1289 3281 V40x90 150 B.2.4.5-3 6.74 6.74 0.08 0.00 0.00
N+0.00 B1289 3281 V40x90 150 B.2.4.5-3 6.12 6.12 0.07 0.00 0.00
N+0.00 B1289 3281 V40x90 200 B.2.4.5-3 6.12 6.12 0.06 0.00 0.00
N+0.00 B1289 3281 V40x90 249 B.2.4.5-3 6.12 6.12 0.06 0.00 0.00
N+0.00 B1289 3281 Va0xs0 299 B.2.4.5-3 6.12 6.27 0.0e 0.00 0.00
N+0.00 B1289 3281 V40x80 299 B.2.4.5-3 5.67 5.76 0.05 Q.00 0.00
N+0.00 B1289 3281 v40x90 339 B.2.4.5-3 5.67 6.56 0.05 0.00 0.00
N+0.00 B1289 3281 V40x90 379 B.2.4.5-3 5.67 7.27 0.05 0.00 0.00
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TABLE: Concrete Beam Summary - AC| 318-14
Story lLabel Unique Name DesignSection Station AsTop Combo AsTop AsBottom AtShear AlTorsion AtTorsion

cm cm? cm? tm3/fem cm? cmfem

N+0.00 81289 3281 V40x90 379 8.2.45-3 5.67 7.27 0.05 0.00 0.00
N+0.00 B1289 3281 Va0x90 414 B.2.4.5-3 5.67 7.79 0.05 0.00 0.00
N+0.00 B1289 3281 VAa0x90 449 B.2.4.5-3 5.67 8.23 0.05 0.00 0.00
N+0.00 B1289 3281 VAQx90 449 B.2.4.5-3 5.35 7.85 0.05 0.00 0.00
N+0.00 B1239 3281 V40x90 489 B.2.4.5-3 5.35 8.11 0.05 0.00 0.00
N+0.00 B1289 3281 V40x90 529 B.2.4.5-3 5.35 831 0.04 0.00 0.00
N+0.00 B1289 3281 Va0x90 570 B.2.45-3 5.35 8.39 0.04 0.00 0.00
N+0.00 B1289 3281 Va0ox90 570 B.2.45-3 5.35 8.39 0.04 0.00 0.00
N+0.00 B1289 3281 V40x90 579 B.2.4.5-3 5.35 8.39 0.04 0.00 0.00
N+0.00 B1289 3281 V40x90 579 B.2.4.5-3 5.12 8.13 0.04 0.00 0.00
N+0.00 B1289 3281 V40x90 622 B.2.4.5-3 5.12 7.95 0.05 0.00 0.00
N+0.00 81289 3281 V4a0x90 666 B.2.4.5-3 5.12 7.62 0.05 0.00 0.00
N+0.00 B1289 3281 Va0x90 709 B.2.4.7-4 0.67 7.20 0.05 0.00 0.00
N+0.00 B1290 3286 V40x90 0 B.2.4.7-4 0.44 7.10 0.00 0.00 0.00
N+0.00 B1290 3286 V40x90 38 B.2.45-3 3.84 6.60 0.00 0.00 0.00
N+0.00 B1290 3286 v40x90 76 B.2.45-3 3.84 6.00 0.00 0.00 0.00 .
N+0.00 B1290 3286 V40x90 113 8.2.4.5-3 3.84 5.26 0.00 0.00 0.00
N+0.00 B1290 3286 V40x90 151 B.2.4.5-3 3.84 4.41 0.00 0.00 0.00
N+0.00 B1290 3286 Va0x90 151 B.2.4.5-3 3.67 431 0.00 0.00 0.00
N+0.00 B1290 3286 V40x90 189 B.2.4.5-3 3.67 3.67 0.00 0.00 0.00
N+0.00 B1290 3286 V40x90 227 B.2.4.5-3 3.67 3.67 0.00 0.00 0.00
N+0.00 B1290 3286 V40x90 264 B.2.4.5-3 3.67 3.67 0.00 0.00 0.00
N+0.00 B1290 3286 Va40x90 302 B.2.4.5-3 4.86 3,67 0.00 0.00 0.00
N+0.00 B1290 3286 VA40xS0 302 B.2.4.5-3 4.65 3.52 0.00 0.00 0.00
N+0.00 B1230 3286 V40x90 347 B.2.4.5-3 7.54 3.52 0.00 0.00 0.00
N+0.00 B1290 3286 V40x90 393 B.2.4.5-3 10.64 3.52 0.01 0.00 0.00
N+0.00 B1280 3286 vaox90 438 B.2.4.4-4 11.20 6.96 0.01 0.00 0.00 .
N+0.00 81292 2005 V40x90 0 B.2.4.5-3 3.09 2.63 0.06 0.00 0.00
N+0.00 B1292 2005 VA40x90 39 B.2.45-8 2.79 2.49 0.05 0.00 0.00
N+0.00 B1292 2005 Va0x90 77 B.2.4.5-8 2.71 2.49 0.05 0.00 0.00
N+0.00 B1292 2005 Va0x90 116 B.2.4.5-8 2.81 2.49 0.05 0.00 0.00
N+0.00 B1292 2005 Va40x90 155 B.2.4.5-8 3.05 2.49 0.05 0.00 0.00
N+0.00 B1292 2005 V40x90 155 B.2.4.5-8 3.35 3.08 0.05 0.00 0.00
N+0.00 B1292 2005 V40x90 198 B.2.4.5-8 3.37 3.12 0.05 0.00 0.00
N+0.00 B1917 256 V50x90 25 B.2.4.7-4 2.21 5.26 0.04 0.00 0.00
N+0.00 81917 256 VS0x90 60 B.2.4.5-8 2.39 4.72 0.04 0.00 0.00
N+0.00 B1917 256 V50x90 a5 B.2.4.5-8 2.39 4.10 0.04 0.00 0.00
N+0.00 B1917 256 V50x90 130 B.2.4.5-8 2.39 3.39 0.04 0.00 0.00
N+0.00 B1917 256 V50x90 130 B.2.4.5-3 2.51 2.22 0.04 0.00 0.00
N+0.00 B1917 256 V50x90 173 B.2.4.5-3 274 2.22 0.04 0.00 0.00
N+0.00 B1917 256 V50x90 217 B.2.4.5-8 344 2.22 0.04 0.00 0.00
N+0.00 B1917 256 V50x90 260 B.2.4.5-8 4,38 2.22 0.04 0.00 0.00
N+0.00 B1917 256 V50x90 260 B.2.4.5-3 455 3.77 0.03 0.00 0.00
N+0.00 B1917 256 V50x90 298 B.2.4.5-3 4.18 3.77 0.03 0.00 0.00
N+0.00 B1917 256 V50x90 336 B.2.4.5-3 3.96 3.77 0.02 0.00 0.00
N+0.00 B1917 256 V50x90 373 B.2.4.5-3 3.88 3,77 0.02 0.00 0.00
N+0.00 B1917 256 V50x90 411 B.2.4.5-3 3.93 3.77 0.02 0.00 0.00
N+0.00 B1917 256 V50x90 411 B.2.4.5-3 3.39 3.34 0.03 0.00 0.00
N+0.00 B1917 256 V50x90 449 B.2.45-3 3.34 3.34 0.03 0.00 0.00
N+0.00 B1917 256 V50x90 487 B.2.4.5-3 3.34 3.34 0.02 0.00 0.00
N+0.00 B1917 256 V50x90 524 8.2.4.5-3 3.34 3.34 0.02 0.00 0.00
N+0.00 B1917 256 V50x90 562 B.2.4.5-3 3.46 3.34 0.02 0.00 0.00
N+0.00 B1917 256 V50x90 562 B.2.4.5-3 3.20 3.17 0.03 0.00 0.00
N+0.00 B1917 256 V50x90 604 B.2.4.5-3 3.11 3.45 0.02 0.00 0.00
N+0.00 B1917 256 V50x90 646 B.2.4.5-3 3.12 3.60 0.02 0.00 0.00
N+0.00 B1917 256 V50x90 688 B.2.4.5-3 3.28 3.61 0.02 0.00 0.00
N+0.00 B1918 3280 V50x90 0 B.2.4.5-3 16.19 11.96 0.10 0.00 0.00 .
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TABLE: Concrete Beam Summary - ACl 318-14
Story tabel Unique Name Design Section Station AsTopCombo AsTop AsBottom AtShear AlTorsion At Torsion

cm cm? tm? cm?/em cm? cm?/cm
N+0.00 B1918 3280 V50x90 50 B.2.4.5-3 14.17 7.25 0.09 0.00 0.00
N+0.00 B1918 3280 V50x90 100 B.2.4.5-3 10.29 7.25 0.09 0.00 0.00
N+(Q.00 B1918 3280 V50x90 150 B.2.4.5-3 7.25 7.25 Q.09 Q.00 0.00
N+0.00 B1918 3280 V50x90 150 B.2.4.5-3 6.65 6.65 0.08 0.00 0.00
N+0.00 B1918 3280 V50x90 200 B.2.4.5-3 6.65 6.65 0.07 0.00 0.00
N+Q.00 B1918 3280 V50x90 249 B.2.4,5-3 6.65 7.07 0.07 0.00 0.00
N+0.00 B1918 3280 V50x90 299 B.2.4.5-3 6.65 8.38 0.07 0.00 0.00
N+0.00 B1918 3280 V50x90 299 B.2.4.5-3 6.21 8.11 0.06 0.00 Q.00
N+0.00 B1918 3280 V50x90 349 B.2.4.5-3 6.21 8.63 0.06 0.00 0.00
N+0.00 B1918 3280 V50x90 399 B.2.4.5-3 6.21 9.08 0.06 0.00 0.00
N+0.00 B1918 3280 V50x90 449 B.2.4.5-3 6.21 9.45 0.05 0.00 0.00
N+0.00 B1918 3280 V50x90 449 B.2.4.5-3 5.60 8.82 0.07 Q.00 Q.00
N+0.00 B1918 3280 V50x90 492 B.2.4.5-3 5.60 7.72 0.07 0.00 0.00
N+3.00 B1918 3280 V50x90 536 B.2.4.5-3 5.60 6.81 0.07 0.00 0.00
N+Q.00 B1918 3280 V50x90 579 B.2.4.5-3 5.60 581 0.07 0.00 0.00
N+0.00 B1918 3280 V50x90 579 B.2.4.5-3 5.72 6.01 0.09 0.00 0.00
N+0.00 B1918 3280 V50x90 619 B.2.4.5-3 5.72 5.72 0.09 0.00 0.00
N+0.00 B1918 3280 V50x90 659 B.2.4.5-3 9.71 5.35 0.10 0.00 0.00
N+0.00 B1933 1827 V50x90 Q B.2.4.5-3 0.71 2.81 0.00 0.00 0.00
N+0.00 B1933 1827 V50x90 50 B.2.4.5-3 4.45 4,45 0.00 0.00 Q.00
N+0.00 B1933 1827 V50x90 100 B.2.4.5-3 4.45 4.45 0.00 Q.00 0.00
N+0.00 B1933 1827 V50x90 150 B.2.4.5-3 4.45 4.45 0.00 0.00 0.00
N+3.00 B1933 1827 V50x90 150 B.2.4.5-3 4.63 4.63 0.00 0.00 0.00
N+3.00 B1933 1827 V50x90 200 B.2.4,5-3 4.63 4,75 0.00 0.00 0.00
N+0.00 B1933 1827 V50x90 249 B.2.4.5-3 4.63 4.82 0.00 0.00 0.00
N+0.00 B1933 1827 VSQ0x90 299 B8.2.4.5-3 4.63 4.65 0.00 0.00 0.00
N+0.00 B1933 1827 V50x90 299 B.2.4.5-3 4,83 4.95 0.00 0.00 Q.00
N+0.00 B1933 1827 V50x90 349 B.2.4.5-3 4,83 4.83 0.00 0.00 Q.00
N+0.00 B1933 1827 V50x90 399 B.2.4.5-3 4.83 4,83 0.00 0.00 0.00
N+0.00 B1933 1827 V50x90 449 B.2.4.5-3 4.83 4.83 0.00 0.00 0.00
N+0.00 B1933 1827 V50x90 449 B.2.4.5-3 5.05 5.05 0.00 0.00 0.00
N+0.00 B1933 1827 V50x90 486 B.2.4.5-3 5.05 5.05 0.00 0.00 0.00
N+3.00 B1933 1827 V50x90 523 B.2.4.5-3 5.05 5.05 0.00 0.00 0.00
N+3.00 B1933 1827 V50x90 560 B.2.4.5-3 6.36 5.05 0.00 Q.00 0.00
N+0.00 B1933 1827 V50x90 560 B.2.4.5-3 6.36 5.05 Q.00 0.00 0.00
N+0.00 B1933 1827 V50x90 579 B.2.4.5-3 7.45 5.05 0.00 0.00 0.00
N+Q.00 B1933 1827 V50x90 579 B.2.4.5-3 7.64 5.33 0.01 0.00 0.00
N+0.00 B1933 1827 V50x90 619 B.2.4.5-3 12.05 5.33 0.02 Q.00 0.00
N+0.00 B1933 1827 V50x90 659 B.2.4.2-2 14.17 9.07 0.02 0.00 0.00
N+0.00 B2589 3277 V50x90 63 B.2.4.7-8 7.39 8.08 0.10 0.00 0.00
N+0.00 B2589 3277 V50x90 95 B.2.4.5-8 7.01 5.81 0.11 0.00 0.00
N+0.00 B2589 3277 V50x90 95 B.2.4.5-8 5.01 4,25 0.09 0.00 0.00
N+0.00 B2589 3277 V50x90 145 B.2.4.7-8 3.21 3.11 0.08 Q.00 0.00
N+0Q.00 B2589 3277 V50x90 195 B.2.4.7-8 1.65 1.83 0.08 0.00 0.00
N+Q.00 B2589 3277 V50x90 245 B8.2.4.7-8 1.65 1.65 0.07 Q.00 0.00
N+0.00 B2589 3277 VS0x90 245 B.2.4.7-8 2.26 2.26 0.07 Q.00 0.00
N+0.00 B2589 3277 V50x90 295 B.2.4.7-8 2.26 2.26 0.08 0.00 0.00
N+0.00 B2589 3277 V50x90 345 B.2.4.7-8 2.95 2.84 0.08 0.00 0.00
N+0.00 B2589 3277 V50x90 395 B.2.4.7-8 4.71 3.88 Q.09 0.00 0.00
N+0.00 B2589 3277 V50x90 395 B.2.4.7-8 5.44 4,75 0.11 0.00 0.00
N+0.00 B2589 3277 V50x90 440 B.2.4.5-8 8.82 5.74 0.11 0.00 0.00
N+0.00 B2592 4369 V50x90 50 B.2.4.5-3 14.17 9.03 0.04 0.00 0.00
N+0.00 B2592 4369 V50x90 85 B.2.4.5-8 12.58 5.35 0.04 0.00 0.00
N+0.00 B2592 4369 V50x90 120 B.2.4.5-8 8.82 5.35 0.04 0.00 0.00
N+0.00 B2592 4369 V50x90 155 B.2.4.5-8 5.35 5.35 0.04 0.00 0.00
N+0Q.00 B2592 4369 V50x90 155 B.2.4.5-8 4,48 4.48 0.00 Q.00 0.00
N+0.00 B2592 4369 V50x90 193 B.2.4.5-8 4.48 4.48 0.00 0.00 0.00

14
Anexo 9.1 Reporte de Diserio de Vigas Aéreas Edificio B
Version 03, noviembre 27 de 2020



TABLE: Concrete Beam Summary - ACI 318-14
Story Label Unique Name Design Section Station AsTopCombo AsTop AsBottom AtShear AlTorsion At Torsion

cm cm? em? em?/cm cm? em?/em
N+0.00 B2592 4369 V50x90 232 B.2.4.5-8 4.48 4.48 0.00 0.00 0.00
N+0.00 B2592 4369 V50x90 270 B.2.4.5-8 4.48 5.22 0.00 0.00 0.00
N+0.00 B2592 4369 V50x90 309 B.2.4.5-8 4.48 6.25 0.00 0.00 0.00
N+0.00 B2592 4369 V50x90 309 B.2.4.5-8 4.25 6.00 0.00 0.00 0.00
N+0.00 B2592 4369 V50%90 343 B.2.4.5-8 425 6.43 0.00 0.00 0.00
N+0.00 B2592 4369 V50x90 386 B.2.4.5-8 425 6.72 0.00 0.00 0.00
N+0.00 B2592 4369 V50x90 425 B.2.4.5-8 4.25 6.85 0.00 0.00 0.00
N+0.00 B2592 4369 V50x90 464 B.2.4.5-8 425 6.84 0.00 0.00 0.00
N+0.00 B2592 4369 V50x90 464 B.2.4.5-8 457 6.76 0.00 0.00 0.00
N+0.00 B2592 4369 V50x50 502 B.2.4.5-8 4.57 6.65 0.00 0.00 0.00
N+0.00 82592 4369 V50x90 541 B.2.4.5-8 457 6.40 0.00 0.00 0.00
N+0.00 B2592 4369 V50%90 579 B.2.4.5-8 4.57 5.99 0.00 0.00 0.00
N+0.00 B2592 4369 V50x90 618 B.2.4.5-8 4.57 5.44 0.00 0.00 0.00
N+0.00 B2592 4369 V50x30 618 B.2.4.5-8 4.94 5.64 0.00 0.00 0.00
N+0.00 B2592 4369 V50x90 668 B.2.4.5-8 4.94 5.64 0.00 0.00 0.00
N+0.00 B2582 4369 V50x90 718 B.2.45-8 4.94 5.44 0.00 0.00 0.00 .
N+0.00 B2592 4369 V50x90 768 B.2.4.5-8 4.94 5.03 0.00 0.00 0.00
N+0.00 82592 4369 V50%90 768 B.2.4.5.8 5.47 5.60 0.00 0.00 0.00
N+0.00 B2592 4369 V50x90 818 B.2.4.5-8 5.47 5.47 0.00 0.00 0.00
N+0.00 B2592 4369 V50x90 868 B.2.4.5-8 5.47 5.47 0.00 0.00 0.00
N+0.00 B2592 4369 V50x90 918 B.2.4.5-8 5.47 5.47 0.00 0.00 0.00
N+0.00 B2532 4369 V50x90 918 B.2.45-8 6.25 6.25 0.04 0.00 0.00
N+0.00 B2592 4369 V50x90 967 B.2.4.5-8 9.48 6.25 0.04 0.00 0.00
N+0.00 B2592 4389 VS0x90 1015 B.2.4.5.8 13.81 8.17 0.04 0.00 0.00
N+0.00 B2594 172 V50x90 25 B.2.4.7-8 1.04 0.84 0.00 0.00 0.00
N+0.00 B2594 172 V50x90 68 B.2.4.7-8 0.81 1.03 0.00 0.00 0.00
N+0.00 B2594 172 V50x90 111 B.2.47-8 0.70 1.09 0.00 0.00 0.00 .
N+0,00 B2594 172 V50x90 155 B.2.4.7-8 a.72 1.03 0.00 0.00 0.00
N+0.00 B2594 172 V50x90 155 B.2.4.5-3 1.06 0.72 0.00 0.00 0.00
N+0.00 B2594 172 V50x90 193 B.2.4.7-4 a.72 0.89 0.00 0.00 0.00
N+0.00 B2594 172 V50x90 232 B.2.4.7-4 0.72 1.26 0.00 0.00 0.00
N+0.00 B2554 172 V50x90 270 B.2.4.7-4 0.72 151 0.00 0.00 0.00
N+0.00 B2594 172 V50x90 309 B.2.4.7-4 0.72 1.63 0.00 0.00 0.00
N+0.00 B2594 172 V50x90 309 B.2.4.7-4 0.78 1.72 0.00 0.00 0.00
N+0.00 B2594 172 V50x50 348 B.2.4.7-4 0.78 1.75 0.00 0.00 0.00
N+0.00 B2594 172 V50x80 386 B.2.4.7-4 0.78 1.65 0.00 0.00 0.00
N+0.00 B2594 172 V50x90 425 B.2.4.7-4 0.78 1.40 0.00 0.00 0.00
N+0.00 B2594 172 V50x50 464 B.2.4.7-4 0.78 1.03 0.00 0.00 0.00
N+0.00 B2594 172 V50x90 464 B.2.4.7-4 0.81 3.22 0.00 0.00 0.00
N+0.00 B2594 172 V50x90 502 B.2.4.7-4 0.81 2.21 0.00 0.00 0.00
N+0.00 B2594 172 V50x90 541 B.2.4.7-4 0.81 1.08 0.00 0.00 0.00
N+0.00 B2594 172 V50x90 579 .2.4.5-3 136 0.81 0.00 0.00 0.00
N+0.00 B2594 172 V50x30 618 B.2.4.5-3 2.79 0.31 0.00 0.00 0.00
N+0.00 B2594 172 V50x90 618 B.2.4.5-3 1.84 0.83 0.00 0.00 0.00
N+0.00 B2594 172 V5090 668 B.2.4.7-4 0.83 0.83 0.00 0.00 0.00
N+0.00 B2594 172 V50x90 718 B.2.4.7-4 0.83 1.54 0.00 0.00 0.00
N+0.00 B2594 172 V50x90 768 B.2.4.7-4 0.53 227 0.00 0.00 0.00
N+0.00 B2594 172 V50x90 768 B.2.4.7-4 0.83 1.14 0.00 0.00 0.00
N+0.00 B2554 172 V50x90 818 B.2.4.7-4 0.83 1.24 0.00 0.00 0.00
N+0.00 B2594 172 V50x90 868 B.2.4.7-4 0.83 111 0.00 0.00 0.00
N+0.00 B2534 172 V50x90 918 B.2.4.7-4 1.10 0.87 0.00 0.00 0.00
N+0.00 B2534 172 V5090 918 B.2.4.7-8 1.14 0.5 0.00 0.00 0.00
N+0.00 B2534 172 V50x90 959 B.2.4.7-8 1.12 1.02 0.00 0.00 0.00
N+0.00 B2594 172 V50x90 999 B.2.4.7-8 1.21 0.99 0.00 0.00 0.00
N+0.00 B2594 172 V50x90 1040 B.2.45-8 1.45 1.04 0.00 0.00 0.00
N+0.00 B2606 2949 V50x90 25 B.2.4.5-8 12.84 6.84 0.04 0.00 0.00
N+0.00 B2606 2949 V50x90 68 B.2.4.5-8 8.93 4.68 0.04 0.00 0.00 .
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TABLE: Concrete Beam Summary - ACl 318-14
Story lLabel Unique Name Design Section Station AsTopCombo AsTop AsBottom AtShear AlTorsion At Torsion

cm cm? cm? cm/cm cm? cm?fem
N+0.00 B2606 2949 V50x90 111 B.2.4.5-8 5.26 4,68 0.04 Q.00 Q.00
N+0.00 B2606 2949 V50x90 155 B.2.4.5-8 4.68 4.68 Q.04 Q.00 Q.00
N+0.00 B2606 2949 V50x90 155 B.2.4.5-8 4.59 4.59 0.00 Q.00 Q.00
N+0.00 B2606 2949 V50x90 193 B.2.4.5-8 4.59 4.59 0.00 Q.00 Q.00
N+0.00 B2606 2949 V50x90 232 B.2.4.5-8 4.59 5.37 Q.00 Q.00 0.00
N+0.00 B2606 2949 V50x90 270 B.2.4.5-8 4.59 6.58 Q.00 Q.00 Q.00
N+0.00 B2606 2949 V50x80 309 B.2.4.5-8 4.59 7.66 0.00 0.00 0.00
N+0.00 B2606 2949 V50x90 309 B.2.4.5-8 4.48 7.57 0.00 .00 Q.00
N+0.00 B2606 2949 V50x90 348 B.2.4.5-8 4.48 8.13 Q.00 .00 Q.00
N+0.00 B2606 2949 V50x90 386 B.2.4.5-8 4.48 8.55 0.00 Q.00 0.00
N+0.00 B2606 2949 V50x90 425 B.2.4.5-8 4,48 8.80 Q.00 0.00 0.00
N+0.00 B2606 2949 V50x90 464 B.2.4.5-8 4.48 8.91 Q.00 .00 Q.00
N+0.00 B2606 2949 V50x90 464 B.2.4.5-8 4.40 8.90 Q.00 0.00 Q.00
N+0.00 B2606 2949 V50x90 502 B.2.4.5-8 4.40 8.81 0.00 0.00 0.00
N+0.00 B2606 2949 V50x90 541 B.2.4.5-8 4.40 8.58 .00 0.00 0.00
N+0.00 B2606 2949 V50x90 579 B.2.4.5-8 4.40 8.18 .00 0.00 0.00
N+0.00 B2606 2949 V50x90 618 B.2.4.5-8 4.40 7.64 0.00 0.00 0.00
N+0.00 B2606 2949 V50x90 618 B.2.4.5-8 4.33 8.01 0.00 0.00 0.00
N+0.00 B2606 2949 V50x90 668 B.2.4.5-8 4.33 7.22 0.00 0.00 Q.00
N+0.00 B2606 2949 V50x90 718 B.2.4.5-8 4.33 6.18 0.00 0.00 Q.00
N+0.00 B2606 2949 V50x90 768 B.2.4.5-8 4.33 4.89 0.00 0.00 0.00
N+0.00 B2606 2949 Vv50x90 768 B.2.4.5-8 4.34 5.09 .00 0.00 0.00
N+0.00 B2606 2949 V50x90 818 B.2.4.5-8 4.34 4.34 0.00 0.00 0.00
N+0.00 B2606 2949 V50x90 868 B.2.4.5-8 4.34 4.34 Q.00 0.00 .00
N+0.00 B2606 2949 V50x90 918 B.2.4.5-8 4.34 4.34 0.00 0.00 0.00
N+0.00 B2606 2949 VS0x80 918 B.2.4.5-8 447 4.47 0.04 0.00 0.00
N+0.00 B2606 2949 v50x90 959 B.2.4.5-8 7.60 4.47 0.04 .00 Q.00
N+0.00 B2606 2949 V50x90 999 B.2.4.5-8 11.65 4.47 0.04 0.00 0.00
N+0.00 B2606 2949 Vv50x90 1040 B.2.4.2-2 14.17 8.24 0.04 0.00 0.00
N+0.00 B2609 2939 V50x90 Q B.2.4.5-8 4.47 2.25 0.05 0.00 Q.00
N+0.00 B2609 2939 V50x90 48 B.2.4.5-8 2.75 1.69 0.05 0.00 0.00
N+0.00 B2609 2939 V50x90 95 B.2.4.5-8 1.69 1.69 0.05 0.00 Q.00
N+0.00 B2609 2939 V50x90 95 B.2.4.5-8 1.68 1.68 0.04 0.00 0.00
N+0.00 B2609 2939 V50x90 145 B.2.4.5-8 1.68 1.83 0.04 Q.00 0.00
N+0.00 B2609 2939 V50x90 195 B.2.4.5-8 1.68 2.21 0.04 0.00 .00
N+0.00 B2609 2939 Vv50x90 245 B.2.4.5-8 1.68 2.35 0.04 0.00 0.00
N+0.00 B2609 2939 V50x90 245 B.2.4.5-8 1.72 2.39 0.03 0.00 0.00
N+0.00 B2609 2939 V50x90 283 B.2.4.5-8 1.72 1.72 0.04 0.00 .00
N+0.00 B2609 2939 V50x90 320 B.2.4.5-8 1.72 1.72 0.04 0.00 .00
N+0.00 B2609 2939 V50x90 320 B.2.4.5-8 1.72 1.72 0.04 0.00 0.00
N+0.00 B2609 2939 V50x90 358 B.2.4.5-8 1.72 1.72 0.04 0.00 0.00
N+0.00 B2609 2939 V50x90 395 B.2.4.5-8 1.77 1.72 0.04 0.00 0.00
N+0.00 B2609 2939 Vv50x90 395 B.2.4.5-8 1.77 1.75 0.05 0.00 0.00
N+0.00 B2609 2939 V50x90 430 B.2.4.5-8 4,20 1.75 0.06 0.00 0.00
N+0.00 B2609 2939 V50x80 465 B.2.4.5-8 6.76 341 0.06 0.00 0.00
N-+0.00 B2630 3299 Vv50x90 25 B.2.4.5-8 10.63 5.44 .08 Q.00 Q.00
N+0.00 B2630 3299 V50x90 59 B.2.4.5-8 7.48 2.88 0.08 0.00 0.00
N+0.00 B2630 3299 V50x90 94 B.2.4.5-8 4.49 2.88 .08 0.00 Q.00
N+0.00 B2630 3299 V50x90 128 B.2.4.5-8 2.88 2.88 0.08 0.00 Q.00
N+0.00 B2630 3299 V50x90 128 B8.2.4.5-8 2.79 2.799 Q.06 0.00 0.00
N+3.00 B2630 3299 V50x90 178 B.2.4.5-8 2.79 2.85 0.06 0.00 0.00
N+0.00 B2630 3299 V50%x90 228 B.2.4.5-8 2.79 4.17 0.06 0.00 Q.00
N+0.00 B2630 3299 V50x90 278 B.2.4.5-8 2.79 5.25 Q.05 Q.00 0.00
N+0.00 B2630 3299 V50x90 278 B.2.4.5-8 2.84 5.31 Q.05 0.00 0.00
N+0.00 B2630 3299 V50x90 328 B.2.4.5-8 2.84 482 0.05 .00 0.00
N+0.00 B2630 3299 V50x90 378 B.2.4.5-8 2.84 4.08 0.05 0.00 Q.00
N+0.00 B2630 3299 V50x90 428 B.2.4.5-8 2.84 3.10 Q.05 Q.00 Q.00
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TABLE: Concrete Beam Summary - ACI 318-14
Story Label Unique Name Design Section Station AsTopCombo AsTop

cm cm?
N+0.00 B2630 3299 V50x80 428 B.2.4.5-8 3.09
N+0.00 B2630 3299 V50x90 462 B.2.4.5-8 3.09
N+0.00 B2630 3299 V50x90 497 B8.2.4.5-8 3.74
N+0.00 B2630 3299 V50x90 531 B.2.4.5-8 6.10
N+0.00 B29 311 V50x90 63 B.2.4,5-8 10.95
N+0.00 829 311 V50x90 a5 8.2.4.5-8 9.19
N+0.00 B29 311 V50x90 a5 B.2.4.5-8 8.53
N+0.00 B29 311 V50x90 145 B.2.4.5-8 6.56
N+0.00 B29 311 V50x80 195 B.2.4.5-8 4.84
N+0.00 B29 311 V50x90 245 B8.2.4.5-8 4.24
N+0.00 B29 311 V50x90 245 B.2.4.5-8 3.67
N+0.00 B29 311 V50x90 295 B.2.4.5-8 3.67
N+0.00 B29 311 V50x90 345 B.2.4.5-8 3.67
N+0.00 B29 311 V50x90 395 B.2.4.5-8 3.67
N+0.00 B29 311 V50x90 395 B.2.4.5-8 3.31
N+0.00 829 311 V50x90 443 B.2.4.5-8 3.31
N+0.00 B29 311 V50x90 490 B.2.4.5-8 3.60
N+0.00 B30 39 V50x90 25 B.2.4.5-3 2.56
N+0.00 B30 39 V50x90 56 B.2.4.5-3 9.14
N+0.00 B30 39 V50x90 38 B.2.4.5-3 9.14
N+0.00 B30 39 V50x90 88 B.2.4.5-3 9.73
N+0.00 B30 39 V50x90 114 B8.2.4.4-4 14,17
N+0.00 B30 39 V50x90 141 B.2.4.5-3 22.34
N+0.00 B32 40 V50x90 15 B.2.4.5-8 5.27
N+0.00 B32 40 V50x90 48 B.2.4.5-8 5.04
N+0.00 B32 40 V50x90 82 B.2.4.5-8 4.88
N+0.00 B32 40 V50x90 82 B.2.4.5-8 4.31
N+0.00 B32 40 V50x90 132 B.2.4.5-8 3.50
N+0.00 B32 40 V50x90 182 B.2.4.5-8 2.87
N+0.00 B32 40 V50x90 232 B8.2.4.5-8 2.44
N+0.00 B32 40 V50x90 232 B.2.4.5-8 2.50
N+0.00 B32 40 V50x90 282 8.2.4.5-8 1.99
N+0.00 B32 40 V50x90 332 B.2.4.5-8 1.97
N+0.00 B32 40 V50x30 382 B.2.4.5-8 1.97
N+0.00 B32 40 V50x90 382 B.2.4.5-8 2.32
N+0.00 B32 40 V50x90 432 B.2.4.5-8 2.32
N+0.00 B32 40 V50x90 482 B.2.4.5-8 2.32
N+3.00 B32 40 v50x90 532 B.2.4.5-8 2.32
N+0.00 B32 40 V50x90 532 B.2.4.5-8 2.37
N+0.00 B32 40 V50x90 563 B.2.4.5-8 2.37
N+0.00 B32 40 V50x90 594 B.2.4.7-8 1.15
N+0.00 BS56 398 V50x90 0 B.2.4.5-3 6.36
N+0.00 B56 398 V50x90 44 B.2.4.5-3 5.48
N+0.00 B56 398 V50x90 88 B.2.4.5-3 4.76
N+0.00 B56 398 V50x90 88 B.2.4.5-3 4.44
N+0.00 B56 398 V50x90 138 B.2.45-3 3.07
N+0.00 B56 398 V50x90 188 B.2.4.5-3 2.05
N+0.00 B56 398 V50x90 238 B.2.4.5-3 2.05
N+0.00 B56 398 V50x90 238 B.2.4.5-3 1.82
N+0.00 B56 398 V50x90 288 B.2.4.5-3 1.82
N+0.00 BS5é 398 V50x90 338 B.2.4.5-3 1.82
N+0.00 BS56 308 V50x90 388 B.2.4.5-3 1.82
N+0.00 B56 398 V50x90 388 B.2.4,5-3 1.57
N+0.00 B56 398 V50x90 438 B.2.4.7-4 1.64
N+0.00 BS5s 398 V50x90 488 B.2.4.5-3 3.08
N+0.00 B56 398 V50x90 538 B8.2.4.5-3 4.97
N+0.00 B57 405 V50x90 0 B8.2.4.5-3 5.21
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As Bottom At Shear AlTorsion At Torsion

cm?
3.23
3.09
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3.31
6.89
4.84
4.24
4.24
4.24
4.24
3.67
3.67
3.67
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3.31
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2.45
17.45
11,54
9.14
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2.05
2.05
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1.57
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2.83
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0.07
0.07
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0.01
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0.00
0.00
0.00
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0.03
0.03
0.04
0.04
0.03
0.03
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0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
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0.00



2D

TABLE: Concrete Beam Summary - ACI 318-14
Story Label Unique Name Design Section Station AsTop Combo AsTop AsBottom AtShear AlTorsion At Torsion

cm om? cm? cm?fecm cm? cm?fem
N+0.00 B57 405 V50x90 49 B.2.4.5-8 9.72 1.75 0.09 0.00 0.00
N+0.00 B57 405 V50x90 49 B.2.4.5-8 6.50 4.59 0.04 0.00 0.00
N+0.00 BS57 405 V50x90 82 B.2.4.5-8 6.42 4.59 0.04 0.00 0.00
N+0.00 B57 405 V50x90 116 B.2.4.5-8 6.44 4.59 0.04 0.00 0.00
N+0.00 857 405 V50x90 150 B.2.4.5-8 6.57 4.59 0.04 0.00 0.00
N+0.00 B57 405 V50x90 150 B.2.4.5-3 7.71 4,74 0.04 Q.00 0.00
N+0.00 BS7 405 V50x50 154 B.2.4.5-3 7.4 4.74 0.04 0.00 0.00
N+0.00 B57 405 V50x90 238 B.2.4.5-3 8.30 5.90 0.04 0.00 0.00
N+0.00 B58 572 V50X60 (¢} B.2.4.5-8 9.17 5.18 0.19 0.00 0.00
N+0.00 BSS8 572 V50X60 47 B.2.4.5-8 5.57 3.14 0.18 0.00 0.00
N+0.00 B58 572 V50X60 93 B.2.4.5-8 3.14 3.14 0.18 0.00 0.00
N+0.00 B58 872 V50X60 140 B.2.4.5-8 3.14 3.45 0.18 0.00 0.00
N+0.00 B58 572 VS50X60 140 B.2.4.5-8 4.50 4.63 017 0.00 0.00
N+0.00 BS58 572 V50X60 179 B.2.4.5-8 4.50 7.21 0.17 0.00 0.00
N+0.00 B58 572 V50X60 218 B.2.4.7-8 2.93 9,17 0.16 0.00 0.00
N+0.00 B177 14 V50x90 50 B.2.4.5-8 20.99 14.17 0.13 0.00 0.00
N+0.00 B177 14 V50x90 89 B.2.4.5-8 14.46 9.35 0.13 0.00 0.00
N+0.00 B177 14 V50x90 128 B.2.4.5-8 10.94 9.35 0.13 0.00 0.00
N+0.00 B177 14 V50x90 128 B.2.4.5-8 10.39 8.65 0.04 0.00 0.00
N+0.00 B177 14 V50x90 178 B.2.4.5-8 8.65 8.65 0.04 0.00 0.00
N+0.00 B177 14 V50x90 228 B.2.4.5-8 8.65 10.45 0.04 0.00 0.00
N+0.00 B177 14 V50x90 278 B.2.4.5-8 8.65 14,17 0.04 0.00 0.00
N+0.00 B177 14 V50x90 278 B.2.4.5-8 8.14 14.17 0.00 0.00 0.00
N+0.00 B177 14 V50x90 328 B.2.4.5-8 8.14 14.17 0.00 0.00 0.00
N+0.00 B177 14 V50x90 378 B.2.4.5-8 814 14,19 0.00 0.00 0.00
N+0.00 8177 14 V50x380 428 B.2.4.5-8 8.14 15.60 0.00 0.00 0.00
N+0.00 B177 14 V50x90 428 B.2.4.5-8 7.81 15.46 0.00 0.00 0.00
N+0.00 B177 14 V50x90 471 B.2.4.5-8 7.81 15.90 0.00 0.00 0.00
N+0.00 B177 14 V50x90 5813 B.2.4.5-8 7.81 16.21 0.00 0.00 0.00
N+0.00 B177 14 V50x90 556 B.2.45-8 7.81 16.39 0.00 0.00 0.00
N+0.00 B177 14 V50x90 556 B.2.4.5-8 7.48 16.16 0.00 0.00 0.00
N+0.00 B177 14 V50x90 595 B.2.4.5-8 7.48 15.25 0.00 0.00 .00
N+0.00 B177 14 V50x90 634 B.2.4.5-8 7.48 14.24 0.00 0.00 0.00
N+0.00 B177 14 V50x90 673 B.2.4.5-8 7.48 14.17 0.00 0.00 0.00
N+0.00 B177 14 V50x90 673 B.2.4.5-8 7.36 14.17 0.00 0.00 0.00
N+0.00 B177 14 V50x90 722 B.2.4.5-8 7.36 14.17 0.00 0.00 0.00
N+0.00 B177 14 V50x90 771 B.2.4.5-8 7.36 11.71 0.00 0.00 0.00
N+0.00 B177 14 V50x90 820 B.2.4.5-8 7.36 8.55 0.00 0.00 0.00
N+0.00 B177 14 V50x90 820 B.2.4.5-8 7.62 8.47 0.02 0.00 0.00
N+0.00 B177 14 V50x90 858 B.2.4.5-8 7.62 7.62 0.02 0.00 0.00
N+0.00 B177 14 V50x90 897 B.2.4.5-8 7.62 7.62 0.02 0.00 0.00
N+0.00 B177 14 V50x90 935 B.2.4.5-8 10.03 7.62 0.02 0.00 0.00
N+0.00 B177 14 V50x90 973 B.2.4.5-8 13.65 7.62 0.03 0.00 0.00
N+0.00 B177 14 V50x90 973 B.2.4.5-8 14.17 8.21 0.04 0.00 0.00
N+0.00 8177 14 V50x90 1010 B.2.4.4-4 14.17 8.21 0.04 0.00 0.00
N+0.00 B177 14 V50x90 1046 B.2.4.5-8 16.88 12.20 0.04 0.00 0.00
N+0.00 B178 35 V50x90 25 B.2.4.5-8 0.72 219 0.01 0.00 0.00
N+0.00 B178 35 V50x90 56 B.2.4.5-8 1.22 2.24 0.01 0.00 0.00
N+0.00 B178 35 V50x90 88 B.2.4.5-8 1.22 2.20 0.01 0.00 0.00
N+0.00 B178 35 V50x90 88 B.2.4.5-8 1.19 1.19 0.02 0.00 0.00
N+0.00 B178 35 VS0x90 138 B.2.4.5-8 1.19 1.71 0.02 0.00 0.00
N+0.00 B178 35 V50x90 188 B.2.4.5-8 1.19 2.08 [N ekt 0.00 0.00
N+0.00 B178 35 V50x90 238 B.2.4.5-8 1.19 2.21 .01 0.00 0.00
N+0.00 B178 35 V50x90 238 B.2.4.5-8 1.21 1.29 0.02 0.00 0.00
N+0.00 B178 35 V50x90 288 B.2.4.5-8 1.21 1.67 0.02 0.00 0.00
N+0.00 B178 35 V50x90 338 B.2.4.5-8 1.21 1.81 0.01 0.00 0.00
N+0.00 B178 35 V50x90 388 B.2.4.5-8 1.21 1.72 0.01 0.00 0.00
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TABLE: Concrete Beam Summary - ACI 318-14
Story Label Unigue Name Design Section Station AsTopCombo AsTop AsBottom AtShear AlTorsion At Torsion

cm cm? cm? cm?/cm cm? cm?/cm
N+0.00 B178 35 V50x90 388 B.2.4.5-8 1.31 1.46 0.01 0.00 0.00
N+0.00 B178 35 V50%90 438 B.2.4.5-8 1.31 1.41 0.01 0.00 0.00
N+0.00 B178 35 VE0x50 488 B.2.4.5-8 1.31 1.31 0.02 0.00 0.00
N+0.00 B178 35 V50x90 538 B.2.4.5-8 1.31 1.31 0.02 0.00 0.00
N+0.00 B178 35 V50x90 538 B.2.4.5-8 1.49 1.49 0.01 0.00 0.00
N+0.00 B178 35 V50x90 588 B.2.4.5-8 1,60 1.49 0.02 0.00 0.00
N+0.00 B178 35 V50x90 638 B.2.4.5-8 2.31 1.49 0.02 0.00 0.00
N+0.00 B178 35 V50x90 688 B.2.4.5-8 3.23 1.49 0.02 0.00 0.00
N+0.00 B178 35 V50x90 688 B.2.4.5-8 2.81 157 0.01 0.00 0.00
N+0.00 B178 35 V50x90 719 B.2.4.5-8 2.88 1.57 0.01 0.00 0.00
N+0.00 B178 35 V50%90 750 B.2.4.5-8 3.03 2.08 0.02 0.00 0.00
N+0.00 B230 47 V50x90 25 B.2.4.5-3 3.37 2.46 0.02 0.00 0.00
N+0.00 8230 47 V50x50 56 B.2.4.5-3 3.20 2.20 0.02 0.00 0.00
N+0.00 B230 47 V50x90 88 B.2.4.5-3 3.11 2.20 0.02 0.00 0.00
N+0.00 B230 47 V50%90 88 B.2.4.5-8 3.53 2.09 0.03 0.00 0.00
N+0.00 8230 47 V50x90 138 B.2.4.5-8 2.47 2.09 0.03 0.00 0.00 .
N+0.00 B230 47 V50x90 188 B.2.4.5-8 2.09 2.09 0.02 0.00 0.00
N+0.00 B230 47 V50x90 238 8.2.4.5-8 2.09 2.30 0.02 0.00 0.00
N+0.00 B230 47 V50x80 238 B.2.4.5-8 1,93 1.93 0.02 0.00 0.00
N+0.00 B230 47 V50x90 288 B.2.4.5-8 1.93 2.20 0.02 0.00 0.00
N+0.00 B230 47 V50x90 338 B.2.4.5-8 1.93 2.58 0.02 0.00 0.00
N+0.00 B230 47 V50x90 388 B.2.4.5-8 1.93 2.74 0.02 0.00 0.00
N+0.00 B230 47 V50x90 388 B.2.4.5-8 1.82 2.99 0.02 0.00 0.00
N+0.00 B230 47 V50x90 438 B.2.4.5-8 1.82 3.12 0.02 0.00 0.00
N+0.00 B230 47 V50x90 488 B.2.4.5-8 1.82 3.01 0.02 0.00 0.00
N+0.00 B230 47 V50%90 538 B.2.4.5-8 1.82 2.66 0.02 0.00 0.00
N+0.00 B230 47 V50x90 538 B.2.4.5-8 1.75 3.64 0.02 0.00 0.00 .
N+0.00 B230 47 V50x90 588 B.2.4.5-8 1.75 3.47 0.02 0.00 0.00
N+0.00 8230 47 V50x90 638 B.2.4.5-8 1.75 3.06 0.02 0.00 0.00
N+0.00 B230 47 V50%90 688 B.2.4.5-8 1.75 2.42 0.03 0.00 0.00
N+0.00 B230 47 V50x90 688 B.2.4.5-8 1.78 3.65 0.02 0.00 0.00
N+0.00 B230 47 V50x90 719 B.2.45-8 1.78 3.68 0.02 0.00 0.00
N+0.00 B230 47 V50x90 750 B.2.4.5-8 1.14 3.62 0.02 0.00 0.00
N+0.00 B231 48 V50x90 50 B.2.4.5-8 19.24 13.88 0.11 0.00 0.00
N+0.00 B231 48 V50x90 89 B.2.4.2-2 14.17 8.15 0.11 0.00 0.00
N+0.00 B231 a8 V50%90 128 B.2.4.5-8 10.12 8.15 0.11 0.00 0.00
N+0.00 B231 48 V50%x90 128 B.2.4.5-8 9.88 7.78 0.03 0.00 0.00
N+0.00 B231 48 V50x90 178 B.2.4.5-8 7.78 7.78 0.02 0.00 0.00
N+0.00 B231 48 V50x90 228 B.2.4.5-8 7.78 9.64 0.02 0.00 0.00
N+0.00 B231 48 V50%90 278 B.2.4.5-8 7.78 13.68 0.02 0.00 0.00
N+0.00 B231 48 V50x30 278 B.2.4.5-8 7.51 13.50 0.00 0.00 0.00
N+0.00 B231 48 V50x90 328 B.2.4.5-8 7.51 14.17 0.00 0.00 0.00
N+0.00 B231 48 V50x90 378 B.2.4.5-8 7.51 14.17 0.00 0.00 0.00
N+0.00 B231 48 V50x90 428 B.2.4.5-8 7.51 14.43 0.00 0.00 0.00
N+0.00 B231 48 V50x90 428 B.2.4.5-8 7.38 14.40 0.00 0.00 0.00
N+0.00 B231 48 V50x90 471 B.2.4.5-8 7.38 14.79 0.00 0.00 0.00
N+0.00 B231 48 V50x90 513 B.2.4.5-8 7.38 15.05 0.00 0.00 0.00
N+0.00 B231 48 V50x90 556 B.2.4.5-8 7.38 15.18 0.00 0.00 0.00
N+0.00 B231 48 V50x90 556 B.2.4.58 7.29 15.25 0.00 0.00 0.00
N+0.00 B231 48 V50%90 595 B.2.4.5-8 7.29 14.46 0.00 0.00 0.00
N+0.00 B231 48 V50x90 634 B.2.4.5-8 7.29 14.17 0.00 0.00 0.00
N+0.00 B231 48 V50x90 673 B.2.4.5-8 7.29 14.17 0.00 0.00 0.00
N+0.00 B231 48 V50x90 673 B.2.4.5-8 7.45 1417 0.00 0.00 0.00
N+0.00 B231 48 V50x90 722 B.2.4.5-8 7.45 14.17 0.00 0.00 0.00
N+0.00 B231 48 V50x90 771 B.2.4.5-8 7.45 11.58 0.00 0.00 0.00
N+0.00 B231 48 V50x90 820 B.2.4.5-8 7.45 8.57 0.00 0.00 0.00
N+0.00 B231 48 V50x90 820 B.2.4.5-8 8.04 8.93 0.02 0.00 0.00 .
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TABLE: Concrete Beam Summary - ACI 318-14
Story Label Unique Name Design Section Station AsTop Combo AsTop AsBottom AtShear AlTorsion At Torsion

cm cm? cm? cm*fem cm? cm?/em
N+0.00 B231 48 V50x90 858 B.2.4.5-8 8.04 8.04 0.02 .00 0.00
N+0.00 B231 48 V50x90 897 B.2.4.5-8 8.04 8.04 .02 0.00 0.00
N+0.00 B231 48 V50x90 935 B.2.4.5-8 10.27 8.04 0.03 0.00 0.00
N+0.00 B231 48 V50x90 973 B.2.4.5-8 1411 8.04 0.03 0.00 0.00
N+0.00 B231 48 V50x90 973 B.2.4.5-8 14,17 8.91 0.07 0.00 0.00
N+0.00 B231 48 V50x90 1010 B.2.4.5-8 15.30 8.91 0.07 0.00 0.00
N+0.00 B231 a8 V50x90 1046 B.2.4.5-8 19.56 14.17 0.07 0.00 0.00
N+0.00 B232 49 V50x90 25 B.2.4.5-8 8.80 531 0.11 12.98 0.05
N+0.00 B232 49 V50x90 67 B.2.4.5-8 6.64 3.58 0.11 12.98 0.05
N+0.00 B232 49 V50x90 108 B.2.4.5-8 4.67 3.58 0.10 12.98 0.05
N+0.00 B232 49 V50x90 150 B.2.4,5-8 3.58 3.58 0.10 12.98 .05
N+0.00 B232 49 V50x90 150 B.2.4.5-8 2.35 2.35 0.08 0.00 0.00
N+0.00 B232 49 V50x90 200 B.2.4.5-8 2.35 2.35 0.08 0.00 0.00
N+0.00 B232 49 V50x90 249 B.2.4.5-8 2.35 2.35 0.07 0.00 0.00
N+0.00 B232 49 V50x90 299 B.2.4.5-8 2.35 2.35 0.07 0.00 .00
N+0.00 B232 49 V50x30 299 B.2.4.5-3 1.33 1.33 0.08 .00 0.00
N+0.00 B232 49 V50x80 349 B.2.4.5-3 133 1.33 0.09 0.00 0.00
N+0.00 B232 49 V50x90 399 B.2.4.5-3 1.33 1.33 0.09 0.00 0.00
N+0.00 B232 49 V50x90 449 B.2.4.5-8 2.51 1.33 0.09 0.00 0.00
N+0.00 B232 49 V50x90 449 B.2.4.5-3 2.30 2.30 0.08 0.00 0.00
N+0.00 B232 49 V50x90 492 B.2.4.5-3 2.30 2.30 0.07 0.00 .00
N+0.00 B232 49 V50x90 536 B.2.4.5-3 2.30 2.30 0.07 .00 0.00
N+0.00 B232 49 V50x90 579 B.2.4.5-3 2.30 2.30 0.07 0.00 .00
N+0.00 B232 49 V50x90 579 B.2.4.5-3 2.03 2.04 0.07 0.00 0.00
N+0.00 B232 49 V50x90 619 B.2.4.5-3 2.03 2.40 0.07 0.00 0.00
N+0.00 B232 49 V50x90 659 B.2.4.7-4 2.09 267 0.07 Q.00 Q.00
N+0.00 B235 2314 V50x90 15 B.2.4.7-8 0.61 1.39 0.03 0.00 .00
N+0.00 B235 2314 V50x30 62 B.2.4.5-8 1.24 1.33 0.03 0.00 0.00
N+0.00 B235 2314 V50x90 110 B.2.4.5-8 1.24 1.24 0.04 0.00 .00
N+0.00 B235 2314 V50x80 157 B.2.4.5-8 1.24 1.24 0.04 0.00 0.00
N+0.00 B235 2314 V50x90 157 B.2.4.5-8 2.70 1.81 0.03 0.00 0.00
N+C.00 B235 2314 V50x90 201 B.2.4.5-8 2.88 181 0.04 0.00 0.00
N+0.00 B235 2314 VS0x90 245 B.2.4.5-8 3.24 1.81 0.04 0.00 0.00
N+0.00 B235 2314 V50x90 289 B.2.4.5-8 3.79 2.49 0.04 0.00 0.00
N+0.00 B236 2342 V30X90 25 B.2.4.5-8 1.96 1.46 0.02 0.00 .00
N+03.00 B236 2342 V30Xae 59 B.2.4.5-8 1.83 1.21 0.01 0.00 0.00
N+0.00 B236 2342 V30X90 94 B.2.4.5-8 1.79 1.21 0.01 0.00 0.00
N+0.00 B236 2342 V30X30 128 B.2.4.5-8 1.83 1.21 0.01 0.00 0.00
N+0.00 B236 2342 V30X30 128 B.2.4.5-3 1.51 0.97 0.02 .00 0.00
N+0.00 B236 2342 V30X90 178 B.2.4.5-3 1.19 0.97 0.02 0.00 0.00
N+0.00 B236 2342 V30X90 228 B.2.4.5-3 1,06 0.97 0.01 0.00 0.00
N-+0.00 B236 2342 V30X90 278 B.2.4.5-3 1.13 0.97 0.02 0.00 0.00
N+0.00 B236 2342 V30X90 278 B.2.4.5-3 0.81 0.79 0.02 0.00 0.00
N+0.00 B236 2342 V30X90 328 B.2.4,5-3 0.79 0.79 0.01 .00 0.00
N+0.00 8236 2342 V30X90 378 B.2.4.5-3 0.79 0.79 0.01 0.00 0.00
N+0.00 B236 2342 V30X90 428 B.2.4.5-3 0.95 0.79 .02 0.00 .00
N+0.00 B236 2342 V30X90 428 B.2.4,5-8 0.97 0.97 0.02 0.00 0.00
N+0.00 B236 2342 V30X90 471 B.2.4.5-8 0.97 0.97 0.01 0.00 0.00
N+0.00 B236 2342 V30X90 513 B.2.4.5-8 0.97 0.97 0.01 0.00 .00
N+0.00 B236 2342 V30X90 556 B.2.4.5-8 1.02 0.97 0.02 0.00 0.00
N+0.00 B236 2342 V30X90 556 B.2.4.7-8 0.76 0.63 0.02 0.00 .00
N+0.00 B236 2342 V30X9Q 595 B.2.4.7-8 0.64 0.63 0.01 .00 0.00
N+0.00 B236 2342 V30X90 634 B.2.4.7-8 0.63 0.63 0.01 0.00 0.00
N+0.00 B236 2342 V30X90 673 B.2.4.7-8 0.63 0.63 0.01 0.00 0.00
N+0.00 B236 2342 V30X90 673 B.2.4.7-8 0.41 0.41 0.02 0.00 0.00
N+0.00 B236 2342 V30X90 722 B.2.4.7-8 0.41 0.41 0.02 0.00 .00
N+0.00 B236 2342 V30X90 771 B.2.4.7-8 0.41 0.47 0.01 0.00 0.00
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TABLE: Concrete Beam Summary - ACI 318-14
Story label Unique Name DesignSection Station AsTopCombo AsTop AsBottom AtShear AlTorsion At Torsion

cm cm? cm? cm?*fem cm? ¢cm*/em

N+0.00 B236 2342 V30X90 820 B.2.4.7-8 0.41 0.41 0.01 0.00 0.00
N+0.00 B236 2342 V30X90 820 B.2.4.7-4 0.10 0.20 0.02 0.00 0.00
N+0.00 B236 2342 V30X90 858 B.2.4.7-4 0.10 0.36 0.01 0.00 0.00
N+0.00 B236 2342 V30X90 857 B.2.4.7-4 0.10 0.43 0.01 0.00 0.00
N+0.00 B236 2342 V30X90 935 B.2.4.7-4 0.10 0.37 0.02 0.00 0.00
N+0.00 B236 2342 V30X90 973 B.2.4.7-4 0.10 0.22 0.02 0.00 0.0¢
N+0.00 B236 2342 V30X90 973 B.2.4.7-8 0.14 0.51 0.02 0.00 0.00
N+0.00 B236 2342 V30X90 1022 B.2.4.7-8 0.14 0.64 0.01 0.00 0.00
N+0.00 B236 2342 V30X90 1071 B.2.4.4-4 0.00 0.60 0.01 0.00 0.00
N+0.00 B237 165 V50x90 50 B.2.4.5-3 2.87 2.49 0.03 0.00 0.00
N+0.00 B237 165 V50x90 84 B.2.4.7-4 2.50 2.35 0.03 0.00 0.00
N+0.00 B237 165 V50x90 117 B.2.4.7-4 2.21 2.14 0.03 0.00 0.00
N+0.00 B237 165 V50x90 151 B.2.4.7-4 2.00 1.86 0.03 0.00 0.00
N+0.00 B237 165 V50x90 151 B.2.4.7-4 0.98 0.98 0.04 0.00 0.00
N+0.00 B237 165 V50x90 189 B.2.4.7-4 0.98 0.98 0.03 0.00 0.00
N+0.00 B237 165 V50x90 227 B.2.4.7-4 0.98 0.98 0.03 0.00 0.00 .
N+0.00 B237 165 V50x90 264 B.2.4.7-4 0.98 1.11 0.03 0.00 0.00
N+0.00 B237 165 V50x90 302 B.2.4.7-4 0.98 1.29 0.03 0.00 0.00
N+0.00 B237 165 V50x90 302 B.2.4.7-4 1.30 2.18 0.03 0.00 0.00
N+0.00 B237 165 V50x90 336 B.2.4.7-4 1.42 2.61 0.03 0.00 0.00
N+0.00 B237 165 V50x90 369 B.2.4.7-4 1.61 2.93 0.03 0.00 0.00
N+0.00 B237 165 V50x90 403 B.2.4.7-4 1.87 3.14 0.03 0.00 0.00
N+0.00 B238 166 V50x90 25 B.2.4.5-8 2.34 2.03 0.02 0.00 0.00
N+0.00 B238 166 V50x90 71 B.2.4.5-8 2.08 2.06 0.02 0.00 0.00
N+0.00 B238 166 V50x90 117 B.2.4.5-8 2.01 1.93 0.02 0.00 0.00
N+0.00 B238 166 V50x90 117 B.2,4.5-8 1.40 1.26 0.02 0.00 0.00
N+0.00 B238 166 V50x90 166 B.2.4.5-8 1.26 1.49 0.02 0.00 0.00 .
N+0.00 B238 166 V50x90 215 B.2.4.5-8 1.26 1.49 0.02 0.00 0.00
N+0.00 B238 166 V50x90 264 B.2.4.5-8 1.26 1.27 0.02 0.00 0.00
N+0.00 B238 166 V50x90 264 B.2.4.5-8 0.84 1.15 0.02 0.00 0.00
N+0.00 B238 166 V50x90 302 B.2.4.5-8 0.84 1.42 0.02 0.00 0.00
N+0.00 B238 166 V50x90 341 B.2.4.5-8 0.84 1.56 0.02 0.00 0.0¢
N+0.00 B238 166 V50x90 379 B.2.45-8 0.34 1.55 0.02 0.00 0.0(
N+0.00 B238 166 Vv50x90 417 B.2.4.7-8 1.06 1.41 0.02 0.00 0.00
N+0.00 B238 166 V50x90 417 B.2.4.7-8 0.96 1.70 0.02 0.00 0.00
N+0.00 B238 166 V50x90 466 B.2.4.7-8 0.99 1.93 0.01 0.00 0.00
N+0.00 B238 166 V50x90 515 B.2.4.7-8 1.18 1.92 0.02 0.00 0.00
N+0.00 B240 1996 V50x90 50 B.2.4.5-8 7.33 7.07 0.10 0.00 0.00
N+0.00 B240 1996 V50x90 24 B.2.4.7-8 4.75 6.61 0.10 0.00 0.00
N+0.00 B240 1996 V50x90 117 B,2.4,5-8 3.11 6.39 0,10 0.00 0.00
N+0.00 B240 1996 V50x90 117 B.2.4.5-8 2,65 5.87 0.08 0.00 0.00
N+0.00 B240 1996 V50x90 166 B.2.4.5-8 2.65 5.12 0.08 0.00 0.00
N+0.00 B240 1996 V50x90 215 B.2.4.5-8 2.65 4.16 0.07 0.00 0.00
N+0.00 B230 1996 V50x90 264 B.2.4.5-8 2.65 3.90 0.07 0.00 0.00
N+0.00 B240 1996 V50x90 264 B.2.4.5-8 3.55 473 0.08 0.00 0.00
N+0.00 B240 1996 V50x90 302 B.2.4.5-8 3.55 4.89 0.08 0.00 0.00
N+0.00 B240 1996 V50x90 341 B.2.4.5-8 3.55 4.93 0.09 0.00 0.00
N+0.00 B240 1996 V50x90 379 B.2.4.7-8 3.73 483 0.09 0.00 0.00
N+0.00 B240 1996 V50x90 417 B.2.4.5-8 5.31 4.60 0.09 0.00 0.00
N+0.00 B240 1996 V50x90 417 B.2.4.5-8 6.26 551 0.11 .00 0.00
N+0.00 B240 1996 V50x90 454 B.2.4.5-8 8.75 5.28 0.11 0.00 0.00
N+0.00 B240 1996 V50x90 490 B.2.4.5-8 11.37 6.77 0.11 0.00 0.00
N+0.00 B257 3300 V50x90 25 B.2.4.5-8 6.35 3.34 0.07 0.00 0.00
N+0.00 B257 3300 V50x90 71 B.2.4.5-8 2.66 3.26 0.07 0.00 0.00
N+0.00 B257 3300 Vv50x90 117 B.2.4.5-8 2,51 4.63 0.07 0.00 0.00
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1. FORMULACION DEL PROYECTO

4.2 OBJETIVOS
General

Realizar el disefio de los elementos no estructurales de las rampas metalicas peatonales del
edificio de la Institucion Educativa Boita Kennedy, de acuerdo con los requerimientos presentes
en la Norma Colombiana Sismorresistente vigente NSR-10.

Especificos

- Reconocer y verificar la alternativa de sistema Estructural

- Especificar los materiales a utilizar.

- Determinar las solicitaciones y casos de carga mas desfavorables actuantes en los
elementos estructurales.

- Realizar analisis dinamico de la estructura segun titulo A 8

- Realizar el disefio estructural

4.3 DESCRIPCION DEL PROYECTO

El proyecto consiste en un edificio educativo localizado en la ciudad de Bogota D.C, el cual esta
conformado por 2 edificaciones independientes estructuraimente tanto en cimentacién como en altura;
cada uno cuenta con 5 niveles y un sétano, se proyecta el uso de las terrazas como zonas recreativas
entre estos dos edificios existen pasarelas peatonales de conexion.

El disefio de las rampas se realizara de acuerdo con lo establecido en el tituio A 8 para el disefio sismico
sobre elementos estructurales gue no hacen parte del sistema de resistencia sismica. Se aplicarar
todos 10s requisitos presentes en el Reglamento NSR-10

ANEXO 9.2 DISENO DE RAMPAS METALICAS
Version 01 de 27-11-2020



Figura 2 Modelo Estructural rampa tipo 2
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Figura 4 Modelo Estructural rampa tipo 4
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Figura 5 Modelo BIM estructural rampas

2. ESPECIFICACION DE LOS MATERIALES

Modulo de Elasticidad del Concreto

L.a NSR-10 permite el uso de dos correlaciones para el calculo del modulo de elasticidad, para la
aplicacion de estas es necesario conocer la resistencia y masa unitaria del concreto. Dichas
correlaciones se presentan en las ecuaciones (1) y (2). .

E. = 4700,/f, (1) E, = W.250,043 /f', (2)

Dénde:
f'c = Resistencia del concreto en (MPa)
W, = Masa unitario (kg/m?)

Una vez obtenido el mbdulo de elasticidad por medio de las ecuaciones (1) y (2), se procede a
determinar los valores promedios teniendo en cuenta la situacién mas critica, la cual se presenta
con la ecuacion (1).
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Columnas, vigas aéreas, y losas de entrepiso y Muros Pantallas:

f'c=27,58 MPa, 4000psi

E = 4700./fc (Cap, C,8,5, NSR-10) Ec= 24855 MPa.
Peso Unitario = 24 kKN/m?
Relacion de Poisson = 0.2

Acero de Refuerzo:

Acero Grado 60 Corrugado, (A615Gr60)
fy= 420 MPa Diametro > 3/8°, fy= 250MPa Diametro 1/4" y 3/8"

Perfiles Metalicos y ldminas metélicas:

. Perfiles Tubulares y Perlines cubierta A500GrB, Fy= 320 MPa y Fu= 400 MPa
Laminas metalicas ASTM A572Gr50, Fy =344 MPa y Fu=448Mpa
Pernos A325, Fu= 825 MPa
Médulo de Elasticidad 200 GPa
Peso Unitario = 76.97 kN/m?®

. 3. DEFINICION DE CARGAS DE DISENO

En este item se especifican las cargas consideradas en la modelacion tridimensional de la
estructura, asi como las propiedades de los materiales que se usaran en el disefio de los
diferentes elementos estructurales.

La Norma Colombiana de Sismo Resistencia define en el Titulo B todos los lineamientos en
cuanto a las cargas que se deben considerar en la modelacién de una estructura, entre ellas se
encuentra la Carga Muerta, Carga Viva y Fuerzas de Viento.

B.3.1 — La carga muerta cubre todas las cargas de elementos permanentes de construccion
incluyendo su estructura, los muros, pisos, cubiertas, cielos rasos, escaleras, equipos fijos todas
aquellas cargas que no son causadas por la ocupacion y uso de la edificacion. Las fuerzas netas
de preesfuerzo deben incluirse dentro de la carga muerta.

B.4.1.1 — Las cargas vivas son aquellas cargas producidas por el uso y ocupacion de la
edificacion y no deben incluir cargas ambientales tales como viento y sismo.

B.4.2.1 — Las cargas que se utilicen en el disefio de la estructura deben ser las maximas que se
espera ocurran en la edificacion debido al uso que ésta va a tener. En ningin caso estas cargas
vivas pueden ser menores que las cargas vivas minimas que se dan en las tablas B.4.2.1-1 y
B.4.2.1-2.
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EVALUACION DE CARGAS VIVAS Y MUERTAS

Segun la informacién arquitectonica, la estructura cuenta con diferentes niveles y espacios
educativos. De acuerdo con el documento Lineamiento Basicos de Construccion de
Edificaciones de Construcciones Escolares 2017, en el Capitulo 8. Especificaciones
Basicas de Construccion. definido por la Secretaria de Educacion Distrital de la Ciudad de
Bogota D.C, en el. Se tuvieron en cuenta los siguientes cuadros de especificaciones:
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g
&
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il
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DEPENDENCIA
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DEPENDENCIA
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Las especificaciones se cada elemento, se describen a continuacion segun la nomenclature
usada en los cuadros anteriores:

Acabados para pisos
. Al Andenes en concreto escobiiiado
Andenes en concreto lavado
Dlaquetas prefabricadas en concreto reforzado
Confinamiento andenes en concreto reforzadoe, elementos prafabricados
A2 Adoquines en concreto
Adoquines en arcilla

Tolete de plano como adoquin
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A3

A4

A9

Al0

ANl
Al2
Al13

16

Pisos en arcilla cocida v vitrificada o gres
Taklén Cuarto x 26

Takletas y tablones de gres de diferentes medidas

e

Baldosin de granito wibroprensado de 030 x 030 o 032 x 023 ms
Grano No &, Colores clarcs

Baldosa de caucho para trafico pesado.

Baldosin de porcelana o ceramica de 020 x 0.20 o de .30 x 0.3C ms.
Fabricacidn mediante proceso de monocaccion, alta resistencia, bajo nivel e
absorcion, Trafico 4

Pavimenta en concreto reforzado

wradas en ladrilio tolete meldurado

Gradas en gravilla lavada

Gradas en gravilla lavada vy tabieta de gres

Gradas en granito pulido con pirldn de cobre vy cintas antideslizantes
Enchapes en tablones de gres con perfil para gradas.
Gradas en ladridlo tolete

Gradas en concreto lavado

Concreto escobitlado

Concreto lavado

Pizo en deck sintético en PVC

Hecubrimiente sintético de alta resistencia (caucho)

El césped
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Observaciones sobre pisos

Cenefas en granito para conformar media cafia.

Acabados muros

B1

B2

Muros en concreto reforzado a la vista,
Muros en ladrillo de arcilla a la vista con perforaciones verticales
Muros en bloque de concreto a ia vista con perforaciones verticales.

Baldosin de porcelana de 0.20 x .20 0 0.30 x 0 30 ms. Altura del enchape
cle 180 ms. Filos y dilataciones con esquineros y platinas de aluminio crudo.
A partir cle esta altura, se aplicara pintura plastica sobre pafete.

Observaciones sobre muros

Divisiones para cabinas prefabricadas en [amina cold rofled con pintura
electrostatica o en {dmina de acero inoxidable.

Mesones en concreto reforzado con enchape en granito pulido.

Puertas para cabinas en [dmina coid roffed recubiertas con pintura
electrostatica o en lamina de acers inoxidable,

Acabados cielos rasos

cl

Estructura en concreto reforzado a la vista o en crudo.

Teja aislada sobre estructura metalica.

Acabados guardaescobas

17

D1

D2
D3
D4
DS

Arrangue de mamposteria en hilada de plano o hilada parada
Media cana en granito pulido

Zocalos en gres para tablones y tabletas

Zocalos en baldosin de granito vibro prensado

Zacalos en cauchao
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Cargas Muertas

Se utilizara una losa de metaldeck de 2" calibre 18 con altura de 11 cm de losa completa con
concreto y 2 cm de espesor de acabado de piso en concreto

Carga Carga
Comiponente _(kNImZ) (kgflmz)
m* de area en planta m’ de drea en planta

Pisos y acabados

Acabadu de piso en concreto

0.0200 (por mm de espesor)

20 {por cm de espesor)

En la platafroma se pondran = 40 kg/m?

Las barandas laterales se disefian para que soporten el peso de teja sencilla de aluminio o zinc

con peso con accesorios de 20 kg/m?

Cargas vivas

Se usan las cargas que se describen en la tabla B.4.2.1-1

Sulones de clase 2.0 200
Cotredoros y escaleras 5.0 500
Educativos Bibliolecas
Salones de lectura £.U 200
Estantonas 7.0

n @

B.4.2.2 — EMPUJE EN PASAMANOS Y ANTEPECHOS — Las barandas. pasamanos de escaleras y balcones, y
barras auxiliares tanto exlerores como interiores, y Jos antepechos deben disefiarse para que resistan una fuerza
horizontal de 1.00 kN/m {100 kgf/m) aplicada en Ja parte superior de Ja baranda, pasamanos o antepecho y deben ser
capaces de lransferir esta carga a lravés de los soportes a la eslructura. Para viviendas unifamiliares, la carga minima
es de 0.4 kN/m. (40 kgi/m). En estadios y coliseos esa carga minima horizonlal de barandas y antepechos no sera
menor de 2.5 kN/m (250 kgfim). En eslos y otros escenarios publicos las barandas deberan ser sometidas a pruebas
de carga, las cuales deben ser dirigidas y documentadas por el Supervisor Técnico antes de ser pueslas en servicio.
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Figura 7 aplicacién carga viva barandas rampa tipo 1
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Figura 8 aplicacion carga muerta barandas rampa tipo 1

Figura 9 aplicacion carga viva rampa tipo 2 y 3
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Figura 10 aplicacion carga viva barandas rampa tipo 2y 3

Figura 11 aplicacién carga muerta rampa tipo 2y 3
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Figura 12 aplicacion carga viva rampa tipo 4

4. ANALISIS SisSMICO

4.1 ZONA DE AMENAZA SISMICA DE ACUERDO CON LA MICROZONA
SISMICA

Segun el decreto 523 del 16 diciembre de 2010, por el cual se adopta la microzonificacidén sismica
de Bogota D.C y se definen sus respectivas curvas y parametros de disefio estructural sismo
resistente. A partir de la informacidn presente en el Estudio de Microzonificacion, se construyeron
los espectros elasticos de aceleracion, y Curva elastica de Umbral de dafio.

De acuerdo con la ubicacién del proyecto, esté se encuentra en la Micro-Zona: Aluvial 200

- Direccién del predio:  Calle 45sur N.° 72Q-20
- Barrio: Boita
- Localidad: 8 Kennedy.

El proyecto esta localizado a una distancia aproximada de 826m de la Microzona mas cercana
Aluvial-100. Por lo tanto, no se hace necesario hacer un promedio de coeficientes y curvas debido
a que esta distancia es mayor a 100m, tal como lo recomienda el decreto. Los mapas de
localizaciéon y de microzonificacion de la ciudad de Bogota D.C, se consultaron a través de los
mapas interactivos del sistema de Infraestructura de Datos Espaciales para el Distrito Capital
IDECA. A partir del portal Geoportal Gestidn de Riesgos y Atencién de Emergencias.

Esta informacion se puede consultar en los siguientes enlaces:

hitps.//www ideca gov.cofrecursos/aplicaciones/geoportal-gestion-de-riesgos-y-atencion-de-emergencias
httns://idiger. maps.arcgis.com/apps/webappviewer/index. htmi?id=fadb277533584¢329529208b4d542¢ 19

A continuacion, se presenta la localizacion general en el mapa de microzonificacidén sismica de
la ciudad de Bogota D.C.
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Figura 13 Localizacion del Proyecto en Mapa de Microzonificacién Bogota D.C

am:ugga?jaﬁ'ﬁas— Aluvial-100

" Aluvial-50

Figura 14 Localizacion a més de 200m de la Mircozona Aluvial-100
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Bogotd B.C. Afio 2010
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Figura 15 Zona de respuesta sismica Aluvial-200

4.2 COEFICIENTE DE IMPORTANCIA

A.2.5.1 — GRUPOS DE USOQ — Todas las edificaciones deben clasificarse dentro de uno de los
siguientes Grupos de Uso:

A.2.5.1.4.- Grupo de Uso |
A.2.5.1.3.- Grupo de Uso I
A.2.5.1.2.- Grupo de Usao il
A.2.5.1.1.- Grupo de Uso IV

La edificacion corresponde a una institucion educativa, por lo tanto, la edificacién pertenece al
Grupo_de Uso lli- Edificaciones de atencidon a la comunidad, tal como se describe a
continuacion:

A.2.5.1.2 — Grupo Il — Edificaciones de atencion a fa comunidad — Este grupo comprende aquelias
edificaciones, y sus accesos, que son indispensables después de un temblor para atender la emergencia v

preservar la salud y la seguridad de las personas. exceptuando las incluidas en el grupo IV, Este grupo debe
incluir:

(a) Estaciones de homberos. defensa civil. policia. cuarteles de las fuerzas armadas, v sedes de las
oficinas de prevencion y atencion de desasires,

(b} Garajes de vehiculos de emergencia.

(¢) Estructuras y equipos de centros de atencion de emergencias,

(d) Guarderias, escuelas, colegios. universidades y otres centros de ensefianza,

(e) Aquellas del grupo II para las que el propietario desee contar con seguridad adicional. v

(f) Aquellas otras que la administracion municipal, distrital. departamental o nacional designe como
tales.
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A.2.5 — COEFICIENTE DE IMPORTANCIA

A.2.5.2 — COEFICIENTE DE IMPORTANCIA — EI Coeficiente de Importancia, |, modifica el
espectro, y con ello las fuerzas de disefio, de acuerdo con el grupo de uso a que esté asignada
la edificacion para tomar en cuenta que para edificaciones de los grupos I, Hl y IV deben
considerarse valores de aceleracion con una probabilidad menor de ser excedidos que aqguella

del diez por ciento en un lapso de cincuenta afios considerada en el numeral A.2.2.1, Los valores
de | se dan en latabla A.2.5-1.

Grupo de Uso | Coeficiente de
Importancia, |
v 1.50
Hi 1525
I | 1.10
I | 1.00

De acuerdo con la tabla A.2.5-1 el coeficiente de importancia es i=1.25.
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4.3 TIPO DE PERFIL DE SUELO

De acuerdo con la informacién presente en el estudio de suelos, la estratigrafia esta caracterizada
por sobre rellenos de material del sitio con grava y escombros en un espesor variable. A
continuacién, se encuentran capas de limos arcillosos de alta plasticidad, de consistencia media
a dura y algo de arena.

De acuerdo con la informacién presente en el decreto de microzonificacion sismica el
comportamiento geotécnico general de esta micro zona es:

Nombre Geotacnla Geologia Geomortologia Composicion principal Comportamiento geotacnico general Espasor
3 " Racas competentes y resistentes a ka meteonizacion, eventuales problemas
Cetros A Roca de arentsca iz:’:z;osms (s ;;?do..;:z e Aremscas duras de gstabivdad de taiudes en excavaciones a cielo abierto, prncipaimente
cuardo esten fracturadas o con intercalacones de arceioltas biandas
Rocas de moderada competencia y suscephibles a 1a meteorizacion.
0
Cerros B Roca ds arcdiodta Focma;mes t) ([Gemosde n_noderada Arciioltas blandas problimas de estabilidad de taludes en excovaciones a cislo abierto.
Arcitiolitas a aka pandiente A X
pracipaimente cuando estén fractwadas
Suslo coluvial y Gravas arcifio arenosas
Predemonte A | et norto n compactas
- uviones y ; h
Suedo coluvial y e h Gravas areno arcifiosas Suslos de nita capacklad portante pero puedsn presentar problemas de -
i oltnial centro Sf::g;l: oines [gdemonty compacias nestabidad en excavaciones abiertas o
‘ ~  |Suel colviaty Gravas areno arclosas
Pedee aluvial sur compactas
Suels lacustra myy
Lacustre A blando Arciftas hmosas muy blandas
Lacustro B ;:fso‘amm I:g?:l? eAIta rF Pianicie Ascdlas kmosas blandas Suglos de muy baja a media capacidad portante y muy compresibles 20.500m
Suelo lacustre - )
Lacustra C ahuvial Arcilias arencsas firmes
3 ; Tetaza Baja « & - ; :
e Syele aitrasl Adosial y © o IPtanice Arenas arcioses susfiasa  [Suelos de mediana a afta capacidad portante poco comprosiblas, 5. 250 m
A UESE 3 medio Vi coinpactas siscepabies 8 iuacion e inestablos en excavaciones a cielo abierto S
de Conos Aluvigles
Suelo de lanufa - Arenas sueltas y arcilas
Lianura A Jacuse y
A5 Llanura de e {imosas biandas Sueks de moderada capacidad poriante y compresiles, susceptiles a o
g[Sl detanua - Inundacion Aronas suehas y mcifias. {04000
alvial renosas duras
Cauce Cauce activo o Cauces Actos Predemonte y Gravas arenosas suslias o [Suekos de baja a mediana copacidad portante. susceptibles a licuacion y
antiguo Planicie compactas problemas de esiabidad de taludes
Deposttos de Gravas areno arcdiosas Suelos de mediana rapacidad portanie susceptibles a problemas de R
S i o
Depbsios SeetEln Lodera o compacias oslabidad de telides JHisn .
" Susios de medana a alta capscidad portants con posibles problemas de
Resdual Sueto residual Suelo Reswlual Cemos Arcillas gravo arenosas fumes astatidad de taludes an saclssas de sty pendiente 5-10m
Rellenos de Piedemonte y Mateniales helerogéneos, que acuerdo con su disposicidn pueden ser
— R i Basutas Planicie Boswnas compresiblos y susceptibles a problemas de estabitdad en taludes
Refleno de Reflenos de Piedemonte y Materiales heterogéneos, que acuerdo con su disposicion pueden ser
Relteno excavaciin Excavaciin Planicie Relenos hetorogéneos compresibles ¥ susceptiblas a problemas de estabifklad en taludes
: Excavacion Excavaciones p Gravas arenosas sueltasa  1Zonas de explotacion de agregados en el Rio Tunjuelo, susceplibles a
D A
XA especial Especiales gadenonie compacias probiemas de estabilidad de laludes
Tabla 4.1, Descripcion de laszonas geotécnicas
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4.4 ESPECTRO DE DISENO

Espectros de elasticos de aceleracién

Fa475 Fv475 A04T5 T
Zona
D=5% D=5% ) (s)
CERROS 1.35 1.30 18 3.0
PIEDEMONTE A 1.65 2.00 0.22 3.0
PIEDEMONTE B 1.95 1.70 0.26 3.0
PIEDEMONTE C 1.80 1.70 0.24 3.0
LACUSTRE-50 1.40 2.90 0.21 40
LACUSTRE-100 1.30 3.20 0.20 4.0
{ACUSTRE-200 1.20 3.50 0.18 4.0
LACUSTRE-300 1.05 2.90 0.16 5.0
. LACUSTRE-500 0.95 2.70 0.14 5.0
LACUSTRE ALUVIAL-200 1.10 2.80 0.17 4.0
LACUSTRE ALUVIAL-300 1.00 2.50 0.15 50
ALUVIAL-50 1.35 1.80 0.20 35
ALUVIAL-100 1.20 2.10 0.18 35 |
ALLIVEAL D00 | 0F w Q1 3.5
ALUVIAL-300 0.95 2.10 0.14 a5
DEPOSITO LADERA 165 170 0.22 30

Tabla 1 Parametros Ao, Fa y Fv para espectro de disefio Tr=475afios

S.(8)
S, =254 F,1

T T

AF,
T = 0.48°-%
AF

aa

Figura 16 Curva de disefio para un coeficiente de amortiguamiento & de 5%
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Parametros
A, = Aceleracidn horizontal pico efectiva de disefio. A, =0.16¢

A,
Ag

s By |

-

IV

-

P

28

1

i

M

1

H

Aceteracion gue representa la velocidad horizontal pico efectiva de disefio. A =020 g
Aceleracion horizontal pico efectiva del terreno en superficie {g)

Coeficiente de amplificacidn que afecta ia aceleracion en ta zona de pericdos conos
Coeficiente de amplificacién que afecta 1a aceleracion en kx zona de periodos intermedios

Coeficiente de importancia
Aceleracion espectral {g)

Perigdo de vibracion {(s)
Periogdo corig {5}

Periodo ilargo {s}

Aa 0.15
Av 0.20
Tr 475 afios .
Fa 1.05
Fv 2.10
To, 0.27
Te 1.28
TL 3.50
i 1.25

Tabia 2 Parametros de sitio Zona Aluvial-200

Espectro Elastico de Aceleracion §=5%
0.60
0.50 .
0.40
C
{g 0.30
0.20
0.10
0.00
0.0 03 05 08 1.0 1.3 1.5 1.8 2.0 2.3 2.5 2.8 3.0 3.3 35 3.8 4.0 43 45 438 5.0
Periodo T [s]

Microzonificacion Bogota: Zona Aluvial-200 I=1,25

Figura 17 Espectro elastico de disefio i=1.25
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YA

Espectro Elastico de Aceleracion Para Calculo de
Derivas
0.45
0.40
0.35
0.30
Eo.zs
&3 020
0.15
0.10
0.05
0.00
0.0 0.3 05 08 1.0 1.3 1.5 1.8 2.0 2.3 2.5 2.8 3.0 3.3 3.5 3.8 4.0 4.3 45 4.8 5.0
Periodo T [s]
——— Microzonificacion Bogota: Zona Aluvial-200 1=1,0

Figura 18 Espectro eléstico de aceleracién 1=1.0

Para el célculo de la fuerza horizontal sobre un elemento estructural que no hace parte del sistema
de resistencia sismica, se utiliza la siguiente ecuacion.

A.8.21.2 — Metodo del! analisis dinamico — Cuando se utilice el método del analisis dinamico, la
aceleracion horizontal, u, . expresada como un porcenlaje de la aceleracion de la gravedad. sobre el

elemento estructural que no hace parle del sistema de resistencia sismica, localizado en el piso \, es igual a
la aceleracion a que se ve somebdo el piso después de realizar el ajusle de resultados prescrito en A.5.4 5. El
valor de la aceleracion oblenida por medio del método del analisis dindAmico no p}uede ser menor que el que
se obtiene por medio de la ecuacion A 8.2-1.
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Say. 0.492
+(S‘—.-\N)h, 2
q = LS,
\\ h“’ i (31
h.
ai = S:. "—).— hi > h(‘q
b,

RO = 1.5 coeficiente de disipacion de energia utilizado en el disefio de las rampas metalicas

Fp = 0.492*1.13*9.81*Mp =364 * Mp

1.5
i ®

Lead Cane Yame 5y visn
toad Case Tyzo e Statc tigles
Mass Sarce HhaSecl
Aoatyore Hoded Delonit
P-Deda Novdraar Rfriesx
1 Use Froset - Deta Setnge Hore WodiySers..
+ tise Nomineas Case jLoads & Erd of Case HWOT inchudad)
Rerinsar Case
Leads Acpied
23z Type =athiamy aoe POl .
Szrevenn ] |21 Azd
{hbte
214 Canont
Gaoedd
Load Choe Haere Deagn
toad Case Type Unesr R Notes
Masa Source £ 8]
PDota tordnear Sty
®) Uss Presst P-Deta Setngs Moo Modly/Show. .
.7 Use Honbrear Cate {Loads 2t End of Case HOT inchuded)
Karinear Cage
Loads A
| Frew ioad Hame Scus Falor o
! Seelranan ur 16y Ada
Ot

Figura 19 Aceleracion sismica horizontal del elemento no estructural
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4.5 PARAMETROS Y REQUISITOS DE DISENO

El método de andlisis a utilizar es el analisis dinamico elastico, que segin el A.3.4.2 (NSR-10)
permite analizar casi cualquier tipo de edificacion. Dentro del analisis dinamico, se utilizara el
analisis dinamico elastico espectral, cumpliendo con los requisitos del titulo A.5.4.

Las fuerzas sismicas de disefio se introduciran por medio del espectro elastico de disefio definido
en el A.2 NSR-10. De acuerdo a la Zona de Amenaza Sismica intermedia de la ciudad de
Bogota D.C, al tipo de material estructural, y las caracteristicas del sistema de resistencia sismica
se establecid el grado de Capacidad Moderada de Disipacion Energia (DMO), el cual debe
cumplir con los requisitos segun el nivel de amenaza sismica, efectos locales e importancia de la
estructura.

A.7.3 — ANALISIS Y DISENO ESTRUCTURAL

A continuacion, se describe el alcance minimo de los aspectos que debe tener en cuenta el
ingeniero estructural para describir los efectos de interaccidon suelo-estructura:

A.7.3.1 — TIPO DE MODELO — Los modelos matematicos pueden ser estaticos o dinamicos y
deben describir las caracteristicas de rigidez de la estructura, la cimentacion y el suelo, a niveles
compatibles con las deformaciones esperadas. En los modelos estructurales utilizados en el
analisis de la estructura deben introducirse condiciones de apoyo elastico de los muros, columnas
y elementos del sistema de resistencia sismica al nivel de la cimentacion. consistentes con las
rigideces supuestas para obtener la respuesta de la estructura teniendo en cuenta los efectos de
interaccion suelo-estructura.

A.7.3.2 — FUERZAS DE DISENO DE LOS ELEMENTOS ESTRUCTURALES — El modelo
matematico empleado debe utilizarse en la evaluacion de las caracteristicas propias de la
respuesta de la estructura ante las diferentes solicitaciones. La distribucion de las fuerzas internas
de la estructura que se utilice en el disefio de la misma debe ser la que se obtiene a traves del
andlisis que incluye los efectos de interaccidon suelo-estructura.
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4.6 COMBINACIONES DE SERVICIO

El calculo de los estados limites de servicio, se evallian segun las combinaciones presentes en
¢l Capitulo B.2.3.

D+F

D+H+F + T +L

D+H+F+(Lr 6 G 6 Le)
D+H+F+0,75(L+T)+0,75(Lr 6 G 6 Le)
D+H+F+W

D+H+F+0,7E
D+H+F+0,75W+0,75L+0,75(Lr 6 G 6 Le)
D+H+F+0,75(0,7E)+0,75L+0,75(Lr 6 G ¢ Le)

0,6D+W+H

Dénde:
D. Carga muerta consistente en el peso propio del elemento y muros.
L: Carga viva debidas al uso y aplicacién de la edificacién
E: Fuerzas sismicas reducidas de disefio
W: Fuerzas de viento
Lr: Carga viva de cubierta
G: Granizo

H: Presion de tierra
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274

4.7 COMBINACIONES DE DISENO

El céalculo de las cargas actuantes sobre la estructura se realiza utilizando las combinaciones
especificadas en el NSR-10. En el Capitulo B.2.4 se indica que las estructuras deben disefiarse
de tal manera que su resistencia de disefic exceda los efectos de las cargas mayoradas de
acuerdo con las siguientes combinaciones especificadas.

1.4 (D+F) (B.2.4-1)
12(D+F+T)+16(L+H) +05(r6G6Le) (B.2.4-2)

1.2D+16(Lr6G o6 Le) + (L6 0.8BW) (B.2.4-3)
1.2D +1.6W+1.0L+05(Lr6oG o Le) (B.2.4-4)
1.2D+10E+1.0L {B.2.4-5)
0.9D + 1.6W +1.6H (B.2.4-6)
0.9D + 1.0E + 1.6H (B.2.4-7)
Dénde: D: Carga muerta consistente en el peso propio del elemento y muros.

L: Carga viva debidas al uso y aplicacién de ia edificacion
E: Fuerzas sismicas reducidas de disefio

W: Fuerzas de viento

Lr: Carga viva de cubierta

G: Granizo

H: Presion de tierra

La carga de peso propio la tiene en cuenta el programa, la cual es mayorada por &l factor
correspondiente. En total resultan 22 combinaciones de carga mas una envolvente.
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4.8 VERIFICACION DE DEFLEXIONES

Se revisaran las deflexiones con las especificaciones de la normativa de puentes AASHTO para
cargas vivas peatonales de L/500

5—DEFLECTIONS

“Deflections should be investigated at the service limit state using load combination Service | in
Table 3.4.1-1 of AASHTO LRFD. For spans other than cantilever arms, the deflection of the bridge
due to the unfactored pedestrian live loading shall not exceed 1/500 of the span fength. Deflection
in cantilever arms due to the pedestrian live loading shall not exceed 1/220 of the cantilever length.
Horizontal deflections under unfactored wind loading shall not exceed 1/360 of the span length.”

Nation Spec. pame Issued by Scope of tve load Deflection Limit
application (kN/m*)
UK DMFRB Vol, 1, $ec. 3, Part1? Department of Transport FRP mghway bridges L0 .
and structures
USA. A Guide to Fiber-Reinforced Forest Service. 1.5, FRP trail bridges 407 L1400
Polymer Trail Bridges Departnent of Agricultune
{
LRFD Guide Specifications AASHTO Pedestrian bridges 4.07 LI5G0
for Design of Pedestrian
idgps § 3
Guide Specifications for AASHTO FRP pedestrian bridges 407 Li560
Design of FRP Pedestrian
Bridges {. 3
Japan Guidelines for Design and Japan Soctety of Civil FRP footbricdges 50 Main girder LiS00;
Construction of FRP Enpineess other components 1400
fontbridges {

Figura 20 Limite de deflexiones puentes peatonales

Verificacion deflexiones rampa tipo 1

A NSNS

Figura 21 Deflexion carga viva rampa 1 -3.4 cm,
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Longitud de la pasarela: 2400cm
Deflexién por carga viva: -3.4cm

Deflexion admisible:
I 2400

j € e —
34cm S =055 = 500

= 4.8cm: Cumple

Verificacion deflexiones rampa tipo 2

& Poirt Dispracements

©
Tower and Sioy
1000

Figura 22 Deflexion carga viva rampa 2 -3.02 cm,

Longitud de la pasarela: 2400cm
Deflexion por carga viva: -3.02cm

Deflexién admisible:

3.02cm < : 210 s 4.8cm: & i
02em 5 oo = o= 4Bem: Cumple

i
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Verificacion deflexiones rampa tipo 3

Longitud de la pasarela:

(&3 Pone Displacements

Towde wd Sory Laged
1175 b3

Porn [ sptacerare wd DOeél

Trnsiason, om 24438
Rotguen. akf < 000095
Deft NI

+

+ + =

R4
000042
L]

23056
200007

Figura 23 Deflexidn carga viva rampa 3 -2.41 cm.

2400cm

Deflexion por carga viva: -2.41cm

Deflexion admisible:

patem < L _ 2400
FHM S 5050 T 500
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Verificacion deflexiones rampa tipo 4

m Pount Displacements X
Tower and St Labes Unique MName
NeD.00 4 20
1 Y 4
Tranglahon, em 0.2309 Go03 0.5519
Rotapon. rad 0.000060 0001084 £ 000007
] WA NA

&
Figura 24 Deflexion carga viva rampa 3 -2.41 cm.
Longitud de la pasarela: 780cm
Deflexion por carga viva: -2.41cm

Deflexion admisible;

4 < l = = 56 cr &G IS
-2.41 — e = ], H Hipie
ctm < 500 500 CM: t Uihipie

4.9 VERIFICACION DE VIBRACIONES EN EL TABLERO DE LAS PASARELAS

Se revisaran las vibraciones admisibles en el tablero de las rampas basados en las aceleraciones
maximas permisibles y periodos de vibracion natural del tablero recogidos en la guia de disefio
11 del AISC (Floor vibrations due to human activity) y la normativa de disefio para puentes
peatonales AASHTO LRFD

6—VIBRATIONS

Unless waived by the Owner, vibrations shall be investigated as a service limit state using load
combination Service | in Table 3.4.1-1 of AASHTO LRFD. Vibration of the structure shall not cause
discomfort or concern to users of a pedestrian bridge. Except as specified herein, the fundamental
frequency in a vertical mode of the pedestrian bridge without live load shall be greater than 3.0
heriz (Hz) to avoid the first harmonic. In the lateral direction, the fundamental frequency of the
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pedestrian bridge shall be greater than 1.3 Hz. If the fundamental frequency cannot satisfy these
limitations, or if the second harmonic is a concern, an evaluation of the dynamic performance shall

be made. This evaluation shall consider:

» The frequency and magnitude of pedestrian footfall loadings

« The phasing of loading from multiple pedestrians on the bridge at the same time, including the

“lock-in” phenomena

 Appropriate estimation of structural damping
» Frequency dependent limits on acceleration and/or velocity

Table 4.1
Recommended Values of Parameters in
Equation (4.1) and 8, /¢ Limits

Constant Force Damping Ratio leration Limit
Po B a0 /g% 100%
Offices, Residences. Churches 0.29 kN (65 Ib) 0.02-0.05* 0.5%
Shopping Malis 0.20 kN (85 Ib) 0.02 15%
Footbridges— Indoor 0.41 kN (82 1b) i 0.01 15%
Footbridges—Outdoor 041 KN (921) | 001 5.0%

of many moduler offica ereas,

0.06 for full height partitions between floors.

" 0.02 for floors with few non-structural components (celings, ducts, partitions, efc.) as can occur in open
work areas and churches,
0.03 for froors with non-structural components and fumishings, but with only smalt demountable partitons,

38

Tabla 3 valores recomendados de aceleracion limite

o

ey Rhyihmie: Activities, s
™ .. Outdoor Foolbridges S -
S~

5 —_— i

. Indeot Footbridges,
2s5F T Shopping Mails, s a
™« Dining and Dancing/
e

e e ———

~ Offices. ~
s Residences -~

05 —_————

Peak Acceleration (% Gravity)
/
/
B

0.25

OV 1SO Baseline Curve =4
B for RMS Accclcrmoa/ =4

Dml- S

1 3 4 5 [ 1
Frequency (Hz)

Figura 25 criterio de aceptacion de la aceleracion
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3

4

[

Verificacion vibraciones rampa tipo 1

4.1. ESPECIFICACIONES

GUfA DE DISENO

4.2, CARGA DE SERVICIO
Carga Muerta bL
Carga Viva LL
Carga de Servicio C$

4.3. PROPIEDADES DE ELEMENTOS

A. STEEL DECK

VIGUETA

Am

dm=

Ix =

We =

=

Separacidn, $=

4.4, PROPIEDADES DE MATERIALES

A. CONCRETO
Peso especifico y
Resistencia del Concreto f'c
Mddulo de Elasticidad Ec

4. CHEQUEOQ DE VIBRACIONES INDUCIDAS POR ACTIVIDADES HUMANAS

Volumen 11
USO ¥ OCUPACION
La edificacion estd destinada al uso como Puente Peatonal Interior
Actividad Ritmica Predominante Ninguna

AISC - Steel Design Guide Series

DL=  50.00 Kg/m?
LL= 500.00 Kg/m?
CS= 550.00 Kg/n¥

Espesor de losa Hc= 110 mm
Ltamina Colaborante Hr= 50.80 mm
Sobre-Espesor de Concreto  fc= 59.20 mm
Peso losa + kamina Wsd= 20693 Kg/m?
tubo 120x40 Celosia
10.44 cm® = 81.12 cm?
120.00 mm = 1950.00 mm
197.31 cm? Ix= 878299.40 cm*
8.01 Kg/m We= 52.80 Kg/m
2000 mm L= 24000 mr
2200 mm

¥y = 2400 Kg/m?®
f'c= 21 Kg/cm2 2.4 MPa
Ec= 68109 Kg/cm?
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B. ACERO
Limite de Fluencia Fy fy= 3500 Kg/em?
M6dulo de Eldsticidad Es E= 2000000 Ka/cm?
4.5, DETERMINACION DE FRECUENCIA NATURAL Y PESO DE PANEL DE PISO
A. LOSA DE PISO

El espesor efectivo se toma con la altura del sobre-espesor de losa de concreto, fe mas
o mitad de la altura de ta idmina colaborante, Hr ast:

d,= EZ’Z +tc= 846  mm
B. ANALISIS MODAL PANEL DE LA VIGUETA
Tipo de Panel de Borde
Continuidad de Viguetas Viga con una sola juz

ANCHO EFECTIVO DE LA L OSA DE CONCRETO
El ancho efectivo de la tosa de concreto es la minima dimensidn entre:

a. La separacion entre viguetas 2200 mm
b. £l 40% de Ia Luz de fas viguetas 800 mm
Por lo tanto: b= 860 mm
SECCION TRANSFORMADA

Para considerar el aumento de rigidez a cargas dindmicas del concreto sobre una iamina
metdliica se aumenta su M&dulo de Resistencio, Ee en un 35%.

Es
La relacion modular es : R=m——— = 21.75
1.35F¢
El espesor usado de losa de concreto es: 59.20 mm
P e ], T I M | y= 349 mm
Pt e L 0 " Y—rT——""  H centroide de la seccién transforamda estd
‘T T ' . ubicado o 35mm  porencima del patin
s superior del perfil.
1 1
El Momento de inercia, | es 16518825.1 mm*
DEFLEXION Y FRECUENCIA NATURAL DE PANEL DE VIGUETA
El peso por metro soportado por la vigueta, w, es 4.48 kN/m
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La Deflexion méxima de la Vigueta, 4 es

5w, L,*
j -————t— = 0.28 mm
384FE 7 ;
Frecuencia Natural del Panel de Vigueta, f
f,=0.18 |5 — 3354 Hz
AJ
ANCHO EFECTIVO DE PANEL DE VIGUETA
D i/4
B, =C [ £ } L
J J 7
D,
El Coeficiente C; para un Panel deBorde €510
. El momento de Inercia transformado de la losa por unidad de ancho efectivo es:
3
S 2320
* 12n
El momento de Inercia transformado de la vigueta por unidad de longitud es:
W
4 S
El ancho efectivo de panel de vigueta calculado, B es de: 1491 mm
. * Bj no debe exceder los 2/3 del ancho de piso:
Ancho de Piso= 21000 mm
2/3de ancho de Piso= 14000 mm
Por lo tanto: B;= 1491 mm
PESO EFECTIVO DE PANEL DE VIGUETA
El peso total efectivo delpanel de Vigueta, W es *
M)j.

. C7e 6 kN
*Como fa vigueta es Viga con una sola luz W] no se altera por ningun factor
C. ANALISIS MODAL DEL PANEL DE VIGA DE CARGA
Tipo de Conexidn Viguetas-Vigas de Carga Soportadas al Alma
Continuidad de Vigas de Carga Viga con una sola luz
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ANCHO EFECTIVO DE LA LOSA DE CONCRETO
El ancho efectivo de la losa de concreto es fa minima dimensidn entre:

a. La separacién entre Vigas de Carga 2000 mm
b. El 40% de la Luz de las Vigas de Carga 8400 mm
Porlo tanto: By= 2000 mm
SECCION TRANSFORMADA

Para considerar el aumento de rigidez a cargas dindmicas del concreto sobre una ldmina
metdiica se aumenta su Médulo de Resistencia, Ec en un 35%.

Es
. L n — ——————
La relaciéon modular es ; 1 35E2 21.75
El espesor a usar de losa de concreto es: 84.60 mm
y= 464.58  mm

Ef centroide de la seccidn transforamda esta
ubicado a 464.58 mm por debajo del patin
superior del perfil.

El Momento de inercia, 15 es 1,3105E+10 mm*

DEFLEXION Y FRECUENCIA NATURAL DE PANEL DE VIGA DE CARGA
El peso por metro soportado por la viga de carga, w, es 2.56 KN/m
La Deftexién méxima de la Vigueta, Ag es

5w _L_ "
A, = Chs Ca— 2.48 mm
384 E I -
Frecuencia Natural del Panel de Vigueta, f,
f,=0.18 [T = ns m
| By
ANCHO EFECTIVO DE PANEL DE VIGA DE CARGA
DJ 1/4
Bg o Cg D—d Lg
El Coeficiente C4 para viguetas Soportadas al Alma es 1.8
El momento de Inercia transformado de la vigueta por unidad de longitud es:
s
D, = = 7509 mmt
S
El momento de Inercia tfransformado de la viga por unidad de longitud es:
7S e
Lz, 6552471 mm®

42

ANEXO 9.2 DISENO DE RAMPAS METALICAS
Versién 01 de 27-11-2020




43

El ancho efectivo de panel de Viga de Carga inicial, B, es: 8311 mm
*Bj no debe exceder los 2/3 del ancho de piso:
Ancho de Pliso (3 veces la luz de las Viguetas)= 4000 mm

2/3 de ancho de Piso= 4000 mm
Porio tanto: B 4000  mm

PESO EFECTIVO DE PANEL DE VIGA DE CARGA
El peso total efectivo def panel de Vigueta, W, es *

w&’
Wg = —1-:-—- BELE - 263 KN
J

*Como la vigaesuna  Viga conunasolaluz Wg no se altera por ringin factor

D. COMBINACION MODAL DE PANELES

Para realizar la combinacidén modal de Pdneles es necesario evaluar ka relacidén entre la
longitud de las Vigas de Carga Lg vy el ancho efectivo de panel de vigueta Bj.

LH
J
La deflexion, Ag continla siendo: 5.87 mm

FRECUENCIA NATURAL DEL SISTEMA
La frecuencia natural del sistema resulta de la combinacién modal de los pdneles usando

la relacidn de Dunkerley:
s =0-18‘/ £ .= 7.24 Hz
iAJ +A, }

El peso equivalente de panel, W para la combinacidén modal es:

— AJ + Ag W =

= : = 255 kN
J &
AJ.+Ag Aj+Ag

4.6. CHEQUEO POR VIBRACIONES DE PASO PEATONAL

Para el chequeo de vibraciones inducidas por el paso peatonal, es necesario determinar la
Aceleracion M axima esperada debido a esta condicidn y compararia con el limite maximo
de Comfort corespondiente

A. ACELERACION MAXIMA ESPERADA
Para determinar la aceleracién maxima esperada debido al paso peatonal, se toman los
valores recomendados de |a Tabla 4.1 de la Guia de Disefio:
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Grupo de Uso y Ocupacion Po (KN) B a./9 (%)
Oficinas, Residencias, Iglesias 0.29 0.02-0,05* 05
Centros Comerciales 0.29 0.02 1.5
Puentes Interiores 0.41 0.01 1.50
Puentes Exteriores 0.41 0.01 5
La Constante de Fuerza, Po segin la Tabla 4.1 es 0.4 KN
La relacion de amortiguamiento, B es por tanto: 0.01
La Acelracién Limite, a./g recomendada es: 1.50%
la Aceleracion Méaxima del piso analizado es:
-0.357,
g W

Como

B. RIGIDEZ MINIMA

1.27 < 1.5 El Piso cumple con la Aceleracién Limite

Sila frecuencia natural del sistema es mayor a 9 Hz, es necesario garantizar una igidez
minima de 1 KN/mm.  Como la frecuencia natural del sistema de piso es
No es necesarlo el requerimiento de rigidez minima

7.24 Hz

& — -
~
~
10 o -~
e Rhythmice Activities,
™~ .. Outdcor Footbridges A
B e ]
d
= - Iadoor Footbridges,
Eo2s) e Shopping Malls. P A
& Lo ~.. Diningand Daming/ ~
® iy (S ~
8 -~
2 1l
g Rt Otfices. @
v
g ~ Residences ™~
< 05 — o
0.25 A
/
e
~
R s My 150 Baseline Curve
" for RMS Accelerstion .~
S~
005 R
1 3 & s 8 10 25 40
Frequency (Hz)

Figura 26 criterio de aceptacion de fa aceleracion rampa 1 dentro del fimite
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Verificacion vibraciones rampa tipo 2 y tipo 3
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4. CHEQUEO DE VIBRACIONES INDUCIDAS POR ACTIVIDADES HUMANAS

4.1. ESPECIFICACIONES

GUIA DE DISENO AISC - Steel Design Guide Series
Volumen 11
USO Y OCUPACION
La edificacion estd destinada al uso como Puente Peatonal Interior
Actividad Ritmica Predominante Ninguna

4.2. CARGA DE SERVICIO

Carga Muerta DL DL= 24693 Kg/m?
Carga Viva LL LL= 50000 Kg/m?
Carga de Servicio C$ CS= 746.93 Kg/m?

4.3. PROPIEDADES DE ELEMENTOS

A. SIEEL DECK
=f
Espesor de losa He= 110 mm
L&mina Colaborante Hr= 50,80 mm
Sobre-Espesor de Concreto  tc= 59.20 mm
,jﬁa L 6@ Peso losa + lamina Wsd= 20693 Kg/m?
VIGUETA  [PE270 VIGA CARGA  |PE330 Celosia IPE330
' A= 45.90 cm? A= 125.40 cm?
d= 270.00 mm d= 1250.00 mm
x= 5790.00 cm? x=1194080.80 cm’
WG = 36. ]O Kg/m WG = 100.60 Kg/m
L= 5300 mm L= 23000 mm
Separacion, $= 2100 mm
4.4. PROPIEDADES DE MATERIALES
A. CONCRETO
Peso especifico y ¥y = 2400 Kg/m?*
Resist encia del Concreto f'c fc= 21 Kg/cm? 2.1 MPa
Médulo de Elgsticidad Ec Ec= 68109 Kg/en®
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B. ACERO
Limite de Fluencia Fy Fy = 3500 Kg/cm?
Médulo de Elasticidad Es £= 2000000 Kg/cm?

4.5. DETERMINACION DE FRECUENCIA NATURAL Y PESO DE PANEL DE PISO

A. LOSA DE PISO

El espesor efectivo se toma con la altura del sobre-espesor de losa de concreto, t¢ mas
la mitad de la altura de la ldmina colaborante, Hr asi:

d, = % +ic= 84.6 mm
B. ANALISIS MODAL PANEL DE LA VIGUETA
Tipo de Panel de Borde .
Continuidad de Viguetas Viga con una sola luz

ANCHO EFECTIVO DE LA LOSA DE CONCRETO
El ancho efectivo de la losa de concreto es la minima dimensiéon entre:

a. La separacion entre viguetas 2100 mm
b. El 40% de la Luz de las viguetas 2120 mm
Por lo tanto: by = 2100 mm
SECCION TRANSFORMADA

Para considerar el aumento de rigidez a cargas dindmicas del concreto sobre una lamina
metadlica se aumenta su Médulo de Resistencia, Ec en un 35%.

Es
La relacién modular es n=———= 21.75
1.35E¢
El espesor usado de losa de concreto es: 59.20 mm .
y= 155  mm
El centroide de la seccidn transforamda est &
ubicado a 16 mm  pordebgjo del patin
superior del perfil,
El Momento de inercia. |, es 177679688 mm?*
DEFLEXION Y FRECUENCIA NATURAL DE PANEL DE VIGUETA
Bl peso por metro soportado por la vigueta, w; es 16.05 kN/m
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La Deflexion mdaxima de la Vigueta, 4 es
4
e S5w,L, _
il 384F 7 J

Frecuencia Natural del Panel de Vigueta,
f £
=0,18 | = = 8.28 H
ANCHO EFECTIVO DE PANEL DE VIGUETA
D 1/4
B, =(C ( = ) Lo
&y 4 7
D i

El Coeficiente C; para un Panel deBorde es1.0
El momento de Inercia fransformado de la losa por unidad de ancho efectivo es:

4.64 mm

3
e e 2320 mm?
fo12n
El momento de Inercia transformado de la vigueta por unidad de longitud es:
I
Do s e 84609  mm®
4 S
El ancho efectivo de panel de vigueta calculado. B; es de; 2157 mm

* Bj no debe exceder los 2/3 del ancho de piso:

Ancho de Piso= 23000 mm
2/3 de ancho de Piso= 15333 mm

Porlo tanto: By= 2157 mm
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PESO EFECTIVO DE PANEL DE VIGUETA
El peso total efectivo del panel de Vigueta, Wyes ™

M
w,=| B, = 87 kN

I

*Comoe la vigueta es Viga conunasolaluz Wjno se altera por ningdn factor
C. ANALISIS MODAL DEL PANEL DE VIGA DE CARGA

Tipo de Conexion Viguetas-Vigas de Carga Soportadas al Alma
Continvidad de Vigas de Carga Viga Continua
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ANCHOQO EFECTIVO DE LA LOSA DE CONCRETO
El ancho efectivo de la losa de concreto es la minima dimension entre:

a. La separacién entre Vigas de Carga 5300 mm
b. £l 40% de la Luz de las Vigas de Carga 9200 mm
Porlo tanto: b = 5300 mm
SECCION TRANSFORMADA

Para considerar el aumento de rigidez a cargas dindmicas del concreto sobre una ldmina
metdiica se aumenta su Modulo de Resistencia, Ec en un 35%.

Es
. s N n —_— — .
La relacién modular es : 1 35Fc 21.75
El espesor a usar de losa de concreto es: 84.60 mm
y = 32660  mm

£l centroide de la seccion transforamda est &
ubicado a 326.69 mm por debajo del patin
superior del perfil.

El Moment o de inercia, I, s 2.043F+10 mm*

DEFLEXION Y FRECUENCIA NATURAL DE PANEL DE VIGA DE CARCGA
El peso por metro soportado porla viga de carga, w, es 21.26 kN/m
La Defiexion méxima de la Vigueta, 4, es

4
PO -\ - - R I e
°~ 384 E,l

Frecuencia Natural del Panel de Vigueta, f,

f,=0.18 ‘I = 409

g
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ANCHO EFECTIVO DE FANEL DE VIGA DE CARGA

D /4
- J
Bg . Cg(_D—J Lg

d

El Coeficiente C4 para viguetas Soportadas at Alma es 1.8
El momento de Inercia transformado de la vigueta por unidad de longitud es:
I
Dy it 84609  mm’
4 S
El momento de Inercia transformado de la viga por unidad de longitud es:
1
Pu = F 7 3854731
El ancho efectivo de panel de Viga de Carga inicial, B, es: 15935 mm
* Bj no debe exceder los 2/3 del ancho de piso:
Ancho de Piso {3 veces la luz de las Viguetas)= 5300 mm

2/3 de ancho de Piso= 3533 mm
Porio tanto: B,= 3533 mn

PESQ EFECTIVO DE PANEL DE VIGA DE CARGA
Elpeso total efectivo del panel de Vigueta, W, es *

Wg

W, = T B, L = 978 KN
i

*Como la viga es una Viga Continua Wg se multiplica por 1,5

D. COMBINACION MODAL DE PANELES

Para realizar la combinaciéon modal de Péaneles es necesario evaiuar la relacion entre la
longitud de las Vigas de Carga Lgy el ancho efectivo de panel de vigueta Bj.

L/ : 10.66
B, :
La deflexion, Ag continda siendo: 18.95 mm

FRECUENCIA NATURAL DEL SISTEMA
La frecuencia natural del sistema resulia de la combinacién modal de los paneles usando

la relaciéon de Dunkerley:
f,,-=0-18‘/ g = 3467 Hz
(A', +A, )

El peso equivalente de panel. W para la combinacién modal es:

W= LW + Ay W, = 803 KN
AL T4, 7 A +A, 3
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4.6. CHEQUEO POR VIBRACIONES DE PASO PEATONAL

Para el chequeo de vibraciones inducidas por el paso peatonal, es necesario determinar la
Aceleracion Méxima esperada debido a esta condicidn y compararia con el fimite maximo

de Comfort correspondiente

A. ACELERACION MAXIMA ESPERADA

Para deteminar la aceleracién maxima esperada debido al paso peatonal, se toman ios

vaiores recomendados de la Tabla 4.1 de la Guia de Disefio:

50

Grupo de Uso y Ocupacion Po (KN) B ' a./g (%)
Oficinas, Residencias, iglesias 0.29 0,02-0,05* 0.5
Centros Comerciales 0.29 0.02 1.5
Puentes Interiores 0.41 0.01 1
Puentes Exteriores 0.41 0.01 S
ta Constante de Fuerza, Po segin ia Tabla 4.1 es 0.41 KN
La relocién de amortiguaomiento, B es por tanto: 0.01
La Acelracién Limite, a./g recomendada es: 1.50%
la Aceleracion Maxima del piso analizado es:
a P e-—Q35j;,
e 141% deg

g BW
Como

B. RIGIDEZ MINIMA

Sila frecuencia natural del sistema es mayor a 9 Hz, es necesario garantizar una rigidez
minima de 1 KN/mm.  Como la frecuencia natural del sistema de piso es

No es necesario el requerimienio de rigidez minima

1.41 < 1.5 Ei Piso cumple con la Aceleracién Limite

3.67 Hz

Beam Shear Studs Camber Deflection Mibration Prices Factors
tem Value
» 1 Vibration Crterion
¢ Occupancy Categony indoor Foolbridge
X Damping Ratio &g
2 Ipceleraton Umt. ali'g g.01%

Figura 27 parametros para verificacién de vibracion software de disefio
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0.25 A
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O~ 1SO Baseline Curve e
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~ P
0.05 |+ —_———— —
1 3 4 5 6 10 25 40
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Figura 28 criterio de aceptacion de la aceleracion rampa 2 y 3 dentro del limite

Constructability and Serviceabihty Checks

Actual  Allowable Ratio . Pass
+

Constr Dead Defl. (cm) 0572 | No Limit NIA NIA
Posl concrete Defl (cm) 2 oh 0464
Live 1€ 0 696

1816 225 0718
Walking Acceteration a; /g (f - 0 01 P, = 289) 0001882 0035 0125 4

Section Properties

L PNA | Area s ] oM,
I {cm) | (cm?) f {em®*) (cm9) {N-em)
Stgol fully braced [ 135 459 ' 4289 | 5790 1501678268
Vibrations Check (€. = 29100) | 3856 NA 235477

Vibration Frequency Values

Element L b Loading benm D B w A t.
(em) {cm) {cm*) {cm*icm) {cm) {N) (cm) (Hz)
" Shab 540 216 cm' 21886 2188 6216 | 2218
Beam | 540 65 07Nfem | 23547 / 015 |
Panel | [ 9503322 | 015 | 1453

Figura 29 reporte disefio servicio por vibraciones y deflexion rampa tipo 2
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Constructability and Serviceability Checks

. Pass
NA

Allowable | Ratio
Mo Limnit NiA
1542 0.397
1028 | 059
1.542 0612

SRS ¥
0015 | 0012

Actuail
0331
0613

Constr. Dead Defl. {cm)
Post-concrete Defl {em) |
" Live Load Dell {cm) 0613
Total Defl. {cm) | 0944
Waiking Acceleration a,/g{B = 601 P, = 289) ln 000175 |

RS ENEY

Section Properties

PNA | Area
{cm) | {om’)
0 285
591 | 1362

S ] t 1 oM,
{em’) | (emY | (N-cm)
1943 | 1943 685683672
N/A 11299.45 N/A

i
Steel fully braced i
Vibrations Check (E. = 29100) |

Vibration Frequency Values

Etement |

Lo

fem}

b !

{em)

Loading

’ﬂf
tem?)

o]
{cm*fcm}

8 3

3

fem)

w
(N)

Stab

370.001

148

0.27+0 019N/om?

21636

2163 6/148

1994 961

“Beam 370 148 11280.4

87 2Njem 11290 .4/197 506 | 2°263.117 § 1°56388.34

: 56388 .34

Panel |

Figura 30 reporte disefio servicio por vibraciones y deflexién rampa tipo 3

Canstructability and Serviceability Checks

Ratio
N/A
08116

Pass
NiA

 Actual | Aliowable
5089 | No Ui
D 145 i 1.248
0.145 | 083 0474
0234 ° 1245 | D188
0000007; 0015 | 4461E-04 |

Constr Dead Deff {cm)
Paost-concrete Defl {cmy)
Live Load Defi. {cm}
Total Defl. {cm)
Walking Acceleration apig (B = 0.01 P, ~ 289}

LS R NESEN

Section Praperties

Pl oM,
{cm*} {N-cm)
1317 5150384 14
5658 6 ? 7

Area |
{em) | {om?)
3 FEE)
1715 ] 574

PNA Spu
{cm?)
145.3

N/A

Steel tully braced
Vibrations Check (£ .~ 29100.33509) |

NIA

Vibration Frequency Values

L
{em}
2092 804
298.972

[+
{emScmj

8
{emj

Element [ Loading w

{N)

A
{om)

t.
(Hz)

'nf’

{em) fems) |

slab 59794 | 0.308+0.019+0.053N/cm? 3535 | 4536/69 794 770.021

Beam 59794 2B.48Ncm 56666 | 56586/75 |1°168.35 1 1911558
: = B P bl o s

Panel | ; ;

0026 | 35224

:911558 | 0.026 | 35224

Figura 31 reporte disefio servicio por vibraciones y deflexion rampa tipo 4
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5 DISENO ESTRUCTURAL.

Para el disefio de los elementos estructurales se suponen los efectos ortogonales de la fuerza
sismica representada por el espectro, suponiendo la ocurrencia simultanea del 100% de la fuerza
sismica en una direccion y el 30% de la fuerza sismica en la direccién perpendicular.

En la metodologia utilizada se modela tridimensionalmente la estructura con el programa
computacional con esto se obtienen las fuerzas de corte, momentos flectores y fuerzas axiales,
una vez realizado el andlisis estructural, el programa disefia automaticamente el refuerzo en los
elementos de concreto y se chequea, considerande las diferentes combinaciones de carga con
los respectivos factores de mayoracion de carga y reducciéon de resistencia del NSR10, que son
iguales a los del AC1318. Una vez realizado el andlisis estructural, las respuestas maximas
modales incluyendo las deflexiones, derivas y esfuerzos se comparan con los admisibles
especificados por el NSR-10.

Después de realizado el analisis estructural, se procede al disefio del refuerzo requerido segin
lo especificado en el NSR-10. El refuerzo se disefia con los momentos flectores alrededor del eje

respectivo segln sea el caso para vigas y columnas (M11, M22, M12 y V13, V23 arrojados por el
programa).

En el disefio de la cimentacién se usara zapatas individuales, con vigas de amarre, cuantificando
los esfuerzos cortantes mayorados Vu, ocasionados por Ias reacciones del terreno, los cuales se
comparan con el esfuerzo cortante admisible en el concreto ¢vc por funcienamiento, por
aplastamiento y longitud de anclaje. La fuerza cortante generalmente es la que determina el
espesor, aungue inicialmente se disefia por flexién. De igual manera se evaluan los momentos
flectores, se supene una cuantia de 0.0020 y se calcula la altura, se compara el acero obtenido
con el minimo para flexién y se suministra el requerido para construccion, retraccién de fraguado
y temperatura. Después se revisa la longitud de anclaje. La resistencia de disefio que tiene un
elemento y cualguier parte o seccidn de él, en términos de momento flector, carga axial, cortante
y torsién, debe serigual a:

Resistencia de disefio < Resistencia Nominal > Resistencia Requerida

Los coeficientes de reduccion de resistencia utilizados son:

Flexién: $=09

Compresién Axial: = 0.65

Cortantey Torsién: ¢ =075

El disefio a flexion requiere unas cuantias minimas especificadas en el NSR-10.

En el Cap. C.7.12 especifica que se debe colocar refuerzo para retraccion de fraguado y variaciéon
de temperatura perpendicular al refuerzo principal para losas macizas en una direccion. La
relacion de area de refuerzo a area bruta de concreto debe tener como minimo una cuantia de

0.0018 para barras corrugadas con fy = 420 MPa.

Parafc= 21 MPay fy = 420 MPa se obtiene una cuantia minima de 0.0033
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La distancia libre entre barras paralelas colocadas en una fila, no debe ser menor que el diametro
de la barradb, s > db, 0 s > 25 mm o s > 1.33 veces el tamafio del agregado grueso. (Cap. C.7.6)

Las barras del refuerzo deben tener el recubrimiento minimo segun sea el caso, para concreto
colocado directamente sobre el suelo y en contacto permanente con la tierra el recubrimiento
minimo debe ser 75 mm y 50 mm para concreto no expuesto a la intemperie ni en contacto
permanente con la tierra para todos los tipos de refuerzo en vigas, columnas y zapatas. Para
estribos el recubrimiento minimo debe ser de 30 ms. (Cap. C.7.7, NSR-10).

6.1 DISENO DE APOYOS DE CONCRETO REGIONES D

“Discontinuidad — La discontinuidad en la distribucién de esfuerzos se produce en el cambio de
geometria de un elemento estructural o en una carga o reaccién concentrada. El principio de Saint
Venant sefiala que los esfuerzos debidos a cargas axiales y flexién se acercan a una distribucién
lineal a una distancia aproximadamente igual a la altura total del elemento, h, medida desde la
discontinuidad. Por esta razén, se supone que las discontinuidades se extienden una distancia

h desde la seccion donde se produce la carga o el cambio de geometria. La figura C-RA.1.1(a)
muestra las discontinuidades geométricas tipicas, y la figura C-RA.1.1(b) muestra las
discontinuidades geométricas y de cargas combinadas.”

L ?

ST =
1 j bty
e o od |
(1 I L
Wit R '

| |
DA .

(b) Discontimiidades geométricas y de carga

C.11.8.1 — Se puede utilizar el Apéndice C-A en el disefio de ménsulas y cartelas con una
relacion de luz de cortante a altura, av/d, menor que 2. Se puede disefiar ménsulas y cartelas
utilizando C.11.8.3 y C.11.8.4, cuando:

(a)av d, no mayor que 1, y
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(b) Cuando estan sometidas a una fuerza mayorada de traccidn horizontal, Nuc no
mayor que Vu

l i,
Amarre de traceion

‘f‘ﬂf.ff)‘.L e
Plano de cortante —. l

h
® (, '
Puntal de
' compresion
P
. Piatina - &
de curga Vv
N_\\ B 1+ A (retuerzo
A e Y S principal)
r\-Barrud dnchy. ,\
2
| | 3d
h d = i I
@ N 4
i A = A st
glestribos
Barra anniliar par\f s L cerrindos)

sostener kos estribos —
Fig. CR11.8.2 — Notacion empleada en 11.8

C.11.8.4 — El éarea total, Ah, de estribos cerrados o estribos paralelos al refuerzo principal de
fraccién no debe ser menos que 0.5 (Asc — An) *Ah debe distribuirse uniformemente dentro de
los 2/ 3d adyacentes al refuerzo principal de traccion.
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Diseiio de ménsulas cortas en vigas de anclaje de rampas

Materials

Concrete

Name A -

Reinforcement
| o fy . ; E
Name | impa] |

=

| [MPa]  [MPa]
4000 psi | 27.6 | 24866.0

) Tﬂhit mass |
_IMPa] | [kg/m*] |
4137 [199938.0

Figura 32 detalle viga ménsula

| 7850

| Grade 60 | .

i

e = 1000.0 1e-4,£0c = 1000.0 1e-4, |

Steel

Name | mpal |
AB72 Gr.50 2_00000_.2:

——
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Geometry
i
I
100
I
& £
PSLA PSL2
2
W1
. BP1
0.0C X
|
I
|
# |
0.00 1.00
Overview table
Name Type _______ Properties Position
Rectangutlar; W: 0.90 m; H: 0.90 m; T: 1.20 m;
L | v Material; 4000 psi
. 02 Opening Rectangular; W: 0.30 m; H: 0.60 m M: W1, IP: 3; MP: 3
Bearing ’ = . e M: W1, Edge 5; From
BP1 plate W: 0.26 m; T: 0.02 m; Material: A572 Gr.50 beginning; X: 0.13 m
Patch S e M. W1, MP: O;
PSL1 ' support X;Z, a:00%r0.07m | X -0.27m; Z: 027 m
Patch L 5. - L M: W1 MP: 0;
PSL2 support X, 2,0:0.0% 1 0.07m I X 017m; Z: 0.27m
57
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Loads

LC1, LC2

-310.0

-121.0

Load case LC1 - Permanent

Point loads

Q
Name IkN]

[Pl2__
Load case LC2 - Permanent

Point loads

Q
Name [kN]
PI3 -121.0 Global X | BP1

Pl4 -310.0  GlobalZ | BP1 -

Combination

Name Type

C1 ULS

c2 SLS - Crack width

c3 SLS - Deflection

C4 SLS - Crack width + Deflection
Cs ULS L

Cé SLS - Crack width

974 SLS - Deflection

% Direction = Master | Position [X;Z]
PI1 | -310.0 GlobalZ BP1 |-
1210 GlobalX | BP1 |-

Content
LC1
LC1
LC1
LC1
LC2
LC2
LC2

C8 SLS - Crack width + Deflection | LC2

58

Direction | Master  Position [X;Z]
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Topology optimization

Topology optimization: C8, Effective volume 0.2

Reinforcement

Scheme of reinforcement

1x12#4

15&’2#4

|

|’r _|‘I

Ini2#5

-

1.-'

G

£ s

Concrete: 4000 psi; Steel. Grade 60

59

Ax12#3
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Results Summary
Overview table

Check item Combination
uLs c5
Check item item
Strength of concrete Wi
Strength of reinforcement | GB3
Anchorage lghgth GB3
SLS e LT

Increment
P100.0%, V100.0%
Utilization
oc/og,lim: 35.8%
gsfes lim: 1.2%, os/os,lim: 83.9%
thfbd: 99.9%
P100.0%, V100.0%

Check item | Combination Increment Critical check
Crack width | C6 (LT) P100.0%, V100.0% | w/wlim
ULS - Summary
Stress flow
%)
; s 8 B 1998
{ os,lim
ST e R T %
104.
I yps = & \\.3.99‘9% gggH
‘ \ ~ -~ \ 80.|9 0/0 '-
> / oc,lim
ikl )
[ o i
1 T U & A0
i
-
] ' \ \ \ . i_‘;',‘-
] [ ———
\ \ \ \ / / ! i
SN AN (S AR
vis s N\l /2
T

Above yield | Compression

60

E;(planation

Thickness proportional to force

Kem

Anchorage length

Crack width
Item | Utilization
GB3 | 61.1%
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@
:i)
o

Summary of reactions and applied loads: C5, Load increment: P100.0%, V100.0%

Fx F | My |
| Tyee | N | tkNm] | [kNm) |
Summary of reactions | 121.0 | 310.0 2022 |
Summary of applied load | -121.0 | -310.0 | -202.1 |
| Check of eguilibrium 00 |00 |00 |

ULS - Strength

Detailed concrete strength results: C5, Load increment: P100.0%, V100.0%

X Z 0 § & |} ke .Ucig.’c,limi

w Member | 1) | [m] [MPal | [1e-a]| [] | [l |
Wi (063|068 -53 [-36 |090/368 |OK|
WA 1060 075 00 |00 |059/00 | OK,

Detailed reinforcement strength results: C5, Load increment: P100.0%, V100.0%

X Z Os | Es _O's/os,llm_ss.nila,rlmg
Member | pm) | (m) | (MPa] [ [%] | (% | |
. "GB3 | 054 059 3125 [117 839 12 | OK

GB2 | 045|023 1468 (3.1 394 |03 | OK|
GB1 0531025 1176 |22 316 |02 |OK
GB4 061 /014 1025 |08 |275 |01 |OK

Concrete stress/strength ratio

5.8 %
o |

qI),o % -.

[ =em—— |
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Concrete principal stress o,

Zq
X e]

ad:
560

eC
[1e-4)
0.0
-0.3
-0.6
-0.8
-1.2
-1.5
-1.8
2 ®
-2.4
-27
-3.0
-33
-3.6
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(v
e

Directions of principal stresses

kc2
t

1.00
0.92
0.83
0.75
0.67
0.58
0.50
0.42
0.23
0.25
0.17
0.08
0.00
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Reinforcement strain/limit strain ratio - £¢/gsim [%]

0.0 %
L ]

e e

Reinforcement stress/strength ratio - 05/0sim [%]

£53.9 %

2%

Reinforcement stress - o, [MPa]

64
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"-25.6 MPa
12.5 MPa

e

— e . e

Reinforcement strain - g5 [1e-4]

-1.3 1e-4 '
M 11.7 1e-4
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ULS - Anchorage

Detailed anchorage results: C5, Load increment: P100.0%, V100.0%

Member

GB3
GB3
GB3
GB3
GB2
GB2

GB2

GB2
GB1
_GB
GB1
GB1
GB1
GB4
GB4
GB4
GB4

X T
[m]
0.564
0.54
0.54
0.29
0.45
0.44
0.45
0.06
0.81
0.19
0.53
0.40
0.33
0.83
0.54
0.61
0.85

Z To Fa
[m] | [MPa] | [kN]
0.67 | 2.1 44.1
081'-21 441
059 21 | 441
0.84 0.0 |44.1
081 -21 | 153
0.07 2.1 15.3
023'00 153
064 16 15.3
0.25 | 2.1 59.1
025 -1.3 | 59.1
025 04 | 59.1
0.05 08 | 591
025 0.5 | 59.1
015 -1.7 | 13.1
0.14 15 | 131
014 {1 0.3 13.1
021 -01 | 131

Fiot | FiodFiim | Tolfuo

(kN] | [%] | [%]

475.0 | 83.9
370 |65
475.0 | 83.9
48 108
133.0 | 23.5
101.8 | 18.0
223.1 394
-39.0 ' 6.9
109.5  12.4
182.1  39.0
279.2 379
-44.7 | 5.1
215.1 | 40.2
156 | 8.3
§5.0 |17.3
876 |275
21 |06

Bond stress check value - To/foq [%]

i

il

66

99.9
99.9
99.9
1.7

99.9
99.9
1.9

74.5
99.9
77.8
22.7
47.1
31.4
804
70.2
11.8
3.5

OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
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Force check value - Fiot/Fim [%]

9%
! i

Total force in the bar - Fi: [kN]

44.1
1S

59. 1 -t

-
TN
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Bond stress - 1, [MPa]

5
A4

!
i

L__

Settings

Creep coefficient

Type of input | Creep coefficient
tnput by user

SLS - Crack

2.5

Detailed crack results: C6, Load increment: P100.0%, V100.0%, win=0.300 mm

Member

GB3
GBZ
GB1
GB4

X
! [m]
054
044
0.74
0.83

z w
[m] , [mm]

Intermediate crack results

Member

GB3
GB2
GB1
GB4

68

Eem

0.0
0.0
0.0
0.0

WiW|m

1%L

0.52 0183[_611 OK

0.07 | 0.103 343 | OK

0.25 0018 61 | OK

0.14 0.014 {45 | OK

[ Em ; Sr : 0 Peff Wh
[1e-4] [1e-4] | [mm] ' [mm] | [%] [mm]

(75 1258 .13 [121]0.104

86 132 13 234 0.113

1.0 (250 (16 | 1.56 0.025

08 |242 10 |0.97[0.020

o,
[
2.81
2 92
0.82
087

By
[
1.57
0.92
0.00
0.13
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Crack width - w [mm)]

\,'
‘; 183 mm
|
v
ot S
T
-
Crack width check
w / wlm
ac
100.0'
90.0
‘61 1%

0.0%=

SLS - Deflection

Detailed deflection resuits: C3, Load increment: P100.0%, V100.0%

X Z | Ugst | U ,‘ Au; T u;
Member | ym1 | m) | (mm] | [mmj | fmm) | [mm}
Wi 090030 -13 1-1.7 (00 [-1.7 [OK
W1 1090023 1.3 |-1.7 ;00 |-1.7 'OK!
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Deflection

Diseiio de ménsulas cortas en columnas de anclaje de rampas

Figura 33 detalle ménsulas cortas columnas

70
ANEXO 9.2 DISENO DE RAMPAS METALICAS
Versién 01 de 27-11-2020



Materials

Concrete

fc' E
Name [MPa] [MPa]
7345 | 278014
S000Psi 5000 psi | 27.6 | 24866.0 ]

Reinforcement

f, | E | Unitmass |
Name | \ypaj | [MPaj [kgim?)
413.7 1199938.0 7850

Grade 60 £t = 1000.0 1?:A"ES° = 1000.0 1e-4,

Steel

E
Name [MPa]

A572 Gr.50 | 200000.0

Geometry
2
i
20 'l
193
Upper column
- .EB'M
Left beam
. Lower column
I\
¥
1
1) 000
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Loads

LEZ, LE1
f'l._::m ? M kM) Vz kM) MyRhml ﬁg” d n " Vz [kN; My [khis
1 Ay il
i i
L™ | = 2 - 1 e 3
ib I A g E I‘J'“' II. J !
c | : -477 0 o | i 3” 4770
| 7 _r ! 3 @
| |
" = o
| T} 5315 0 L T 53160
Load case LE2 - Permanent
Internal forces in supports or sections
% N Vz My
Member Position TKN] [kN] | [KNm] .

Lower column | 2.00m (Left) | -5316.0 | 20.0 | -230.0
Upper column | 0.00 m (Right) | -4974.0 20.0 | -477.0
Left beam 0.80m(Lefty ;0.0 | -342.0 -247.0

Point loads

Name [Igll !Direction Master Position [X;2] !

Pt -855.0 GlobalZ | BP1 - ;
Pl2 1 137.0 | GlobalX | BP1 - 3
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Load case LE1 - Permanent

Internal forces in supports or sections

My

JkNm]

-230.0
-477.0
-247.0

= N Vz
Member | Positon | pov | pyg
Lower column | 2.00 m (Left) -5316.0 | 20.0
Upper column | 0.00 m (Right) | -4874.0 | 20.0
Left beam 0.80m (Left) | 0.0 i -342.0
Point loads
Name [k?\l] Direction | Master | Position [X:Z]
PI3 | 655.0 GlobalZ |BP1 |-
Pi4 -137.0 | Global X | BP1 -

Combination

Name
C1
c2
Cc3
C4
C5
CB
c7
C8

73

_Type
ULs

SLS - Deftection

SLS - Crack width ,

SLS - Crack width + Deflection
ULS P mtnc - o B ke i

SLS - Deflection

SLS - Crack width

SLS - Crack width + Deflection

Content
LE2
LE2
LE2
LE2
LE1
LE1
LE1
LE1
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Reinforcement

Scheme of reinforcement

1#7 1x287
1{—--- e |
— 4x3#42150mm .
%.1;2.:-1__ B
S IS RN
|
W7 #S
— 20 F 4@ 200mm
. - ——

Concrete: 5000 psi; Steel: Grade 60

Results
Summary
Overview table .
Check item Combination Increment ltem
ULS C5 P100.0%, V100.0% Strength of concrete
Check item item Utilization
Strength of concrete Lower column | oc/oc,lim: 98.7%
Strength of reinforcement ' GB3 es/es,lim: 1.1%, as/os,lim: 76.4%
Anchorage length GB4 tb/fbd: 99.9% :
i SLS C7 (LT | P100.0%, V100.0% Crack width
i Check item ' Combination Increment Critical check | Item | Utilization
Crack width l C7(LT) P100.0%, V100.0% | w/wlim . GB3 | 87.3%
74
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403

ULS - Summary

Stress flow

b / fbd
100.0 7l
ss.0 I
os/ gs lim
{%)
100.0
| 80.0
60.0
s00 [ |
20.0 E
@ 00
oc/oclim
(%)
0.0
20.0
40.0

60.0
80.0
1000

Above yield | Compression Explanation

- ‘ - Thickness proportional to force

Summary of reactions and applied loads: C5, Load increment: P100.0%, V100.0%

T
& Lo Pe | IkN] | [kNm) | [kNm] |
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Summary of reactnons

Summary of agplled load | -137.0
Check of equilibrium 0.0

ULS - Strength

137.0 | 313.0 | -201.3

-313.0 | 201.4 |

0.0

0.0

Detailed concrete strength results: C5, Load increment: P100.0%, V100.0%

Member

Lower column

Left beam

Upper column

Left beam

Lower column
Upper column

X 1z oc } £
[m] | [m] [MPa]: {1e-4]

-0.50 027 -19.5

-0.58 -024 -185 |
0.50 | 0.30 | -14.3
-0.58 0.08 -9.4
0.50 !-1 42 94
-0.50 | 0.15 | -0.7

1-17.3 |

i
9.1
5.4
5.3
0.3

kcz

100'
1.00 |

1.00
0.91

1.00 |

0.69

Uclac,lim
[%]

987 | OK
834  OKj
723 | OK

524 | OK]]
477  OK
4.8 OK

Detailed reinforcement strength results: C5, Load increment: P100.0%, V100.0%

Member
GB3

GB4
GB1
GB2
GB1
ST1.
STt
GB2 |
sT2
ST2_

76

_V_O 44
-0.37

X

§Z Os

[m]_! [m]  [MPa]
" 0507010 | 2844

-0 50

| 0.44

-0.44

-O 45 |
-0.44
-0.55
| -0.55

0.10  235.4
064 1741
043  -153.9
-1.50 | -106.6
0.05 | 199.0
0.25 | 235.0
0.07  -16.0
-0.05 | -11.3

0.10 | 1.1

€s/Es lim

%)
i OK

11

09
0.9
08

Es Os/Oslim
[1e-4] [%]
114 | 76.4
9.5 632
-8.7 468
77 413
-53 286
3.9 534
3.8 63.1
0.8 43
06 3.0
0.0 0.3

0.5
0.4
04
0.1
01
0.0

| OK

OK
OK
oK
oK
OK
OK
OK
OK
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400

Concrete stress/strength ratio

oc/ oclim
[%}

98.7
96.5
82.2
740
65.8
57.6
49.3
41.1
329
247
16.4

8.2

0.0

Concrete principal stress oc

00
T
-3.2
-4.9
-6.5
-8.1
0 M1pgﬂ_5 M 87

-11.4
-130
-14.6
-16.2
-17.9
185
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Concrete principal strain &

£C
{le-4]

1.4
2.9

43
58
7.2
-8.6 |

-10.1 .
115

-13.0 _

-14.4 :

-15.8 '

173

Directions of principal stresses

R a 1

T
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Compressive strength reduction factor kc2

kc2
t

| 0.83
. 075
0e7
0.58

o
| og

0.50
| 042 |
. 033
0.25
| 0.17

o 0.08
0.60

. Reinforcement strain/limit strain ratio - £s/&s,lim [%)]

‘ o |

pos

79

407
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Reinforcement stress/strength ratio - 0s/0s,lim [%]

e

Reinforcement stress - gs [MPa]

80

—

174.1 WMPa
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Reinforcement strain - &s [1e-4]

L7 1e-4

114 1e-4_

. ULS - Anchorage

Detailed anchorage results: C5, Load increment: P100.0%, V100.0%

Member

GB4
GB4
GB4
» GB4
GB3
GB3
GB3
oB3
ST1
ST1
ST
GB2
ce2
GB2
GB2
GB1
GB1
GB1

. GB1

81

X

[m]
-0.64
043
-0.50
0.45
-0.43
-0.63
-0.50
-0.39
-0.45
-0.37
.38
-0.44
-0.44
-0.44
-0.44
0.44
0.44
0.44
0.44

Z

[m]
0.10
0.10
0.10
-0.07
0.10
0.10
0.10
-0.35
0.256
0.25
-0.35
-0.21
0.21
0.07
-0.43
0.07
-0.50
-1.50
0.64

To Fa
[MPa] | [kN]
24 0.0
24 00
2.4 0.0
-0.3 0.0
-2.4 447
2.4 44.7
24 44.7
-0.4 447
2.4 56.1
-2.4 56.1
0.4 56.1
1.9 0.0
-1.5 0.0
0.8 0.0
-0.7 0.0
-1.2 0.0
0.3 0.0
0.1 0.0
0.0 0.0

Fiot |
[kN]

171.4
326.2
326.2
-174.4
108.1
£66.1
108.1
-8.2
59.5
59.5
-5.5
-94.0
-13.0
-12.4
-119.4
-116.8
-94.2
-82.7
-135.1

Fiot/Fiim | Tolfba

(%] | [%)] |
33.2 99.9 | OK
63.2 99.9 | OK
63.2 99.9 | OK
33.8 10.9 | OK
76.4 99.9 | OK
467 999 | OK
76.4 999 | OK
58 17.9 | OK
63.1 99.9 | OK
63.1 99.9 | OK
58 | 147 | OK
32.6 999 | OK
45 | 775 | OK
4.3 426 | OK
41.3 338 | OK
401 | 625 | OK
326 | 149 | OK
286 29 | OK
46.8 0.1 OK
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5T2
5T2
5T2
5T2

Bond stress check value - To/fod [%]

Force check value - Fiot/Fiim [%]

82

-0.55 -0.12 | 0.6
-0.55_ 0.03 |-06
-0.55_0.10 101
-0.55 | -0.05 | -0.2

0.7
0.7
0.7
0.7

3.0
0.3
0.3
3.0
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Total force in the bar - Fiot [kN]

05

1
3% o 7

'9.5‘. UJG
- éz“e S
394 & i S 1
o ) 1744 KN
; %
~ 't ﬁ

Bond stress - 1o [MPa]

EE AT
‘
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Settings

Creep coefficient

P‘ype of mput Creep coefflclent

Input by user

SLS - Crack

25

|

Detailed crack resuits: C7, Load increment: P100.0%, V100.0%, wim=0.300 mm

Member

GB3
GB4
ST1

ST2
GB1

X
(m]
| -0.56
-0.50
-0.45
-0 55

Z
[m]
-0.05
0.10
0.25
0.10
1 ~2.00

GB2 i-o 44 200

Intermediate crack results

Member

S

GB4
ST1

ST2
GB1
GB2

84

€cm

[Me-4] | [1e-4] [mm]  [mm]

0.0

0.0
0.0
0.0

*Em

9.5
11.4
4.4
0.0
0.0

{ 0.0

w
[mm]
0.292
0. 229

W/Wiim
[%]

97.3

76.2

0172’575

0.000 |
0.600
0.000

Sr

347

0

0.0
0.0
0.0

)

13
16
13
0
0
0

oK
OK
OK |
OK |
OK |
OK |

Peff

[%]

0.91
2.23
0.91
0.00
0.00

0.00

Wp
[mm]
0.328
0.231
0.173
0.000
0.000
0.000

or

[]
2.04
1.70
1.66
0.00
0.00
0.00

B
[l
0.00
0.00
0.00
0.00
0.00
0.00
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Crack width - w [mm]

5

Crack width check
w / wlim
{5
s 100.0 I
i 9040
:5'?.5 Yo
0.0
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SLS - Deflection

Detailed deflection results: C2, Load increment: P100.0%, V100.0%

e U X T Z [ e [ U [ Bz [ e

_ Member ' tm) ' tm] | (mm] [mm] | (mm] | [mm]

_Uppercolumn 050 | 150 -1.8 -57 00 |-57  OK

Uppercolumn 050 007 !-10 ' -32 100 |-32 OK

Lower column  0.50 0.00 -1.0 (-31 00 |-31 |OK

Leftbeam | -0.65 | 015 07 | -23 0.0 %-2.3 OK
i

Leftbeam -0.80 -0.15|-08 |21 ;00 |21 OK
Lower column 050  -150 | -03  -08 (00 |-0.9 @ OK

Deflection

uz
{rmem}

-5.7 mm -0.4
-0.7
-1.0
-1.3

.= -1.9
22
25
-28 s
-3.1 f

| e :
e 3.4 -
{ | 3.7 -

& -1 | -40 |

o = Fi 42
45
-4.8
-5.1
54
57

i
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6.2 DISENO DE ESTRUCTURA METALICA

La estructura de {a edificaciéon debe disefiarse para que tenga resistencia y rigidez adecuadas
ante las cargas minimas de disefio prescritas por el Reglamento y debe, ademas, verificarse que
dispone de rigidez adecuada para limitar la deformabilidad ante las cargas de servicio.

Los coeficientes de reduccidn de resistencia en utilizados son:
Flexion: ¢ =0.90
Compresién Axial: ¢ =0.90

Cortantey Torsion: ¢ = 0.90
Tension fractura: $=0.75

A continuacién, se especificara el procedimiento de disefio de cada uno de los elementos que
componen el sistema estructural.

En cada punto a lo largo de la longitud de la viga, se debe satisfacer la siguiente ecuacion:;
M, <0, M, @, = 0.90

Donde M,, es el momento bajo cargas mayoradas (del analisis estructural) y M, es Ia
resistencia nominal de flexion de la viga.

M, . Resistencia a flexion de vigas, calculada con base en PLP, PLA, PLT o momento plastico
de la seccién Mp.

M, = ZF, < 15 M,

En general, la resistencia M,, basada en PLP y PLA depende de dos variables: Relacion ancho-
espesor de la aleta o el alma.

b
A="T para PLP
/ (2t)
A= hc/tw para PLA | \\
M =] ~

: i >

Compacto, No Compacto  Esbelto
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En el Aisc se usa el simbolo “A” para la relacién ancho-espesor. Para una seccion de ala ancha,
. b .
los valores para A se definen como 7 / (2t,) para PLPy hc/tf para PLA. Para determinar M,, con
i

base en PLP y PLA, el valor A se comparaconi, yA..
Procedimiento Disefio elastico:

Hallar los diagramas de My V,

Seleccionar el perfil mas liviano que cumpla ¢ M, = M,

Verificar la seccion compacta PLP y PLA

Verificar espaciamiento Lb de soportes laterales PLT, paraque M, = M,
Verificar @V, = V,

Verificar las deflexiones. 8,1 < Jeg POT carga viva de servicio. L: longitud libre de la viga.

O o AwN=

Diseiio Acero elementos en Flexo Compresién. Ecuacion de Interaccion: (F.2.8.1.1 Y
F.2.8.1.2)

Hallada ajustando la curva a los resultados de las soluciones exactas. La ecuacién para
elementos simétricos bajo flexién biaxial.

My Myy

Py, Py 8
L > (. i T
¢Pn 7 O 2 ¢Pn - 9 [¢anx ¢any

P P M M
e 07 wr Ly ] < 1.0
P, < 0 2¢P, i [¢anx + ¢bM7?-y - 1

|<10

C, Deberia basarse en la forma del momento elastico de segundo orden entre soportes laterales.
Existen 2 formas:

Si la forma del diagrama de momento de segundo orden es conocida

B 12.5Mmax
T 2.5 Mmax + 3M, + 4Mp + 3M,

Cy

Mmax + M, + Mg + M = Momento de segundo orden

Si la forma del diagrama de momentos de segundo orden es desconocida, usar ¢, = 1.0 que es
conservativo.

Una vez introducido el modelo computacional con todos los requerimientos antes mencionados,
se realizan las iteraciones necesarias hasta que el disefio esté terminado.
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k.

|

|
—

Anti-symmetrical mode Svymmeteical mode

Figura 34 tipologia estructural de las rampas

M. Showt M iobiaaction Patuss SC i 13

VA ANE R,

Figura 35 indices de sobre esfuerzo rampa tipo 1
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Tabla 4 indices sobre esfuerzo rampa tipo 1

TABLE: Steel Design 1+ Summai
Frame DesignSect Status Ratio RatioType Combo Location
Text Text Text Text Unitless Text Text m
39 TB150x100x4mm Column No Messages 0.187906 PMM B.2.4-2 13
40 TB150x100x4mm Column No Messages 0.149631 PMM B.2.4-2 1.44583
41 TB150X150X6mm Column No Messages 0.423334 PMM B.2.4-5.6 13
42 TB150x100x4mm Column No Messages 0.422902 PMM B.2.4-5.5 13
117 tb200x150x6mm Brace No Messages 0.853246 PMM B.2.4-7.8 0
154 TB150x100x4mm Column No Messages 0187906 PMM B.2.4-2 13
155 TB150x100x4mm Column No Messages 0.149631 PMM B.2.4-2 1.44583
156 TB150X150X6mm Column No Messages 0.423334 PMM B.2.4-5.7 13
157 TB150x100x4mm Column No Messages 0.422902 PMM B.2.4-5.8 13 .
190 th60x60X3mm Beam No Messages 0.028643 PMM B.2.4-5.2 1
19 tb150%100x3mm Beam No Messages 0.333965 PMM B.2.4-5.6 2
193 th60x60x3mm Beam No Messages 0.055665 PMM B.2.4-2 1
194 tb60x60x3mm Beam No Messages 0.044426 PMM B.2.4-2 1
195 th60x60x3mm Beam No Messages 0.062402 PMM B.2.4-2 1
196 th60x60x3mm Beam No Messages 0.063164 PMM B.2.4-2 1
197 tbB0x60x3mm Beam No Messages 0.055538 PMM B.2.4-2 1
198 tb60x60x3mm Beam No Messages 0.058971 PMM B.2.4-2 1
199 th60x60x3mm Beam No Messages 0.055208 PMM B.2.4-2 1
200 tb60x60x3mm Beam No Messages 0.045861 PMM B.2.4-2 1
201 th60x60x3mm Beam No Messages 0.030998 PMM B.2.4-2 1
202 tb60x60x3mm Beam No Messages 0.008117 PMM B.2.4-1 1
203 th150x100x3mm Beam No Messages 0.278853 PMM B.2.4-5.6 2
204 th150x100x3mm Beam No Messages 0.201178 PMM B.2.4-2 0
205 th150x100x3mm Beam No Messages 0.223944 PMM B.2.4-5.7 0
206 th150x100x3mm Beam No Messages 0.203278 PMM B.2.4-2 0 .
207 th150x100x3mm Beam No Messages 0.194868 PMM B.2.4-2 0
208 th150x100x3mm Beam No Messages 0.195886 PMM B.2.4-2 0
209 tb150x100x3mm Beam No Messages 0.205328 PMM B.2.4-2 0
210 th150x100x3mm Beam No Messages 0.204008 PMM B.2.4-2 0
211 th150x100x3mm Beam No Messages 0.202292 PMM B.2.4-2 0
212 tb150x100x3mm Beam No Messages 0.258411 PMM B.2.4-5.6 2
213 th150x100x3mm Beam No Messages 0.29895 PMM B.2.4-5.6 2
214 TB150x100x4mm Column No Messages 0.558427 PMM B.2.4-2 1.32917
215 TB150x100x4mm Column No Messages 0.558427 PMM B.2.4-2 1.32917
216 TB150x100x4mm Column No Messages 0.42296 PMM B.2.4-2 1.35833
217 TB150x100x4mm Column No Messages 0.42296 PMM B.2.4-2 1.35833
218 TB150x100x4mm Column No Messages 0.34412 PMM B.2.4-2 1.3875
219 TB150x100x4mm Column No Messages 0.34412 PMM B.2,4-2 1.3875 .
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415

220 TB150x100x4mm Column No Messages 0.256415 PMM B.2.4-2 1.41667
221 TB150x100x4mm Column No Messages 0.256415 PMM B.2.4-2 1.41667
222 TB150x100x4mm Column No Messages 0.502232 PMM B.2.4-2 1.29998
223 TB150x100x4mm Column No Messages 0.502232 PMM B.2.4-2 1.29998
224 TB150x100x4mm Column No Messages 0.370805 PMM B.2.4-2 1.3
225 TB150x100x4mm Column No Messages 0.370805 PMM B.2.4-2 1.3
226 TB150x100x4mm Calumn No Messages 0.310544 PMM B.2.4-2 1.29995
227 TB150x100x4mm Column No Messages 0.310544 PMM B.2.4-2 1.29995
228 TB150x100x4mm Column No Messages 0.247614 PMM B.2.4-2 13
229 TB150x100x4mm Calumn No Messages 0.247614 PMM B.2.4-2 1.3
263 TB150x100x4mm Brace No Messages 0.575701 PMM B.2.4-2 3.04857
264 TB150x100x4mm Brace No Messages 0.393819 PMM B.2.4-2 3.04858
265 TB150x100x4mm Brace No Messages 0.351555 PMM B.2.4-2 0
266 TB150x100x4mm Brace No Messages 0.237663 PMM 8.2.4-2 0
267 TB150x100x4mm Brace No Messages 0.079502 PMM B.2.4-2 1.52429
268 TB150x100x4mm Brace No Messages 0.036034 PMM B.2.4-2 1.44849
269 TB150x100x4mm Brace No Messages 0.075999 PMM B.2.4-2 2.83595
270 TB150x100x4mm Brace No Messages 0.13251 PMM B.2.4-2 2.83595
271 TB150x100x4mm Brace No Messages 0.322258 PMM B.2.4-2 2.83595
272 TB150x100x4mm Brace No Messages 0.419334 PMM B.2.4-2 2.83595
275 TB150x100x4mm Brace No Messages 0.575701 PMM B.2.4-2 3.04857
276 TB150x100x4mm Brace No Messages 0.465057 PMM B.2.4-2 3.04858
277 TB150x100x4mm Brace No Messages 0.351555 PMM B.2.4-2 0
278 TB150x100x4mm Brace No Messages 0.237663 PMM B.2.4-2 0
278 TB150x100x4mm Brace No Messages 0.079502 PMM B.2.4-2 1.52429
280 TB150x100x4mm Brace No Messages 0.036034 PMM B.2.4-2 1.44849
281 TB150x100x4mm Brace Neo Messages 0.075999 PMM B.2.4-2 2.83595
282 TB150x100x4mm Brace No Messages 0.13251 PMM B.2.4-2 2.83595
283 TB150x100x4mm Brace No Messages 0.322258 PMM B.2.4-2 2.83595
284 TB150x100x4mm Brace No Messages 0.419334 PMM B.2.4-2 2.83595
286 TB150x100x4mm Brace No Messages 0.525306 PMM B.2.4-2 2.83595
287 TB150x100x4mm Brace No Messages 0.525806 PMM B.2.4-2 2.83595

th200x150x6mm Brace No Messages 0.853246 PMM B.2.4-75 0

th200x200%x6mm Brace No Messages 0.566581 PMM B.2.4-2 11.0292

th200x200x6mm Brace No Messages 0.566581 PMM B.2.4-2 11.0292
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Figura 36 indices de sobre esfuerzo rampa tipo 2

Tabla § indices sobre esfuerzo rampa tipo 2

UniqueName

13
15
17
19
47
49
53
72
74
77
4

23
23
24
90
91
38
40
44
21
14
16
18
20
20
25

TABLE: Steal Frame

92

Design Type Design Section PMM Ratio

Column
Cotumn
Column
Column
Column
Column
Column
Column
Column
Column
Column
Column
Column
Column
Column
Column
Column
Column
Column
Column
Column
Column
Column
Column
Column

Column

HE160A 0.775
HE160A 0.768
HE160A 0.085
HE160A 0.164
HE160A 0.316
HE160A 0.537
HE160A 0.682
HE160A 0.207
HE160A 0.342
HE160A 0.549
HE160A 0.689
HE160A 0.117
HE160A 0.14
HE160A 0.071
HE160A 0.345
HE160A 0.237
HE160A 0.35
HE160A 0.242
HE280A 0.142
HE160A 0.916
HE160A 0.498
HE160A 0.494
HE160A 0.08
HE160A 0.082
HE160A 0.036
HE160A 0.936

T R

o

e

P Ratio M Major Ratio

0.377
0.374
0.016
0.03
0.089
0.241
0.304
0.057
0.089
0.24
0.304
0.015
0.03
0.002
0.09
0.06
0.091
0.06
0.023
0.527
0332
0331
0.002
0.005
0
0.538

0.027
0.029
0.046
0.056
0.044
0.045
0.046
0.06
0.057
0.049
0.047
0.035
0.042
0.009
0.047
0.044
0.046
0.041
0.02
0.029
0.001
0.0004682
0.005
0.013
0.013
0.036

M Minor Ratio

0.37
0.365
0.032
0.077
0.183
0.252
0.331

0.09
0.197
0.261
0.338
0.068
0.068

0.06
0.208
0.132
0.213

0.14
0.099

0.36
0.165
0.163
0.072
0.065
0.023
0.362

V Major Ratio

0.026
Q.027
0.014
0.017
0.013
0.024
0.044
0.018
0.017
0.025
0.045

0.015 .

0.023
0.031
0.024
0.032
0.026

0.01
0.019

0.12
0.119
0.027
0.016

0.086
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86
89
34
36
45
48
52
70
73
75

22
71
76
46
46
51
51
88
88
92
92
93
93
94
94
95
98
99
100
101
102
107
108
110
111
112
113
114
115
116
119

93

Column
Column
Column
Column
Column
Column
Column
Column
Column
Column
Column
Column
Column
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Brace
Brace
Brace
Brace
Brace
Brace
Brace
Brace
Brace

Brace

HE160A
HE160A
HE160A
HE160A
HE160A
HE160A
HE160A
HE160A
HE160A
HE160A
HE160A
HE160A
HE160A
{PE330
IPE330
IPE330
IPE330
IPE330
IPE330
IPE160
IPE160
IPE160
IPE160
IPE160
IPE160
IPE160
IPE160
IPE160
IPE160
IPE160
IPE160
IPE160
IPE160
HE160A
HE160A
HE160A
HE160A
HE160A
HE160A
HE160A
HE160A
HE160A
HE160A

0.668
0.539
0.672
0.544
0.167
0.264
0.441
0.093
0.183
0.278
0.026
0.452
0.481
0.922
0.922
0.028
0.626
0.027
0.622
0.594
0.565
0.356

0.29
0.242
0.148
0.327
0.089
0.305
0.361
0.446
0.498
0.626
0.833
0.679
0.498
0.253
0.162
0.189
0.423
0.619
0.794
0.939
0.677

0.302
0.241
0.303
0.241
0.045

0.07
0.095
0.021
0.045
0.069
0.008
0.095
0.297
0.914
0.914
0.004
0.543
0.003
0.543
0.014
0.001
0.055

0.074

0.301
0.001
0.265
0.322
0.415
0.288
0.257
0.099
0.454
0.305
0.078
0.017
0.059
0.257
0.398
0.536
0.675
0.452

0.037
0.042
0.038
0.042
0.046
0.088
0.205
0.028
0.054
0.092
0.001
0.209
0.015
0.006
0.002
0.008
0.001
0.008
0.001
0.537
0.521
0.286
0.275
0.161
0.141
0.025
0.085

0.04
0.038
0.031
0.205
0.359
0.715
0.017
0.016
0.012
0.014
0.004
0.007
0.009
0.012
0.011

0.02

0.329
0.257
0.332
0.261
0.075
0.107
0.142
0.044
0.084
0.116
0.017
0.148
0.169
0.031
0.03
0.016
0.082
0.016
0.073
0.043
0.043
0.015
0.015
0.008
0.008
0.0003699
0.003
0.0004472
0.0002541
0.001
0.005
0.009
0.02
0.207
0.178
0.163
0.131
0.126
0.159
0.213
0.246
0.253
0.204

0.119
0.047
0.119
0.047
0.032
0.018
0.058
0.025
0.028
0.019
0.006

0.06
0.085

0.01

0.01
0.032

0.032

0.031

0.018

0.011

0.007

0.006
0.007
0.009
0.015
0.024
0.041
0.016
0.012
0.007

0.01
0.004

0.01
0.012
0.014
0.029
0.016
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120 Brace HE160A 0.497 0.303 0.02 0.174 0.012
121 Brace HE160A 0.254 0.076 0.02 0.158 0.007
122 Brace HE160A 0.159 0.017 0.018 0.124 0.006
123 Brace HE160A 0.22 0.058 0.019 0.141 0.008
124 Brace HE160A 0.447 0.257 0.016 0.175 0.011
125 Brace HE160A 0.628 0.396 0.013 0.218 0.011
126 Brace HE160A 0.799 0.535 0.014 0.251 0.014
2 Brace HE160A 0.942 0.674 0.01 0.257 0.029
105 Brace HE160A 0.8952 0.695 0.017 0.24 0.017
106 Brace HE160A 0.854 0.603 0.018 0.234 0.025
117 Brace HE160A 0.951 0.694 0.018 0.239 0.017
118 Brace HE160A 0.853 0.601 0.02 0.232 0.025

Tabla 6 disefic viga compuesta rampa tipo 2

Story: N+0.00 Beam B13 Length: 5.4 m Trib. Area: 11.99 m?
Location: X=2518 mY=-1552m 9 0.019 m @ studs
A992Fy50 IPE270 No camber

Composite Deck Properties

Deck Cover W fe Ribs | bes E: (S) E. (D) E. (V)
(m) | (kN/m®)| (MPa) | (m) (MPa) | (MPa) | (MPa)
At Left, atRight ~ Metaldeck2cali8 006 | 24 21 L | 0675 21556 21556 29100
Loading (DCmp82 comho)
Constr. Dead SDL Live NR 2 Factored
Line Load (kN/m) 0 m—5.4 m 0.000 6.082 0.000 11.100 | 25.058

End Reactions .

| Constr. | Dead SDL | Live NR | Combo Factored

Tend, Jend (kN) | 0.0000 | 16.4209 = 0.0000 | 29.9700 . DCmpS2  67.6571

Strength Checks
Combo | Factored Design Ratio Pass
Shear at Ends (kN) DCmpS2 67.6571 368.5938 0.184 v
Construction Bending (kN-m) DCmpC1 31.0355 ; 150.1678 0.207 v
Positive Bending (kN-m) © DCmpS2 91.3370 : 150.1678 0.608 Ve

Constructability and Serviceability Checks

Actual | Allowable Ratio Pass
Constr. Dead Defl. (m) 0.00572 No Limit N/A N/A
Post-concrete Defl, {m) 0.01044 0.0225 0.464 v
Live Load Defl. (m) 0.01044 0.015 0.696 v
o Total Defl. {m) 0.01616 0.0225 0.718 v .
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412

| Actual = Allowable | Ratio Pass
Walking Acceleration ap /g (B = 0.01 P, = 289) | 0.001882 j 0.015 0.125 v
Section Properties
PNA Area Shot 1 oM,
(m) (m?) (m?) (m*) (kN-m)
Steel fully braced 0.135 0.0046 0.00042¢ | 0.000058 150.1678
Vibrations Check (Ec = 29100) 0.03856 0.0235 N/A 0.000235 N/A
Vibration Frequency Values
Element | L Berr Loading ;A D B w A f
o m) | (m) (m) | (m‘/m) m | (kN) | (m) | (H®)
Slab 5.4 2,16 2.74+0.192kN/m* | 0.000022 | 0.000022/2.16 22.18
Beam 5.4 2.16 6.507kN/m 0.000235 | 0.000235/2.22 | 2*3.0021 | 1*95.0332 0.0015 14.53
Panel 95.0332 0.0015 14.53
) | ‘ I >
1 ) L-‘).N ] p 8 é ’w’,} li %, 42 % S+
¢ Iy n i SR e i +
‘i I A I’ o’ 1 T | it
1 +
. R R ]

Tabla 7 indices sobre esfuerzo rampa tipo 3

Figura 37 indices de sobre esfuerzo rampa tipo 3

Label

C55
C56
C57
58
C59
Cc60
95

Design Type Design Section PMM Ratio
Colurn HE140A 0.241
Column HE140A 0.133
Colurmn HE140A 0.151
Column HE140A 0.214
Column HE140A 0.536
Column HE140A 0.836

P Ratlo

0.076

0.03
0.037
0.063
0.087
0.555

M Major
Ratio

0.063
0.058
0.056
0.086
0.314

0.17

M Minor
Ratio

0.103
0.045
0.058
0.065
0.136
0.111

V Major
Ratio

0.085
0.036
0.033
0.041
0.087
0.211
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60
ce2
63
c63
ce4
Ce5
68
C69
C70
C71
c72
C73
C73
C75
c76
c76
C77
C78
€53
C54
C61
Ce6
Ce7
C74
82
B2
B4
B4
B96
B96
B97
B97
B103
8103
Blo4
B104
B105
B105
B106
B106
B107
B107
B9S

96

Column
Column
Column
Column
Column
Column
Column
Column
Column
Column
Column
Column
Column
Column
Column
Column
Column
Column
Column
Column
Column
Column
Column
Column
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam

HE140A
HE140A
HE140A
HE140A
HE140A
HE140A
HE140A
HE140A
HE140A
HE140A
HE140A
HE140A
HE140A
HE140A
HE140A
HE140A
HE140A
HE140A
HE140A
HE140A
HE140A
HE140A
HE140A
HE140A
IPE300
IPE300
IPE300
IPE300
IPE140
IPE140
IPE200
IPE300
IPE140
IPE140
{PE140
IPE140
IPE140
IPE140
IPE300
IPE300
IPE140
IPE140
IPE140

0.026
0.55
0.524
0.531
0.384
0.392
0.241
0.133
0.151
0.214
0.536
0.931
0.026
0.55
0.524
0.531
0.384
0.392
0.512
0.557
0.571
0.512
0.557
0.571
0.771
0.109
0.771
0.109
0.084
0.018
0.216
0.744
0.142
0.103
0.069
0.031
0.786
0.748
0.216
0.744
0.1
0.083
0.992

0

0.028
0.002
0.009
0.037

0.08

0.076

0.03

0.037
0.063
0.087
0.652

0

0.028
0.002
0.009
0.037

0.08

0.239
0.075
0.065
0.239
0.075
0.065
0.705
0.001
0.705
0.001
0.076
0.0001124
0.006
0.089
0.038
0.0001484
0.037
0.0001599
0.035
0.0001484
0.006
0.089
0.015
0.0001791
0.045

0.009
0.048
0.006
0.006
0.031
0.165
0.063
0.058
0.056
0.086
0.314
0.169

0.01
0.048
0.006
0.006
0.031
0.165
0.073
0.402
0.142
0.073
0.402
0.142
0.005
0.085
0.005
0.085
0.008
0.008
0.202
0.582
0.103
0.102
0.013
0.011
0.668
0.666
0.202
0.582
0.077
0.075
0.926

0.016
0.473
0.516
0.516
0.316
0.146
0.103
0.045
0.058
0.065
0.136

0.11
0.017
0.473
0.516
0.516
0.316
0.146
0.199

0.08
0.364
0.199

0.08
0.364
0.061
0.023
0.061
0.023

0.01
0.008
0.073
0.001
0.001
0.019
0.019
0.082
0.082
0.008
0.073
0.008
0.008
0.067

0.083
0.065

0.081
0.159
0.085
0.036
0.033
0.041
0.087
0.211

0.082
0.065

0.081

0.159

0.098

0.25

0.172

0.098

0.25

0.172

0.021

0.021

0.002

0.044

0.011

0.003

0.065

0.044

0.009

0.09
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BS5 Beam IPE140 0.992 0.0001713 0.924 0.067
B102 Beam IPE140 0.355 0.054 0.276 0.024 0.028

B102 Beam IPE140 0.299 0.0001065 0.275 0.024
D51 Brace HE140A 0.558 0.389 0.144 0.025 0.124
D52 Brace HE140A 0.364 0.257 0.085 0.022 0.074
D53 Brace HE140A 0.251 0.08 0.145 0.026 0.115
D54 Brace HE140A 0.737 0.445 0.017 0.274 0.071
D55 Brace HE140A 0.516 0.45 0.043 0.024 0.058
D56 Brace HE140A 0.443 0.355 0.069 0.019 0.07s
D57 Brace HE140A 0.317 0.258 0.036 0.023 0.04
D58 Brace HE140A 0.18 0.083 0.083 0.025 0.056
D59 Brace HE140A 0.078 0.033 0.018 0.027 0.019
D60 Brace HE140A 0.112 0.015 0.06 0.037 0.039

. D60 Brace HE140A 0.042 0.001 0.018 0.023
D63 Brace HE140A 0.558 0.389 0.144 0.025 0.124
D64 Brace HE140A 0.364 0.257 0.085 0.022 0.074
D65 Brace HE140A 0.251 0.08 0.145 0.026 0.115
D66 Brace HE140A 0.737 0.446 0.017 0.274 0.071
D67 Brace HE140A 0.516 0.45 0.043 0.024 0.059
D68 Brace HE140A 0.443 0.355 0.069 0.019 0.079
D69 Brace HE140A 0.317 0.258 0.036 0.023 0.04
. D70 Brace HE140A 0.19 0.083 0.083 0.025 0.056
D71 Brace HE140A 0.078 0.033 0.018 0.027 0.019
D72 Brace HE140A 0.112 0.015 0.06 0.037 0.035

D72 Brace HE140A 0.042 0.001 0.018 0.023
D4S Brace HE140A 0.794 0.634 0.137 0.023 0.087
D50 Brace HE140A 0.641 0.513 0.108 0.02 0.115
D6l Brace HE140A 0.794 0.634 0.137 0.023 0.087
0.641 0.513 0.108 0.02 0.115

. D62 Brace HE140A

Tabla 8 disefio viga compuesta rampa tipo 3

Story: N+1.75a Beam B26 Length: 370.002 cm Trib. Area: 37000 em?
Location: X=799.996 ¢cm Y= 185 cm 6 0cm @ studs
A992Fy50 IPE200 No camber
Composite Deck Properties
Deck Cover we [ . Ribs Dere E.(S) E. (D) E. (V)
(cm) (N/cm®) l (MPa) _(c_:m) i {MPa) _ (MPa) . (MPa)
At Left None N/A NA |0 MA 0 | NA [ NA T NA
. AtRight | Metaldeck3cal20 5 0.024 21 1 4625 | 21556 21556 | 29100
97
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Loading (DCmpS2 combo)

! Constr, Dead

SDL

Line Load (Nfcm) 0 cm—370.002 cm

000 | 2813

0.00 |

Live NR
50.00—49.99

Factored

 113.75-113.74

End Reactions

Constr. | Dead SDL | Live NR | Combo | Factored
Tend (N) 0.00 5203.79 0.00 9250.02 DCmpS2 21044.59
Jend (N) 0.00 5203.77 0.00 9249.98 | DCmpS2 21044.48
Strength Checks
Combo | Factored Design Ratio Pass
Shear at Ends (N) DCmpS2 21044.59 231663.87 0.081 v
Construction Bending (N-cm) DCmpC1 | 673806.04 6856836.72 0.098 v
Positive Bending (N-¢cm) DCmpS2 } 1946639.11 6856836.72 0.284 v
Constructability and Serviceability Checks
Actual | Allowable | Ratio Pass
Consh'._Pga_q Reﬂ {cm) 0.174 N(L Uﬂt_ - = N/A | N/A
Post-concrete Defl, (cm) 0.31 1,542 0.201 v
Live Load Defl. (cm) 0,31 1.028 0.302 v
Total Defl, (cm) 0.485 1.542 0.314 v
Walking Acceleration ap /g (B = 0.01 P, = 289) 0.000044 0.015 0.003 v
Section Properties
PNA Area i Sbat 1 oM,
(cm) (cm?) (cm?) (em*) (N-cm)
Steel fully braced 10 285 | 1943 | 1943 | 6856836.72
Vibrations Check (E = 33509,29100) 3.157 82.3 N/A 9599.5 | N/A
Vibration Frequency Values
Element L Berr Loading Tetr D B w A fa
~ fam) | (cm)  (em*) | (cm*/cm)  (em) (N) (em) (Hz)
Slab 370.002 74 0281+0019N/om® 10818 | 10B1.8/74 | 1994.961 _ -
Beam 370.002 74 3:0.0_-_11!_1’.'311 95949.5 95995.1’}9{5 1%231.137 1*25593_?? | 0.038 29.023
Panel 25693.78 0.038 29.023
98
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Figura 38 indices de sobre esfuerzo rampa tipo 4

Tabla 9 indices sobre esfuerzo rampa tipo 4

Label Design Type
c9 Column
C10 Column
Cl1 Column
Ci2 Column
C13 Column
C14 Column
C15 Column
C16 Column
C17 Column
C18 Column
C19 Column
Cc20 Column
C21 Column
c22 Column
Cc23 Column
99

Design Section

IPE220
1PE220
IPE220
IPE220
IPE220
IPE220
IPE220
IPE220
IPE220
IPE220
IPE220
IPE220
IPE220
IPE220
IPE220

PMM Ratio

0.563
0.701
0.648
0.504

0.26
0.425
0.499
0.692
0.659
0.714
0.443

0.45
0.509
0.733
0.754

P Ratio

0.006
0.013
0.018
0.015
0.017
0.019
0.012
0.021
0.028
0.029
0.032
0.018
0.008
0.022

0.03

M Major Ratio

0.3
0.461
0.473
0.371
0.243
0.405
0.403

0.6
0.624
0.616

0.41
0.432
0.351
0.689

0.71

M Minor Ratio

0.257
0.227
0.158
0.117
0.001
0.0002318
0.085
0.071
0.007

0.07
0.0001277
0

0.15

0.022
0.013

V Major Ratio

0.268
0.513
0.585
0.459
0.176
0.386
0.338
0.664
0.782

0.65
0.294
0.409
0.395
0.763
0.886
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C24 Column 1PE220 0.696 0.03 0.653 0.013 0.726
C25 Column IPE220 0.465 0.032 0.433 0 0.311
€26 Column IPE220 0.455 0.018 0.436 0 0.413
cz27 Column IPE220 0.516 0.008 0.37 0.137 0.421
ca8 Column IPE220 0.757 0.022 0.729 0.006 0.807
C29 Column {PE220 0.783 0.031 Q.749 0.003 0.932
C30 Column IPE220 0.7 0.03 0.661 0.009 0.755
C31 Column IPE220 0.47 0.033 0.437 0 0.314
Cc32 Column IPE220 0.455 0.018 0.436 0 0.413
C33 Column IPE220 0.516 0.008 0.37 0.137 0.421
C34 Column IPE220 0.757 0.022 0.729 0.006 0.807
C35 Column IPE220 0.783 0.031 0.749 0.003 0.932
C36 Column IPE220 0.7 0.03 0.661 0.009 0.755
Cc37 Column IPE220 0.47 0.033 0.437 0 0.314 b
C38 Column IPE220 0.45 0.018 0.432 0 0.409
Cc39 Column IPE220 0.509 0.008 0.351 0.15 0.395
C40 Column IPE220 0.733 0.022 0.689 0.022 0.763
C41 Column IPE220 0.754 0.03 07l 0.013 0.886
C42 Column IPE220 0.696 0.03 0.653 0.013 0.726
C43 Column IPE220 0.465 0.032 0.433 0 0.311
C44 Column IPE220 0.425 0.019 0.405 0.0002318 0.386
C45 Column IPE220 0.459 0.012 0.403 0.085 0.338
C46 Column IPE220 0.692 0.021 0.6 0.071 0.664
C47 Column IPE220 0.659 0.028 0.624 0.007 0.782
C48 Column IPE220 0.714 0.029 0.616 0.07 0.65
C49 Column IPE220 0.443 0.032 041 0.0001277 0.254
C50 Column IPE220 031 0.008 0.061 0.241 0.213
C50 Column IPE220 0171 0 0.015 0.156

C51 Column IPE220 0.563 0.006 0.3 0.257 0.268
C52 Column IPE220 0.701 0.013 0.461 0.227 0.513 .
C53 Column IPE220 0.648 0.018 0.473 0.158 0.585
C54 Column IPE220 0.504 0.015 0371 0117 0.459
C55 Column IPE220 0.26 0.017 0.243 0.001 0.176
C56 Column IPE220 031 0.008 0.061 0.241 0.213
C56 Column IPE220 0.171 0 0.015 0.156

B&5 Beam IPE360 0.051 0.001 0.056 0.034 0.096
Ba&s Beam IPE360 031 0.026 0.281 0.003

B&6 Beam IPE180 0.08 0.015 0.065 0.001 0.016
887 Beam IPE180 0.237 0.032 0.205 0.0004696 0.061
B89 Beam IPE360 0.246  0.0001294 0.23 0.016 0.148
B89 Beam IPE360 0.437 0.034 0.4 0.003

BS0 Beam IPE180 0.141 0.01 0.131 0.0002761 0.035
B91 Beam IPE180 0.284 0.018 0.266 0.0002806 0.078

100

ANEXO 9.2 DISENO DE RAMPAS METALICAS
Versién 01 de 27-11-2020



B92

B92

BS3

BS94

B95

B95

B96

BS7

Bo8

BS8

B99

8100
Bl01
B101
B102
B103
B104
B104
B105
B106
B107
B107
B108
B109
B125
B126
B127
B128
B129
B130
B131
B132
B133
B134
B135
B136
B137
B138
B139
B140
B141
B142
B143

101

Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam

IPE360
tPE360
IPE180
IPE180
IPE360
IPE360
IPE180
IPE180
IPE360
IPE360
IPE180
IPE180
IPE360
IPE360
IPE180
IPE180
IPE360
IPE360
IPE180
IPE180
IPE360
IPE360
IPE180
IPE180
IPE180
IPE18O
iPE180
IPE180
IPE180
IPE180
IPE180
1PE180
{PE18O
IPE180
IPE180
{PE180
IPE180
iPE180
{PE180
IPE180
1PE180
IPE180
IPE180

0.1
0.488
0.149
0.327
0.101
0.505
0.148
0.343
0.101
0.505
0.148
0.343

0.1
0.488
0.149
0.327
0.246
0.437
0.141
0.284
0.091

0.31

0.08
0.237
0.433
0.478
0.357
0.566
0.659
0.536
0.639
0.734
0.584
0.664
0.759
0.598
0.664
0.759
0.598
0.639
0.734
0.584
0.566

0.003
0.042
0.013
0.025
0.002
0.045
0.013
0.026
0.002
0.045
0.013
0.026
0.003
0.042
0.013
0.025
0.0001294
0.034
0.01
0.018
0.001
0.026
0.015
0.032
0.039
0.032
0.014
0.02
0.016
0.007
0.029
0.024
0.01
0.03
0.024
0.01
0.03
0.024
0.01
0.029
0.024
0.01
0.02

0.083
0.445
0.136
0.301
0.086
0.46
0.135
0.317
0.086
0.46
0.135
0.317
0.083
0.445
0.136
0.301
0.23
0.4
0.131
0.266
0.056
0.281
0.065
0.205
0.395
0.446
0.342
0.546
0.642
0.529
0.61
0.711
0.574
0.634
0.735
0.588
0.634
0.735
0.588
0.61
0.711
0.574
0.546

0.013
0.002

0
0.0002285
0.013
0.001

0

0

0.013
0.001

0

0

0.013
0.002

0
0.0002285
0.016
0.003
0.0002761
0.0002806
0.034
0.003
0.001
0.0004696
0.0002898
0.001
0.001

0
0.0004193
0.0004241
0.0002583
0.0001765
0.0001517
0

0
0.0001064
0

0
0.0001064
0.0002583
0.0001765
0.0001517
0

0.161

0.035
0.089
0.165

0.034
0.094
0.165

0.034
0.094
0.161

0.035
0.089
0.148

0.035
0.078
0.096

0.016
0.061
0.114
0.126
0.098
0.158
0.183
0.154
0.176
0.202
0.166
0.183
0.209

0.17
0.183
0.209

0.17
0.176
0.202
0.166
0.158
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8144
8145
Bl4e
B147
B148
B8
B8
B9
B9
B10
B1l
Bi2
B13
B13
B14
B14
B15
B1iS
Bi6
Bl6
B17
B17
B18
B19
B19
B20
B20
B21
B21
B29
B30
B31
B32
B33
B34
B35
B36
B37
B38
B39
B40
BAL
B42

102

Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam

Beam

IPE180
IPE180
IPE180
IPE180
IPE180
IPE180
IPE180
IPE180
IPE180
IPE180
IPE180
IPE180
IPE180
IPE180
IPE180
IPE18C
IPE180
IPE180
IPE180
IPE180
IPE180
IPE180
IPE180
IPE180
IPE180
IPE180
IPE180
IPE180
IPE1I80
IPE180
IPE180
IPE180
IPE180
IPE180
IPE180
IPE180
1PE180
{PE180
{PE180
IPE180
IPE180
IPE180
IPE180

0.659
0.536
0.433
0.478
0.357
0.204

0.12
0.194
0.099
0.186
0.183
0.186
0.194
0.099
0.204

0.12
0.176
0.043
0.167
0.114
0.166
0.051
0.166
0.166
0.051
0.167
0.114
0.176
0.043
0.172
0.167
0.165
0.165
0.165
0.167
0.172
0.159
0.152
0.149
0.148
0.149
0.152
0.159

0.016
0.007
0.039
0.032
0.014
0.003
0.001

0.03
0.0002182
0.023
0.017
0.023

0.03
0.0002182
0.003
0.001

0

0.001

0

0

0
0.0002002
0

0
0.0002002
0

0

0

0.001
0.008
0.005
0.003
0.003
0.003
0.005
0.008

o O O O 0o 0o o

0.642
0.529
0.395
0.446
0.342
0.201
0.119
0.163
0.099
0.162
0.165
0.162
0.163
0.099
0.201
0.119
0.176
0.042
0.167
0.114
0.166

0.05
0.166
0.166

0.05
0.167
0.114
0.176
0.042
0.163
0.162
0.162
0.162
0.162
0.162
0.163
0.155
0.152
0.148
0.148
0.149
0.152
0.159

0.0004193
0.0004241
0.0002838
0.001
0.001
0.0003593
0.0001576
0.001
0.0002289
0.001
0.0003142
0.001
0.001
0.0002289
0.0003553
0.0001576
0

0

0
0.0002266
0
0.0001716
0

(
0.0001716
0
0.0002266
0

0

0.001
0.0003544
0.0001692
0.0001682
0.0001692
0.0003544
0.001

L = BN e R an Y o B an B an ]

0.183
0.154
0.114
0.126
0.098
0.083

0.073

0.073
0.072
0.073
0.073

0.083

0.073

0.074

0.072

0.072
0.072

0.074

0.073

0.073
0.068
0.067
0.067
0.067
0.068
0.073
0.066
0.065
0.064
0.064
0.064
0.065
0.066
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B43
B44
B4S
B46
B47
B48
B49
B57
B58
B59
B60
861
B62
B63
B64
B65
B66
B67
B6S
B69
B70
B78
B79
B8O
BS1
B82
B83
B84
B149
B150
B151
B152
B153
B154
B155
B163
B164
B165
B166
B167
B168
B169
B1

103

Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam

Beam

JPE180
IPE180
IPE180
IPE180
IPE18O
IPE180
{PE18C
IPE180
IPEL8C
IPE180
IPE180
{PE180
IPE180
IPE180
IPE180
{PE180
IPE180
IPE180
IPE180
IPE180
{PE180
IPE180
IPE180
IPE180
IPE180
{PE180
IPE180
IPE18O
IPE18O
IPE180
IPE180
{PE180
IPE180
IPE180
IPE180
IPE180
IPE180
IPE180
IPE180
IPE180
JPE180
IPE180
IPEL80

0.177
0.172
0.169
0.167
0.169
0.172
0.177
0.159
0.154
0.149
0.148
0.149
0.154
0.159
0.175
0.174

0.17
0.168

0.17
0.174
0.175
0.161
0.176
0.148
0.147
0.148
0.176
0.161
0.173

0.17
0.167
0.166
0.167

0.17
0.173
0.171
0.175
0.153
0.146
0.153
0.175
0.171
0.073

0.011
0.011
0.008
0.007
0.008
0.011
0.011

0.039

0.039

0.011
0.012
0.009
0.007
0.009
0.012
0.011
0.037
0.049

0.049
0.037
0.008
0.009
0.006
0.004
0.006
0.009
0.008
0.028
0.049
0.038

0.038
0.049
0.028
0.006

0.167
0.161

0.16

0.16

0.16
0.161
0.167
0.159
0.114
0.149
0.148
0.149
0.114
0.159
0.163

0.16

0.16

0.16

0.16

0.16
0.163
0.123
0.126
0.148
0.147
0.148
0.126
0.123
0.165

0.16
0.161
0.161
0.161

0.16
0.165
0.143
0.125
0.115
0.146
0.115
0.125
0.143
0.038

0.0001805
0.001
0.001

0.0004052
0.001
0.001

0.0001805

0
0.001
0
0
0
0.001

0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001

0

0

0

0.001
0.001
0.001
0.001
0.001
0.0004313
0.001
0.001
0.001
0.001
0.001
0.0004358
0
0.0004358
0.001
0.001
0.029

0.076
0.068
0.067
0.066
0.067
0.068
0.076
0.065
0.065
0.065
0.064
0.065
0.065
0.065
0.073
0.067
0.067
0.066
0.067
0.067
0.073
0.071
0.066
0.065
0.064
0.065
0.066
0.071
0.067
0.068
0.068
0.066
0.068
0.068
0.067
0.075
0.065
0.065
0.064
0.065
0.065
0.075
0.009
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82 Beam IPE180 0.043 0.009 0.011 0.023 0.003
B3 Beam IPE180 0.032 0.009 0.002 0.021 0.002
B4 Beam IPE180 0.032 0.009 0.003 0.019 0.002
B5 Beam IPE180 0.032 0.009 0.002 0.021 0.002
B6 Beam IPE180 0.043 0.009 0.011 0.023 0.003
B7 Beam IPE180 0.073 0.006 0.038 0.029 0.009
B22 Beam IPE180 0.09 0.013 0.068 0.01 0.013
B23 Beam IPE180C 0.044 0.02 0.023 0.001 0.003
B24 Beam IPE180 0.03 0.02 0.01 0.0003152 ©.003
B25 Beam IPE180 0.029 0.02 0.009 0.0001993 0.002
B26 Beam IPE180 0.03 0.02 0.01 0.0003152 0.003
B27 Beam IPE180 0.044 0.02 0.023 0.001 0.003
B23 Beam IPE180 0.09 0.013 0.068 0.01 0.013
B50 Beam {PE180 0.083 0.014 0.065 0.004 0.013
851 Beam 1PE180 0.045 0.022 0.022 0.002 0.003
B52 Beam IPE180 0.033 0.022 0.01 0.001 0.003
BS53 Beam IPE180 0.031 0.022 0.009 0.001 0.002
B54 Beam IPE180 0.033 0.022 0.01 0.001 0.003
BS55 Beam IPE180 0.045 0.022 0.022 0.002 0.003
B56 Beam IPE180 0.083 0.014 0.065 0.004 0.013
B71 Beam {PE180 0.076 0.008 0.042 0.026 0.008
B72 Beam IPE180 C.044 0.012 C.008 0.025 0.004
B73 Beam 1PE180 0.041 0.011 0.006 0.024 0.003
B74 Beam IPE180 0.04 0.011 0.007 0.022 0.003
B75 Beam IPE180 0.041 0.011 0.006 0.024 0.003
B76 Beam IPE180 0.044 0.012 0.008 0.025 0.004
B77 Beam {PE180 0.076 0.008 0.042 0.026 0.008
dddd
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6.3 DISENO CONEXIONES DE ESTRUCTURA METALICA

Disefio anclaje en ménsula

Neapreno zunchado

Ltam 1bmm

Ménsula
en corncreto

Figura 39 Detalle anclaje en ménsula

1 input data

Anchor type and diameter: ASTM 133 87 .1 1/4 w

Effective embedment depth: Dot = 170 mm

Material: ASTM 193

Proaf: Design method AC! 318-14/CiP

Stand-off instaliation: @, = 0 mm tho stand-off); t = 15 mm

Anchor plate: I, x L.x t = 560 mm x 300 mm x 15 mm; {Recommended plate thickness: notcalculated
Profile: WPE {(LxWxTXxFT}=330 mmx 160 mm x 8 mm x 12mm

Base material: uncracked concrets, 4000, 1.’ = 4.061 psi; h = 300 mm

Relinforcement: tenslon: condition A, shear: condition A; anchor reinforcement: tension, shear

edge reinforcement: none or < No. 4 bar
Cornes reinforcement acc. to ACI 318-14 Section 17.5.2.3 (c} present

R. The anchor calcuiation is based on a rigid anchor plate assumption,
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Geometry [mm] & Loading [kN, kNm]

g
o pery
£ %
‘ J. - S Y
-
5 ‘__..-."1"” . \)
!
%
~ e

2 Load case/Resulting anchor forces

Load case” Design loads

Anchor reactions [kN]
Tensioen force: (+Tension, -Compression}
Anchor Tension force Shear force Shear force x
1 0.000 39.333 17.450
2 0.000 39.333 17.450
3 0.000 39.333 17.450
4 2.000 39.333 17.450
max. concrete compressive strain: 0.08 [%]
max. concrete compressive stress: 2.26 [N/mm-]

resulling tension force In (xy)=(0/0): 0.000 {kNN)
resulting comprassion force in {(x/y}=(0/0): 380.0040 [k}

Shear forcey
-35.250
-35.250
-35.250
-35.250

Anchor forces are calculated based on the assumption of a rigid anchor plate.
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4 Shear load

YAl

Load V,,, [kN] Capacity ¢V, [kN]  Utilization g, = V,,./¢ V, Status
Steel Strength® 39.333 97 500 41 OK
Steel failure (with lever arm)* N/A N/A MA N/A
Pryout Strength** 157.331 179.377 a8 0K
Concrete edge failure in direction **' N/A NA N:A N/A
* anchor having the highest loading  **anchor group {relevant anchors)
' Shear Anchor Reinforcement has been selected!
4.1 Steel Strength
Vi =06Auyfa ACI 31814 Eq. (17.6.1.2b)
b Vet Vs ACi 318-14 Table 17.3.1.1
Varlables
ALy Imm?) i, (Nfmm’]
625 209.90
Calculations
Vaa [kN]
140.999
Results
Vsa [kN] P nient $ Vo [kN] Vs [kN]
149089 0.650 87.500 39333
4.2 Pryout Strength
A
Vs =k [(ﬁ;) e P P Nc] ACI 318-14 Eq. (17.5.3.1b)
¢ Vepg 2 Via ACI 318-14 Table 17.3.1.1
Ay, see ACI 318-14, Section 17.4.2 1, Fig. R 17.4.2.1(b)
Ay =9h% ACI 318-14 Eq. (17.4.2.1¢)
1
el B ( 142 e’N) <10 AC1 318-14 Eq. (17.4.2.4)
5 hﬂ
Weanw S07+03 (,‘%’;‘)"‘ ) <10 ACI 318-14 Eq. (17.4.2.5b)
I laf
= MAX(EE—'“—'“» 165-'-‘!1) 510 AC!I 318-14 Eq. (17.4.2.7h)
ag ¢
Ny =k, hif ACI 318-14 Eq. (17.4.2.2a)
Variables
kcp h,.,; imm] €.y ‘mm] ecZ.H (m"‘l cl_mm {mml
2 170 0 o 80
Wen . Immj k. bia f. [psi
1.250 = 24 1.000 4,061
Calcufations
Ay [ram’] Apgp [mm?) W ool h Y ooz N W oedi Ve N Ny fkN]
285,000 260,100 1.000 1.000 0.794 1.000 117.799
Resuits
Vegg [kN] * concrate 0 Mapg [KN] Vaa [kN]
256.253 0.700 179.377 157.331
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Figura 40 Detalle anclaje rampa 4

Steel connections

Results

Connection name
Connection ID 1

: Pinned BP

Family: Column - Base (CB)
Type: Base plate
Design code: AiSC 360-16 LRFD, ACI 318-08

DEMANDS
Description Pu Mu22 Mu33 Vu2 Vu3d Load type
[Ton] [Ton*m] [Ton*m] [Ton} [Ton}
DL 7.00 0.00 0.00 200 15.00 Design
Design for major axis
Base plate (AISC 360-16 LRFD)
GEOMETRIC CONSIDERATIONS
Dimensions Unit Value Min. value  Max, value  Sta.
References
Base plate -
Distance from anchor to edge [em] 373 0.64 - W
Weld size [1/18in] 5 3

DESIGN CHECK
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421

Verification Unit Capacity Demand Ctrl EQ Ratio
References
Pedestal
Axial bearing [Ton/cm2] 0.17 0.00 DL 0.00 DG13.1.1;
Base plate
Flexural yielding (bearing interface) [Ton*mim] 1.78 0.00 DL 0.00 DG1 Eq.
3.3.13
Fiexural yielding (tension interface) [Ton*mim] 1.78 0.58 DL 0.33 DG1 Eq.
3.3.13
Column
Weld capacity {Ton/m] 186.45 8.17 DL 0.04 p.8-9,
Sec. J2.5,
Sec. J2.4,
DG1 p. 35
Elastic method weld shear capacity {Ton/m] 124.30 3.35 DL 0.03 p. 8-9,
Sec. J2.5,
Sec. J2.4
Elastic method weld axiai capacity {Ton/m] 186.45 20.59 DL 011 p. 89,
Sec. J2.5,
Sec. J2.4
. Ratio 0.33
Major axis
Anchors
GEOMETRIC CONSIDERATIONS
Dimensions Unit Vailue Min. vaiue Max. value Sta. References
Anchors -
Anchor spacing [cm) 10.86 10.16 - 4 Sec. D.8.1
Concrete cover [em) 13.27 5.08 - v Sec. 7.7.1
. Effective length fem] 41.65 - 5835 v
DESIGN CHECK
Verlfication Unit Capacity Demand Ctrl EQ Ratio References
Anchor tension [Ton] 11.985 117 DL 0.10 Eq.D-3
Sreakout of anchor in tension [Ton} 15.66 1.17 DL 0.07 Eq. D-4,
Sec.D.4.1.1
Breakout of group of anchors in tension [Ton} 20.13 7.00 DL 0.35 Eq. D-5,
Sec.D.4.1.1
Puilout of anchor in tension [Ton) 21.36 117 DL 0.06 Sec.D.4.1.1
Side-face blowout of anchor in tension {Ton) 22.03 1.17 DL 0.05 Sec.
D.5.4.1,
Sec.D.4.1.1
. Side-face blowout of group of anchors in tension {Ton] 26.52 233 DL 0.09 Eq.D-17,
Sec.D.4.1.1
Anchor shear [Ton) 6.22 033 DL 0.06 Eg. D-20
Breakout of anchor in shear [Ton} 14.16 0.33 DL 0.02 Sec.D.4.1.1
Breakout of group of anchors in shear [Ton) 14.16 2.00 DL 0.14 Sec.D.4.1.1
Pryout of anchor in shear [Ton) 31.33 033 DL 0.01 Eq. D-4,
Sec. D.4.1.1
Pryout of group of anchors in shear [Ton} 40.25 2.00 DL 0.06 Eq. D-5,
Sec.D.4.1.1
Interaction of tensile and shear forces [Ton) 1.20 Q.00 DL 000 Eq.D-3,
Eq. D-4,
Sec.
D.4.1.1,
Eq. D-5,
Sec,
D.5.4.1,
Eq. D-17,
Eq. D-20,
Sec.D.7
Ratio 0.36
Giobal critical strength ratio 0.35
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Major axis

Maximum compression and tension (DL)

Base plate
Concrete stress

[kg/em?2]

SO T OO T OO DD DR

Base plate
Anchors tension
M

-1.17
-1.17
-1.17
-1.17
-1.17
-1.17
-1.17
- 117
147
-147
147
-1.17
-1.17
-1.147
-1.47
-1.17

Maximum bearing pressure 0.00
Minimum bearing pressure 0.00
Maximum anchor tension 1.17
Minimurm anchor tension 1.17
Neutral axis angle

Bearing length

0.00
-1E32

[Kg/em?2]
fKa/cm2]
{Ton]
[Ton]

fcm]

Anchors tensions

Anchor Transverse Longitudinal

Shear Tension

fcm] [em] {Ton] [Ton]
1 ~7.70 -10.86 0.33 1.17
2 -7.70 0.00 0.33 117
3 -7.70 10.86 0.33 117
4 7.70 10.86 0.33 1.17
5 7.70 0.00 033 1.17
6 7.70 -10.86 0.33 1.17

110

ANEXO 9.2 DISENO DE RAMPAS METALICAS
Version 01 de 27-11-2020




Major axis
Results for tensile breakout (DL

Group Area Tension Anchors
[em2] [Ton]

1 9000.00 700 1,2,3,4,5,6

Results for shear breakout (D

é &
é @
J S

Group Area Shear Anchors
fcm2] [Ton]

1 600000 2.00 1,
2 6800000 133 2
3 6000.00 067 3

,3,4,5,6
4,5

rwN
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Disefio conexiones

Steel connections
Data

Connection name
Connection ID

: FP_BS_1/2PL_1B3/4
: 3M

Family: Beam splice (BS)
Type: Flange-plated

GENERAL INFORMATION
Connector

L L

ef.ef

I
eth efb

MEMBERS
Beam
Beam section
Beam material
sh: Beam setback

FLANGE PLATE

Connector
L: Top plate length
b: Top plate width
tp: Top plate thickness
Lb: Bottom plate length
bb: Bottom plate width
{pb: Bottom plate thickness
Plate material

Beams - plates connection
Consider interior plate
Connection type
Bolfs
nc: Boit columns
nr. Rows of Boits

g Gage - transverse center-to-center spacing

s Pitch - longitudinal center-to-center spacing
Lev: Longitudinal distance to top plate edge
Leh: Transverse distance to top plate edge

ef, Longitudinal distance to beam edge

Levb: Longitudinat distance to bottom piate edge
Lehb: Transverse distance to bottom piate edge
efb: Longitudinal distance to beam edge

Hole type on beam
Hole type on top plate
Hole type on bottom plate

112

e PR

IPE 330
A572 Gr50
1.27 cm

38.64 cm
16.3 cm
1.5cm
38.64 cm
16.3cm
1.5 ecm
A572 Gr50

Yes

Bolted

5/8" A325 N

2

6

8.3cm

gécm

4cm

4 cm

4 cm

4 cm

4cm

4cm

Standard (STD)
Standard (STD)
Standard (STD)

L e -
TR LehI
g b
[ ] L
e nc l
B jics .
nr s Sievy
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Steel connections
Results
Connection name : FP_BS_1/2PL_1B3/4
Connection ID : 3M

Family: Beam splice (BS)
Type: Flange-plated
Design code: AISC 360-16 LRFD

DEMANDS
Description Ru Pu Mu PufTop PufBot Load type
[Ton] [Ton} [Ton*m] {Ton) [Ton]
. DL 0.00 -146.00 18.00 -129.51 -16.49 Design
GEQMETRIC CONSIDERATIONS
Dimensions Unit Value  Min.value Max, value Sta.
References
Plate (beam side)
Vertical center-to-center spacing (pitch) [cm] 6.00 4.23 2760 ¥ Sec J3.3,
Sec. J3.5
Horizontal center-to-center spacing (gage) [cm) 8.30 4.23 2760 ¥ Sec.J3s3,
Sec. J3.5
. Top flange plate data
Vertical edge distance fcmy 400 222 - ¥ Tables
J3.4,
J3.5
Horizontal edge distance [em] 4.00 2.22 - ¥ Tables
J3.4,
J35
Bottom flange plate data
Vertical edge distance lem] 4.00 2.22 - ¥ Tables
J3.4,
J3.5
Horizontal edge distance [cm] 4.00 2.22 -~ ¥ Tables
. J3.4,
J3.5
Beam
Vertical edge distance [cm] 4.00 222 = < Tables
J3.4,
J3.5
Horizontal edge distance [em) 3.85 2.22 - ¥ Tables
J3.4,
J3.5
DESIGN CHECK
Verification Unit Capacity Demand Ctri EQ Ratio
References
Top plate (beam side
Compression [Ton] 134.07 125.17 DL 0.93 Sec. J44
Tension yielding [Ton) 134.07 0.00 DL 0.00 Eq.J4-1
Bolts shear [Ton] 135.35 127.55 DL 0.94 Tables (7-
1..14}
Bolt bearing (Top plate) [Ton] 468.92 127.55 DL 0.27 Eq.J3-6
. Block shear [Ton] 332.00 0.00 DL 0.00 Eq. J45
Tension rupture [Ton] 106.08 0.00 DL 0.00 Eg.Ja-2
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Boitom plate (beam side)

Tension yielding [Ton] 134.07 0.00 DL Eq. J4-1
Compression [Ton] 134.07 20.83 DL Sec. J4.4
Bolts shear [Ton} 135.35 18.45 DL Tables (7-
1.14)
Tension rupture [Ton} 106.06 0.00 DL Eq. J4-2
Block shear [Ton] 332.08 000 DL Eq. J4-5
Bolt bearing (Bottom plate) [Ton] 468.92 18.45 DL Eq. J3-6
Beam
Top flange bending [Ton*m] 22.34 18.00 DL Eq. F13-1
Top flange bolt bearing under shear load [Ton] 179.75 129.51 DL Eq. J3-6
Top flange block shear [Tonj] 134.10 129.51 DL Eq. J4-5
Bottom flange bending [Ton*m] 22.34 18.00 DL Eq. F13-1
Bottom flange bolt bearing under shear load [Ton} 179.75 129.51 DL Eq. J3-6
Bottom flange block shear [Ton} 134.10 129.51 DL Eq. J4-5
Global critical strength ratio 0.97
Steel connections *
Data
Connection name : FP_BS_1/2PL_1B3/4
Connection 1D : 4M
Family: Beam splice (BS)
Type: Flange-plated
GENERAL INFORMATION
Connector
= L
ef ef
ta =i L
I'l e Leh [
9 b
9. -, WA’ S 1
(gt nc |

he—illb=—1

efb efb

MEMBERS
Beam
Beam section
Beam material
sb: Beam setback

FLANGE PLATE

Conpector
L: Top plate length
b: Top plate width
tp: Top plate thickness
Lb: Bottom plate length
bb: Bottom plate width
tpb: Bettom plate thickness
Plate material

Beams - plates connection
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IPE 300
A572 Gr50
1cm

32.95cm
15.62 cm
1.27 cm
32.95 cm
15.62 cm
1.27 cm
A572 Gr50
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Consider interior plate

Connection type

Bolls

nc: Bolt columns

nr: Rows of Bolts

g: Gage - transverse center-lo-center spacing

s: Pitch - longitudinal center-to-center spacing
Lev: Longitudinal distance to iop plate edge
Leh: Transverse distance io top plate edge

ef: Longitudinal distance to beam edge

Levb: Longitudinal distance to bottom plate edge
Lehb: Transverse distance to bottom plate edge
efb: Longitudinal distance to beam edge

Hole type on beam

Hole type on top plate

Hole type on bottom plate

422

Yes

Bolted

5/8" A325 N

2

8

7.62 cm

6 cm

4.45 cm

4 cm

4 cm

4.45 cm

4 cm

4 cm

Standard (STD)
Standard (STD)
Standard (STD)

Steel connections

Results

Connection name

Connection ID : 4M

: FP_BS_1/2PL_1B3/4

Family: Beam splice (BS)
Type: Flange-plated
Design code: AISC 360-16 LRFD

DEMANDS
Description Ru Pu Mu Puffop PufBot Load type
[Ton] [Ton]  [Ton*mj [Ton] {Ton}
DL 0.00 -89.00 16.00 -96.35 7.35 Design
GEOMETRIC CONSIDERATIONS
. Dimensions Unit Value Min. value  Max. value Sta.
References
Plaie {(beam side)
Vertical center-to-center spacing (pitch) [em]} 6.00 4,23 25.68 Sec. J3.3,
Sec. J3.5
Horizontal center-to-center spacing (gage) [em] 7.62 4.23 2568 Y  Sec.J33,
Sec. J3.5
Top flange plate data
Vertical edge distance fem) 4.44 2.22 — v Tables
J3.4,
J3.5
Horizontal edge distance [em] 4.00 2.22 - ¥V Tables
J3.4,
J3.5
Bottom flange plate data
Vertical edge distance [cm} 4.44 2.22 - o4 Tables
J3.4,
J3.5
Horizontal edge distance [em] 4.00 2.22 - v Tables
J3.4,
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J3.5

Beam
Vertical edge distance [em] 4.00 222 -- Tables
J3.4,
J3.5
Horizontal edge distance [em) 3.69 2.22 - Tables
J3.4,
J3.5
DESIGN CHECK
Verification Unit Capacity Demand Ctrl EQ Ratio
References
Top plate (beam side)
Compression {Ton] 110.62 9247 DL Sec. J4.4
Tension yielding [Ton) 110.62 0.00 DL Eq. J4-1
Bolts shear {Ton] 112.79 9450 DL Tables (7-
1..14)
Bolt bearing (Top plate) {Ton] 331.69 94.50 DL Eq. J3-6
Block shear [Tonj 24121 0.00 DL Eq. J4-5
Tension rupture [Ton} 86.67 0.00 DL Eq. J4-2
Bottom plate (beam side)
Tension yiefding [Ton] 110.62 347 DL Eg. J4-1
Compression [Ton} 110.62 0.00 DL Sec. J4.4
Bolts shear [Ton} 112.79 5.50 DL Tables (7-
1..14)
Tension rupture {Ton] 86.67 347 DL Eq. J4-2
Block shear [Ton] 241.21 3.47 DL Eq. J4-5
Boit bearing (Bottom plate) [Tonj 331.69 5,50 DL Eq. J3-6
Beam
Top flange bending [Ton*m] 17.09 15.00 DL Eq. F13-1
Top flange bolt bearing under shear load [Tonj 139.30 96.35 DL Eq. J3-6
Top flange block shear [Ton} 105.58 96.35 DL Eq. J4-5
Bottom flange bending [Ton*m] 17.09 15.00 DL Eq. F13-1
Bottom flange bolt bearing under shear load [Ton} 139.30 96.35 DL Eq. J3-6
Bottom flange block shear [Tonj} 105.58 96.35 DL Eq. J4-5
Global critical strength ratio
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2o

Steel connections
Data
Connection name : MEP BS Flush
Connection ID Ot

Family: Beam splice (BS)
Type: Moment end plate

GENERAL INFORMATION

Connector
- TR - P—

LeV - -
pfo "

L
pfi]
Pw{ a5
# il
T
MEMBERS
Configuration
Is apex : No
Include beam stiffener : No
Right beam
Beams
Beam type 3 Prismatic member
Beam section : IPE 360
Beam material . A572 Gr50
. Left beam
Beams
Beam type : Prismatic member
Beam section 2 IPE 360
Beam material : AS572 Gr50
END PLATE
Connector
Plate extension : Extended both ways
Width : 18 cm
tp: Plate thickness : 1.9cm
Plate material - A572 Gr50
Fy : 3.52 T/em2
Fu : 4.57 Ticm2
Hole type on plate ; Standard (STD)
Beam side
Top flange weld type : Full penetration
D1: Weld size to top beam flange (1/186in) : 7
Bottom flange weld type ; Full penetration
D3: Weld size to bottom beam flange (1/16in) : 6
Welding electrode to beam web v E70XX
D2. Weld size to beam web (1/16in) : 5
. End plate
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Boits 7/8" A325 N
g: Gage - transverse center-to-center spacing 8 cm
Lev: Vertical edge distance 3cm
Leh: Horizontal edge distance 5cm
Bolt group (top extension)
pfo t: Distance from bolt rows to flange 4cm
Bolt group (iop flange)
Bolts rows number 1
pfi t: Distance from bolt rows to flange 4cm
Bolt group (bottom flange)
Bolts rows number 2
pfi b: Distance from bolt rows to flange 4cm
pfi b: Vertical spacing between inner bolt rows 7cm
Bolt group (bottom extension)
s b: Distance from bolt rows to flange 4cm
Steel connections

Results

Connection name
Connection ID 445

: MEP BS Flush

Family: Beam splice (BS)
Type: Moment end plate
Design code: AISC 360-16 LRFD

DEMANDS
Description Ru Pu Mu Puffop PufBot Load type
[Ton} [Ton} [Ton*m} [Ton} [Ton]
DL 16.00 -28.00 25.00 0.00 0.00 Design
GEOMETRIC CONSIDERATIONS
Dimensions Unit Value Min. value  Max. value  Sta.
References
Right side beam
Extended end plate
Vertical edge distance [em] 3.00 2.86 15.24 Sec. J3.5
Horizontal edge distance [em] 5.00 2.86 15.24 Sec. J3.5
Vertical bolt spacing (externat flange) [em}] 9.27 5.93 - Sec. J3.3
Vertical bolt spacing (internal flange) [em} 7.00 5.93 - Sec. J3.3
Horizontal center-to-center spacing {(gage) [em] 8.00 5.93 17.00 Sec. J3.3,
DG4 Sec.
24,
DG4 Sec.
2.1,
2.4,
DG16
Sec. 2.5
Outer bolt distance (external flange) {cm] 4.00 3.49 -- DG4 Sec.
2.1
Inner bolt distance (extemal flange) fcm} 4.00 3.49 - DG4 Sec.
2.1
Outer bolt distance (internal flange) [cm} 4.00 3.49 - DG4 Sec.
2.1
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A2
®

Inner boit distance (internat flange) {cm} 4.00 3.49 - v DG4 Sec.
21

Bolt diameter [em) 222 - 3.81 v DG4 Sec.
11 Bean

Web [1/16in] 5 3 - v table J2.4

Left side beam
Extended end plate

Vertical edge distance [cm] 3.00 2.86 15.24 v Sec. J3.5
Horizontal edge distance [em] 5.00 2.86 15.24 v Sec. J3.5
Vertical bolt spacing (extemal flange) [em] 9.27 5.93 -- V Sec. J3.3
Vertical boit spacing (internat flange) {cm] 7.00 5.893 - v Sec. J3.3
Horizontal center-to-center spacing (gage) [cm] 8.00 5.93 17.00 v Sec. J3.3,
DG4 Sec.
24,
DG4 Sec.
2.1,
24,
DG16
Sec. 2.5
Outer bolt distance (external flange) [em) 4.00 3.49 - v DG4 Sec.
2.1
Inner bolt distance (external flange) [em) 4.00 3.49 W DG4 Sec.
21
Outer bolt distance (internal flange) [em) 4.00 3.49 = v DG4 Sec.
2.1
Inner bolt distance (internat flange) [em] 4.00 349 - v DG4 Sec.
21
Bolt diameter [em] 222 - 3.81 v DG4 Sec.
1.1
Beam
Web {1/16in] 5 3 e table J2.4
DESIGN CHECK
. Vaerification Unit Capacity Demand CtlEQ  Ratio
References
Right side beam
oment end plate (external flange
Flexural yielding [Ton*m] 31.70 0.00 DL 0.00 DG16 Sec
25
No prying bolt moment strength [Ton*m] 25.56 0.00 DL 0.00 DG16 Sec
25
Bolt rupture with prying moment strength {Ton*m} 20.42 0.00 DL 0.00 DG16 Sec
25
Bolts shear {Tonj 44 .16 16.00 DL 0.36 Tables (7-
1..14)
Bolt bearing under shear load [Ton) 97.75 0.00 DL 0.00 Eq.J3-8
Shear yielding [Ton] 64.92 4299 DL 0.66 DG4 Eq.
3.12
Shear rupture [Tonj 50.48 4299 DL 0.85 DG4 Eq
3.14,
AISC 358-
05 Eq. 6.9-12,
DG4 Eq.
Moment end plate {internal flange
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Flexural yieiding
25
No prying bolt moment strength
25
Bolt rupture with prying moment strength
25
Bolts shear
1..14)
Bolt bearing under shear load
Shear yielding
312
Shear rupture
3.14,

05 Eq. 6.9-12,

3.13
Beam
Web weld shear strength
Web weld strength to reach yield stress

Shear yielding
Left side beam

Moment end plate (external flange)
Flexural yielding
25

No prying bolt moment strength
25
Bolt rupture with prying moment strength
2.5
Bolts shear
1..14)
Bolt bearing under shear load
Shear yielding
3.12
Shear rupture
3.14,

05 Eq. 6.9-12,
3.13

Moment end plate (internal flange)
Flexural yielding

25
No prying bolt moment strength
2.5
Bolt rupture with prying moment strength
25
Bolts shear
1..14)
Bolt bearing under shear load
Shear yielding
3.12
Shear rupture
3.14,

05 Eqg. 6.9-12.

313
Beam
Web weld shear strength
Web weld strength to reach yield stress

Shear yielding

{Ton*m]
{Ton*mj
[Ton*m]
{Ton]

{Ton]
[Ton]

[Ton]

[Ton}
[Ton/m}

[Ton}

[Ton*m]}
[Ton*mj
[Ton*m]
[Ton}

[Ton}
[Ton}

[Ton]

[Ton*m}
[Ton*m]
{Ton*m]
[Ton]

[Ton]
[Ton]

{Ton]

{Ton]
[Ton/m]

Global critical strength ratio

120

0.89

[Ton]

35.55
34.06
22.72
66.24

167.22
64.92

50.48

3712
372.90

60.74

31.70
25.56
20.42
44.16

97.75
64.92

50.48

35.55
34.06
22.72
66.24

167.22
64.92

50.48

37.12
372.90

60.74

20.14
20.14
20.14

0.00

16.00
28.99

28.99

16.00
253.10

16.00

0.00
0.00
0.00
16.00

0.00
42.99

42,99

20.14
20.14
20.14

0.00

16.00
28.99

28.99

16.00
253.10

16.00

DL
DL
DL
DL

DL
DL

DL
DL

DL

DL
DL
DL
DL

DL
DL

DL

DL
DL
DL
DL

DL
DL

DL

DL
DL

DL

DG16 Sec
DG16 Sec
DG16 Sec
Tables (7-

Eq. J3-6
DG4 Eqg.

DG4 E¢
AISC 358-
DG4 Eq.
Eq. J2-4
Eq. J2-4,
Eq. J4-1
Eq. J4-3
DG16 Sec
DG16 Sec
DG16 Sec
Tables (7-

Eq. J3-6
DG4 Eq.

DG4 Eq
AISC 358-
DG4 Eq.

DG16 Sec
DG16 Sec
DG16 Sec
Tables (7-

Eq. J3-6
DG4 Eg.

DG4 Eq
AISC 358-
DG4 Eq.
Eq. J2-4
Eq. J2-4,

Eq. J4-1
Eq. J4-3
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Anexo 9.6 Rampa Acceso Sétano
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2. Parametros de Diseiio:

432

Los parametros de disefio presentes en el estudio de suelo fueron los siguientes:

PARAMETROS DE DISENO SUELO Capa B1/B2: Limo arcilloso consistencia media
Parametro Simbolo Valor Unid
Cohesion efectiva I 0,30 Kglem?
Cohesion no drenada Cu 0,50 Kg/lem?2
Peso unitario himedo 1,8 Tm3
Angulo de friccion interna b 28 g
Coefciente empuje aclivo Ka 0,36 Adim
Coefciente empuje pasivo Kp 2,77 Adim
Coelciente de reposo Ko 0,63 Adim
Angulo friccion suelo-concrelo N 20 ;
Madulo de elasicidad Es 60,0 Kgiem?
Module de Poisson v 0,30 Adim

Cargas Muerta: 4 OkN/m?

Carga Viva: 5.0kN/m?

Figura 2 Asignacion de Cargas de Tierra
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Figura 2 Modelo Estructural rampa tipo 2
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5. Deflexiones en los muros:

Debido a los empujes de tierra, las deflexiones maximas fueron las siguientes:

Deformed Shape (Tietra) ] -

Pt Obj: 3095
Pt Elm: 3095
Ul = 24912
Uz= 0145

¢ U3= 1856
R1 = -5 188E-06
R2= 00103
R3 = 8E-05

Joint CutputCase  Caselype ut u2 U3
Text Text mm mm mm

Tierra LinStatic 2491228 0014506 0485557

Figura 3 Deflexidn en muros

Altura: L=2.5m
U4=0.0025m
Esto es aproximadamente L/1000, CUMPLE
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Figura 5 Modelo BIM estructural rampas

2. ESPECIFICACION DE LOS MATERIALES

Moédulo de Elasticidad del Concreto

La NSR-10 permite el uso de dos correlaciones para el calculo del modulo de elasticidad, para la
aplicacién de estas es necesario conocer la resistencia y masa unitaria del concreto. Dichas
correlaciones se presentan en las ecuaciones (1) y (2). .

E.=4700{f,. (1) E. = W.2%0,043 /' )

Dénde:
f'- = Resistencia del concreto en (MPa)
W, = Masa unitario (kg /m?®)

Una vez obtenido el médulo de elasticidad por medio de las ecuaciones (1) y (2), se procede a

determinar los valores promedios teniendo en cuenta la situacion mas critica, la cual se presenta
con la ecuaciéon (1).

10
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7. Diseno de los Muros:

7.1 Sentido Horizontal:

Espesor: 30 cm

Recubrimiento; 7.5 cm

As minimo=0.0020*30*100= 45 cm?*/m

As. Requerido= 0.085*100= 85 cm*/m

Usar: #4@15cm dos capas=1.29/0.15= 8.6 cm*m

| 73 Reinforcement Intensity ASt1 Diagram - Abs Max  (Envolvente - Max) e ) v X

USAR: Refuerzo #4 cada 15¢m,
recubrimiento de 7.5cm

252

134

216.

198

180.

162.

144,

126.

108 3
90.
72
54
36.

18

Figura 5 Refuerzo Astl horizontal 0.085cm2/cm
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EVALUACION DE CARGAS VIVAS Y MUERTAS

Segun la informaciéon arquitectonica, la estructura cuenta con diferentes niveles y espacios
educativos. De acuerdo con el documento Lineamiento Basicos de Construccién de
Edificaciones de Construcciones Escolares 2017, en el Capitulo 6. Especificaciones
Basicas de Construccion, definido por la Secretaria de Educacién Distrital de la Ciudad de
Bogota D.C, en el. Se tuvieron en cuenta los siguientes cuadros de especificaciones:

|

g TS

s ] 8] < o
DEPENDENCIA § 2 : g

- g § &

g (o] LB ‘iﬁ'
EDUCACION PREESC : _
ALULA PRIMERA INFANCIA T - e TS ]
LUDOTECA AS Bl - Cl D5
BANOS Ad 1 B2 2434 1O D2

X AZ/AN 2 |
RECREACION EXTERIOR AT2/ATS Bl | Dt i
12
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7.3 Losade Fondo

Sentido Corto

Espesor 30 cm
Recubrimiento 7.5 cm
As.minimo=0.0020*30*100= 45 cm?*/m
As. requerido 1.8 cm*/m
Usar: #4@15cm dos capas 8.6 cm?*/m
Viga de borde de 30x30cm con 44
Estribos #3 cada 75 cm
_j = Reinf_orcement Intensity ASt] Diagram - Abs Max- {Envolvente - Ma:) ] FeLigT :

Dos vigas embebidas de 30x30 con 4#4 y E#3@7.5cm

126.

108
L ]
80.5
72
54
36
18.
Figura 7 Refuerzo Astl losa 0.018cm2/cm
I,-’"' —— Refuerzo #4 cada 15cm, arriba y abajo,
e=30cm | | | recubrimiento de 7.5cm
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DEPENDENCIA

| DBSERVACIONES

| CIELOSRASOS
G/ESCOBAS

'CENTRO INTEGRADG DE § =t i 3 ‘
¥ d TF j o - 1 1
RECURSOS . .~ = RESE O OIS N iyt abanl L ol
| BIBLGTECA __________________}mr L +g _ v? K=l D EZ
A LA DE INFORMATICA ' Az gt Ll tm 1 T
_________________________ T TR ). S WO . | e 0. SN S
:socmu.uczou Y BIENESTAR T e B e MR T
AL MOLTIPLE | 2s RE ler  ps
ATENCION DE PUBRLICO . |
F:3
COMESTIBLES | A4 Bl _: = ot .
2SI EIEIC - i | |
L T dAS B2 234 1A D8 L
EMISORA L As Bl T o T L R,
e e E R '"""}__"___r___' W
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14

ANEXO 9.2 DISENO DE RAMPAS METALICAS

Versién 01 de 27-11-2020




43t

7.4 Revision Cortante:

V, = 0.17A,/1/b .d (C.11-3)
dVe= 674.67 kN/m?
s23.max= 260 kN/m?

$Vc >s23.max Cumple

. J 8 Stress S13 Diagram - Visible Face (Envolvente - Max} .] - X

385.

350.
315.
280.
; 245.
" 210.

175.

140.
105.
70.

35.

85,

70.

Figura 9 Esfuerzo S13 en muros 260kPa
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A3 Pisos en arcilla cocida y vitrificada o gres
Taklon Cuarto x 26
Tabletas vy tablones de gres de diferentes medidas

A4 Baldosin de granito vibroprensade de 030 x 030 o 033 x 0.33 ms.
Grano No 1. Colores claros

AS Baldosa de caucho para trafico pesada.

AB Baldosin de porcelana o cerdmica de 0.20 x 020 o de 0.30 x 0.30 ms.
Fabricacion mediante procesc de monacoccién, alta resistencia, bajo nivel de
absorcion. Trafico 4.

A7 Pavimento en concreto reforzado .
A8 Gradas en ladrillo tolete moldurado

Gradas en gravilla lavada

Gradas en gravilla lavada v tableta de gres

Gradas en granito pulido con pirldn de cobre y cintas antideslizantes

Enchapes ep tablones de gres con perfil para gradas.
A9 Gradas en ladrillo tolete
Gradas en concreto lavado

A0 Concreto escobillado

Concreto favado .
ATl

Piso en deck sintético en PVC
Al2 Recubrimiento sintético de alta resistencia (caucho)

Al3 Ei césped

16
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8. Diseiio de vigas aéreas

LLosa aérea:

L/16=3800mm/16=250mm; Usar H=35cm

V 30135 1
v 10x35 V 10x35 88 96
V 1035 2 V 10x35 87 85
= o
=
V 10235 V 10x35 86 94
V 30x35 V 30x35 85 93
2 g
= 3 @D o
™ ™
& V 10x35 V 10x35 = 84 92
V 10x35 V 10135 83 a1
0w
5
V 10x35 = V 10x35 82 90
Vv 10x35 V 10235 81 89
[
v 34;;-35 : 4 e
Secciones Labels
Figura 11 Losa de entrepiso
17
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Cargas Muertas

Se utilizard una losa de metaldeck de 2" calibre 18 con altura de 11 cm de losa completa con
concreto y 2 cm de espesor de acabado de piso en concreto

Componente

Carga
(kN/m?)
m" de drea en planta

Carga
(kgfim?)
m’ de drea en planta

Pisos y acabados

Acabado de piso en concreto

0.0200 {(por mm de espesor)

20 {por cm de espesor}

En la platafroma se pondran = 40 kg/m?

Las barandas laterales se disefian para que soporten el peso de teja sencilla de aluminio o zinc

con peso con accesorios de 20 kg/m?

Cargas vivas

Se usan las cargas que se describen en la tabla B.4.2.1-1

Educativos

Salones de clase 2.0 200
Corredores y escaleras 5.0 500
Bibliotecas
Salones de lectura 2.0 200
Estanterias 7.0 700

B.4.2.2 — EMPUJE EN PASAMANOS Y ANTEPECHOS — Las barandas, pasamanos de escaleras y balcones, vy
barras auxifiares tanto exteriores como interiores, y los antepechos deben disefarse para que resistan una fuerza
horizontal de 1.00 kN/m (100 kgf/m) aplicada en la parte superior de la baranda, pasamanos o aniepecho y deben ser
capates de transferir esta carga a través de los soporles a la estructura. Para viviendas unifamiliares, la carga minima
es de 0.4 kN/m. (40 kgf/m). En esladios y coliseos esa carga minima horizonlal de barandas y anlepechos no seré
menor de 2.5 kKN/m (250 kgffm). En eslos y otros escenarios publicos las barandas deberan ser sometidas a pruebas
de carga, las cuales deben ser dirigidas y documentadas por ef Supervisor Técnico anles de ser puestas en servicio,

18
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DesignSect
Text

V 30x35
V 30x35
V 30x35
V 30x35
V 30x35
Vv 30x35
V 30x35
V 30x35
V 30x35
V 30x35
V 30x35
V 30x35
V 30x35
V 30x35
V 30x35
V 30x35
V 30x35
V 30x35
V 30x35
V 30x35
V 30x35
V 30x35
V 30x35
V 30x35
vV 30x35
V 30x35
V 30x35
V 30x35
V 30x35
V 30x35
V 30x35
V 30x35
vV 30x35
V 30x35
V 30x35
V 30x35
V 30x35
vV 30x35
Vv 30x35
V 30x35
V 30x35
V 30x35
V 30x35
V 30x35
vV 30x35
V 30x35
V 30x35
V 30x35
V 30x35
V 30x35
V 30x35
V 30x35
V 30x35
V 30x35
V 30x35
V 30x35
V 30x35

DesignType
Text

Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam

Location

mm
0
493
493
767
767
986
986
1479
1479
1533
1533
1971
1971
2300
2300
2464
2464
2957
2957
3067
3067
3450
3450
3833
3833
3943
3943
4436
4436
4600
4600
4929
4929
5367
5367
5421
5421
5914
5914
6133
6133
6407
6407
6900

493
493

767
986
986
1479
1479
1533
1533
1971
1971

FTopCombo

Text
B.2.4-7.8
B.2.4-2
B.2.4-2
B.2.4-2
B.2.4-2
B.2.4-2
B.2.4-2
B.2.4-2 (Sp)
B.2.4-2 (Sp)
B.2.4-2 (Sp)
B.2.4-2 (Sp}
B.2.4-2
B.2.4-2
B.2.4-2(Sp)
B.2.4-2 (Sp)
B.2.4-2
B.2.4-2
B.2.4-2
B.2.4-2
B.2.4-2
B.2.4-2
B.2.4-2
B.2.4-2
B.2.4-2 (Sp)
B.2.4-2 (Sp)
B.2.4-2
B.2.4-2 (Sp)
B.2.4-2
B.2.4-2
B.2.4-2
B.2.4-2
B.2.4-2
B.2.4-2
B.2.4-2 (Sp)
B.2.4-2 {Sp)
B.2.4-2
B.2.4-2 (Sp)
B.2.4-2
B.2.4-2
B.2.4-2 (Sp)
B.2.4-2{Sp)
B.2.4-2
B.2.4-2
B.2.4-7.8
B.2.4-7.8
B.2.4-2
B.2.4-2
B.2.4-2 {Sp)
B.2.4-2(5p)
B.2.4-2
B.2.4-2
B.2.4-2 {Sp)
B.2.4-2
B.2.4-2(Sp)
B.2.4-2 (Sp)
B.2.4-2
B.2.4-2

FTopArea
mm2
0.00
13.82
12.19
368
3.89
6.68
4.64
2,92
292
292
2.92
3.92
4.39
2.92
2.92
4.14
3.56
6.44
13.70
11.84
11.85

24.60
29.57
2.92
2,92
7.28
292
20.67
14.80
6.81
6.81
7.12
4.59
292
292
3.62
2.92
3.40
4.49
2,92
2.92
5.78
6.21
0.00
0.00
6.21
5.78
292
292
4.49
3.40
2.92
3.62
2.92
2.92
4.59
7.12

Tabla 1 Resumen de disefio de vigas aéreas

FBotArea

mm2
9.89
2.92
2.92
2.92
2.92
2.92
2.92
2.92
2.92
2.92
292
292
2.92
2.92
2.92
2.92
2.92
292
292
2,92
2.92
2.92
2.92
108.08
109.50
2.92
4,39
2,92
292
292
2,92
292
2.92
292
2.92
2.92
2.92
2.92
2.92
3.04
2.92
2,92
292
11.70
11.70
292
292
292
3.04
2.92
2.92
2.92
2.92
2.92
292
292
292

VRebar
mm2/mm
0.00
0.00
0.00
0.00
0.25
0.25
0.00
0.00
0.25
0.25
0.00
0.00
0.00
0.00
0.25
0.25
0.00
0.00
0.25
0.25
0.00
0.00
0.25
0.25
0.32
0.32
0.00
0.00
0.25
0.25
0.00
0.00
0.00
0.00
0.25
0.25
0.00
0.00
0.25
0.25
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.25
0.25
0.00
0.00
0.25
0.25
0.00
0.00
0.00

TingArea
mm2
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

405.05
405.05
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
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TTrnRebar
mm2/mm
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.43
0.43
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0,00
0.00
0.00
0.00
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Figura 8 aplicacién carga muerta barandas rampa tipo 1

Figura 9 aplicacion carga viva rampa tipo 2 y 3
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TABLE: Concreté Design'2
DesignSect
Text

Frame
Text
86
87
87
87
87
87
88
88
88
88
88
89
89
89
89
89
90
90
90
90
90
91
91
91
91
91
92
92
92
92
92
93
93
93
93
93
94
94
94
94
94
g5
95
95
95
95
96
96
96
96
96
97
97
97
97
97
97
97
97
97

2.1

V 10x35
V 10x35
V 10x35
V 10x35
V 10x35
V 10x35
V 10x35
V 10x35
V 10x35
V 10x35
V 10x35
V 10x35
V 10x35
V 10x35
V 10x35
V 10x35
V 10x35
V 10x35
V 10x35
Vv 10x35
V 10x35
V 10x35
V 10x35
V 10x35
V 10x35
V 10x35
V 10x35
V 10x35
V 10x35
V 10x35
V 10x35
V 30x35
V 30x35
V 30x35
V 30x35
V 30x35
V 10x35
V 10x35
V 10x35
V 10x35
V 10x35
V 10x35
V 10x35
V 10x35
V 10x35
V 10x35
V 10x35
V 10x35
V 10x35
V 10x35
V 10x35
V 10x35
V 10x35
V 10x35
V 10x35
V 10x35
V 10x35
V 10x35
V 10x35
V 10x35

Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Bedm
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam
Beam

Location

mm
1900
[
475
950
1425
1900
o
475
950
1425
1900
[
475
950
1425
1900
[
475
950
1425
1900
[V
475
950
1425
1900
0
475
950
1425
1900
[
475
950
1425
1900
0
475
950
1425
1900
o
475
950
1425
1900
[
475
950
1425
1900
[
383
767
767
1150
1533
1533
1917
2300

“ Beam Summary Data - AGI 31814
DesignType
Text

FTopCombo

Text
B.2.4-2
B.2.4-7.8
B.2.4-7.8
B.2.4-7.8
B.2.4-7.8
B.2.4-2
B.2.4-7.8
B.2.4-7.8
B.2.4-7.8
B.2.4-7.8
B.2.4-2
B.2.4-2
B.2.4-7.8
B.2.4-7.8
B.2.4-7.8
B.2.4-7.8
B.2.4-2
B.2.4-7.8
B8.2.4-7.8
B.2.4-7.8
B.2.4-7.8
B.2.4-2
B.2.4-7.8
B.2.4-7.8
B.2.4-7.8
B.2.4-7.8
B.2.4-2
B.2.4-7.8
B.2.4-7.8
B.2.4-7.8
B.2.4-7.8
B.2.4-2
B.2.4-7.8
B.2.4-7.8
B.2.4-7.8
B.2.4-7.8
B.2.4-2
B.2.4-7.8
B.2.4-7.8
B.2.4-7.8
B.2.4-7.8
B.2.4-2
B.2.4-7.8
B.2.4-7.8
B.2.4-7.8
B.2.4-7.8
B.2.4-2
B.2.4-7.8
B.2.4-7.8
B.2.4-7.8
B.2.4-7.8
B.2.4-1
B.2.4-2 (5p)
B.2.4-2(Sp)
B.2.4-2 (Sp)
B.2.4-2 (Sp)
B.2.4-2
B.2.4-2
B.2.4-2
B.2.4-2

FTopArea

mm2
75.60
40.52
4292
47.95
55.65
69.38
46.30
45.40
47,14
51.53
61.35
64.93
52.99
45.39
40.45
38.16
73.91
58.94
48.90
41.54
36.83
73.34
58.76
49.47
42.85
38.89
76.72
60.57
50.32
42.76
37.85
193.47
163.46
143.28
131.07
126.78
75.60
59.51
49.48
42.13
37.43
69.38
55.65
47.95
42.92
40.52
61.35
51.53
47.14
45.40
46.30
1.63
117
1.17
1.17
117
4.32
3.88
3.19
4.74

FBotArea

mm?2
37.47
27,43
22.05
17.14
17.14
34.41
24.55
20.44
15.18
15.18
30.46
32.22
16.05
16.05
24,18
28.66
36.64
18.24
18.24
24.44
29.97
36.36
18.10
18.10
24.16
29.55
38.02
18.93
18.93
23.78
29.11
96.01
47.83
47.83
65.94
75.30
37.47
18.65
18.65
22.79
27.92
34.41
17.14
17.14
22.05
2743
30.46
15.18
15.18
20.44
24.55
2.49
2.68
1.18
1.58
1.17
1.17
117
1.17
1.17

VRebar
mm2/mm
0.00
.00
0.00
3.00
0.00
g.00
0.00
0.00
0.00
0.00
0.00
0.00
.00
0.00
0.00
0.00
0.00
0.00
0.00
.00
.00
0.00
0.00
0.00
0.00
.00
0.00
0.00
0.00
0.00
0.00
0.00
.00
.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
.00
0.00

TLngArea

mm2
0.00
0.00
0.00
0.00
0.00
0.00
0.00
.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

A%

TTrnRebar

mm2/mm

0.00
0.00
0.00
0.00
.00
0.00
0.00
0.00
0.00
0.00
.00
0.00
0.00
0.00
0.00
0.00
0.00
.00
0.00
0.00
0.00
.00
0.00
.00
.00
0.00
.00
0.00
0.00
.00
0.00
.00
0.00
0.00
.00
0.00
0.00
0.00
.00
0.00
0.00
.00
.00
0.00
0.00
0.00
0.0(

0.00
.00
0.00
0.00
0.00
0.00
.00
.00
0.00
0.00
0.00
.00
0.00
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Figura 12 aplicacién carga viva rampa tipo 4

4. ANALISIS SiSMICO

4.1 ZONA DE AMENAZA SISMICA DE ACUERDO CON LA MICROZONA
SISMICA

Segun el decreto 523 del 16 diciembre de 2010, por el cual se adopta la microzonificacion sismica
de Bogota D.C y se definen sus respectivas curvas y parametros de disefio estructural sismo
resistente. A partir de |a informacion presente en el Estudio de Microzonificacion, se construyeron
los espectros elasticos de aceleracién, y Curva elastica de Umbral de dario.

De acuerdo con la ubicaciéon del proyecto, esté se encuentra en la Micro-Zona: Aluvial 200

- Direccién del predio:  Calle 45sur N.° 72Q-20
- Barrio: Boita
- Localidad: 8 Kennedy.

El proyecto esta localizado a una distancia aproximada de 826m de la Microzona méas cercana
Aluvial-100. Por lo tanto, no se hace necesario hacer un promedio de coeficientes y curvas debido
a que esta distancia es mayor a 100m, tal como lo recomienda el decreto. Los mapas de
localizacion y de microzonificacién de la ciudad de Bogota D.C, se consultaron a través de los
mapas interactivos del sistema de Infraestructura de Datos Espaciales para el Distrito Capital
IDECA. A partir del portal Geoportal Gestiéon de Riesgos y Atencidén de Emergencias.

Esta informacion se puede consultar en los siguientes enlaces:

https.llldiqer maps arcqts com/appsiwebappviewer/index html?id= fa4b277533584c3a95a9208b4d542e19

A continuacion, se presenta la localizacién general en el mapa de microzonificacién sismica de
la ciudad de Bogota D.C.
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9. Revision de Columnas:

Seccion:

30x35cm, refuerzo: 4#6

x4

azl

6L

0zl

Figura 12 |abeis columnas

Column P-M-M Interaction Ratios (ACI 318-14) |

"e'o

09

vhre

0.7

Yo

0.5

Figura 13 Indice de sobresfuerzo columnas
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Respuesta Sismica.
Bogotd D.C. Ao 2010

Fecha elaboracion: 20°0.10/2

Colegio Boita A
A\

Coeficiente de amplificacidn Fyv_225- 250
Acelaracion honzontal Ao_31: 307
Coeliciente de amplificacidn Fa_31:120
Coeficlente de amplificacidn Fy_31: 290

Peridodo targo; 1.50

Entidad resoonssble: IDIGER .
fr

+ @ =

1

Leyends l

9 Magna St 1DECA La IDE de Bogota DC | Inytiuto Distntal de Gestson de Rissgos y Cambio CI..

Figura 15 Zona de respuesta sismica Aluvial-200

4.2 COEFICIENTE DE IMPORTANCIA

A.2.5.1 — GRUPOS DE USO — Todas las edificaciones deben clasificarse dentro de uno de los
siguientes Grupos de Uso:

A.2.5.1.4.- Grupo de Uso |

A.2.5.1.3.- Grupo de Uso |l

A.2.5.1.2.- Grupo de Uso llI

A.2.5.1.1.- Grupo de Uso IV ‘

La edificacion corresponde a una institucién educativa, por lo tanto, la edificacién pertenece al
Grupo de Uso lll- Edificaciones de atencién a la comunidad, tal como se describe a
continuacion:

A.2,51.2 — Grupo I — Edificaciones de atencion a la comunidad — Este grupo comprende aquellas
edificaciones, y sus accesos, que son indispensables después de un temblor para atender la emergencia y
preservar la salud y la seguridad de las personas, exceptuando las incluidas en el grupo IV Este grupo debe
incluir:

(a) Estaciones de bomberos, defensa civil, policia, cuarteles de las fuerzas armadas, y sedes de las
oficinas de prevencién y atencion de desastres,
(b) Garajes de vehiculos de emergencia,
(c) Estructuras y equipos de centros de atencion de emergencias,
{d) Guarderias, escueias, colegios, universidades y otros centros de ensefianza,
(e) Aquellas del grupo II para las que el propietario desee contar con seguridad adicional, y
{f} Aquellas otras que la administracion municipal, distrital, departamental o nacional designe como
tales. .
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