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1- PERFILES TUBULARES CUADRADOS 2- PERFILES TUBULARES RECTANGULARES - CINTAC
A/A/e P A 1 w i A/B/e P A Ix Wx ix ly Wy iy
mm | Kg/m| cm2 | cm? | cm3 | cm mm  |kg/m| cm? | cm* cm3 cm cmt | cm3 cm
40/40/3 | 3,30 | 421 | 9,28 | 464 | 1,48 50/30/3 | 3,30 | 421 | 12,78 5,11 1,74 5,66 3,77 1,16
50/50/3 | 4,25 | 541 [1941] 7,76 | 1,89 60/40/3 | 425 [ 541 | 2531 | 844 | 216 | 1338 | 669 | 1,57
50/50/4 | 545 | 6,95 | 23,60 | 9,44 | 1,84 60/40/4 | 545 | 695 | 30,83 | 10,28 | 2,11 | 1615 | 808 | 1,52
50/50/5 | 6,56 | 836 | 26,78 | 10,71 | 1,79 70/30/3 | 4,25 | 541 | 3050 | 871 | 237 | 7,84 | 523 | 1,20
50/50/6 | 7,56 | 9,63 |29,03|11,61| 1,74 70/30/4 | 545 | 695 | 37,07 | 1059 | 2,31 9,30 6,20 1,16
75/75/3 | 6,60 | 8,41 | 71,54 |19,08 | 2,92 80/40/3 | 519 | 6,61 | 52,16 | 13,04 | 2,81 | 17,49 | 874 1,63
75/75/4 | 8,59 | 10,95 | 89,98 | 24,00 | 2,87 80/40/4 | 6,71 | 855 | 64,59 | 16,15 | 2,75 | 21,33 | 10,67 | 1,58
75/75/5 | 10,48 | 13,36 |105,92| 28,25 | 2,82 100/50/3 | 6,60 | 8,41 | 106,34 | 21,27 | 3,56 | 3597 | 14,39 | 2,07
75/75/6 | 12,27 | 15,63 (119,48| 31,86 | 2,76 100/50/4 | 8,59 |10,59| 133,88 | 26,78 | 3,50 | 44,76 | 17,90 | 2,02
100/100/3| 8,96 | 11,41 |176,95| 35,39 | 3,94 100/50/5 (10,48 |13,36| 157,70 | 31,54 | 3,44 | 52,09 | 20,83 | 1,97
100/100/4| 11,73 | 14,95 |226,09| 45,22 | 3,89 150/50/3 | 8,96 |11,41| 298,35 | 39,78 | 511 | 52,54 | 21,02 | 2,15
100/100/5| 14,41 | 18,36 [270,57| 54,11 | 3,84 150/50/4 | 11,73 |14,95| 380,98 | 50,80 | 505 | 6592 | 26,37 | 2,10
100/100/6| 16,98 | 21,63 [310,55| 62,11 | 3,79 150/50/5 14,41 |18,36| 455,54 | 60,74 | 4,98 | 77,40 | 30,96 | 2,05
135/135/4| 16,13 | 20,55 |581,38| 86,13 | 5,32 200/70/4 | 16,13 (20,55 | 968,54 | 96,85 | 6,87 |185,17| 52,91 | 3,00
135/135/5| 19,90 | 25,36 |704,23(104,33| 5,27 200/70/5|19,90 25,36| 1.172,89 | 117,29 | 6,80 |221,55| 63,30 | 2,96
135/135/6| 23,58 | 30,03 [818,50|121,26| 5,22 200/70/6 | 23,58 | 30,03 | 1.362,69 | 136,27 | 6,74 |254,26| 72,65 | 291
3- PERFILES ANGULOS - CINTAC 4- PERFILES CANALES - CINTAC
A/B/e P A 1 w i X=y A/B/e P A Ix Wx ix ly Wy iy x
mm kg/m | cm? | cm* | cm3 cm cm mm kg/m | cm? cm? cm3 cm cm* cm? cm cm
20/20/3 | 1,06 | 1,35 | 0,79 | 0,45 | 0,76 | 0,77 80/40/3 | 3,54 | 4,50 | 43,88 | 1097 | 3,12 7,01 2,45 1,25 1,14
30/30/3 | 1,30 | 165 | 1,41 | 0,67 | 0,92 | 0,89 80/40/4 | 4,61 | 587 | 5541 | 13,85 | 3,07 | 892 | 3,17 | 1,23 | 1,19
30/30/4 | 1,68 | 2,14 | 1,76 | 0,86 | 0,91 | 094 80/40/5 | 563 | 7,18 | 6551 | 1638 | 3,02 | 1062 | 3,84 | 1,22 | 1,24
a0/a40/3 | 1,77 | 225 | 35 | 1,22 | 1,25 | 1,4 | [100/50/3| 4,48 | 570 | 8847 | 1769 | 394 | 1407 | 389 | 157 | 1,39
40/40/4 | 2,31 | 2,94 | 446 | 1,58 | 1,23 | 1,19 100/50/4 | 5,87 | 7,47 | 113,04 | 22,61 | 3,89 | 18,08 | 5,07 1,56 1,44
40/40/5 | 2,82 | 359 | 531 | 1,92 | 1,22 | 1,24 100/50/5 | 7,20 | 9,18 | 135,28 | 27,06 | 3,84 | 21,77 | 619 | 1,54 | 1,48
40/40/6 | 3,30 | 421 | 606 | 223 | 1,20 | 1,28 100/50/6 | 8,49 |10,82| 155,27 | 31,05 | 3,79 | 2514 | 7,25 | 1,52 | 1,53
50/50/3 | 2,24 | 2,85 | 7,03 | 1,95 | 1,57 | 1,39 150/50/3 | 5,66 | 7,20 | 230,29 | 30,70 | 565 | 1589 | 4,11 | 1,49 | 1,13
50/50/4 | 2,93 | 3,74 | 9,04 | 254 | 1,56 | 1,44 150/50/4 | 7,44 | 9,47 | 297,17 | 39,62 | 560 | 2049 | 5,36 1,47 1,17
50/50/5 | 3,60 | 4,59 |10,88| 3,10 | 1,54 | 1,48 150/50/5 | 9,17 |11,68| 359,29 | 47,91 | 555 | 24,76 | 6,55 1,46 1,22
50/50/6 | 4,25 | 541 | 12,57 | 3,62 | 1,52 | 1,53 150/50/6 | 10,85 |13,82| 416,76 | 55,57 | 549 | 28,70 | 7,68 | 1,44 | 1,26
80/80/3 | 3,65 | 4,65 |29,99 | 512 | 2,54 | 2,14 200/50/3 | 6,83 | 870 | 462,19 | 46,22 | 7,29 | 17,08 | 4,23 | 1,40 | 096
80/80/4 | 4,82 | 6,14 (39,10 | 6,72 | 2,52 | 2,18 200/50/4 | 9,01 [11,47| 599,77 | 59,98 | 7,23 | 22,06 | 5,52 1,39 1,00
80/80/5 | 596 | 7,59 47,79 | 828 | 251 | 2,23 200/50/5 (11,13 (14,18| 729,33 | 72,93 | 7,17 | 26,69 | 6,75 1,37 1,05
80/80/6 | 7,07 | 9,01 |56,05| 9,80 | 2,49 | 2,28 200/50/6 | 13,20|16,82| 851,04 | 8510 | 7,11 | 3099 | 793 | 1,36 | 1,09
100/100/3| 4,59 | 5,85 |59,35| 806 | 3,18 | 2,64 250/50/3 | 8,01 [10,20| 802,96 | 64,24 | 887 | 1792 | 431 | 1,33 | 084
100/100/4| 6,07 | 7,74 | 77,75 | 10,63 | 3,17 | 2,68 250/50/4 | 10,58 | 13,47 | 1.045,86 | 83,67 | 8,81 | 23,16 | 5,63 1,31 0,89
100/100/5| 7,53 | 9,59 | 95,47 | 13,13 | 3,16 | 2,73 250/50/5 | 13,09 | 16,68 | 1.276,69| 102,14 | 8,75 | 28,05 | 6,89 1,30 0,93
100/100/6| 896 | 11,41 | 112,5| 15,58 | 3,14 | 2,78 250/50/6 | 15,56 [19,82|1.495,62 | 119,65| 8,69 | 32,59 | 809 | 1,28 | 097

FACTOR DE LONGITUD EFECTIVA DE PANDEO K

TENSIONES DE DISENO EN COMPRESION SEGUN ESBELTEZ
(kg/cm?) - Acero A240ES

L L KL/i| 0 1 2 3 4 5 6 7 8 9
0 |1440(1437(1434|1432| 429 [1426(1423|1420|1417|1414
10 |1411|1408(1405|1401|1398|1394(1391|1387|1384|1380
///// 77 ke 7. 20 |1376(1372(1368|1364|1360|1356(1352|1348|1343|1339
0,65 0,80 1,00 1,20 2,10 30 (1335|1330|1326(1321(1316|1312|1307(1302(1297|1292
40 |1287(1282|1277|1272|1267(1262|1256|1251|1246(1240
5- PERFILES COSTANERAS - CINTAC 50 (1235(1229(1223|1218|1212|1206(1201|1195|1189|1183
A/B/C/e 4 A Ix | Wx | ix ly | Wy | iy X 60 (1177|1171|1165(1159(1152|1146|1140(1134|1127|1121
mm kg/m| cm2 | cm?*|cm3 | cm [cm?*|cm3| cm | cm 70 |1114(1108(1101|1095|1088|1081(1074|1068|1061|1054
80/40/15/3 | 4,01 | 5,11 | 49,0 |12,26| 3,10 |10,85| 4,27 | 1,46 | 1,46 80 |1047|1040|1033|1026|1019|1012|1004| 997 | 990 | 982
80/40/15/4 | 5,14 | 6,55 | 60,4 |15,11| 3,04 |12,88| 5,05 | 1,40 | 1,45 90 | 975 | 968 | 960 | 953 | 945 | 937 | 930 | 922 | 914 | 906
100/50/15/3| 4,95 | 6,31 | 97,8 [19,56| 3,94 |20,52| 6,25 | 1,80 | 1,72 100 | 898 | 891 | 883 | 875 | 866 | 858 | 850 | 842 | 834 | 825
100/50/15/4| 6,40 | 8,15 {122,5(24,50| 3,88 (24,86 7,55 | 1,75 | 1,71 110 | 817 | 809 | 800 | 792 | 783 | 775 | 766 | 757 | 748 | 740
125/50/15/3| 5,54 | 7,06 |165,5(26,48| 4,84 |22,16| 6,43 | 1,77 | 1,55 120 | 731 | 722 | 713 | 704 | 695 | 686 | 676 | 667 | 658 | 648
125/50/15/4| 7,18 | 9,15 |208,7|33,39| 4,78 |26,89| 7,78 | 1,71 | 1,54 130 | 639 | 630 | 620 | 611 | 602 | 593 | 584 | 576 | 567 | 559
150/50/15/3| 6,13 | 7,81 |255,3|34,03| 5,72 |23,49| 6,56 | 1,73 | 1,42 140 | 551 | 543 | 536 | 528 | 521 | 514 | 507 | 500 | 493 | 487
150/50/15/4| 7,97 |10,15(323,5|43,13| 5,65 |28,51| 7,95 | 1,68 | 1,41 150 | 480 | 474 | 468 | 461 | 455 | 450 | 444 | 438 | 433 | 427
150/75/15/3| 7,31 | 9,31 |336,3|44,84| 6,01 |65,14(12,67| 2,65 | 2,36 160 | 422 | 417 | 412 | 407 | 402 | 397 | 392 | 387 | 383 | 378
150/75/15/4| 9,54 |12,15(430,1|57,34| 5,95 |81,19|15,76| 2,59 | 2,35 170 | 374 | 369 | 365 | 361 | 357 | 353 | 349 | 345 | 341 | 337
175/75/15/3| 7,90 | 10,06|480,4|54,90| 6,91 |68,52(12,91| 2,61 | 2,19 180 | 333 [ 330 | 326 | 322 | 319 | 315 | 312 | 309 | 305 | 302
200/50/15/3| 7,31 | 9,31 |510,4|51,04| 7,40 |25,51| 6,74 | 1,66 | 1,21 190 | 299 | 296 | 293 | 290 | 287 | 284 | 281 | 278 | 275 | 273
200/50/15/4| 9,54 {12,15|651,4|65,14| 7,32 |30,97| 8,18 | 1,60 | 1,21 200 | 270
6.- PERFILES SOLDADOS IPE - COPROMET Acero A240ES
h b t e A P Ix Wx ix ly Wy iy Tensiones admisibles (kg/cm?)
mm mm [ mm [ mm [ mm | cm? kg cm? | cm3 cm cm? | cm3 cm Compresion
IPE 80 80 46 3,8 5,2 7,64 6,0 80 20,0 | 3,24 | 849 | 3,69 | 1,05
IPE 100 | 100 55 4,1 57 |1030]| 81 171 | 34,2 | 4,07 | 159 | 5,79 | 1,24 Traccién 1.440
IPE120 | 120 64 4,4 6,3 | 13,20| 10,4 | 318 | 53,0 | 4,90 | 27,7 | 8,65 | 1,45
IPE 140 | 140 73 4,7 6,9 |1940| 12,9 | 541 | 77,3 | 574 | 44,9 | 12,3 | 1,65 Flexion
IPE 160 160 82 5,0 7,2 |20,10| 15,8 | 869 109 | 6,58 | 68,3 | 16,7 | 1,84
IPE 180 180 91 5,3 8,0 2390 | 18,8 | 1.320| 146 | 7,43 101 22,2 | 2,05 Corte 960
IPE200 | 200 | 100 5,6 8,5 |2850| 22,4 |1.940| 194 | 8,25 | 142 | 28,5 | 2,24
IPE240 | 240 | 120 6,2 9,8 39,10 30,7 [3.890| 324 | 9,97 | 284 | 47,3 | 2,70 Médulo de 5.100.000
IPE 270 270 135 6,6 10,2 | 4590 | 36,1 [ 5.790 | 429 | 11,23 | 420 | 62,2 | 3,02 Elasticidad
IPE 300 300 150 7,1 10,7 | 53,80 | 42,2 (8.360 | 557 |12,47| 604 | 80,5 | 3,35
IPE360 | 360 | 170 8,0 | 12,7 | 72,70 | 57,1 |16.270| 904 | 14,96 | 1.040 | 123 | 3,78
IPE400 | 400 | 180 8,6 | 13,5 | 84,50 | 66,3 |23.130| 1.160 | 16,54 | 1.320 | 146 | 3,95 FACTOR ket 085
7.- PERFILES SOLDADOS HEB - COPROMET BARRAS REDONDAS GERDAL
h b t e A P Ix Wx ix ly Wy iy AZA
mm mm [ mm | mm [ mm | cm? kg cm* | cm3 | cm [ cm* | cm® | cm ] P A
HEB 100 | 100 100 6,0 10,0 | 26,0 | 20,4 | 450 | 89,9 | 4,16 167 | 33,5 | 2,53 mm kg/m cm?
HEB 120 | 120 120 6,5 11,0 | 34,0 | 26,7 | 864 144 | 5,04 | 318 | 52,9 | 3,06 6 0,22 0,28
HEB 140 | 140 140 7,0 12,0 | 43,0 | 33,7 [ 1.510| 216 | 5,93 | 550 | 78,5 | 3,58 8 0,40 0,50
HEB 180 | 180 180 8,5 14,0 | 65,3 | 51,2 {3.830| 426 | 7,66 | 1.360| 151 | 4,56 10 0,62 0,78
HEB 200 | 200 200 9,0 15,0 | 78,1 | 61,3 [ 5.700 | 570 | 8,54 | 2.000| 200 | 5,06 12 0,89 1,13
HEB 240 | 240 240 10,0 | 17,0 | 106,0 | 83,2 (11.260( 938 | 10,31 |3.920| 327 | 6,08 16 1,58 2,01
HEB 260 | 260 260 10,0 | 17,5 | 118,0 | 93,0 (14.920( 1.150 | 11,24 | 5.130 | 395 6,59 18 2,00 2,54
HEB 280 | 280 280 10,5 | 18,0 | 131,0 | 103,0 (19.270| 1.380 | 12,12 | 6.590 | 471 | 7,09 22 2,98 3,80
HEB 300 | 300 300 11,0 | 19,0 | 149,0 | 117,0 (25.170| 1.680 | 13,00 | 8.560 | 571 | 7,58 25 3,85 491
HEB 340 | 340 300 12,0 | 21,5 | 170,9 | 134,0 [36.656| 2.160 | 14,60 | 9.690 | 646 | 7,53 28,6 5,03 6,41
HEB 360 | 360 300 12,5 | 22,5 | 180,6 | 142,0 [43.193| 2.400 | 15,50 |10.141| 676 | 7,49 31,7 6,22 792
HEB 400 | 400 300 13,5 | 24,0 | 197,8 | 155,0 (57.680| 2.880 | 17,10 |10.819| 721 | 7,40 381 8,95 11,40




