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.. INTRODUCCION

La presente memoria de calculo corresponde al disefio estructural de cubiertas metalicas para el
estudio de vulnerabilidad sismica y disefios de reforzamiento estructural de los elementos
estructurales y no estructurales, con fundamento en el Reglamento Colombiano de Disefio y
Construccion Sismo Resistente NSR-10 de edificaciones del SENA ubicadas en zonas de
amenaza sismica alta e intermedia. Para este caso, se estudiaron las sedes de la ciudad de

Pasto (Narifio).

».  DESCRIPCION DE LAs cubiertas

Todas las cubiertas metalicas poseen angulos de inclinacion menores a los 45°, pertenecen a
estructuras regulares de 1 piso en general, de alturas menores a los 6 metros, ubicadas en Pasto
a 2527 msnm, en la zona de amenaza edlica 3 de Colombia, con velocidad de viento estimada
de 28 m/s (100 km/h). Las estructuras estan clasificadas en el grupo de uso Ill — Edificaciones de

atencion a la comunidad, con coeficiente de importancia 1=1.15.

El sistema principal resistente a cargas de viento (SPRFV) de las cubiertas se compone de
cerchas metalicas y correas, que para el presente disefio se implementaran en acero estructural
A36, A527 y A500GrC.

El disefio de las estructuras metdlicas se realiz6 en el programa comercial SAP2000 con cerchas

planas simplemente apoyadas. El peso propio de la estructura es considerado por el programa y

las demds cargas son ingresadas con su magnitud y direccién directamente a los elementos.

3. DOCUMENTOS DE REFERENCIA

¢ Planos de levantamiento estructural segun referencia:
ES-01-9536-01-300714.dwg (son 44)

(8)

Méndez & Asociados Proyectos de Ingenieria Ltda. - AMP Proyectos y Disefios Ltda.- P&D
Carrera 13 No. 134-22 - Bogota, Colombia Teléfonos: (Int+57+1) 602-8388 Carrera 19A No. 84-14 Piso 7 - Bogota, Colombia Teléfonos: (Int+57+1) 530-0660,
Fax: (Int+57+1) 566-4748 email: amp@amping.com.co Fax: (Int+57+1) 530-0650, 530-0651 email: planos@pyd.com.co



e [PsID

SERVICIO NACIONAL DE APRENDIZAJE - SENA e B e R ol

51

52

NORMATIVIDAD

NSR — 10. Reglamento Colombiano de Construccidon Sismo Resistente. Ministerio de
Ambiente, Vivienda y Desarrollo Territorial.

AISC LRFD. Steel Construction Manual. American Institute of Steel Construction
Thirteenth Edition. — AISC.

ASTM. American Society for Testing And Materials

AWS. American Welding Society

ACIl.  American Concrete Institute —ACI 318

MATERIALES

Acero estructural

Para angulos A36, fy = 250 Mpa, fu = 400 Mpa
Perfiles PHR A527, fy = 350 Mpa, fu = 450 Mpa
Tuberia estructural A500GrC, fy = 350 Mpa,  fu =417 Mpa

SOLDADURA

Soldadura:
E70XX, espesor de garganta minimo de 1/8 de pulgada.

fuerzas de viento

Para la determinacion de la carga de viento se analizé la estructura mas critica, Blogue 40: altura

promedio de 5.53 m e inclinacion de cubierta de 7°, siguiendo los parametros del titulo B de la

NSR-10. Obteniendo asi, la fuerza de viento de mayor proporcion para todas las cubiertas.

Condiciones para el andlisis simplificado NSR-10 — B.6.4

(9)
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PROYECTOS Y DISENOS LTDA

Caracteristicas de la edificacion para andlisis sismico simplificado (Segin NSR10 — B.6.4)

=3

=~ ® o o

s L

Edificio de diafragma simple: Si cumple

Edificio bajo: Altura cubierta < 18,0 m y menor que la menor dimensién en planta del
edificio (24,0 x 25,0).

Edificio cerrado y no esta en zona propensa a huracanes

Edificio rigido con frecuencia natural menor a 1Hz

Edificio regular: Si cumple

Edifico no sujeto a cargas de viento a través de el

Edificio aproximadamente simétrico en planta, con cubierta a dos aguas menores a 45°

Edificio eximido de casos de carga torsionales segun Nota 5 de la fig. B.6.5-7

Procedimiento de disefio

Velocidad basica de disefio: 28 m/s (100 km/h) Regién 3.

Factor de importancia: grupo de uso Ill — Edificaciones de atencion a la comunidad, con
coeficiente de importancia I=1.15

Categoria de exposicion segin B.6.5.6: Rugosidad del Terreno C.

Coeficiente de ajuste por altura y exposicion segun fig. B.6.4-2. Altura media del edificio
es de 6 m y con zona de exposiciéon C. £=1,29

Sistema principal de resistencia de fuerzas de viento

a.

Factor topografico como se define en la seccion B.6.5.7 evaluado a la altura promedio de

la cubierta, h ecuaciéon B.6.5-1. Como las estructuras en ningdn momento sera ubicada en

colinas o escarpes se considera el factor topogréafico Kzt= 1,0 (ver NSR10- B.6.5.7.1)

b.

Ps10. Presién de viento de disefio simplificada para la categoria de exposicion B, con h

= 10,0 m de la fig. B.6.4-2
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Identificacion de las areas para el disefio del sistema principal de fuerzas de viento

Vglo_cidad A_\ngu_lp de ' Zonas
Basicade [inclinaciondela) o p Presiones Horizontales Presiones Verticales Aleros
Viento m/s cubierta § S
(km/h) sg_rados) A B G D E F G H Eﬂﬁ Goy
0abs 1 0.11 -0.05 0.07 -0.03 § -0.13 | -007 | -009 | -0.06 | -0.18 | -0.14
10 1 0.12 -0.05 0.08 -0.03 | -0.13 | -0.08 | -0.08 | -0.06 | -0.18 | -0.14
17 15 1 0.13 -0.04 0.09 -002 § -0.13 | -008 | -009 | -0.06 | -0.18 | -0.14
20 1 0.15 -0.04 0.10 -002 § -0.13 | -009 | -0.08 | -0.07 | -0.18 | -0.14
(60) 2% 1 0.13 0.02 0.10 002 | -0.06 | -008 | -0.04 | -0.06 | -0.11 | -0.09
2 — — — — -0.02 | -0.04 | -0.01 -0.03 -_— —
30345 1 0.12 0.08 0.09 0.06 0.01 -0.07 0.00 -0.06 | -0.04 [ -0.05
2 0.12 0.08 0.09 0.06 0.05 -0.04 0.04 -0.03 | -0.04 | -0.05
Dab 1 0.19 -0.10 0.12 -006 § 023 | -013 | -016 | -0.10 | -032 | -0.25
10 1 0.21 -0.09 0.14 -005 § 023 | -014 | -0.16 | -0.11 -0.32 | -0.25
22 15 1 0.24 -0.08 0.16 -004 § 023 | -015 | -0.16 | -0.11 -032 | -0.25
20 1 026 | 007 | 017 | -004 § -0.23 | -0.16 | -0.16 | -0.12 | -0.32 | -0.25
(80) 25 1 0.24 0.04 0.17 0.04 -0.10 | -0.14 | -0.08 | -0.11 -0.19 | 017
2 === = B = -0.04 | -0.08 | -0.01 -0.05 e B
30a45 1 0.21 0.14 0.17 0.1 0.02 -0.13 0.00 -0.11 -0.07 | 009
2 0.21 0.14 0.17 0.11 0.08 -0.06 0.07 -0.05 | -0.07 | -0.09
Das 1 0.29 -0.15 0.19 -009 § 035 | -020 | -0.25 | -0.16 | -049 | -0.39
10 1 0.33 -0.14 0.22 -008 | -0.35 | -0.21 -025 | -0.17 | -049 | -0.39
28 15 1 037 [ 012 | 025 | -007 § 035 | -023 | -0.25 | -0.18 | -049 | -0.39
20 1 0.41 -0.11 0.27 -006 | 035 | -025 | -025 | -0.19 | -049 [ -0.39
1 037 0.06 027 0.06 -0.16 | -022 | -0.12 | -0.18 | -0.30 | -0.26
(100) 2 2 | — | — | — | — [ 006|012 | -002| 008 | — | —
303 45 1 0.33 0.23 0.26 0.18 0.03 -0.20 0.01 -017 | -012 | 0.13
2 0.33 0.23 0.26 0.18 0.13 -0.10 0.1 -0.07 | -012 | -0.13
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Presién de viento de disefio simplificada para la categoria de exposicion B, con h = 10 m de la

fig. B.6.4-2
Presiones Horizontales Presiones Verticales
Caso % h o A B C D E F G H
(kph) (M) ©° (KN/m?) (kKN/m?)  (kN/m?) (kN/m?) (kN/m?) (kN/m?) (kN/m?) (kN/m?)
1 1000 553 7 0.33 -0.14 0.22 -0.08 -0.35 0.21 -0.25 0.17
Pslo
Presiones en el SPRFV:
I (B.6.4-1)
donde;
A = factor de ajuste por altura y exposicion, de la fig. B.6.4-2 (continuacion).
K,, = factor topografico como se define en la seccion B.6.5.7 evaluado a la altura promedio de |

cubierta, h ecuacion B.6.5-1
I = factor de importancia como se define en la seccion B655

Pgip =  presion de viento de disefio simplificada para la categoria de exposicion B, con h=101
de lafig. B.6.4-2.
Ps= 1.29x 1.00 x 1.15x  Psipo = 1.48 Pgio ) = 0.52 KN/m2

De acuerdo con el resultado de este andlisis el valor de carga de viento a utilizar en todas las
cubiertas es de 0.52 KN/m2.
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.. DISENO CUBIERTA BLOQUE 10

71 EVALUACION DE CARGAS Y DISENO DE
CORREAS
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GEOMETRIA DE SECCION DE LA CORREA

Inclinacién de la cubierta 10.76 = 19.00%
Smax entre correas 1.08 m

Luz de disefio de correas 5.10 m

MATERIALES

Acero estructural:

Para angulos A36, fy = 250 Mpa, fu = 400 Mpa
Perfiles PHR A527, fy = 350 Mpa, fu = 450 Mpa
Tuberia estructural A500GrC, fy = 350 Mpa, fu = 417 Mpa
CARGAS
CARGA MUERTA: Segun tabla B.3.4.1-1 y B.3.4.1-4 del titulo B de la NSR-10
Teja Eemit No. 4 0.25|KN/m?
Varios (Metalicos) 0.05|KN/m?
Lamparas 0.05|KN/m?
Peso propio 0.08|KN/m?
D = Total Carga Muerta (D) 0.43|KN/m?
Se calcula la resultante de carga muerta para una pendiente de la cubierta de 10.76
W D= 0.43 |KN/m?2
CARGA VIVA: Segun tabla B.4.2.1-2 del titulo B de la NSR-10
Para una pendiente de 10.76
Lr=| 0.50 |KN/m2
CARGA DE GRANIZO: Segun B.4.8.3 del titulo B de la NSR-10, la carga de granizo, G:
G =| 1.00 |KN/m2
CARGA DE VIENTO:
w=| 0.52 |KN/m2 (Presién)
Para la separacion de correas de 1.08 m, se tienen las siguientes cargas:
W D= 0.47 KN/m
W Lr = 0.54 KN/m
Ww = 0.56 KN/m
WG= 1.08 KN/m
COMBINACIONES DE CARGA
Segun lo estipulado en B.2.4.2 del titulo B de la NSR-10:
Combinaciones de carga para ser utilizadas con el método de resistencia.
(14)
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COMBINACION CARGA TOTAL
MAYORADA KN/m
1,4D 0.65
1,2D+0,5Lr 1.43
1.2D+0.5G 1.10
1,2D+1,6Lr+0,8W 1.87
1.2D+1.6G+0.8W 2.74
1,2D+1,6W+0,5Lr 1.73
1,2D+1,0E 0.56
0,9D+1,6W 1.32
0,9D+1,0E 0.42

Gobierna la combinacién 1,2D+1,6G+0,8W

Muerta Granizo Viento Wtotal
1,2D 1,6G 0,8W
0.56 1.73 0.45 2.74 KN/m
DISENO DE LA CORREA
1. Dimensiones del Perfil | C 220 X 80 X 20 X 2.00
Luz de Calculo Lb 5100 mm
Base b 80 mm
Altura h 220 mm Y
Espesor de Lamina e 2.00 mm ,
Area 799.96 mm2 L
Inercia eje mayor Ix 5896900 mm4 !
inercia eje menor ly 652030 mm4 1
Centroide en X Xcg 22.45 mm 220 I X
Médulo de Seccién x Sx 53608 mm3 !
Médulo de Secciény Sy 29045 mm3
Radio de Giro x rx 85.86 mm $
Radio de Giroy ry 28.55 mm
LS —

2. Revision por Flexion 80
Momento Ultimo Mu Wu.L?/8 8.90 kN.m
Momento Resistente #Mn 16.89 kN.m ok!
3. Revision por Cortante
Cortante ultimo Vu Wul/2 6.98 kN
Cortante Resistente #Vn 125.99 kN ok!
4. Revision por Combinacién de Cortante y Flexion

Kmv 0.58 ok!
5. Revision por Pandeo Lateral
Momento de Fluencia My 18.76 kN.m
Médulo de sec. Fibra a comp Sc 107216.36 mm?3
Relacién Sc/Sx 2.00
Momento Resistente #Mn 37.53 kN.m
Momento Ultimo Mu Wu.L?/8 8.90 kN.m ok!
DISENO CERCHA

REACCIONES
CORREAS (KN)
D 1.19
Lr 1.38
W 1.43
G 2.75
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72 DISENO CERCHA
7.21 PERFILES PROPUESTOS

Cordones Diagonales
2L.3x3x3/8 2L.2x2x1/4

7.22 RESULTADOS DEL ANALISIS

Modelo SAP 2000 Cercha

7.23 REACCIONES MAXIMAS EN LOS APOYOS

Reacciones méaximas en direccién z

REACCIONES
CERCHA (KN)
D 39.59
Lr 46.69
W 47.69
G 91.71

7.2.4 DISENO DE LA ESTRUCTURA

7.25 Valores de momentos maximos (KN-m) y cortantes
maximos (KN) combinacién 1.2D+1.6G+0.8W:

TABLE: Element Forces - Frames
Frame OutputCase P V2 M3
Text Text KN KN KN-m
1514 | 1,2D+1,6G+0,8W 0.00 1.72 -0.91
(17)
Méndez & Asociados Proyectos de Ingenieria Ltda. - AMP Proyectos y Disefios Ltda.- P&D
Carrera 13 No. 134-22 - Bogota, Colombia Teléfonos: (Int+57+1) 602-8388 Carrera 19A No. 84-14 Piso 7 - Bogota, Colombia Teléfonos: (Int+57+1) 530-0660,

Fax: (Int+57+1) 566-4748 email: amp@amping.com.co Fax: (Int+57+1) 530-0650, 530-0651 email: planos@pyd.com.co



Jine

SERVICIO NACIONAL DE APRENDIZAJE - SENA

[Ps 1D

PROYECTOS Y DISENOS LTDA

1515 | 1,2D+1,6G+0,8W -1.48 -0.01 0.00
1516 | 1,2D+1,6G+0,8W 1.83 0.00 0.00
1517 | 1,2D+1,6G+0,8W 3.18 0.01 0.00
1518 | 1,2D+1,6G+0,8W -9.53 0.01 0.00
1519 | 1,2D+1,6G+0,8W -13.86 0.01 0.00
1520 1,2D+1,6G+0,8W -12.39 0.01 0.00
1521 1,2D+1,6G+0,8W -11.21 0.01 0.00
1522 | 1,2D+1,6G+0,8W -10.30 0.01 0.00
1523 | 1,2D+1,6G+0,8W -9.69 0.01 0.00
1524 | 1,2D+1,6G+0,8W -9.21 0.01 0.00
1525 | 1,2D+1,6G+0,8W -9.63 0.01 0.00
1526 | 1,2D+1,6G+0,8W -10.34 0.01 0.00
1527 | 1,2D+1,6G+0,8W -11.30 0.01 0.00
1528 | 1,2D+1,6G+0,8W -16.29 0.00 0.00
1529 | 1,2D+1,6G+0,8W 4.18 0.01 0.00
1530 1,2D+1,6G+0,8W -22.61 0.03 0.01
1533 | 1,2D+1,6G+0,8W 135.20 0.00 0.00
1536 | 1,2D+1,6G+0,8W -357.25 12.66 1.82
1537 | 1,2D+1,6G+0,8W -359.23 -12.44 1.79
1538 | 1,2D+1,6G+0,8W -1.99 -1.35 -0.67
1539 | 1,2D+1,6G+0,8W 5.56 0.01 0.00
1541 1,2D+1,6G+0,8W 2.11 0.01 0.00
1542 | 1,2D+1,6G+0,8W 1.12 0.01 0.00
1543 | 1,2D+1,6G+0,8W 0.74 0.01 0.00
1544 | 1,2D+1,6G+0,8W 0.54 0.01 0.00
1545 | 1,2D+1,6G+0,8W 15.57 0.01 0.00
1546 | 1,2D+1,6G+0,8W 6.32 0.01 0.00
1547 | 1,2D+1,6G+0,8W 0.57 0.01 0.00
1548 | 1,2D+1,6G+0,8W 0.67 0.01 0.00
1549 | 1,2D+1,6G+0,8W 0.71 0.01 0.00
1550 | 1,2D+1,6G+0,8W -1.36 0.01 0.00
1551 1,2D+1,6G+0,8W 0.90 0.01 0.00
1552 | 1,2D+1,6G+0,8W 158.92 0.03 0.01
1553 | 1,2D+1,6G+0,8W -174.93 0.04 0.01
1554 | 1,2D+1,6G+0,8W 161.86 0.02 0.00
1555 | 1,2D+1,6G+0,8W -141.90 0.02 0.00
1556 | 1,2D+1,6G+0,8W -120.36 0.01 0.00
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1557 | 1,2D+1,6G+0,8W 136.34 0.04 0.01
1558 | 1,2D+1,6G+0,8W -127.71 0.02 0.00
1559 | 1,2D+1,6G+0,8W 124.80 0.04 0.01
1560 | 1,2D+1,6G+0,8W -106.73 0.02 0.00
1561 | 1,2D+1,6G+0,8W 104.11 0.04 0.01
1562 | 1,2D+1,6G+0,8W -87.63 0.02 0.00
1563 | 1,2D+1,6G+0,8W 83.45 0.04 0.01
1564 | 1,2D+1,6G+0,8W -68.37 0.02 0.00
1565 | 1,2D+1,6G+0,8W 62.97 0.04 0.01
1566 | 1,2D+1,6G+0,8W -48.94 0.02 0.00
1567 | 1,2D+1,6G+0,8W 42.75 0.04 0.01
1568 | 1,2D+1,6G+0,8W -29.61 0.02 0.00
1571 1,2D+1,6G+0,8W -16.77 0.02 0.00
1572 | 1,2D+1,6G+0,8W 29.15 0.04 0.01
1573 | 1,2D+1,6G+0,8W -35.88 0.02 0.00
1574 | 1,2D+1,6G+0,8W 49.04 0.04 0.01
1575 | 1,2D+1,6G+0,8W -55.12 0.02 0.00
1576 | 1,2D+1,6G+0,8W 69.10 0.04 0.01
1577 | 1,2D+1,6G+0,8W -74.05 0.02 0.00
1578 | 1,2D+1,6G+0,8W 90.06 0.04 0.01
1579 | 1,2D+1,6G+0,8W -97.91 0.03 0.01
1580 | 1,2D+1,6G+0,8W 3.17 0.03 0.01
1581 | 1,2D+1,6G+0,8W -115.96 -2.26 -0.91
1582 | 1,2D+1,6G+0,8W -115.93 0.86 0.46
1583 | 1,2D+1,6G+0,8W -352.12 -3.35 2.41
1584 | 1,2D+1,6G+0,8W -379.50 2.79 2.41
1586 | 1,2D+1,6G+0,8W -194.24 -1.02 0.53
1587 | 1,2D+1,6G+0,8W -194.21 1.03 0.53
1588 | 1,2D+1,6G+0,8W -31.80 -0.30 0.13
1589 | 1,2D+1,6G+0,8W -31.77 0.76 -0.24
1590 | 1,2D+1,6G+0,8W 102.75 -0.23 -0.24
1591 | 1,2D+1,6G+0,8W 102.78 0.61 -0.45
1592 | 1,2D+1,6G+0,8W 209.28 -0.19 -0.45
1593 | 1,2D+1,6G+0,8W 209.31 0.48 -0.61
1594 | 1,2D+1,6G+0,8W 287.80 -0.16 -0.61
1595 | 1,2D+1,6G+0,8W 287.83 0.32 -0.69
1596 | 1,2D+1,6G+0,8W 338.58 -0.35 -0.69
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1597 | 1,2D+1,6G+0,8W 352.39 1.13 -1.24
1599 | 1,2D+1,6G+0,8W 358.86 -1.08 -1.24
1601 | 1,2D+1,6G+0,8W 354.12 0.41 -0.77
1602 | 1,2D+1,6G+0,8W 321.84 -0.33 -0.77
1603 | 1,2D+1,6G+0,8W 321.79 0.18 -0.69
1604 | 1,2D+1,6G+0,8W 262.11 -0.42 -0.69
1605 | 1,2D+1,6G+0,8W 262.07 0.19 -0.57
1606 | 1,2D+1,6G+0,8W 174.77 -0.53 -0.57
1607 | 1,2D+1,6G+0,8W 174.73 0.12 -0.35
1608 | 1,2D+1,6G+0,8W 59.41 -0.12 -0.35
1609 | 1,2D+1,6G+0,8W 59.37 -1.64 0.70
1610 | 1,2D+1,6G+0,8W 0.18 1.58 0.70
1611 |1,2D+1,6G+0,8W -342.16 3.43 1.82
1612 | 1,2D+1,6G+0,8W -321.46 -2.04 1.07
1613 | 1,2D+1,6G+0,8W -324.07 2.04 1.07
1614 | 1,2D+1,6G+0,8W -259.86 -1.73 0.90
1615 | 1,2D+1,6G+0,8W -262.47 1.73 0.90
1616 | 1,2D+1,6G+0,8W -170.44 -1.28 0.66
1617 | 1,2D+1,6G+0,8W -173.05 1.28 0.66
1618 | 1,2D+1,6G+0,8W -53.15 -0.69 0.34
1619 | 1,2D+1,6G+0,8W -55.76 0.69 0.34
1620 | 1,2D+1,6G+0,8W 92.07 0.18 -0.06
1621 | 1,2D+1,6G+0,8W 89.45 -0.18 -0.06
1622 | 1,2D+1,6G+0,8W 266.49 0.23 -0.09
1626 | 1,2D+1,6G+0,8W 262.25 0.93 -0.47
1627 | 1,2D+1,6G+0,8W 17.39 -2.32 0.94
1628 | 1,2D+1,6G+0,8W 17.36 2.12 0.94
1629 | 1,2D+1,6G+0,8W -1.75 -1.31 -0.67
1630 | 1,2D+1,6G+0,8W -139.99 -1.12 0.57
1631 |1,2D+1,6G+0,8W -136.43 1.12 0.57
1632 | 1,2D+1,6G+0,8W -236.90 -1.61 0.83
1633 | 1,2D+1,6G+0,8W -233.34 1.61 0.83
1634 | 1,2D+1,6G+0,8W -306.41 -1.96 1.02
1635 | 1,2D+1,6G+0,8W -302.85 1.96 1.02
1636 | 1,2D+1,6G+0,8W -348.43 -2.17 1.14
1637 | 1,2D+1,6G+0,8W -344.88 2.17 1.14
1638 | 1,2D+1,6G+0,8W -356.58 -3.37 1.79
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1639 | 1,2D+1,6G+0,8W -19.66 0.02 0.00
1640 | 1,2D+1,6G+0,8W -6.69 0.02 0.00
1641 |1,2D+1,6G+0,8W 7.27 0.01 0.00
1642 | 1,2D+1,6G+0,8W 16.89 0.01 0.00
1763 | 1,2D+1,6G+0,8W 262.28 -4.90 -2.61
1764 | 1,2D+1,6G+0,8W 263.88 4.34 -2.40
1765 | 1,2D+1,6G+0,8W 424.45 0.49 -2.61

7.2.6 Verificacion de la seccidon propuesta
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AISC360-05/IBC2006 STEEL SECTION CHECK (Summary for Combo and Station)
Units : KN, m, C

Frame : 1584 X Mid: 2.383 Combo: 1,2D+1,6G+8,8U Design Type: Brace

Length: 8.894 Y HMid: @.8088 Shape: 2L3X3X3/8 Frame Type: Special Homent Frame
Loc : B8.68688 Z Hid: B.442 Class: Compact Princpl Rot: 8.888 degrees
Provision: LRFDP  Analysis: Direct Analysis

D/C Limit=1.888 2nd Order: General 2nd Order Reduction: Tau-b Fixed
AlphaPr/Py=8.558 AlphaPr/Pe=0.185 Tau_b=0.987 EA factor=8_800 EI factor=0.8080
PhiB=8.988 PhiC=8.988 PhiT¥=8.9088 PhiTF=8.758

PhiS=8.908 Phis-RI=1.80808 PhiST=8.9088

A=0.0083 133=1.465E-86 r33=0.823 §33=2.737E-85 Av3=0.881
J=8.0088 122=2 .833E-86 r22=0.832 §22=3.718E-85 AvZ2=08.8081
alpha=96.088

E=199947978.8 fy=250000.088 Ry=1.8808 233=4.916E-85

RLLF=1.0888 Fu=400000.0888 222=6.141E-85

STRES%S CHECK FORCES & MOMEHWTS {(Combo 1,2D+1,6G+8,8W)
Location Pu Mu3d3 Mu22 Uu2 Uu3 Tu
a.aee -379.588 2.413 a.e8Aa 2.794 a.aea a.aea

PHM DEMAHD/CAPACITY RATIOD {H2-1})
D/C Ratio: B.924 = B.679 + B.245 + 0O_000
= fafFa + fbw/Fbu + fhz/Fbz

AXIAL FORCE & BIAXIAL HMOMENT DESIGH (H2-1)

Factor L K1 K2 B1 B2 Cm
Major Bending 1.08088 1.088 1.088 1.0808 1.068 1.0088
Minor Bending 1.088 1.0888 1.0888 1.8088 1.08688 1.08688
L1th Klth Ch
LTE 1.088 1.088 1.688
Pu phi*Pnc phi=Pnt
Force Capacity Capacity
Axial -379.5688 558.591 612.579
Hu phi=Hn phi=Hn
Homent Capacity Ho LTB
HMajor Moment 2.413 9.852 9.852
Minor Moment g.088 13.384
SHEAR CHECK
Uu phi=Un Stress Status
Force Capacity Ratio Check
Major Shear 2.794 195 967 a.o14 0K
Minor Shear g.068 195.967 0.8488 0K
BRACE HMAXIMUM AXIAL LOADS
P P
Comp Tens
Axial -379.588 H/C
(22)
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7.2.7 Indices de sobre-esfuerzos estructura

1.00/%
0.90
0.70
0.50
0.00
Indices de sobre-esfuerzos cercha
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s. DISENO CUBIERTA BLOQUE 11

s1 EVALUACION DE CARGAS Y DISENO DE
CORREAS
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GEOMETRIA DE SECCION DE LA CORREA
Inclinacion de la cubierta 12.46 = 22.10%
Smax entre correas 1.38 m
Luz de disefio de correas 6.65 m
MATERIALES
Acero estructural:
Para angulos A36, fy = 250 Mpa, fu = 400 Mpa
Perfiles PHR A527, fy = 350 Mpa, fu = 450 Mpa
Tuberia estructural A500GrC, fy = 350 Mpa, fu = 417 Mpa
CARGAS
CARGA MUERTA: Segun tabla B.3.4.1-1 y B.3.4.1-4 del titulo B de la NSR-10
Teja Eernit 0.25|KN/m?
Varios (Metélicos) 0.05|KN/m?
Lamparas 0.05|KN/m2
Peso propio 0.15|KN/m?
D = Total Carga Muerta (D) 0.50| KN/m?
Se calcula la resultante de carga muerta para una pendiente de la cubierta de 12.46
W D=| 0.51 |KN/m2
CARGA VIVA: Segun tabla B.4.2.1-2 del titulo B de la NSR-10
Para una pendiente de 12.46
Lr=| 0.50 |KN/m2
CARGA DE GRANIZO: Segun B.4.8.3 del titulo B de la NSR-10, la carga de granizo, G:
G=| 1.00 |KN/m2
CARGA DE VIENTO:
w=| 0.52 |KN/m2 (Presién)

Para la separacion de correas de 1.38 m, se tienen las siguientes cargas:

W D= 0.71 KN/m
W Lr = 0.69 KN/m
Ww = 0.72 KN/m
WG= 1.38 KN/m

COMBINACIONES DE CARGA
Segun lo estipulado en B.2.4.2 del titulo B de la NSR-10:

Combinaciones de carga para ser utilizadas con el método de resistencia.

(25)
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COMBINACION CARGA TOTAL
MAYORADA KN/m
1,4D 0.99
1,2D+0,5Lr 1.95
1.2D+0.5G 1.54
1,2D+1,6Lr+0,8W 2.53
1.2D+1.6G+0.8W 3.63
1,2D+1,6W+0,5Lr 2.34
1,2D+1,0E 0.85
0,9D+1,6W 1.78
0,9D+1,0E 0.64
Gobierna la combinacién 1,2D+1,6G+0,8W
Muerta Granizo Viento Wtotal
1,2D 1,6G 0,8W
0.85 2.21 0.57 3.63 KN/m
DISENO DE LA CORREA
1. Dimensiones del Perfil | 2C 203 X 67 X 19 2.00
Luz de Calculo Lb 6650 mm VY
Base b 67 mm !
Altura h 203 mm |
13

Espesor de LaAmina e 2.00 mm !
Area 1419.92 mm? )
Inercia eje mayor Ix 8672200 mm4 E
inercia eje menor ly 4161100 mm4 ] X
Médulo de Seccién x Sx 85440 mm3 203 Sat st
Méddulo de Secciény Sy 62106 mm3
Radio de Giro x rx 78.15 mm
Radio de Giroy ry 54.13 mm $ 19
2. Revision por Flexion 67
Momento Gltimo Mu Wu.L%/8 20.07 kN.m
Momento Resistente #Mn 26.91 kN.m ok!
3. Revisién por Cortante
Cortante ultimo Vu Wul/2 12.07 kN
Cortante Resistente #Vn 223.64 kN ok!
4. Revisién por Combinacion de Cortante y Flexién

Kmv 0.80 ok!
5. Revisién por Pandeo Lateral
Momento de Fluencia My 29.90 kKN.m
Mddulo de sec. Fibra a comp Sc 170880.79 mm3
Relacién Sc/Sx 2.00
Momento Resistente #Mn 59.81 kN.m
Momento Ultimo Mu Wu.L?/8 20.07 kN.m ok!
DISENO CERCHA

REACCIONES
CORREAS (KN)
D 2.35
Lr 2.29
W 2.39
G 4.59
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s2 DISENO CERCHA
8.2.1 PERFILES PROPUESTOS

Cordones Diagonales
2L4x4x3/8 2L.2.5x2.5x3/16

8.22 RESULTADOS DEL ANALISIS

Modelo SAP 2000 Cercha

8.2.3 REACCIONES MAXIMAS EN LOS APOYOS

Reacciones méaximas en direccién z

REACCIONES
CERCHA (KN)

D 27.12

Lr 23.54

W 23.95

G 46.06

8.2.4 DISENO DE LA ESTRUCTURA

8.2.5 Valores de momentos maximos (KN-m) y cortantes
maximos (KN) combinacién 1.2D+1.6G+0.8W:

TABLE: Element Forces - Frames

Frame ‘ OutputCase ‘ P ‘ V2 ‘ M3
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Text Text KN KN KN-m
50| 1.2D+1.6G+0.8W -589.31 -2.58 2.24
51|1.2D+1.6G+0.8W -335.53 -15.92 2.71
52| 1.2D+1.6G+0.8W -232.75 3.04 2.24
53| 1.2D+1.6G+0.8W -336.03 -13.63 2.31
54|1.2D+1.6G+0.8W -232.68 -0.94 0.47
55|1.2D+1.6G+0.8W 12.81 1.53 -0.50
56| 1.2D+1.6G+0.8W 12.87 -0.37 -0.50
57| 1.2D+1.6G+0.8W 197.50 1.36 -1.19
58| 1.2D+1.6G+0.8W 197.56 -0.85 -1.19
59| 1.2D+1.6G+0.8W 320.08 2.23 -2.39
60| 1.2D+1.6G+0.8W -0.06 0.29 -0.12
61|1.2D+1.6G+0.8W -3.48 0.01 0.00
62| 1.2D+1.6G+0.8W -1.44 0.01 0.00
63| 1.2D+1.6G+0.8W -1.75 0.01 0.00
64 |1.2D+1.6G+0.8W 42.19 0.01 0.00
65| 1.2D+1.6G+0.8W -15.20 0.01 0.00
66| 1.2D+1.6G+0.8W -1.84 0.01 0.00
67|1.2D+1.6G+0.8W 193.64 1.68 -1.35
68| 1.2D+1.6G+0.8W -1.58 0.01 0.00
69 | 1.2D+1.6G+0.8W -2.11 0.01 0.00
71| 1.2D+1.6G+0.8W -2.22 0.01 0.00
72| 1.2D+1.6G+0.8W -1.71 0.01 0.00
73| 1.2D+1.6G+0.8W -3.85 0.01 0.00
74| 1.2D+1.6G+0.8W -3.09 0.01 0.00
75| 1.2D+1.6G+0.8W -1.90 0.01 0.00
76| 1.2D+1.6G+0.8W -2.07 0.01 0.00
77| 1.2D+1.6G+0.8W 193.70 -0.93 -1.35
78| 1.2D+1.6G+0.8W -1.10 0.01 0.00
79| 1.2D+1.6G+0.8W 304.68 1.23 -1.56
80| 1.2D+1.6G+0.8W -4.61 0.01 0.00
81|1.2D+1.6G+0.8W 304.74 -0.81 -1.56
82| 1.2D+1.6G+0.8W 355.77 1.10 -1.76
83| 1.2D+1.6G+0.8W 355.83 -1.19 -1.76
84 |1.2D+1.6G+0.8W 345.71 1.79 -2.39
85| 1.2D+1.6G+0.8W 376.30 2.30 -1.74
86| 1.2D+1.6G+0.8W 376.37 -2.26 -1.74

(28)

Méndez & Asociados Proyectos de Ingenieria Ltda. - AMP

Carrera 13 No. 134-22 - Bogota, Colombia Teléfonos: (Int+57+1) 602-8388

Fax: (Int+57+1) 566-4748 email: amp@amping.com.co

Carrera 19A No. 84-14 Piso 7 - Bogota, Colombia Teléfonos: (Int+57+1) 530-0660,
Fax: (Int+57+1) 530-0650, 530-0651 email: planos@pyd.com.co

Proyectos y Disefios Ltda.- P&D




Jine

SERVICIO NACIONAL DE APRENDIZAJE - SENA

[Ps 1D

PROYECTOS Y DISENOS LTDA

87|1.2D+1.6G+0.8W 85.09 0.70 -0.44

88|1.2D+1.6G+0.8W -72.70 0.03 0.01

89| 1.2D+1.6G+0.8W 83.93 0.04 0.01

90| 1.2D+1.6G+0.8W -115.23 0.03 0.01

97| 1.2D+1.6G+0.8W 120.86 0.04 0.01

98|1.2D+1.6G+0.8W -153.12 0.03 0.01

99| 1.2D+1.6G+0.8W 160.77 0.04 0.01
100 | 1.2D+1.6G+0.8W -207.09 0.04 0.01
101 | 1.2D+1.6G+0.8W 225.31 0.05 0.01
102 | 1.2D+1.6G+0.8W 11.50 0.03 0.01
103 | 1.2D+1.6G+0.8W -1.60 0.04 0.01
104 | 1.2D+1.6G+0.8W -29.49 0.03 0.01
105 | 1.2D+1.6G+0.8W 35.73 0.04 0.01
106 | 1.2D+1.6G+0.8W -67.50 0.03 0.01
107 | 1.2D+1.6G+0.8W 74.40 0.04 0.01
108 | 1.2D+1.6G+0.8W -115.16 0.04 0.01
109 | 1.2D+1.6G+0.8W 120.22 0.05 0.01
110 | 1.2D+1.6G+0.8W 117.02 0.00 0.00
113 | 1.2D+1.6G+0.8W 85.15 -1.47 0.49
114 | 1.2D+1.6G+0.8W -123.95 0.33 0.49
115 | 1.2D+1.6G+0.8W -123.89 -1.32 1.17
116 | 1.2D+1.6G+0.8W -274.46 0.78 1.17
117 | 1.2D+1.6G+0.8W -274.40 -3.02 2.71
118 | 1.2D+1.6G+0.8W -114.25 -0.56 0.34
119 | 1.2D+1.6G+0.8W -114.19 -1.33 1.30
120 | 1.2D+1.6G+0.8W -261.87 0.82 1.30
121 | 1.2D+1.6G+0.8W -261.81 -1.19 1.55
122 | 1.2D+1.6G+0.8W -337.32 0.78 1.55
123 | 1.2D+1.6G+0.8W -337.26 -1.06 1.74
124 | 1.2D+1.6G+0.8W -353.91 1.10 1.74
125 |1.2D+1.6G+0.8W -353.85 -1.93 2.31

8.2.6 Verificacion de la seccion propuesta
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AISC360-85/7IBC2086 STEEL SECTION CHECHK
Units : KN, m, C

{Summary for Combo and Station)

X Hid: 8.451
¥ Hid: @.888
Z Hid: 2.688

Frame : 5@
Length: 8.924
Loc D B.924

Combo: 1.2D+1.6G+8.8W
Shape: 2LANLX3/S8
Class: Non-Compact

Design Type: Brace
Frame Type: Special HMoment Frame
Princpl Rot: B8.8088 degrees

Provision: LRFD  Analysis: Direct Analysis

D/C Limit=1.888 2nd Order: General 2nd Order Reduction: Tau-b Fixed
AlphaPr/Py=8.639 AlphaPr/Pe=0.878 Tau_b=0.923 EA factor=0.808 EI factor=08.888
PhiB=08.900 PhiC=08.900 PhiTY¥=0.92008 PhiTF=8.758
PhisS=0.900 PhiS-RI=1.088 PhisST=0.92008
A=0.004 133=3.630E-A6 r33=0.831 533=4.998E-05% Av3=0.08082
J=0.08008 122=6.720E-86 r22=0.843 522=6.614E-05% Av2=0.08082
alpha=98.888
E=199947978 _8 fy=2500800. 68080 Ry=1.68808 z33=8_.996E-085
RLLF=1_888 Fu=400000. 088 z22=1_069E-04
STRESS CHECK FORCES & HMOMEMTS (Combo 1.2D+1.6G+8.8U)
Location Pu Hud3 Huz22 Uu?2 Uu3 Tu
8.924 -589.243 2.237 8. 0688 -2.575 8.8080 8. 6088
PHH DEMAND/CAPACITY RATIO (H2-1)

D/C Ratio: 8.948 = B.824 + B.124 + D.DOO
F

= fafFa + fbw/Fbw + fbz/Fbz
AXIAL FORCE & BIAXIAL MOMENT DESIGH (HZ2-1)
Factor L K1 K2 B1 B2 Cm

Major Bending 1.0888 1.088 1.068 1.68688 1.088 1.088
Minor Bending 1.0888 1.088 1.068 1.8688 1.0888 1.088
L1tb Klth Ch
LTH 1.888 1.6880 1.697
Pu phi*Pnc phi=Pnt
Force Capacity Capacity
Axial -589.243 715.184 838.321
Hu phi=hn phi=hn
Homent Capacity Mo LTB
Major Moment 2.237 17.993 17.993
Minor Moment 8.0888 16.919
SHEAR CHECK
Uu phi=Un Stress Status
Force Capacity Ratio Check
Major Shear 2.575 261.298 6.818 0K
Minor Shear 6.8608 261.298 6.808 0K
BRACE MAXIMUM AXIAL LOADS
P P
Comp Tens
Axial H/C -589.243
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8.2.7 Indices de sobre-esfuerzos estructura

100| ‘

0.90
/ 0.70
0.50
0.00
indices de sobre-esfuerzos cercha
~
o. DISENO CUBIERTA BLOQUE 17
9. [EVALUACION DE CARGAS Y DISENO DE
CORREAS
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GEOMETRIA DE SECCION DE LA CORREA

Inclinacién de la cubierta 13.97 = 24.88%
Smax entre correas 1.69 m

Luz de disefio de correas 4.8l m

MATERIALES

Acero estructural:

Para angulos A36, fy = 250 Mpa, fu = 400 Mpa
Perfiles PHR A527, fy = 350 Mpa, fu = 450 Mpa
Tuberia estructural A500GrC, fy = 350 Mpa, fu = 417 Mpa
CARGAS
CARGA MUERTA: Segun tabla B.3.4.1-1 y B.3.4.1-4 del titulo B de la NSR-10
Teja Eernit 0.25|KN/m?
Varios (Metalicos) 0.05|KN/m?
Lamparas 0.05|KN/m?
Peso propio 0.08|KN/m?
D = Total Carga Muerta (D) 0.43|KN/m?
Se calcula la resultante de carga muerta para una pendiente de la cubierta de 13.97
W D =| 0.44 |KN/m2
CARGA VIVA: Segun tabla B.4.2.1-2 del titulo B de la NSR-10
Para una pendiente de 13.97
Lr=| 0.50 |KN/m?2
CARGA DE GRANIZO: Segun B.4.8.3 del titulo B de la NSR-10, la carga de granizo, G:
G =| 1.00 |KN/m2
CARGA DE VIENTO:
w=| 0.52 |KN/m2 (Presién)
Para la separacion de correas de 1.69 m, se tienen las siguientes cargas:
WD= 0.74 KN/m
W Lr = 0.85 KN/m
Ww = 0.88 KN/m
WG= 1.69 KN/m
COMBINACIONES DE CARGA
Segun lo estipulado en B.2.4.2 del titulo B de la NSR-10:
Combinaciones de carga para ser utilizadas con el método de resistencia.
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COMBINACION CARGA TOTAL
MAYORADA KN/m
1,4D 1.04
1,2D+0,5Lr 2.24
1.2D+0.5G 1.73
1,2D+1,6Lr+0,8W 2.94
1.2D+1.6G+0.8W 4.30
1,2D+1,6W+0,5Lr 2.72
1,2D+1,0E 0.89
0,9D+1,6W 2.07
0,9D+1,0E 0.67
Gobierna la combinacién 1,2D+1,6G+0,8W
Muerta Granizo Viento Wtotal
1,2D 1,6G 0,8W
0.89 2.70 0.70 4.30 KN/m
DISENO DE LA CORREA
1. Dimensiones del Perfil 1C 220 X 80 X 20 2.50
Luz de Calculo Lb 4810 mm
Base b 80 mm Y
Altura h 220 mm i
Espesor de LaAmina e 2.50 mm i
Area A 993.88 mm?2 i
Inercia eje mayor Ix 7279100 mm4 i
inercia eje menor ly 796060 mm4 ] N X
Mddulo de Seccion x Sx 66174 mm3 20 '
Méddulo de Secciény Sy 35461 mm3
Radio de Giro x rx 85.58 mm $ 20
Radio de Giroy ry 28.30 mm —>
80

2. Revision por Flexion
Momento Ultimo Mu Wu.L?/8 12.42 kKN.m
Momento Resistente #Mn 20.84 kN.m ok!
3. Revisién por Cortante
Cortante ultimo Vu Wul/2 10.33 kN
Cortante Resistente #Vn 156.54 kN ok!
4. Revisién por Combinacion de Cortante y Flexién

Kmv 0.66 ok!
5. Revisién por Pandeo Lateral
Momento de Fluencia My 23.16 kKN.m
Mddulo de sec. Fibra a comp Sc 132347.27 mm3
Relacién Sc/Sx 2.00
Momento Resistente #Mn 46.32 KN.m
Momento Ultimo Mu Wu.L?/8 12.42 kKN.m ok!
DISENO CERCHA

REACCIONES
CORREAS (KN)
D 1.78
Lr 2.03
W 2.11
G 4.06
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9. DISENO CERCHA
9.2.1 PERFILES PROPUESTOS

Cordones Diagonales
2L.2.5x2.5x3/16 21.1.25x1.25x1/8

9.22 RESULTADOS DEL ANALISIS

9.2.3 REACCIONES MAXIMAS EN LOS APOYOS

Modelo SAP 2000 Cercha

Reacciones maximas en direccién z

REACCIONES
CERCHA (KN)
D 11.66
Lr 13.32
W 13.58
G 21.71

9.2.4 DISENO DE LA ESTRUCTURA

9.25 Valores de momentos maximos (KN-m) y cortantes
maximos (KN) combinacién 1.2D+1.6G+0.8W:
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TABLE: Element Forces - Frames
Frame OutputCase P V2 M3
Text Text KN KN KN-m
48 |1,2D+1,6G+0,8W 0.34 0.00 0.00
51(1,2D+1,6G+0,8W -6.77 -0.57 -0.50
541,2D+1,6G+0,8W -6.91 0.55 -0.49
551,2D+1,6G+0,8W -0.49 -6.91 0.64
58 1,2D+1,6G+0,8W -0.51 -6.77 -0.61
61(1,2D+1,6G+0,8W -67.55 -2.22 1.16
67|1,2D+1,6G+0,8W -67.61 2.24 1.17
7511,2D+1,6G+0,8W -17.60 0.00 0.00
76 |1,2D+1,6G+0,8W -1.32 0.00 0.00
77 |1,2D+1,6G+0,8W -15.65 0.00 0.00
78 1,2D+1,6G+0,8W 0.15 0.00 0.00
791,2D+1,6G+0,8W 0.15 0.00 0.00
851,2D+1,6G+0,8W -15.65 0.00 0.00
87(1,2D+1,6G+0,8W -1.32 0.00 0.00
891,2D+1,6G+0,8W -17.60 0.00 0.00
911,2D+1,6G+0,8W -59.82 0.00 0.00
94 1,2D+1,6G+0,8W -59.85 0.00 0.00
951,2D+1,6G+0,8W -48.05 0.00 0.00
96 |1,2D+1,6G+0,8W -48.05 0.00 0.00
99 1,2D+1,6G+0,8W 0.12 0.00 0.00
100 | 1,2D+1,6G+0,8W 39.40 1.28 0.64
101 |1,2D+1,6G+0,8W 39.42 1.46 -0.89
105 |1,2D+1,6G+0,8W 16.66 2.75 -1.20
107 | 1,2D+1,6G+0,8W 25.86 0.57 0.30
108 | 1,2D+1,6G+0,8W 25.86 -0.57 0.30
110|1,2D+1,6G+0,8W 16.65 -2.75 -1.20
114 |1,2D+1,6G+0,8W 39.53 -1.56 -0.91
115|1,2D+1,6G+0,8W 39.50 -1.16 0.61
119 |1,2D+1,6G+0,8W -70.10 -3.10 1.37
122 |1,2D+1,6G+0,8W -70.11 3.10 1.37
126 | 1,2D+1,6G+0,8W 38.67 -1.67 -0.89
127 |1,2D+1,6G+0,8W 38.69 0.21 -0.10
128 |1,2D+1,6G+0,8W -50.34 -1.12 0.49
129 |1,2D+1,6G+0,8W -45.51 0.80 0.49
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130/ 1,2D+1,6G+0,8W -68.25| -0.19 0.15
131/ 1,2D+1,6G+0,8W -68.24| -0.64 0.49
132 1,2D+1,6G+0,8W -46.62| 0.75 0.49
133 1,2D+1,6G+0,8W -46.61| 0.28 0.09
134 1,2D+1,6G+0,8W 11.81| -1.13 0.57
135/ 1,2D+1,6G+0,8W 11.81| 1.13 0.57
136 1,2D+1,6G+0,8W -46.61| -0.28 0.09
137/ 1,2D+1,6G+0,8W -46.63| -0.75 0.49
138 1,2D+1,6G+0,8W -68.24|  0.64 0.49
139 1,2D+1,6G+0,8W -68.25| 0.19 0.15
140 1,2D+1,6G+0,8W -45.50| -0.80 0.49
141 1,2D+1,6G+0,8W -50.34| 1.12 0.49
142 | 1,2D+1,6G+0,8W 38.70| -0.22| -0.10
143|1,2D+1,6G+0,8W 38.68| 1.72| -0.91
144|1,2D+1,6G+0,8W 1.82|  0.00 0.00
146 | 1,2D+1,6G+0,8W 1.47|  0.00 0.00
147 1,2D+1,6G+0,8W 0.64| 0.00 0.00
149 1,2D+1,6G+0,8W -0.53| 0.00 0.00
150 1,2D+1,6G+0,8W -0.54|  0.00 0.00
152 | 1,2D+1,6G+0,8W 1.44|  0.00 0.00
154 |1,2D+1,6G+0,8W 1.44|  0.00 0.00
156 | 1,2D+1,6G+0,8W -0.54|  0.00 0.00
158|1,2D+1,6G+0,8W -0.53| 0.00 0.00
160 1,2D+1,6G+0,8W 0.64| 0.00 0.00
162 | 1,2D+1,6G+0,8W 1.47| 0.00 0.00
163|1,2D+1,6G+0,8W 1.77|  0.00 0.00
165 | 1,2D+1,6G+0,8W 53.03| -2.22| -1.20
166 | 1,2D+1,6G+0,8W 53.05| -0.71 0.30
167 1,2D+1,6G+0,8W 53.05| 0.71 0.30
168 | 1,2D+1,6G+0,8W 53.03| 2.22| -1.20
169 | 1,2D+1,6G+0,8W 1.46|  0.00 0.00
171 1,2D+1,6G+0,8W 1.46|  0.00 0.00
172|1,2D+1,6G+0,8W -36.90| 0.01 0.00
173|1,2D+1,6G+0,8W 29.50| 0.01 0.00
174|1,2D+1,6G+0,8W 68.14| 0.01 0.00
175/ 1,2D+1,6G+0,8W -36.10|  0.01 0.00
176|1,2D+1,6G+0,8W 29.96| 0.01 0.00
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177|1,2D+1,6G+0,8W -27.50 0.01 0.00
178 |1,2D+1,6G+0,8W -8.53 0.01 0.00
179|1,2D+1,6G+0,8W 11.12 0.01 0.00
180|1,2D+1,6G+0,8W -14.65 0.01 0.00
181|1,2D+1,6G+0,8W 47.88 0.01 0.00
182 |1,2D+1,6G+0,8W -53.75 0.01 0.00
183|1,2D+1,6G+0,8W 44.13 0.01 0.00
184 |1,2D+1,6G+0,8W 36.75 0.01 0.00
185|1,2D+1,6G+0,8W -32.25 0.01 0.00
186 |1,2D+1,6G+0,8W -36.89 0.01 0.00
187|1,2D+1,6G+0,8W 29.50 0.01 0.00
188 |1,2D+1,6G+0,8W 68.15 0.01 0.00
189 |1,2D+1,6G+0,8W -36.10 0.01 0.00
190|1,2D+1,6G+0,8W 29.95 0.01 0.00
191|1,2D+1,6G+0,8W -27.50 0.01 0.00
192 |1,2D+1,6G+0,8W -8.53 0.01 0.00
193 |1,2D+1,6G+0,8W 11.12 0.01 0.00
194 |1,2D+1,6G+0,8W -14.65 0.01 0.00
195|1,2D+1,6G+0,8W 47.88 0.01 0.00
196 | 1,2D+1,6G+0,8W -53.76 0.01 0.00
197 |1,2D+1,6G+0,8W 44.05 0.01 0.00
198 |1,2D+1,6G+0,8W 36.56 0.01 0.00
199 |1,2D+1,6G+0,8W -32.53 0.01 0.00
200 | 1,2D+1,6G+0,8W -13.62 0.00 0.00
201 |1,2D+1,6G+0,8W -83.59 2.49 1.16
202 | 1,2D+1,6G+0,8W 2.14 -0.51 -0.17
203 |1,2D+1,6G+0,8W 2.16 0.95 -0.42
204 | 1,2D+1,6G+0,8W 57.07 -0.56 -0.42
205 |1,2D+1,6G+0,8W 57.09 0.07 -0.13
206 | 1,2D+1,6G+0,8W 74.47 0.67 -0.50
207 | 1,2D+1,6G+0,8W 74.49 -0.76 -0.50
208 | 1,2D+1,6G+0,8W 23.73 -0.23 -0.08
209 |1,2D+1,6G+0,8W 23.75 1.20 -0.63
210(1,2D+1,6G+0,8W -83.51 2.81 1.37
211 (1,2D+1,6G+0,8W -25.89 0.50 -0.34
212 |1,2D+1,6G+0,8W -25.89 -0.50 -0.34
213 |1,2D+1,6G+0,8W -83.51 -2.81 1.37
(38)

Méndez & Asociados Proyectos de Ingenieria Ltda. - AMP Proyectos y Disefios Ltda.- P&D
Carrera 13 No. 134-22 - Bogota, Colombia Teléfonos: (Int+57+1) 602-8388 Carrera 19A No. 84-14 Piso 7 - Bogota, Colombia Teléfonos: (Int+57+1) 530-0660,
Fax: (Int+57+1) 566-4748 email: amp@amping.com.co Fax: (Int+57+1) 530-0650, 530-0651 email: planos@pyd.com.co



H 11 e

SERVICIO NACIONAL DE APRENDIZAJE - SENA

[Ps 1D

PROYECTOS Y DISENOS LTDA

214 | 1,2D+1,6G+0,8W 23.74| -1.20| -0.63
215 | 1,2D+1,6G+0,8W 23.73| 0.23| -0.08
216 | 1,2D+1,6G+0,8W 74.48| 0.76] -0.50
217 | 1,2D+1,6G+0,8W 74.47| -0.67| -0.50
218 | 1,2D+1,6G+0,8W 57.09| -0.07| -0.13
219 | 1,2D+1,6G+0,8W 57.07| 0.56| -0.42
220 | 1,2D+1,6G+0,8W 2.16| -0.95| -0.42
221 |1,2D+1,6G+0,8W 2.14| 051 -0.17
222 | 1,2D+1,6G+0,8W -83.65| -2.50 1.17

9.2.6 Verificacion de la seccion propuesta
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AISC260-85/1BC2806 STEEL SECTIOH CHECK ({Summary for Combo and Station)
Units =: KH, m, ©
Frame : 281 X HMid: 8.263 Combo: 1,2D+1,6G+08,8Y Design Type: Brace
Length: 8.542 ¥ Mid: 0.080 Shape: 2L2.5X2.583/16 Frame Type: Special HMoment Frame
Loc : B.608 Z Mid: -8.885% Class: Slender Princpl Rot: 0.888 degrees
Provision: LRFD  Analysis: Direct Analysis
D/C Limit=8.958 2nd Order: General 2nd Order Reduction: Tau-b Fixed
AlphaPr/Py=0.288 AlphaPr/Pe=0.027 Tau_b=1.000 EA factor=0.800 EI factor=8.808
PhiB=08.988 PhiC=08.988 PhiTY¥=08_.9288 PhiTF=8.758
Phis=08.988 PhiS-RI=1.8088 PhisT=08.988
A=0.0801 133=0.008 r33=0.0820 $33=9.931E-86 Au3=6.048E- 04
J=08.80808 122=0.808 r22=0.826 §22=1.276E-85 AvZ2=6.048E-04
alpha=20.080
E=199947078.8 fy=250000.000 Ry=1.0808 z33=1.786E- 05
RLLF=1.888 Fu=4800060.0080 z22=2.B47E- 85
STRESS CHECK FORCES & MOMENTS (Combo 1,2D+1,6G+@,8U)
Location Pu Hu33 Hu22 Uu2 Uu3 Tu
a.060 -83.587 1.162 a.a8a 2.401 a.a8a a.a8a
PMH DEMAND/CAPACITY RATIOD {(H2-1)
D/C Ratio: A.734 = A.489 + 0.325 + 0.00808
= fafFa + fbw/Fbw + fbz/Fbz
ANIAL FORCE & BIAXIAL MOMENT DESIGH {H2-1)
Factor L K1 K2 B1 B2 Cm
Major Bending 1.0808 1.0808 1.06808 1.06808 1.06808 8.548
Minor Bending 1.888 1.888 1.888 1.888 1.888 1.088
L1tb K1tb Cb
LTB 1.080 1.080 8.928
Pu phi*Pnc phi*Pnt
Force Capacity Capacity
Axial -83.587 284 .352 261.298
Mu phix=Hn phix=Hn
Homent Capacity No LTB
Major Homent 1.162 3.57% 3.575%
Minor Homent g.08080 4.594
SHEAR CHECK
Uu phi=Un Stress Status
Force Capacity Ratio Check
Major Shear 2.471 81.653 a.831 0K
Minor Shear 8.0860 81.653 g.0688 0K
BRACE MAXIMUM AXIAL LOADS
P P
Comp Tens
Axial -83.587 H/C
9.2.7 Indices de sobre-esfuerzos estructura
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GEOMETRIA DE SECCION DE LA CORREA

Inclinacién de la cubierta 13.17 = 23.40%
Smax entre correas 1.69 m

Luz de disefio de correas 4.82 m

MATERIALES

Acero estructural:

Para angulos A36, fy = 250 Mpa, fu = 400 Mpa
Perfiles PHR A527, fy = 350 Mpa, fu = 450 Mpa
Tuberia estructural A500GrC, fy = 350 Mpa, fu = 417 Mpa
CARGAS
CARGA MUERTA: Segun tabla B.3.4.1-1 y B.3.4.1-4 del titulo B de la NSR-10
Teja Eemnit 0.25
Varios (Metélicos) 0.05
Lamparas 0.05
Peso propio 0.08
D = Total Carga Muerta (D) 0.43
Se calcula la resultante de carga muerta para una pendiente de la cubierta de 13.17
WD = 0.44 |KN/m2
CARGA VIVA: Segun tabla B.4.2.1-2 del titulo B de la NSR-10
Para una pendiente de 13.17
Lr = 0.50 |KN/m?2
CARGA DE GRANIZO: Segun B.4.8.3 del titulo B de la NSR-10, la carga de granizo, G:
G = 1.00 |KN/m2
CARGA DE VIENTO:
w=| 0.52 |KN/m?2 (Presién)

Para la separacion de correas de 1.69 m, se tienen las siguientes cargas:

WD-= 0.74 KN/m
WLr = 0.85 KN/m
Ww = 0.88 KN/m
WG= 1.69 KN/m

COMBINACIONES DE CARGA
Segun lo estipulado en B.2.4.2 del titulo B de la NSR-10:

Combinaciones de carga para ser utilizadas con el método de resistencia.

(42)
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COMBINACION CARGA TOTAL
MAYORADA KN/m
1,4D 1.03
1,2D+0,5Lr 2.24
1.2D+0.5G 1.73
1,2D+1,6Lr+0,8W 2.94
1.2D+1.6G+0.8W 4.29
1,2D+1,6W+0,5Lr 2.71
1,2D+1,0E 0.89
0,9D+1,6W 2.07
0,9D+1,0E 0.66
Gobierna la combinacién 1,2D+1,6G+0,8W
Muerta Granizo Viento Wtotal
1,2D 1,6G 0,8W
0.89 2.70 0.70 4.29 KN/m
DISENO DE LA CORREA
1. Dimensiones del Perfil 1C 220 X 80 X 20 2.50
Luz de Calculo Lb 4820 mm
Base b 80 mm Y
Altura h 220 mm i
Espesor de LaAmina e 2.50 mm i
Area A 993.88 mm?2 i
Inercia eje mayor Ix 7279100 mm4 i
inercia eje menor ly 796060 mm4 ] N X
Mddulo de Seccion x Sx 66174 mm3 20 '
Méddulo de Secciény Sy 35461 mm3
Radio de Giro x rx 85.58 mm $ 20
Radio de Giroy ry 28.30 mm —>
80

2. Revision por Flexion
Momento Ultimo Mu Wu.L?/8 12.47 kKN.m
Momento Resistente #Mn 20.84 kN.m ok!
3. Revisién por Cortante
Cortante ultimo Vu Wul/2 10.35 kN
Cortante Resistente #Vn 156.54 kN ok!
4. Revisién por Combinacion de Cortante y Flexién

Kmv 0.66 ok!
5. Revisién por Pandeo Lateral
Momento de Fluencia My 23.16 kKN.m
Mddulo de sec. Fibra a comp Sc 132347.27 mm3
Relacién Sc/Sx 2.00
Momento Resistente #Mn 46.32 KN.m
Momento Ultimo Mu Wu.L?/8 12.47 kKN.m ok!
DISENO CERCHA

REACCIONES
CORREAS (KN)
D 1.78
Lr 2.04
W 2.12
G 4.07
(43)
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102 DISENO CERCHA
10.2.1 PERFILES PROPUESTOS

Cordones

Diagonales

2L.3x3x1/4

2L.2x2x1/8

10.2.2 RESULTADOS DEL ANALISIS

Modelo SAP 2000 Cercha

10.2.3 REACCIONES MAXIMAS EN LOS APOYQOS

Reacciones maximas en direccién z

REACCIONES
CERCHA (KN)
D 16.97
Lr 18.30
W 18.66
G 35.89
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10.2.4 DISENO DE LA ESTRUCTURA

10.2.5 Valores de momentos maximos (KN-m) y cortantes
maximos (KN) combinacién 1.2D+1.6G+0.8W:

TABLE: Element Forces - Frames
Frame OutputCase P V2 M3
Text Text KN KN KN-m
82| 1.2D+1.6G+0.8W 3.36 -0.09 -0.06
84 |1.2D+1.6G+0.8W -15.13 9.76 -1.00
102 | 1.2D+1.6G+0.8W -15.18 -9.72 0.99
124 | 1.2D+1.6G+0.8W -4.57 0.00 0.00
125 | 1.2D+1.6G+0.8W -0.66 0.00 0.00
126 | 1.2D+1.6G+0.8W 17.21 0.01 0.00
129 [ 1.2D+1.6G+0.8W -90.23 0.01 0.00
132 [ 1.2D+1.6G+0.8W -13.40 0.01 0.00
133 (1.2D+1.6G+0.8W 28.67 0.02 0.00
135 | 1.2D+1.6G+0.8W -13.50 0.01 0.00
136 | 1.2D+1.6G+0.8W 28.86 0.02 0.00
137 | 1.2D+1.6G+0.8W -4.13 0.00 0.00
138 | 1.2D+1.6G+0.8W -89.34 0.01 0.00
139 | 1.2D+1.6G+0.8W -0.60 0.00 0.00
140 | 1.2D+1.6G+0.8W 17.68 0.01 0.00
143 | 1.2D+1.6G+0.8W -1.33 0.00 0.00
144 | 1.2D+1.6G+0.8W -65.63 0.02 0.00
145 | 1.2D+1.6G+0.8W 68.64 0.03 0.01
147 | 1.2D+1.6G+0.8W 0.49 0.00 0.00
148 | 1.2D+1.6G+0.8W -89.63 0.02 0.00
149 | 1.2D+1.6G+0.8W 87.90 0.02 0.00
152 [ 1.2D+1.6G+0.8W -1.34 0.00 0.00
153 [ 1.2D+1.6G+0.8W 0.43 0.00 0.00
155 | 1.2D+1.6G+0.8W 87.56 0.02 0.00
156 | 1.2D+1.6G+0.8W -89.15 0.02 0.00
157 | 1.2D+1.6G+0.8W 68.21 0.03 0.01
158 | 1.2D+1.6G+0.8W -64.83 0.02 0.00
159 [ 1.2D+1.6G+0.8W -35.28 -2.29 1.40
160 | 1.2D+1.6G+0.8W 1.87 4.29 1.40
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161 | 1.2D+1.6G+0.8W 1.42 -0.12 -0.13
162 | 1.2D+1.6G+0.8W 146.16 0.64 -0.49
163 | 1.2D+1.6G+0.8W 146.20 -0.27 -0.49
164 | 1.2D+1.6G+0.8W 262.72 1.18 -1.62
165 | 1.2D+1.6G+0.8W 10.62 2.82 1.00
166 | 1.2D+1.6G+0.8W 46.03 -0.92 -0.92
167 | 1.2D+1.6G+0.8W -84.54 -0.88 -0.32
168 | 1.2D+1.6G+0.8W -84.52 -0.33 0.44
169 | 1.2D+1.6G+0.8W -212.74 0.16 0.44
170 | 1.2D+1.6G+0.8W -212.69 -1.15 1.27
172 | 1.2D+1.6G+0.8W -35.41 -2.26 1.40
173 |1.2D+1.6G+0.8W -0.75 4.46 1.40
174 | 1.2D+1.6G+0.8W -1.25 -0.12 -0.12
175 |1.2D+1.6G+0.8W 144.20 0.63 -0.48
176 | 1.2D+1.6G+0.8W 144.23 -0.23 -0.48
177 | 1.2D+1.6G+0.8W 261.83 1.07 -1.52
178 | 1.2D+1.6G+0.8W 10.57 2.77 0.99
179 | 1.2D+1.6G+0.8W 46.44 -0.83 -0.89
180 | 1.2D+1.6G+0.8W -82.24 -0.93 -0.35
181 | 1.2D+1.6G+0.8W -82.22 -0.33 0.44
182 | 1.2D+1.6G+0.8W -211.22 0.16 0.44
183 |1.2D+1.6G+0.8W -211.17 -1.14 1.26
187 | 1.2D+1.6G+0.8W 46.24 0.02 0.00
188 | 1.2D+1.6G+0.8W -35.73 0.00 0.00
189 | 1.2D+1.6G+0.8W 60.65 0.01 0.00
193 | 1.2D+1.6G+0.8W 56.24 0.01 0.00
195 | 1.2D+1.6G+0.8W -38.12 0.01 0.00
196 | 1.2D+1.6G+0.8W 45.86 0.02 0.00
197 | 1.2D+1.6G+0.8W 230.58 -2.18 -1.62
198 | 1.2D+1.6G+0.8W 193.48 -1.53 0.53
199 | 1.2D+1.6G+0.8W 237.33 -1.82 -1.52
200 | 1.2D+1.6G+0.8W 193.38 -1.70 0.52
201 | 1.2D+1.6G+0.8W -275.88 0.58 1.27
202 | 1.2D+1.6G+0.8W -227.82 2.06 0.80
203 | 1.2D+1.6G+0.8W -275.36 0.55 1.26
204 | 1.2D+1.6G+0.8W -227.54 1.81 0.86
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AISC360-05/IBC2806 STEEL SECTION CHECK

Units : KH, m, C

Frame :@ 197 X Mid: 4_865 Combo: 1.2D+1.6G+8._8Y
Length: 98.597 Y Hid: 9.0808 Shape: 2L3K35174
Loc - B.068 2 Mid: 3.3m Class: Hon-Compact
Provision: LRFD Analysis: Direct Analysis

D/C Limit=0.958 2nd Order: General 2nd Order
AlphaPr/Py=0.496 AlphaPr/Pe=08.840 Tau_b=1.0888
PhiB=8.288 PhiC=8.780 PhiTY¥=08.9088
Phis=8.988 PhiS-RI=1.888 PhisT=08.988
A=0.882 133=1.0356E- 86 r33=0.024

J=0.888 122=1.983E-86 r22=0.832
alpha=%@8.06088

E=199947978 .8 fy=250000.00880 Ry=1.888

RLLF=1.08088 Fu=4B80000.0888

STRESS CHECK FORCES & HWOMEMTS (Combo 1.2D+1_6G+8_8UW)
Location Pu Mu33 Hu22
a.608 230.577 -1.622 a.600

PHM DEMAND/CAPACITY RATIO (H2-1)

D/C Ratio: 8.934 = B.552 + A_383 + B.008
= fa/Fa + fbw/Fbw + fbz/Fbz
AXIAL FORCE & BIAXIAL MOMENT DESIGH (H2-1)
Factor L K1 K2
Major Bending 1.0800 1.088 1.08080
Hinor Bending 1.0080 1.0488 1.0680
L1th Klth [Hi]
LTB 1.08088 1.8088 1.458
Pu phi=Pnc phi=Pnt
Force Capacity Capacity
Axial 230.577 au7.706 18. 0864
Mu phix*Hn phixHn
Homent Capacity No LTB
Hajor Homent -1.622 4.248 4.248
Minor Homent a.8ae 4.7
SHEAR CHECK
Uu phi=ln Stress
Force Capacity Ratio
Hajor Shear 2.874 130.645 B.816
Minor Shear 8.008 1308.645 6.868
COMHECTION SHEAR FORCES FOR BEAHWS
UHajor UHajor
Left Right
Hajor (U2} 2.874 2177
(48)

{(Summary for Combo and Station)

Design Type: Beam
Frame Type: Special HMoment Frame
Princpl Rot: B6.888 degrees

Reduction: Tau-b Fixed

EfA factor=8.880 EI factor=8.800

PhiTF=8.758

§33=1.885E-85
522=2 _.498E-85

Auv3=2.677E-84
AvZ2=9_.677E-04

233=3.409E-05
z22=3_.97LE-B5

Uu2 Uu3 Tu
-2._0874 a_oee 8._aoa
B1 B2 Cm
1.0888 1.688 1.08aa8
1.6888 1.6888 1.08688
Status
Check
0K
oK
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GEOMETRIA DE SECCION DE LA CORREA

Inclinacion de la cubierta 13.17 = 23.40%
Smax entre correas 1.69 m

Luz de disefio de correas 5.35m

MATERIALES

Acero estructural:

Para angulos A36, fy = 250 Mpa, fu = 400 Mpa
Perfiles PHR A527, fy = 350 Mpa, fu = 450 Mpa
Tuberia estructural A500GrC, fy = 350 Mpa, fu = 417 Mpa
CARGAS
CARGA MUERTA: Segln tabla B.3.4.1-1 y B.3.4.1-4 del titulo B de la NSR-10
Teja Eernit 0.25|KN/m?
Varios (Metalicos) 0.05|KN/m?
Lamparas 0.05|KN/m?
Peso propio 0.05|KN/m?
D = Total Carga Muerta (D) 0.40|KN/m?
Se calcula la resultante de carga muerta para una pendiente de la cubierta de 13.17
WD =| 0.41 |KN/m?
CARGA VIVA: Segun tabla B.4.2.1-2 del titulo B de la NSR-10
Para una pendiente de 13.17
Lr=| 0.50 |KN/m2
CARGA DE GRANIZO: Segun B.4.8.3 del titulo B de la NSR-10, la carga de granizo, G:
G=| 1.00 |KN/m2

CARGA DE VIENTO:

w=| 0.52 |KN/m?2 (Presién)

Para la separacion de correas de 1.69 m, se tienen las siguientes cargas:

WD= 0.69 KN/m
WiLr= 0.85 KN/m
Ww = 0.88 KN/m
W= 1.69 KN/m

COMBINACIONES DE CARGA
Segun lo estipulado en B.2.4.2 del titulo B de la NSR-10:

Combinaciones de carga para ser utilizadas con el método de resistencia.
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PROYECTOS Y DISENOS LTDA
COMBINACION CARGA TOTAL
MAYORADA KN/m
1,4D 0.96
1,2D+0,5Lr 2.18
1.2D+0.5G 1.67
1,2D+1,6Lr+0,8W 2.88
1.2D+1.6G+0.8W 4.23
1,2D+1,6W+0,5Lr 2.65
1,2D+1,0E 0.82
0,9D+1,6W 2.02
0,9D+1,0E 0.62
Gobierna la combinacién 1,2D+1,6G+0,8W
Muerta Granizo Viento Wtotal
1,2D 1,6G 0,8W
0.82 2.70 0.70 4.23 KN/m
DISENO DE LA CORREA
1. Dimensiones del Perfil 1C 220 X 80 X 20 2.50
Luz de Calculo Lb 5350 mm
Base b 80 mm Y
Altura h 220 mm i
Espesor de LaAmina e 2.50 mm i
Area A 993.88 mm?2 i
Inercia eje mayor Ix 7279100 mm4 i
inercia eje menor ly 796060 mm4 ] N X
Mddulo de Seccion x Sx 66174 mm3 20 '
Méddulo de Secciény Sy 35461 mm3
Radio de Giro x rx 85.58 mm $ 20
Radio de Giroy ry 28.30 mm —>
80

2. Revision por Flexion
Momento Ultimo Mu Wu.L?/8 15.14 kKN.m
Momento Resistente #Mn 20.84 kN.m ok!
3. Revisién por Cortante
Cortante ultimo Vu Wul/2 11.32 kN
Cortante Resistente #Vn 156.54 kN ok!
4. Revisién por Combinacion de Cortante y Flexién

Kmv 0.80 ok!
5. Revisién por Pandeo Lateral
Momento de Fluencia My 23.16 kKN.m
Mddulo de sec. Fibra a comp Sc 132347.27 mm3
Relacién Sc/Sx 2.00
Momento Resistente #Mn 46.32 KN.m
Momento Ultimo Mu Wu.L?/8 15.14 kN.m ok!
DISENO CERCHA

REACCIONES
CORREAS (KN)
D 1.84
Lr 2.26
W 2.35
G 4.52
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112 DISENO CERCHA
11.2.1 PERFILES PROPUESTOS

PERFIL PROPUESTO
2PHR305X80X3 mm

11.2.2 RESULTADOS DEL ANALISIS

Modelo SAP 2000 Cercha

11.2.3 REACCIONES MAXIMAS EN LOS APOYOS

Reacciones maximas en direccién z

REACCIONES
CERCHA (KN)
D 11.64
Lr 14.63
w 15.60
G 29.97

11.2.4 DISENO DE LA ESTRUCTURA

11.2.5 Valores de momentos maximos (KN-m) y cortantes
maximos (KN) combinacién 1.2D+1.6G+0.8W:

TABLE: Element Forces - Frames

Frame ‘ OutputCase ‘ P ‘ V2 ‘ M3
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PROYECTOS Y DISENOS LTDA
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SERVICIO NACIONAL DE APRENDIZAJE - SENA

Text Text KN KN KN-m
8|1.2D+1.6G+0.8W -145.40 -24.96 10.47
20| 1.2D+1.6G+0.8W -145.41 -24.93 10.41
22| 1.2D+1.6G+0.8W -149.40 20.40 -17.82
23| 1.2D+1.6G+0.8W 3.46 -28.17 -17.82
25(1.2D+1.6G+0.8W -149.39 20.37 -17.80
26| 1.2D+1.6G+0.8W 3.47 -28.21 -17.80

11.2.6 Verificacion de la seccidon propuesta

AISC368-05/1BC2006 STEEL SECTION CHECK (Summary for Combo and Station)

Units : KH, m, C

Frame : 25 X HMid: 2.739 Combo: 1.2D+1.6G+8.8W Design Type: Brace

Length: 1.4088 ¥ Mid: 0.606a Shape: 2PHR3IG5X8OX3 Frame Type: Special Moment Frame
Loc o 1.408 Z Mid: Z2.983 Class: Slender Princpl Rot: B8.888 degrees

Provision: LRFD
D/C Limit=0.950

Analysis: Direct Analysis

2nd Order: General 2nd Order Reduction: Tau-b Fixed

AlphaPr/Py=8.157 AlphaPr/Pe=08.821 Tau_b=1.888 EA factor=8.888 EI factor=08.8008
PhiB=8.9040 PhiC=8.980 PhiT¥=08.9080 PhiTF=8.758
PhiS=08.900 PhiS-RI=1.60@ PhiST=08.90@
A=0.0883 133=3.526E-05 +33=08.113 $33=2.312E-84 Av3=9.600E-04
J=2.930E-085 122=1.318E-85 +22=0.0869 §22=1.638E-84 Av2=8.8082
E=199047078.8 fy=344737.804 Ry=1.188 Z233=2.791E-84
RLLF=1.8060 Fu=448159_263 Z222=1.792E-84
HSS Welding: ERW Reduce HSS Thickness? Ho
STRESS CHECK FORCES & HOMENTS {(Combo 1.2D+1.6G+8.8W)
Location Pu Mu33 Muz22 Uu2 Uu3d Tu
1.488 -149.391 -17.798 6.088 28.373 g.088 6.060
PHH DEMAND/CGAPACITY RATIO {H1-1a)
D/C Ratio: 8.622 = 9.336 + B.286 + 0.088
= (Pr/Pc) + (B/9)(Mr33/Mc33) + (8/9)(Hr22/HMc22)
AXIAL FORCE & BIANIAL HOMENT DESIGH (H1-1a)
Factor L K1 K2 B1 B2 Cm
Major Bending 2.214 1.0888 1.088 1.888 1.088 1.0808
Minor Bending 1.0888 1.888 1.088 1.888 1.088 1.088
L1tb K1ltb Cb
LTB 1.088 1.0888 2.196
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Pu phi*Pnc phi*Pnt
Force Capacity Capacity
Axial -149 .31 Luh 638 854 _LG6T
Hu phi*Hn phixMn
Homent Capacity Ho LTB
Major Homent -17.708 LL.322 5L.322
Hinor Homent a.088 25._889
Tu Tn phi*Tn
Homent Capacity Capacity
Torsion a.a8aa 25875 23.288
SHEAR CHECK
Uu phixUn Stress Status
Force Capacity Ratio Check
Major Shear 28.373 148 717 8.137 oK
Minor Shear 8.a8a80 168.660 8.808 oK
BRACE MAXIMUM AXIAL LOADS
P P
Conp Tens
fAxial N/C -149.391

11.2.7 Indices de sobre-esfuerzos estructura
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121 EVALUACION DE CARGAS Y DISENO DE
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PROYECTOS Y DISENOS LTDA
GEOMETRIA DE SECCION DE LA CORREA
Inclinacion de la cubierta 13.17 = 23.40%
Smax entre correas 1.69m
Luz de disefio de correas 4.0l m
MATERIALES
Acero estructural:
Para angulos A36, fy = 250 Mpa, fu = 400 Mpa
Perfiles PHR A527, fy = 350 Mpa, fu = 450 Mpa
Tuberia estructural A500GrC, fy = 350 Mpa, fu = 417 Mpa
CARGAS
CARGA MUERTA: Segln tabla B.3.4.1-1 y B.3.4.1-4 del titulo B de la NSR-10
Teja Eernit 0.25|KN/m2
Varios (Metélicos) 0.05|KN/m2
Lamparas 0.05|KN/m?2
Peso propio 0.03|KN/m2
D = Total Carga Muerta (D) 0.38|KN/m2
Se calcula la resultante de carga muerta para una pendiente de la cubierta de 13.17
W D =| 0.39 |KN/m2
CARGA VIVA: Segun tabla B.4.2.1-2 del titulo B de la NSR-10
Para una pendiente de 13.17
Lr=| 0.50 |KN/m2
CARGA DE GRANIZO: Segun B.4.8.3 del titulo B de la NSR-10, la carga de granizo, G:
G=| 1.00 |KN/m2
CARGA DE VIENTO:
w=| 0.52 |KN/m2 (Presién)

Para la separacion de correas de 1.69 m, se tienen las siguientes cargas:

W D= 0.66
WLr= 0.85
Ww = 0.88
WG= 1.69

COMBINACIONES DE CARGA

Segun lo estipulado en B.2.4.2 del titulo B de la NSR-10:

KN/m
KN/m
KN/m
KN/m

Combinaciones de carga para ser utilizadas con el método de resistencia.
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PROYECTOS Y DISENOS LTDA
COMBINACION CARGA TOTAL
MAYORADA KN/m
1,4D 0.93
1,2D+0,5Lr 2.15
1.2D+0.5G 1.64
1,2D+1,6Lr+0,8W 2.85
1.2D+1.6G+0.8W 4.20
1,2D+1,6W+0,5Lr 2.63
1,2D+1,0E 0.80
0,9D+1,6W 2.00
0,9D+1,0E 0.60
Gobierna la combinacién 1,2D+1,6G+0,8W
Muerta Granizo Viento Wtotal
1,2D 1,6G 0,8W
0.80 2.70 0.70 4.20 KN/m
DISENO DE LA CORREA
1. Dimensiones del Perfil [ 1C 203 X 67 X 19 2.00
Luz de Célculo Lb 4010 mm vy
Base b 67 mm i
Altura h 203 mm !
Espesor de Lamina e 2.00 mm ':
Area A 709.96 mm?2 '
Inercia eje mayor Ix 4336100 mm4 i
inercia eje menor ly 403214 mm4 ' X
Centroide en X Xcg 18.39 mm w3 |1 BT
Médulo de Seccion x Sx 42720 mm3
Médulo de Secciony Sy 21922 mm3
Radio de Giro x rx 78.15 mm $ 19
Radio de Giroy ry 23.83 mm . -
67

2. Revision por Flexion
Momento udltimo Mu Wu.L%8 8.45 kN.m
Momento Resistente #Mn 13.46 kN.m ok!
3. Revision por Cortante
Cortante dltimo Vu WuL/2 8.43 kN
Cortante Resistente #Vn 111.82 kN ok!
4. Revision por Combinacién de Cortante y Flexion

Kmv 0.70 ok!
5. Revision por Pandeo Lateral
Momento de Fluencia My 14.95 kN.m
Médulo de sec. Fibra a comp Sc 85440.39 mm3
Relacién Sc/Sx 2.00
Momento Resistente #Mn 29.90 KN.m
Momento udltimo Mu Wu.L%/8 8.45 kN.m ok!
DISENO CERCHA

REACCIONES
CORREAS (KN)
D 1.33
Lr 1.69
W 1.76
G 3.39
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122 DISENO CERCHA
12.2.1 PERFILES PROPUESTOS

Cordones Diagonales
2L2.5x2.5x1/4 | 2L.1.25x1.25x1/8

12.22 RESULTADOS DEL ANALISIS

Modelo SAP 2000 Cercha

12.2.3 REACCIONES MAXIMAS EN LOS APOYOS

Reacciones méaximas en direccién z

REACCIONES
CERCHA (KN)

D 12.32

Lr 13.55

w 13.82

G 26.58

12.2.4 DISENO DE LA ESTRUCTURA

12.2.5 Valores de momentos maximos (KN-m) y cortantes
maximos (KN) combinacién 1.2D+1.6G+0.8W:

TABLE: Element Forces - Frames

Frame OutputCase P V2 M3
Text Text KN KN KN-m
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134 |1.2D+1.6G+0.8W -18.78 1.39 0.28
135 |1.2D+1.6G+0.8W 28.81 0.00 0.00
136 |1.2D+1.6G+0.8W -18.78 1.39 0.28
146 |1.2D+1.6G+0.8W 3.20 0.00 0.00
147 |1.2D+1.6G+0.8W -14.68 0.00 0.00
148 | 1.2D+1.6G+0.8W -4.71 0.00 0.00
150 [ 1.2D+1.6G+0.8W 3.20 0.00 0.00
151 (1.2D+1.6G+0.8W -14.68 0.00 0.00
152 (1.2D+1.6G+0.8W -4.71 0.00 0.00
153 (1.2D+1.6G+0.8W -6.30 0.00 0.00
154 |1.2D+1.6G+0.8W -6.30 0.00 0.00
181 |1.2D+1.6G+0.8W -1.88 0.00 0.00
182 (1.2D+1.6G+0.8W -1.88 0.00 0.00
196 |1.2D+1.6G+0.8W -1.01 0.00 0.00
197 |1.2D+1.6G+0.8W 0.82 0.00 0.00
199 (1.2D+1.6G+0.8W -1.59 0.00 0.00
200 |1.2D+1.6G+0.8W 0.41 0.00 0.00
202 |1.2D+1.6G+0.8W -1.01 0.00 0.00
203 | 1.2D+1.6G+0.8W 0.82 0.00 0.00
204 | 1.2D+1.6G+0.8W -1.59 0.00 0.00
205 |1.2D+1.6G+0.8W 0.41 0.00 0.00
206 | 1.2D+1.6G+0.8W -31.36 0.01 0.00
207 | 1.2D+1.6G+0.8W 34.75 0.01 0.00
208 | 1.2D+1.6G+0.8W -38.70 0.01 0.00
209 | 1.2D+1.6G+0.8W 71.23 0.01 0.00
210|1.2D+1.6G+0.8W -63.55 0.01 0.00
211 |1.2D+1.6G+0.8W -48.98 0.01 0.00
212 |1.2D+1.6G+0.8W 35.04 0.01 0.00
213 |1.2D+1.6G+0.8W -29.17 0.01 0.00
214 |1.2D+1.6G+0.8W 22.35 0.00 0.00
215|1.2D+1.6G+0.8W -31.36 0.01 0.00
216 |1.2D+1.6G+0.8W 34.75 0.01 0.00
217 |1.2D+1.6G+0.8W -38.70 0.01 0.00
218 |1.2D+1.6G+0.8W 71.23 0.01 0.00
219 |1.2D+1.6G+0.8W -63.55 0.01 0.00
220|1.2D+1.6G+0.8W -48.98 0.01 0.00
221|1.2D+1.6G+0.8W 35.04 0.01 0.00
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222 |1.2D+1.6G+0.8W -29.17 0.01 0.00
223 |1.2D+1.6G+0.8W 22.35 0.00 0.00
224 |1.2D+1.6G+0.8W -26.24 -0.83 -0.28
225|1.2D+1.6G+0.8W -26.23 -0.50 0.20
226 |1.2D+1.6G+0.8W -80.61 0.98 -0.25
227 |1.2D+1.6G+0.8W -80.60 -3.87 1.63
228 | 1.2D+1.6G+0.8W -81.14 2.63 1.63
229 |1.2D+1.6G+0.8W -81.12 0.67 -0.30
230|1.2D+1.6G+0.8W 16.94 -0.57 -0.30
231|1.2D+1.6G+0.8W 16.96 0.24 -0.11
232 |1.2D+1.6G+0.8W 75.47 0.74 -0.63
233 |1.2D+1.6G+0.8W -26.24 -0.83 -0.28
234 |1.2D+1.6G+0.8W -26.23 -0.50 0.20
235|1.2D+1.6G+0.8W -80.61 0.98 -0.25
236 |1.2D+1.6G+0.8W -80.60 -3.87 1.63
237 |1.2D+1.6G+0.8W -81.14 2.63 1.63
238 |1.2D+1.6G+0.8W -81.12 0.67 -0.30
239 |1.2D+1.6G+0.8W 16.94 -0.57 -0.30
240|1.2D+1.6G+0.8W 16.96 0.24 -0.11
241 |1.2D+1.6G+0.8W 75.47 0.74 -0.63
242 |1.2D+1.6G+0.8W 13.74 0.32 0.19
243 |1.2D+1.6G+0.8W 54.81 0.58 -0.21
244 |1.2D+1.6G+0.8W 54.83 -1.00 0.25
245 |1.2D+1.6G+0.8W 130.19 3.81 -1.60
246 | 1.2D+1.6G+0.8W 130.21 -2.49 -1.60
247 |1.2D+1.6G+0.8W 9.53 -0.90 0.38
248 | 1.2D+1.6G+0.8W 13.36 0.80 0.38
249 |1.2D+1.6G+0.8W -51.59 -0.24 0.07
250|1.2D+1.6G+0.8W -51.57 -1.16 0.70
251|1.2D+1.6G+0.8W -77.15 3.29 0.70
252 |1.2D+1.6G+0.8W 13.74 0.32 0.19
253 |1.2D+1.6G+0.8W 54.81 0.58 -0.21
254 |1.2D+1.6G+0.8W 54.83 -1.00 0.25
255|1.2D+1.6G+0.8W 130.19 3.81 -1.60
256 | 1.2D+1.6G+0.8W 130.21 -2.49 -1.60
257 |1.2D+1.6G+0.8W 9.53 -0.90 0.38
258 |1.2D+1.6G+0.8W 13.36 0.80 0.38

(61)

Méndez & Asociados Proyectos de Ingenieria Ltda. - AMP
Carrera 13 No. 134-22 - Bogota, Colombia Teléfonos: (Int+57+1) 602-8388
Fax: (Int+57+1) 566-4748 email: amp@amping.com.co

Proyectos y Disefios Ltda.- P&D

Carrera 19A No. 84-14 Piso 7 - Bogota, Colombia Teléfonos: (Int+57+1) 530-0660,
Fax: (Int+57+1) 530-0650, 530-0651 email: planos@pyd.com.co



Jine

SERVICIO NACIONAL DE APRENDIZAJE - SENA

[Ps 1D

PROYECTOS Y DISENOS LTDA
259 |1.2D+1.6G+0.8W -51.59 -0.24 0.07
260 | 1.2D+1.6G+0.8W -51.57 -1.16 0.70
261 |1.2D+1.6G+0.8W -77.15 3.29 0.70

12.2.6 Verificacion de la seccidon propuesta
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AISC368-05/1BC2086 STEEL SECTION CHECK

Units : KH, m, C

Frame : 245 X Mid: -8.387 Combo: 1.2D+1.6G+0.8Y
Length: 8.490 ¥ Mid: @.0088 Shape: 2L2.5X2.5X1/4
Loc > B.49a Z2 Hid: 2.59%4 Class: Hon-Compact
Provision: LRFD Analysis: Direct Analysis

D/C Linit=0.958
AlphaPr/Py=-0.339

2nd Order: General 2nd Order
AlphaPr/Pe=0.827 Tau_b=1.08088

PhiB=8.908 PhiC=0.980 PhiTY=0.980
Phis=8.908 PhiS-RI=1.8088 PhiST=8.788
A=8.882 133=0.008 r33=0.820
J=0.0088 122=1.092E-86 r22=0.827
alpha=908.680808

E=199947978.8 fy=250000.0080 Ry=1.688

RLLF=1.888 Fu=4008088.0808

STRESS CHECK FORCES & MOMENTS (Combo 1.2D+1._6G+0.8W)
Location Pu Hu33 Hu22
a.498 138.186 -1.599 a.e88

PHH DEMAND/CAPACITY RATIO (H2-1)
D/C Ratio: 8.927 = B.377 + 8.550 + 0.0680
= fafFa + fbw/Fbw + fbz/Fbz

AXIAL FORCE & BIAXIAL HOHMENT DESIGH (HZ2-1)
Factor L K1 K2

Major Bending 1.6880 1.6880 1.6880
Minor Bending 1.6880 1.6880 1.6880
Llth Klth Ch
LTB 1.888 1.888 8.933
Pu phi=Pnc phi=Pnt
Force Capacity Capacity
Axial 138.186 381.769 345483
Hu phi=Hn phi=tn
Homent Capacity Ho LTB
Major HMoment -1.599 2.989 2.989
Hinor Homent g.880 L_9u7
SHEAR CHECK
Uu phi=Un Stress
Force Capacity Ratio
Major Shear 3.8087 188.871 8.835
Hinor Shear 8.880 188.871 a.888
BRACE MAXIMUM AXIAL LOADS
P P
Comp Tens
Axial N/C 138.186
(63)

{Summary for Combo and Station)

Design Type: Brace
Frame Type: Special Homent Frame
Princpl Rot: A.888 degrees

Reduction: Tau-b Fixed
EA factor=0.880 EI factor=8.888
PhiTF=8.758

§33=1.293E-85
§22=1.728E-85

Au3=8.065E-04
Auv2=8_0B65E- 04

233=2.327E-85
222=2.796E-B5

Uu2 Uu3 Tu
3.887 o.o8a 0.08a
B1 B2 Cm
1.888 1.888 1.888
1.888 1.888 1.888
Status
Check
0K
0K
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12.2.7 Indices de sobre-esfuerzos estructura

100‘ ‘

0.90
070
0.50
0.00
Indices de sobre-esfuerzos cercha
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131 EVALUACION DE CARGAS Y DISENO DE
CORREAS
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GEOMETRIA DE SECCION DE LA CORREA

Inclinacién de la cubierta 22.93 = 42.30%
Smax entre correas 1.38 m

Luz de disefio de correas 8.88 m

MATERIALES

Acero estructural:

Para angulos A36, fy = 250 Mpa, fu = 400 Mpa
Perfiles PHR A527, fy = 350 Mpa, fu = 450 Mpa
Tuberia estructural A500GrC, fy = 350 Mpa, fu = 417 Mpa
CARGAS
CARGA MUERTA: Segun tabla B.3.4.1-1 y B.3.4.1-4 del titulo B de la NSR-10
Teja Eernit 0.25|KN/m?
Varios (Metalicos) 0.05|KN/m?
Lamparas 0.05|KN/m?
Peso propio 0.12|KN/m?
D = Total Carga Muerta (D) 0.47|KN/m?
Se calcula la resultante de carga muerta para una pendiente de la cubierta de 22.93
W D =| 0.51 |KN/m2
CARGA VIVA: Segun tabla B.4.2.1-2 del titulo B de la NSR-10
Para una pendiente de 22.93
Lr=| 0.35 |KN/m?2
CARGA DE GRANIZO: Segun B.4.8.3 del titulo B de la NSR-10, la carga de granizo, G:
G =| 0.50 |KN/m2
CARGA DE VIENTO:
w=| 0.52 |KN/m2 (Presién)
Para la separacion de correas de 1.38 m, se tienen las siguientes cargas:
WD= 0.70 KN/m
W Lr = 0.48 KN/m
Ww = 0.72 KN/m
WG= 0.69 KN/m
COMBINACIONES DE CARGA
Segun lo estipulado en B.2.4.2 del titulo B de la NSR-10:
Combinaciones de carga para ser utilizadas con el método de resistencia.
(66)
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COMBINACION CARGA TOTAL
MAYORADA KN/m
1,4D 0.98
1,2D+0,5Lr 1.61
1.2D+0.5G 1.19
1,2D+1,6Lr+0,8W 2.19
1.2D+1.6G+0.8W 2.52
1,2D+1,6W+0,5Lr 2.23
1,2D+1,0E 0.84
0,9D+1,6W 1.78
0,9D+1,0E 0.63
Gobierna la combinacién 1,2D+1,6G+0,8W
Muerta Granizo Viento Wtotal
1,2D 1,6G 0,8W
0.84 1.10 0.57 2.52 KN/m
DISENO DE LA CORREA
1. Dimensiones del Perfil 2C 220 X 80 X 20 X 2.50
Luz de Calculo Lb 8880 mm Y
Base b 80 mm ]
Altura h 220 mm |
1

Espesor de Lamina e 2.50 mm N 1
Area 1987.7655 ~mm? |
Inercia eje mayor Ix 14580000 mm4 E
inercia eje menor ly 8174400 mm4 : X
Médulo de Seccién x Sx 132545  mm3 220 S T e
Méddulo de Secciény Sy 102180 mm3
Radio de Giro x rx 85.64 mm
Radio de Giroy ry 64.13 mm ‘Tl 20
2. Revision por Flexion 80
Momento Ultimo Mu Wu.L?/8 24.82 kN.m
Momento Resistente #Mn 41.75 KN.m ok!
3. Revisién por Cortante
Cortante ultimo Vu Wul/2 11.18 kN
Cortante Resistente #Vn 313.07 kN ok!
4. Revisién por Combinacion de Cortante y Flexién

Kmv 0.63 ok!
5. Revisién por Pandeo Lateral
Momento de Fluencia My 46.39 kKN.m
Mddulo de sec. Fibra a comp Sc 265090.91 mm3
Relacién Sc/Sx 2.00
Momento Resistente #Mn 92.78 KN.m
Momento Ultimo Mu Wu.L?/8 24.82 kN.m ok!
DISENO CERCHA

REACCIONES
CORREAS (KN)
D 3.11
Lr 2.14
W 3.19
G 3.06
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132 DISENO CERCHA
13.2.1 PERFILES PROPUESTOS

CERCHA Columnas
Cordones Diagonales OTROS ADICIONALES Cordones | Diagonales
2L.3x3x3/8 | 2L.2x2x3/16 NA 2L4x4x3/8 | 2L2x2x1/8

13.2.2 RESULTADOS DEL ANALISIS

Modelo SAP 2000 Cercha

13.2.3 REACCIONES MAXIMAS EN LOS APOYOS

Reacciones méaximas en direccién z
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REACCIONES
CERCHA (KN)
D 54.27
Lr 33.47
W 49.72
G 47.81

13.2.4 DISENO DE LA ESTRUCTURA

13.2.5 Valores de momentos maximos (KN-m) y cortantes

maximos (KN) combinacién 1.2D+1.6G+0.8W:

TABLE: Element Forces - Frames
Frame OutputCase P V2 M3
Text Text KN KN KN-m
90 |1,2D+1,6G+0,8W 12.74 14.78 4.31
93 |1,2D+1,6G+0,8W 0.24 0.01 0.00
94 |1,2D+1,6G+0,8W 1.66 0.01 0.00
95 |1,2D+1,6G+0,8W 3.95 0.01 0.00
96 | 1,2D+1,6G+0,8W 4.19 0.01 0.00
98 | 1,2D+1,6G+0,8W 23.95 0.01 0.00
99 |1,2D+1,6G+0,8W -43.80 0.01 0.00
100 | 1,2D+1,6G+0,8W 38.60 0.01 0.00
101 | 1,2D+1,6G+0,8W -49.04 0.01 0.00
102 | 1,2D+1,6G+0,8W 51.70 0.01 0.00
122 (1,2D+1,6G+0,8W 12.93 -14.72 -4.31
125 (1,2D+1,6G+0,8W 0.24 0.01 0.00
126 | 1,2D+1,6G+0,8W 1.66 0.01 0.00
127 (1,2D+1,6G+0,8W 3.96 0.01 0.00
128 (1,2D+1,6G+0,8W 4.16 0.01 0.00
130 | 1,2D+1,6G+0,8W 23.99 0.01 0.00
131 (1,2D+1,6G+0,8W -43.81 0.01 0.00
132 (1,2D+1,6G+0,8W 38.61 0.01 0.00
133 (1,2D+1,6G+0,8W -49.05 0.01 0.00
134 | 1,2D+1,6G+0,8W 51.71 0.01 0.00
135 (1,2D+1,6G+0,8W -4.33 0.01 0.00
136 | 1,2D+1,6G+0,8W -4.47 0.01 0.00
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137 | 1,2D+1,6G+0,8W -22.86 0.62 0.19
138 | 1,2D+1,6G+0,8W -22.71 1.23 0.33
148 | 1,2D+1,6G+0,8W -101.40 -7.49| -3.23
149 | 1,2D+1,6G+0,8W -101.41 -7.49| -3.23
150 | 1,2D+1,6G+0,8W -0.77 0.01 0.00
151 | 1,2D+1,6G+0,8W -0.32 0.00|  0.00
152 | 1,2D+1,6G+0,8W -3.03 0.00|  0.00
153 | 1,2D+1,6G+0,8W -0.90 0.01 0.00
154 | 1,2D+1,6G+0,8W -0.32 0.00|  0.00
155 | 1,2D+1,6G+0,8W -3.53 0.00|  0.00
156 | 1,2D+1,6G+0,8W 17.66 -0.62 0.45
157 | 1,2D+1,6G+0,8W 103.77 2.08| -1.19
158 | 1,2D+1,6G+0,8W 122.40 8.17| -2.85
162 | 1,2D+1,6G+0,8W -116.08 8.00| -1.20
166 | 1,2D+1,6G+0,8W -155.83 5.33 1.79
167 | 1,2D+1,6G+0,8W -33.96 2.91 1.20
168 | 1,2D+1,6G+0,8W -34.01 -0.89| -0.61
169 | 1,2D+1,6G+0,8W -39.34 3.47 2.09
170 | 1,2D+1,6G+0,8W -39.51 0.72| -0.22
171 | 1,2D+1,6G+0,8W -103.61 1.11| -0.41
172 | 1,2D+1,6G+0,8W -103.77 -0.55| -0.41
173 | 1,2D+1,6G+0,8W -182.74 0.43| -0.17
174 | 1,2D+1,6G+0,8W -118.81 5.47| -3.81
176 | 1,2D+1,6G+0,8W -65.26 2.54|  0.97
177 | 1,2D+1,6G+0,8W -65.72 -1.41 0.41
178 | 1,2D+1,6G+0,8W 3.04 0.61 0.41
179 | 1,2D+1,6G+0,8W 2.86 0.38 0.15
180 | 1,2D+1,6G+0,8W 18.17 -0.25 0.35
181 | 1,2D+1,6G+0,8W 103.71 1.91| -1.15
182 | 1,2D+1,6G+0,8W 122.37 8.19| -2.86
186 | 1,2D+1,6G+0,8W -116.13 7.88| -1.20
190 | 1,2D+1,6G+0,8W -155.77 5.30 1.79
191 | 1,2D+1,6G+0,8W -33.56 2.83 1.23
192 | 1,2D+1,6G+0,8W -33.61 -0.46| -0.54
193 | 1,2D+1,6G+0,8W -39.40 -3.45| -2.08
194 | 1,2D+1,6G+0,8W -39.58 0.72 0.22
195 | 1,2D+1,6G+0,8W -103.68 -1.11 0.41
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196 | 1,2D+1,6G+0,8W -103.84 0.55 0.41
197 | 1,2D+1,6G+0,8W -182.83 0.43 0.17
198 | 1,2D+1,6G+0,8W -118.76 5.47| -3.81
200 | 1,2D+1,6G+0,8W -65.18 2.54|  0.98
201 | 1,2D+1,6G+0,8W -65.64 -1.41 0.41
202 | 1,2D+1,6G+0,8W 3.13 0.61 0.41
203 | 1,2D+1,6G+0,8W 2.96 0.38 0.15
208 | 1,2D+1,6G+0,8W -1.99 0.01 0.00
209 | 1,2D+1,6G+0,8W -1.06 0.00|  0.00
210 | 1,2D+1,6G+0,8W 3.48 0.00|  0.00
211|1,2D+1,6G+0,8W -1.75 0.01 0.00
212 | 1,2D+1,6G+0,8W -0.99 0.00|  0.00
213 | 1,2D+1,6G+0,8W 3.48 0.00|  0.00
222 | 1,2D+1,6G+0,8W -12.91 0.01 0.00
223 |1,2D+1,6G+0,8W 18.69 0.02 0.00
224 |1,2D+1,6G+0,8W -52.60 0.01 0.00
225|1,2D+1,6G+0,8W 56.68 0.02 0.00
226 | 1,2D+1,6G+0,8W -93.62 0.01 0.00
227 |1,2D+1,6G+0,8W 83.33 0.02 0.00
232 | 1,2D+1,6G+0,8W -12.60 0.01 0.00
233 | 1,2D+1,6G+0,8W 19.00 0.02 0.01
234 | 1,2D+1,6G+0,8W -52.77 0.01 0.00
235 | 1,2D+1,6G+0,8W 56.64 0.02 0.00
236 | 1,2D+1,6G+0,8W -93.61 0.01 0.00
237|1,2D+1,6G+0,8W 83.31 0.02 0.00
239 | 1,2D+1,6G+0,8W 76.05 0.00|  0.00
240 | 1,2D+1,6G+0,8W 33.36 0.02 0.00
241 |1,2D+1,6G+0,8W -64.16 0.02 0.00
242 | 1,2D+1,6G+0,8W 32.13 0.01 0.00
243 | 1,2D+1,6G+0,8W 33.41 0.02 0.00
244 | 1,2D+1,6G+0,8W -63.72 0.02 0.00
246 | 1,2D+1,6G+0,8W -114.73 1.29 0.95
247 | 1,2D+1,6G+0,8W -114.80 -0.68 0.53
248 | 1,2D+1,6G+0,8W -63.78 0.73 0.53
249 | 1,2D+1,6G+0,8W -63.85 -0.31 0.24
250 | 1,2D+1,6G+0,8W 53.61 0.17 0.24
251 | 1,2D+1,6G+0,8W 53.53 3.81| -2.40
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252 | 1,2D+1,6G+0,8W -115.25 1.17 0.92
253 | 1,2D+1,6G+0,8W -115.47 -0.55 0.49
254 | 1,2D+1,6G+0,8W -63.80 0.67 0.49
255 | 1,2D+1,6G+0,8W -63.87 -0.30| 0.24
256 | 1,2D+1,6G+0,8W 53.55 0.17 0.24
257 | 1,2D+1,6G+0,8W 53.47 3.81| -2.40
258 | 1,2D+1,6G+0,8W 88.99 -0.59| -0.59
259 | 1,2D+1,6G+0,8W 62.45 0.52| -0.51
260 | 1,2D+1,6G+0,8W 62.38 -0.70| -0.51
261 | 1,2D+1,6G+0,8W -29.38 0.33| -0.25
262 | 1,2D+1,6G+0,8W -29.45 0.31| -0.25
263 | 1,2D+1,6G+0,8W -178.10 -2.85 2.37
265 | 1,2D+1,6G+0,8W 89.07 -0.58| -0.59
266 | 1,2D+1,6G+0,8W 62.62 0.43| -0.49
267 | 1,2D+1,6G+0,8W 62.55 0.67| -0.49
268 | 1,2D+1,6G+0,8W -29.32 0.32| -0.25
269 | 1,2D+1,6G+0,8W -29.40 0.31| -0.25
270 | 1,2D+1,6G+0,8W -178.02 -2.84 2.37
272 | 1,2D+1,6G+0,8W 33.36 0.01 0.00

13.2.6 Verificacion de la seccidon propuesta
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SERVICIO NACIONAL DE APRENDIZAJE - SENA

AISC368-85/71BC20A6 STEEL SECTION CHECK ({Summary for Combo and Station)

Units : KH, m, ©

Frame : 263 X Mid: @.98% Combo: 1,2D+1,6G+8,8Y Design Type: Brace

Length: B.899 Y Mid: 8.888 Shape: 2L3X3X3/8 Frame Type: Special Homent Frame
Loc : B.899 2 Mid: 8_856 Class: Compact Princpl Rot: 0.800 degrees

Provision: LRFD

Analysis: Direct Analysis
D/C Limit=08.958

2nd Order: General 2nd Order Reduction: Tau-b Fixed

AlphaPr/Py=08.262 AlphaPr/Pe=8.858 Tau_b=1.888 EA factor=0.8080 EI factor=8.8080
PhiB=8.988 PhiC=8.980 PhiTY=8.9080 PhiTF=8.758
PhiS=08.988 PhiS-RI=1.0808 PhiST=0.9088
A=0.883 I[33=1.465E-86 r33=8.823 $33=2.737E-8% Av3=8.881
J=0.08688 [22=2_833E-86 r22=08.832 $22=3_718E-05 Av2=8.881
alpha=9a.680808
E=199947978 .8 fy=250000. 0008 Ry=1.888 Z33=4.916E-05
RLLF=1.888 Fu=48680080. 0008 z22=6 .141E-0B5
STRESS CHECK FORCES & HOMEMTS {(Combo 1,2D+1,6G+8,8U)
Location Pu Mu33 Hu22 Uu2 Uul Tu
8.899 -178.0896 2.374 0.008 -2.B846 08.008 B.008

PHM DEMANDCAPACITY RATIOD
D/C Ratio:

{H2-1)
B.5680 = A.319 + B.241 + B_088
fafFa + fbw/Fbu + fbz/Fbz

AXIAL FORCE & BIAXIAL HMOMENT DESIGH (HZ2-1)
Factor L K1 K2 B1 B2 Cm

Major Bending 1.0888 1.8688 1.888 1.0888 1.08688 B.585
Hinor Bending 1.0088 1.0808 1.0808 1.008 1.008 1.0808
L1tb Klth Ch
LTE 1.0888 1.08088 B.863
Pu phi=Pnc phi=Pnt
Force Capacity Capacity
fixial -178.8%6 558.499 612.579
Hu phixHn phixHn
Moment Capacity Ho LTB
Major Moment 2.374 9_BL2 9.852
Minor HMoment a.080 13.384
SHEAR CHECK
Uu phi=Un Stress Status
Force Capacity Ratio Check
Hajor Shear 2.84b 195 067 a.e15 0K
Minor Shear a.888 195.967 8.008 0K
BRACE MAXIMUM AXIAL LOADS
P P
Comp Tens
Axial N/C -178.0%6
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13.2.7 Indices de sobre-esfuerzos estructura

1.00
0.90
0.70
0.50
0.00
indices de sobre-esfuerzos cercha
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1. DISENO CUBIERTA BLOQUE 25

141 EVALUACION DE CARGAS Y DISENO DE
CORREAS

(75)

Méndez & Asociados Proyectos de Ingenieria Ltda. - AMP Proyectos y Disefios Ltda.- P&D
Carrera 13 No. 134-22 - Bogota, Colombia Teléfonos: (Int+57+1) 602-8388 Carrera 19A No. 84-14 Piso 7 - Bogota, Colombia Teléfonos: (Int+57+1) 530-0660,
Fax: (Int+57+1) 566-4748 email: amp@amping.com.co Fax: (Int+57+1) 530-0650, 530-0651 email: planos@pyd.com.co



Jine

SERVICIO NACIONAL DE APRENDIZAJE - SENA

[Ps 1D

PROYECTOS Y DISENOS LTDA
GEOMETRIA DE SECCION DE LA CORREA
Inclinacion de la cubierta 22.93 = 42.30%
Smax entre correas 1.69m
Luz de disefio de correas 10.85 m
MATERIALES
Acero estructural:
Para angulos A36, fy = 250 Mpa, fu = 400 Mpa
Perfiles PHR A527, fy = 350 Mpa, fu = 450 Mpa
Tuberia estructural A500GrC, fy = 350 Mpa, fu = 417 Mpa
CARGAS
CARGA MUERTA: Segln tabla B.3.4.1-1 y B.3.4.1-4 del titulo B de la NSR-10
Teja Eernit 0.25|KN/m2
Varios (Metalicos) 0.05[KN/m2
Lamparas 0.05[KN/m2
Peso propio 0.14|KN/m2
D = Total Carga Muerta (D) 0.49|KN/m?2
Se calcula la resultante de carga muerta para una pendiente de la cubierta de 22.93
W D = 0.53 |KN/m2
CARGA VIVA: Seguln tabla B.4.2.1-2 del titulo B de la NSR-10
Para una pendiente de 22.93
Lr =| 0.35 |KN/m2
CARGA DE GRANIZO: Segln B.4.8.3 del titulo B de la NSR-10, la carga de granizo, G:
G =| 0.50 |KN/m2
CARGA DE VIENTO:
w=| 0.52 |KN/m2 (Presién)

Para la separacion de correas de 1.69 m, se tienen las siguientes cargas:

WD= 0.90 KN/m
WLr = 0.59 KN/m
Ww = 0.88 KN/m
WeaG-= 0.85 KN/m

COMBINACIONES DE CARGA
Segun lo estipulado en B.2.4.2 del titulo B de la NSR-10:

Combinaciones de carga para ser utilizadas con el método de resistencia.
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COMBINACION CARGA TOTAL
MAYORADA KN/m
1,4D 1.26
1,2D+0,5Lr 2.03
1.2D+0.5G 1.50
1,2D+1,6Lr+0,8W 2.73
1.2D+1.6G+0.8W 3.14
1,2D+1,6W+0,5Lr 2.78
1,2D+1,0E 1.08
0,9D+1,6W 2.22
0,9D+1,0E 0.81

Gobierna la combinacién 1,2D+1,6G+0,8W

Muerta Granizo Viento Wtotal
1,2D 1,6G 0,8W
1.08 1.35 0.70 3.14 KN/m
DISENO DE LA CORREA
1. Dimensiones del Perfil | 2C 305 X 80 X 25 X 3.00 |
Luz de Célculo Lb 10850 mm ' Y
Base b 80 mm '
Altura h 305 mm )
Espesor de Lamina e 3.00 mm E
Area A 2940.7434  mm2 H
Inercia eje mayor Ix 38532000 mm4 E
inercia eje menor ly 12858000 mm4 . X
Médulo de Seccién x Sx 252669 mm3 305 '
Médulo de Seccion y Sy 160725 mm3
Radio de Giro x rx 114.47 mm
Radio de Giro y ry 66.12 mm $ 25
. Sm—

2. Revision por Flexion 80
Momento Gltimo Mu Wu.L2/8 46.17 kKN.m
Momento Resistente #Mn 79.59 kN.m ok!
3. Revisién por Cortante
Cortante Ultimo Vu WuL/2 17.02 kN
Cortante Resistente #Vn 463.17 kN ok!
4. Revision por Combinacién de Cortante y Flexién

Kmv 0.62 ok!
5. Revisién por Pandeo Lateral
Momento de Fluencia My 88.43 kN.m
Médulo de sec. Fibra a comp Sc 505337.70 mm3
Relacion Sc/Sx 2.00
Momento Resistente #Mn 176.87 kN.m
Momento Gltimo Mu Wu.L2/8 46.17 kN.m ok!

REACCIONES
CORREAS (KN)
D 4.89
Lr 3.21
W 4.77
G 4.58
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1. DISENO CUBIERTA BLOQUE 26

151 EVALUACION DE CARGAS Y DISENO DE
CORREAS
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GEOMETRIA DE SECCION DE LA CORREA

Inclinacién de la cubierta 21.42 =39.23%
Smax entre correas 1.69m

Luz de disefio de correas 5.15m

MATERIALES

Acero estructural:

Para angulos A36, fy = 250 Mpa, fu = 400 Mpa
Perfiles PHR A527, fy = 350 Mpa, fu = 450 Mpa
Tuberia estructural A500GrC, fy = 350 Mpa, fu = 417 Mpa
CARGAS
CARGA MUERTA: Segln tabla B.3.4.1-1 y B.3.4.1-4 del titulo B de la NSR-10
Teja Eernit 0.25|KN/m?2
Varios (Metélicos) 0.05|KN/m2
Lamparas 0.05|KN/m2
Peso propio 0.05|KN/m?2
D = Total Carga Muerta (D) 0.40{KN/m?2
Se calcula la resultante de carga muerta para una pendiente de la cubierta de 21.42
W D =| 0.43 |[KN/m2
CARGA VIVA: Segun tabla B.4.2.1-2 del titulo B de la NSR-10
Para una pendiente de 21.42
Lr=| 0.35 |[KN/m2
CARGA DE GRANIZO: Segln B.4.8.3 del titulo B de la NSR-10, la carga de granizo, G:
G=| 0.50 |[KN/m2
CARGA DE VIENTO:
w=| 0.52 [KN/m2 (Presién)
Para la separacion de correas de 1.69 m, se tienen las siguientes cargas:
W D= 0.72 KN/m
W Lr = 0.59 KN/m
Ww = 0.88 KN/m
WaG-= 0.85 KN/m
COMBINACIONES DE CARGA
Segun lo estipulado en B.2.4.2 del titulo B de la NSR-10:
Combinaciones de carga para ser utilizadas con el método de resistencia.
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PROYECTOS Y DISENOS LTDA
COMBINACION CARGA TOTAL
MAYORADA KN/m
1,4D 1.01
1,2D+0,5Lr 1.81
1.2D+0.5G 1.29
1,2D+1,6Lr+0,8W 2.52
1.2D+1.6G+0.8W 2.92
1,2D+1,6W+0,5Lr 2.57
1,2D+1,0E 0.87
0,9D+1,6W 2.06
0,9D+1,0E 0.65
Gobierna la combinacién 1,2D+1,6G+0,8W
Muerta Granizo Viento Wtotal
1,2D 1,6G 0,8W
0.87 1.35 0.70 2.92 KN/m
DISENO DE LA CORREA
1. Dimensiones del Perfil 1C 220 X 80 X 20 2.50
Luz de Calculo Lb 5150 mm
Base b 80 mm Y
Altura h 220 mm
Espesor de Lamina e 2.50 mm k
Area A 993.88 mm? H
Inercia eje mayor Ix 7279100 mm4 !
inercia eje menor ly 796060 mm4 :
Médulo de Seccién x S 66174  mme |l N, X
Médulo de Seccién y Sy 43280 mm3 220 !
Radio de Giro x rx 85.58 mm
Radio de Giroy ry 28.30 mm $ 20
N
2. Revision por Flexion S ——
80

Momento Ultimo Mu Wu.L?/8 9.69 kN.m
Momento Resistente #Mn 20.84 kN.m ok!
3. Revisién por Cortante
Cortante ultimo Vu Wul/2 7.52 kN
Cortante Resistente #Vn 156.54 kN ok!
4. Revisién por Combinacion de Cortante y Flexién

Kmv 0.51 ok!
5. Revisién por Pandeo Lateral
Momento de Fluencia My 23.16 kKN.m
Mddulo de sec. Fibra a comp Sc 132347.27 mm3
Relacién Sc/Sx 2.00
Momento Resistente #Mn 46.32 KN.m
Momento Ultimo Mu Wu.L?/8 9.69 kN.m ok!
DISENO CERCHA

REACCIONES
CORREAS (KN)
D 1.86
Lr 1.52
W 2.26
G 2.18
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152 DISENO CERCHA
15.2.1 PERFILES PROPUESTOS

CERCHA
Cordones Diagonales OTROS ADICIONALES
2L.3x3x5/16 | 2L2x2x1/8 NA

15.2.2 RESULTADOS DEL ANALISIS

Modelo SAP 2000 Cercha

15.2.3 REACCIONES MAXIMAS EN LOS APOYQOS

Reacciones maximas en direccién z

REACCIONES
CERCHA (KN)
D 66.91
Lr 50.58
W 75.15
G 72.26
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15.2.4 DISENO DE LA ESTRUCTURA

15.2.5 Valores de momentos maximos (KN-m) y cortantes
maximos (KN) combinacién 1.2D+1.6G+0.8W:

TABLE: Element Forces - Frames
Frame OutputCase P V2 M3
Text Text KN KN KN-m
911,2D+1,6G+0,8W -10.37 0.00 0.00
93 11,2D+1,6G+0,8W -48.45 0.01 0.00
94 11,2D+1,6G+0,8W 17.05 0.01 0.00
100 | 1,2D+1,6G+0,8W 101.70 0.02 0.00
101 |1,2D+1,6G+0,8W 0.56 0.00 0.00
102 (1,2D+1,6G+0,8W 0.48 0.00 0.00
103 |1,2D+1,6G+0,8W 0.34 0.00 0.00
106 |1,2D+1,6G+0,8W -0.19 0.00 0.00
111 {1,2D+1,6G+0,8W 0.39 0.00 0.00
147 (1,2D+1,6G+0,8W 723.47 0.52 -0.06
150 | 1,2D+1,6G+0,8W -147.15 -0.83 0.63
151 (1,2D+1,6G+0,8W -147.12 -0.19 0.76
152 (1,2D+1,6G+0,8W -124.17 17.68 -4.94
153 (1,2D+1,6G+0,8W 71.91 0.41 0.31
160 | 1,2D+1,6G+0,8W 56.31 0.06 -0.03
161 |1,2D+1,6G+0,8W 125.81 -0.57 0.31
163 1,2D+1,6G+0,8W -428.27 -2.30 -1.09
164 |1,2D+1,6G+0,8W -445.27 0.01 0.00
165 |1,2D+1,6G+0,8W 173.82 0.02 0.00
166 |1,2D+1,6G+0,8W -123.76 18.88 -4.96
167 | 1,2D+1,6G+0,8W 215.38 0.16 0.58
169 (1,2D+1,6G+0,8W 132.79 -0.18 0.15
170 (1,2D+1,6G+0,8W -24.76 0.88 -0.37
171 (1,2D+1,6G+0,8W 1.75 -0.60 -0.37
172 (1,2D+1,6G+0,8W -0.16 0.00 0.00
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173 |1,2D+1,6G+0,8W -0.32 0.00 0.00
174 |1,2D+1,6G+0,8W 0.11 0.00 0.00
175 (1,2D+1,6G+0,8W 5.62 0.01 0.00
176 |1,2D+1,6G+0,8W -46.92 0.01 0.00
177 |1,2D+1,6G+0,8W 47.85 0.01 0.00
178 |1,2D+1,6G+0,8W -104.20 0.03 0.01
180 (1,2D+1,6G+0,8W 0.31 0.00 0.00
181 (1,2D+1,6G+0,8W 139.67 -0.88 0.58
184 (1,2D+1,6G+0,8W -72.73 0.00 0.00
185 (1,2D+1,6G+0,8W 80.87 0.01 0.00
187 (1,2D+1,6G+0,8W -0.30 0.00 0.00
188 (1,2D+1,6G+0,8W 70.66 0.02 0.00
189 (1,2D+1,6G+0,8W -117.96 0.03 0.01
190 |1,2D+1,6G+0,8W 117.35 0.03 0.01
191 (1,2D+1,6G+0,8W -126.99 0.02 0.00
192 (1,2D+1,6G+0,8W 123.56 0.02 0.00
194 |1,2D+1,6G+0,8W 202.29 0.16 -0.15
195 (1,2D+1,6G+0,8W 202.32 -0.13 -0.15
196 |1,2D+1,6G+0,8W 8.09 -0.13 -0.09
197 |1,2D+1,6G+0,8W 8.10 0.03 0.02
198 |1,2D+1,6G+0,8W 71.89 -0.06 0.03
199 (1,2D+1,6G+0,8W -133.00 0.25 -0.15
200 |1,2D+1,6G+0,8W -0.57 1.75 0.08
201 |1,2D+1,6G+0,8W -133.02 -0.09 -0.15
202 |1,2D+1,6G+0,8W -330.32 2.44 -1.09
203 |1,2D+1,6G+0,8W -1.83 0.12 -0.11
204 | 1,2D+1,6G+0,8W -55.78 -0.37 -0.11
205 |1,2D+1,6G+0,8W -55.76 -0.03 0.10
206 | 1,2D+1,6G+0,8W -183.80 -0.19 0.21
207 | 1,2D+1,6G+0,8W -183.76 -0.25 0.39
208 | 1,2D+1,6G+0,8W -221.49 -0.38 0.65
209 |1,2D+1,6G+0,8W -221.45 -0.59 1.12
210|1,2D+1,6G+0,8W 215.35 0.43 0.49
211|1,2D+1,6G+0,8W 132.81 0.20 0.16
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15.2.6 Verificacion de la seccidon propuesta

AISC368-05/IBC20686 STEEL SECTION CHECK (Summary for Combo and Station)

Units : KN, m, C

Frame : 163 ¥ Mid: @.242 Combo: 1,2D+1,6G+8,8Y Design Type: Beam

Length: 8.485 v Mid: @.00@ Shape: 2L3X3X3/8 Frame Type: Special Homent Frame
Loc H 2 Mid: 2.5841 Class: Compact Princpl Rot: 8.088 degrees

Provision: LRFD
D/C Limit=08.950

Analysis: Direct Analysis

2nd Order: General 2nd Order Reduction: Tau-b Fixed

AlphaPr/Py=08.62%9 AlphaPr/Pe=0.835 Tau b=6.933 EA factor=8.888 EI factor=8.8488
PhiB=8.980 PhiC=8.988 PhiT¥=8.988 PhiTF=8.758
Phis=08.980 PhiS-RI=1.8068 PhiST=8.988
A=0.0883 I133=1_.465E-06 +33=0.823 $33=2_737E-85 Av3=8.881
J=0.888 122=2_B33E-06 +22=0.832 $22=3.718E-85 Av2=8.881
alpha=9a.0880
E=199947978_8 fy=250000.008 Ry=1.888 z33=4 _916E-85
RLLF=1.888 Fu=408008080.008 z22=6 .141E-85
STRESS CHECK FORCES & MOMEMTS {(Combo 1,2D+1,6G+8,8U)
Location Fu Mu33 Mu22 Uu2 Uu3 Tu
8.0688 -428_272 -1.0888 8.0688 -2.296 a8.800 a8.0868
PHM DEMAND/CAPACITY RATIO (H2-1)
D/C Ratio: 8.937 = 8.768 + B.177 + B.0080
= fafFa + fbw/Fbw + fbz/fFbz
AXIAL FORCE & BIAXIAL HOMENT DESIGH (H2-1)
Factor L K1 K2 B1 B2 [H1]
Major Bending 1.888 1.888 1.888 1.888 1.888 8.688
Minor Bending 1.888 1.888 1.888 1.888 1.888 1.888
L1tb K1lth Ch
LTB 1.888 1.888 1.667
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SERVICIO NACIONAL DE APRENDIZAJE - SENA PROVECTES V DISEROS LTDA
Pu phi*Pnc phixPnt
Force Capacity Capacity
Axial -428.272 563.345 612.579
Mu phi=Hn phixtn
Moment Capacity No LTB
Major Homent -1.0888 6.157 6.157
Minor HMoment 0.6008 13.384
SHEAR CHECK
Uu phix=Un Stress Status
Force Capacity Ratio Check
Major Shear 2.296 195967 8.012 DK
Minor Shear 8.008 195967 8.088 DK

CONNECTION SHEAR FORCES FOR BEAMS

UHajor UMajor
Left Right
Major (U2) 2.296 2.193

15.2.7 Indices de sobre-esfuerzos estructura

1.00
0.90
070
0.50
0.00
Indices de sobre-esfuerzos cercha
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GEOMETRIA DE SECCION DE LA CORREA

Inclinacién de la cubierta 17.47 =31.47%
Smax entre correas 1.69 m

Luz de disefio de correas 5.27 m

MATERIALES

Acero estructural:

Para angulos A36, fy = 250 Mpa, fu = 400 Mpa
Perfiles PHR A527, fy = 350 Mpa, fu = 450 Mpa
Tuberia estructural A500GrC, fy = 350 Mpa, fu = 417 Mpa
CARGAS
CARGA MUERTA: Segun tabla B.3.4.1-1 y B.3.4.1-4 del titulo B de la NSR-10
Teja Eernit 0.25|KN/m?
Varios (Metalicos) 0.05|KN/m?
Lamparas 0.05|KN/m?
Peso propio 0.05|KN/m?
D = Total Carga Muerta (D) 0.40(KN/m?
Se calcula la resultante de carga muerta para una pendiente de la cubierta de 17.47
W D =| 0.42 |KN/m2
CARGA VIVA: Segun tabla B.4.2.1-2 del titulo B de la NSR-10
Para una pendiente de 17.47
Lr=| 0.35 |KN/m?2
CARGA DE GRANIZO: Segun B.4.8.3 del titulo B de la NSR-10, la carga de granizo, G:
G =| 0.50 |KN/m2
CARGA DE VIENTO:
w=| 0.52 |KN/m2 (Presién)
Para la separacion de correas de 1.69 m, se tienen las siguientes cargas:
WD= 0.70 KN/m
W Lr = 0.59 KN/m
Ww = 0.88 KN/m
WG= 0.85 KN/m
COMBINACIONES DE CARGA
Segun lo estipulado en B.2.4.2 del titulo B de la NSR-10:
Combinaciones de carga para ser utilizadas con el método de resistencia.
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PROYECTOS Y DISEOS LTDA
COMBINACION CARGA TOTAL
MAYORADA KN/m
1,4D 0.99
1,2D+0,5Lr 1.79
1.2D+0.5G 1.27
1,2D+1,6Lr+0,8W 2.50
1.2D+1.6G+0.8W 2.90
1,2D+1,6W+0,5Lr 2.55
1,2D+1,0E 0.85
0,9D+1,6W 2.04
0,9D+1,0E 0.63
Gobierna la combinacién 1,2D+1,6G+0,8W
Muerta Granizo Viento Wtotal
1,2D 1,6G 0,8W
0.85 1.35 0.70 2.90 KN/m
DISENO DE LA CORREA
1. Dimensiones del Perfil | 1C 220 X 80 X 20 X 250 |
Luz de Célculo Lb 5150 mm
Base b 80 mm Y
Altura h 220 mm
Espesor de Lamina e 2.50 mm k
Area 993.88 mm? i
Inercia eje mayor Ix 7279100 mm4 !
inercia eje menor ly 796060 mm4 )
Médulo de Seccion x Sx 66174 mmd  |__R i ____________ X
Médulo de Seccion y Sy 43280 mms3 220 !
Radio de Giro x rx 85.58 mm
Radio de Giro y ry 28.30 mm $ 20
2. Revisién por Flexion —>
80

Momento Gltimo Mu Wu.L2/8 10.07 kN.m
Momento Resistente gMn 20.84 kN.m ok!
3. Revisién por Cortante
Cortante Ultimo Vu WuL/2 7.47 kN
Cortante Resistente gVn 156.54 kN ok!
4. Revision por Combinacién de Cortante y Flexién

Kmv 0.53 ok!
5. Revision por Pandeo Lateral
Momento de Fluencia My 23.16 KN.m
Médulo de sec. Fibra a comp Sc 132347.27 mm3
Relacion Sc/Sx 2.00
Momento Resistente gMn 46.32 kN.m
Momento Gltimo Mu Wu.L2/8 10.07 kN.m ok!
DISENO CERCHA

REACCIONES
CORREAS (KN)
D 1.86
Lr 1.56
W 2.32
G 2.23
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162 DISENO CERCHA
16.2.1 PERFILES PROPUESTOS

Cordones | Diagonales
2L4x4x5/16 | 2L.2x2x3/16

16.2.2 RESULTADOS DEL ANALISIS

Modelo SAP 2000 Cercha

16.2.3 REACCIONES MAXIMAS EN LOS APOYQOS

Reacciones maximas en direccién z

REACCIONES
CERCHA (KN)
D 21.60
Lr 15.43
W 22.93
G 22.05
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PROYECTOS Y DISENOS LTDA

16.2.4 DISENO DE LA ESTRUCTURA

16.2.5 Valores de momentos maximos (KN-m) y cortantes

maximos (KN) combinacién 1.2D+1.6G+0.8W:

TABLE: Element Forces - Frames
Frame OutputCase P V2 M3
Text Text KN KN KN-m
121 (1,2D+1,6G+0,8W 0.92 0.01 0.00
122 (1,2D+1,6G+0,8W -17.29 0.01 0.00
123 (1,2D+1,6G+0,8W 14.74 0.02 0.00
124 | 1,2D+1,6G+0,8W 12.55 0.02 0.00
125 (1,2D+1,6G+0,8W -17.28 0.01 0.00
126 | 1,2D+1,6G+0,8W 2.36 0.01 0.00
127 (1,2D+1,6G+0,8W -17.03 -7.02 1.88
128 (1,2D+1,6G+0,8W -19.34 -5.75 1.47
129 (1,2D+1,6G+0,8W -357.13 -14.28 3.49
133 (1,2D+1,6G+0,8W -357.36 -14.31 3.45
143 | 1,2D+1,6G+0,8W -332.19 3.40 3.49
144 | 1,2D+1,6G+0,8W -332.30 0.75 1.66
145 | 1,2D+1,6G+0,8W -258.88 -1.72 2.20
146 | 1,2D+1,6G+0,8W -265.59 2.64 2.20
147 | 1,2D+1,6G+0,8W -135.18 0.46 0.81
148 | 1,2D+1,6G+0,8W -135.28 -1.20 1.22
149 | 1,2D+1,6G+0,8W 9.62 7.17 -2.25
150 | 1,2D+1,6G+0,8W 52.59 -3.23 -2.25
151 | 1,2D+1,6G+0,8W 15.04 -3.07 0.73
152 | 1,2D+1,6G+0,8W -336.18 3.30 3.45
153 1,2D+1,6G+0,8W -336.29 0.72 1.68
154 | 1,2D+1,6G+0,8W -268.97 -1.74 2.26
155 | 1,2D+1,6G+0,8W -275.68 2.62 2.26
156 | 1,2D+1,6G+0,8W -151.23 0.27 0.87
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157 | 1,2D+1,6G+0,8W -151.34 0.40| 0.80
158 | 1,2D+1,6G+0,8W -18.83 2.91 0.66
165 | 1,2D+1,6G+0,8W 48.87 0.01 0.00
170 | 1,2D+1,6G+0,8W -1.73 0.01 0.00
171 | 1,2D+1,6G+0,8W 1.62 0.01 0.00
172 | 1,2D+1,6G+0,8W 1.02 0.01 0.00
173 | 1,2D+1,6G+0,8W -3.02 0.01 0.00
174 | 1,2D+1,6G+0,8W -2.95 0.01 0.00
175 | 1,2D+1,6G+0,8W 1.01 0.01 0.00
176 | 1,2D+1,6G+0,8W 1.47 0.01 0.00
177 | 1,2D+1,6G+0,8W -0.24 0.01 0.00
178 | 1,2D+1,6G+0,8W 0.95 0.01 0.00
179 | 1,2D+1,6G+0,8W -81.49 0.01 0.00
180 | 1,2D+1,6G+0,8W -18.89 4.05| -1.89
181 | 1,2D+1,6G+0,8W 15.98 5.54| -1.89
187 | 1,2D+1,6G+0,8W -30.66 0.04| 0.01
188 | 1,2D+1,6G+0,8W -27.25 0.04| 0.01
189 | 1,2D+1,6G+0,8W 187.31 0.23| -0.05
190 | 1,2D+1,6G+0,8W 37.55 0.06 0.01
191 | 1,2D+1,6G+0,8W -43.94 0.04| 0.01
192 | 1,2D+1,6G+0,8W 71.48 0.06 0.01
193 | 1,2D+1,6G+0,8W -79.01 0.04| 0.01
194 | 1,2D+1,6G+0,8W 79.82 0.06 0.01
195 | 1,2D+1,6G+0,8W -98.46 0.03 0.00
196 | 1,2D+1,6G+0,8W 65.63 0.04| 0.00
197 | 1,2D+1,6G+0,8W 3.49 0.03 0.00
198 | 1,2D+1,6G+0,8W 41.22 0.06 0.01
199 | 1,2D+1,6G+0,8W -47.63 0.04| 0.01
200 | 1,2D+1,6G+0,8W 75.11 0.06 0.01
201 | 1,2D+1,6G+0,8W -82.59 0.04| 0.01
202 | 1,2D+1,6G+0,8W 85.80 0.06 0.01
203 | 1,2D+1,6G+0,8W -101.82 0.03 0.00
204 | 1,2D+1,6G+0,8W -73.32 0.01 0.00
205 | 1,2D+1,6G+0,8W -36.95 0.03 0.00
206 | 1,2D+1,6G+0,8W 16.77 0.03 0.00
207 | 1,2D+1,6G+0,8W -31.57 13.90| 3.54
208 | 1,2D+1,6G+0,8W 49.11 0.26| -0.36
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209 | 1,2D+1,6G+0,8W 49.21 0.85| -0.75
210 | 1,2D+1,6G+0,8W 188.75 0.55| -0.97
211|1,2D+1,6G+0,8W 188.86 1.80| -1.90
212 | 1,2D+1,6G+0,8W 290.62 0.79| -1.90
213 | 1,2D+1,6G+0,8W 290.73 0.17| -1.57
214 | 1,2D+1,6G+0,8W 350.40 2.67| -3.39
215 | 1,2D+1,6G+0,8W 352.24 -2.57| -3.34
216 | 1,2D+1,6G+0,8W 298.42 0.16| -1.60
217 | 1,2D+1,6G+0,8W 298.32 0.81| -1.95
218 | 1,2D+1,6G+0,8W 202.62 -1.74| -1.95
219 | 1,2D+1,6G+0,8W 202.51 0.63| -1.06
220 | 1,2D+1,6G+0,8W 70.88 -0.80| -0.79
221|1,2D+1,6G+0,8W 70.77 1.50| -1.01
222 | 1,2D+1,6G+0,8W -46.66| -15.42 4.31
419 | 1,2D+1,6G+0,8W -20.90 -7.81 3.54
422 | 1,2D+1,6G+0,8W -11.83 13.95| 4.31

16.2.6 Verificacion de la seccidon propuesta
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AISC360-85/71BC2086 STEEL SECTION CHECK {(Summary for Combo and Station)

Units : KN, m, C

Frame : 214 X Mid: 3.776 Combo: 1,2D0+1,6G+8,80 Design Type: Brace

Length: B.743 Y Mid: B.888 Shape: 2L4X4x5/16 Frame Type: Special Homent Frame
Loc D B.743 2 Mid: 3.438 Class: Slender Princpl Rot: A.888 degrees

Provision: LRFD
DAC Limit=0.95%8

Analysis: Direct Analysis

2nd Order: General 2nd Order Reduction: Tau-b Fixed

AlphaPr/Py=08.453 AlphaPr/Pe=0.832 Tau b=1.888 EA factor=0.8008 EI factor=8.8880
PhiB=8.988 PhiC=8.988 PhiTY=0.988 PhiTF=08.758
Phis=8.988 Phis-RI=1.068 PhisST=0.9808
A=0d.883 I33=3.093E-086 r33=0.032 533=4_Z22BE-05 Avi=0.082
J=8.888 [22=5.57¥2E-B6 r22=0.042 $22=5_.484E-85 Av2=0.08082
alpha=90.008
E=1999047978.8 fy=250000. 68808 Ry=1.8088 z33=7 .684E-B5
RLLF=1.888 Fu=4B00008. 6808 z22=8.818E-85
STRESS CHECK FORCES & HMOMENTS (Combo 1,2D+1,6G+8,8)
Location Pu Hu33 Hu22 Uu2 Uu3 Tu
B.743 358.398 -3.389 6.0808 2.268 8.808 6.0808
PHHM DEMAND/CAPACITY RATIO (H2-1)
D/C Ratio: B.859 = 9.583 + A.356 + B.0808
= fa/fFa + fbw/Fbuw + fbz/Fbz
AXIAL FORCE & BIAXIAL MOMENT DESIGH (H2-1)
Factor L K1 K2 B1 B2 [H1]
Major Bending 1.888 1.8088 1.888 1.888 1.8088 1.888
Minor Bending 1.6880 1.0888 1.0088 1.6880 1.0888 1.0088
L1tb K1ltb Ch
LTE 1.6888 1.8488 1.267
Pu phi=Pnc phi=Pnt
Force Capacity Capacity
Axial 358.398 563.514 696.773
Mu phi=Hn phi=in
Moment Capacity Ho LTB
Major HMoment -3.389 9.513 9.513
Minor HMoment a.88a 19.744
SHEAR CHECK
Uu phi=Un Stress Status
Force Capacity Ratio Check
Major Shear 2.268 217 .742 g.o18 0K
Minor Shear 0. 0488 217 .742 8.8688 114
BRACE MAXIMUM AXIAL LOADS
P P
Comp Tens
Axial N/G 350.398
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16.2.7 Indices de sobre-esfuerzos estructura

1.00
0.90
0.70
0.50
0.00
Indices de sobre-esfuerzos cercha
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GEOMETRIA DE SECCION DE LA CORREA

Inclinacién de la cubierta 13.17 = 23.40%
Smax entre correas 1.38 m

Luz de disefio de correas 6.00 m

MATERIALES

Acero estructural:

Para angulos A36, fy = 250 Mpa, fu = 400 Mpa
Perfiles PHR A527, fy = 350 Mpa, fu = 450 Mpa
Tuberia estructural A500GrC, fy = 350 Mpa, fu = 417 Mpa
CARGAS
CARGA MUERTA: Segun tabla B.3.4.1-1 y B.3.4.1-4 del titulo B de la NSR-10
Teja Eernit 0.25|KN/m?
Varios (Metalicos) 0.05|KN/m?
Lamparas 0.05|KN/m?
Peso propio 0.07|KN/m?
D = Total Carga Muerta (D) 0.42|KN/m?
Se calcula la resultante de carga muerta para una pendiente de la cubierta de 13.17
W D =| 0.43 |KN/m2
CARGA VIVA: Segun tabla B.4.2.1-2 del titulo B de la NSR-10
Para una pendiente de 13.17
Lr=| 0.50 |KN/m?2
CARGA DE GRANIZO: Segun B.4.8.3 del titulo B de la NSR-10, la carga de granizo, G:
G =| 1.00 |KN/m2
CARGA DE VIENTO:
w=| 0.52 |KN/m2 (Presién)
Para la separacion de correas de 1.38 m, se tienen las siguientes cargas:
WD= 0.60 KN/m
W Lr = 0.69 KN/m
Ww = 0.72 KN/m
WG= 1.38 KN/m
COMBINACIONES DE CARGA
Segun lo estipulado en B.2.4.2 del titulo B de la NSR-10:
Combinaciones de carga para ser utilizadas con el método de resistencia.
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PROYECTOS Y DISENOS LTDA
COMBINACION CARGA TOTAL
MAYORADA KN/m
1,4D 0.83
1,2D+0,5Lr 1.82
1.2D+0.5G 1.40
1,2D+1,6Lr+0,8W 2.39
1.2D+1.6G+0.8W 3.50
1,2D+1,6W+0,5Lr 2.21
1,2D+1,0E 0.71
0,9D+1,6W 1.68
0,9D+1,0E 0.54
Gobierna la combinacién 1,2D+1,6G+0,8W
Muerta Granizo Viento Wtotal
1,2D 1,6G 0,8W
0.71 2.21 0.57 3.50 KN/m

DISENO DE LA CORREA
1. Dimensiones del Perfil 1C 220 X 80 X 20 X 3.00
Luz de Calculo Lb 6000 mm Y
Base b 80 mm |
Altura h 220 mm
Espesor de LaAmina e 3.00 mm T
Area 1185.3717 mm? H
Inercia eje mayor Ix 8625300 mm4 !
inercia eje menor ly 932820 mm4 : X
Médulo de Seccion x Sx 78412 mm3 a0 | resn=emesand
Médulo de Seccién y Sy 50715 mm3 B
Radio de Giro x rx 85.30 mm
Radio de Giro y ry 28.05 mm $ 20
2. Revision por Flexion < 30 >
Momento Ultimo Mu Wu.L?/8 15.73 kN.m
Momento Resistente #Mn 24.70 KN.m ok!
3. Revisién por Cortante
Cortante ultimo Vu Wul/2 10.49 kN
Cortante Resistente #Vn 186.70 kN ok!
4. Revisién por Combinacion de Cortante y Flexién

Kmv 0.69 ok!
5. Revisién por Pandeo Lateral
Momento de Fluencia My 27.44 KN.m
Mddulo de sec. Fibra a comp Sc 156823.64 mm3
Relacién Sc/Sx 2.00
Momento Resistente #Mn 54.89 kN.m
Momento Ultimo Mu Wu.L?/8 15.73 kN.m ok!
DISENO CERCHA

REACCIONES
CORREAS (KN)
D 1.79
Lr 2.07
W 2.15
G 4.14
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172 DISENO CERCHA
17.2.1 PERFILES PROPUESTOS

Cordon
TR 300x100x7 mm

17.2.2 RESULTADOS DEL ANALISIS

Modelo SAP 2000 Cercha

17.2.3 REACCIONES MAXIMAS EN LOS APOYOS

Reacciones maximas en direccién z

REACCIONES
CERCHA (KN)
D 15.69
Lr 16.24
W 16.89
G 32.48
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17.2.4 DISENO DE LA ESTRUCTURA

17.2.5 Valores de momentos maximos (KN-m) y cortantes
maximos (KN) combinacion 1.2D+1.6G+0.8W:

TABLE: Element Forces - Frames

Frame OutputCase P V2 M3

Text Text KN KN KN-m
1/1,2D+1,6G+0,8W 0.00 20.82 -15.06
311,2D+1,6G+0,8W 0.00 -20.82 -15.06
6|1,2D+1,6G+0,8W 0.00 -63.49 64.54
711,2D+1,6G+0,8W 0.00 -42.41 122.58
8|1,2D+1,6G+0,8W 0.00 -21.27 151.47
10| 1,2D+1,6G+0,8W 0.00 21.27 151.47
12| 1,2D+1,6G+0,8W 0.00 42.41 122.58
13| 1,2D+1,6G+0,8W 0.00 63.49 64.54
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17.2.6 Verificacion de la seccidon propuesta
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AISC368-85/1BC2086 STEEL SECTION CHECK (Summary for Combo and Station)

Units : KH, m, C

Frame : 7 % Hid: 2.688 Combo: 1,2D+1,6G+08,80 Design Type: Beam

Length: 1.388 Y Hid: B8.088 Shape: TR 3088X100X7 mm Frame Type: Special Homent Frame
Loc : 1.388 Z Mid: 2.588 Class: Compact Princpl Rot: 8.08088 degrees

Provision: LRFD
D/C Limit=08.95%08
AlphaPr/Py=0.000

Analysis: Direct Analysis
2nd Order: General 2nd Order
AlphaPr/Pe=0.080 Tau_b=1.880

Reduction: Tau-b Fixed

EA factor=08.800

EI factor=08.880

PhiE=8.988 PhiC=8.988 PhiT¥=8.988 PhiTF=8.758

Phis=8.988 PhiS-RI=1.808 PhisT=8.988

A=0.885% 133=5.735E-05 r33=0.183 333=3.823E-04 Av3=0.001

J=2 .693E- 05 122=9 _841E-06 F22=08.043 §22=1.968E-04 AuZ=0.084

E=199947978_8 Fy=344737 894 Ry=1._088 Zz33=4_914E-B4

RLLF=1.0088 Fu=413685 .473 Zz22=2_.212E-84

HSS Welding: ERW Reduce HSS Thickness? Mo

STRESS GHECK FORCES & HOHWENTS (Combo 1,2D+1,6G+8,84)
Location Pu Hu33 Hu22 Uu2 Uu3 Tu
1.388 8.8080 122.583 a.800 -41.718 g.000 a.800

PHM DEMAMD/CAPACITY RATIOD
D/C Ratio:

(H1-1D)
0.864% - 9.888 + 0.864 + 0.000
= (1/2)3(Pr7Pc) + (Hr33/Mc33) + (Hr22/Hc22)

AXIAL FORCE & BIAXIAL MOWENT DESIGH (H1-1b)
Factor L K1 K2 B1 B2 cm

Major Bending 6.188 1.0688 1.0480 1.08088 1.080 1.800
Minor Bending 1.8488 1.08084 1.0848 1.6888 1.08080 1.4488
L1tb K1tb Ch
LTB 1.08088 1.0688 1.233
Pu phi*Pnc phi=Pnt
Force Capacity Capacity
Axial g.000 965 .680 1676.667
tu phi=Hn phi=Hn
Moment Capacity No LTB
Major HMoment 122.583 152.459 152.450
Minor Moment 6.008 68.626
Tu Tn phi=Tn
Moment Capacity Capacity
Torsion B.804 FE.634 fa. 778
SHEAR CHECK
Uu phi=Un Stress Status
Force Capacity Ratio Check
Major Shear 41.718 §F27.13%5 B.857 0K
Minor Shear 8.008 285 .891 a.o@8 DK
CONHECTION SHEAR FORCES FOR BERHS
UMajor UHajor
Left Right
Major (U2) 42 487 41.718
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17.2.7 Indices de sobre-esfuerzos estructura

'\OO‘ ‘

0.90
0.70
0.50
0.00
indices de sobre-esfuerzos estructura
~

1s. DISENO CUBIERTA BLOQUE 30

181  EVALUACION DE CARGAS Y DISENO DE

CORREAS
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GEOMETRIA DE SECCION DE LA CORREA

Inclinacién de la cubierta 13.66 = 24.30%
Smax entre correas 1.38 m

Luz de disefio de correas 4.03m

MATERIALES

Acero estructural:

Para angulos A36, fy = 250 Mpa, fu = 400 Mpa
Perfiles PHR A527, fy = 350 Mpa, fu = 450 Mpa
Tuberia estructural A500GrC, fy = 350 Mpa, fu = 417 Mpa
CARGAS
CARGA MUERTA: Segun tabla B.3.4.1-1 y B.3.4.1-4 del titulo B de la NSR-10
Teja Eernit 0.25|KN/m?
Varios (Metalicos) 0.05|KN/m2
Lamparas 0.05|KN/m?
Peso propio 0.04|KN/m2
D = Total Carga Muerta (D) 0.39|KN/m2
Se calcula la resultante de carga muerta para una pendiente de la cubierta de 13.66
W D =| 0.40 |[KN/m2
CARGA VIVA: Segun tabla B.4.2.1-2 del titulo B de la NSR-10
Para una pendiente de 13.66
Lr=| 0.50 |[KN/m2
CARGA DE GRANIZO: Segun B.4.8.3 del titulo B de la NSR-10, la carga de granizo, G:
G = 1.00 |KN/m2
CARGA DE VIENTO:
w=| 0.52 |KN/m2 (Presién)
Para la separacion de correas de 1.38 m, se tienen las siguientes cargas:
WD= 0.56 KN/m
W Lr = 0.69 KN/m
Ww = 0.72 KN/m
WG= 1.38 KN/m
COMBINACIONES DE CARGA
Segun lo estipulado en B.2.4.2 del titulo B de la NSR-10:
Combinaciones de carga para ser utilizadas con el método de resistencia.
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PROYECTOS Y DISENOS LTDA
COMBINACION CARGA TOTAL
MAYORADA KN/m
1,4D 0.78
1,2D+0,5Lr 1.77
1.2D+0.5G 1.36
1,2D+1,6Lr+0,8W 2.35
1.2D+1.6G+0.8W 3.45
1,2D+1,6W+0,5Lr 2.16
1,2D+1,0E 0.67
0,9D+1,6W 1.65
0,9D+1,0E 0.50
Gobierna la combinacién 1,2D+1,6G+0,8W
Muerta Granizo Viento Wtotal
1,2D 1,6G 0,8W
0.67 2.21 0.57 3.45 KN/m

DISENO DE LA CORREA
1. Dimensiones del Perfil | 1C 203 X 67 X 19 X 2.00
Luz de Calculo Lb 4030 mm 'y
Base b 67 mm '
Altura h 203 mm |
Espesor de Lamina e 2.00 mm 1
Area 709.96 mm?2 !
Inercia eje mayor Ix 4336100 mm4 :
inercia eje menor ly 403214 mm4 E X
Médulo de Seccién x Sx 42720 mm3 2w |1 P
Méddulo de Secciény Sy 21922 mm3
Radio de Giro x rx 78.15 mm
Radio de Giroy ry 23.83 mm $ 19
2. Revision por Flexion 67
Momento Ultimo Mu Wu.L?/8 7.00 kKN.m
Momento Resistente #Mn 13.46 kN.m ok!
3. Revisién por Cortante
Cortante ultimo Vu Wul/2 6.95 kN
Cortante Resistente #Vn 111.82 kN ok!
4. Revisién por Combinacion de Cortante y Flexién

Kmv 0.58 ok!
5. Revisién por Pandeo Lateral
Momento de Fluencia My 14.95 kKN.m
Mddulo de sec. Fibra a comp Sc 85440.39 mm3
Relacién Sc/Sx 2.00
Momento Resistente #Mn 29.90 kN.m
Momento Ultimo Mu Wu.L?/8 7.00 kKN.m ok!
DISENO CERCHA

REACCIONES
CORREAS (KN)
D 1.12
Lr 1.39
W 1.45
G 2.78
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182 DISENO CERCHA
18.2.1 PERFILES PROPUESTOS

CORDONES DIAGONALES
2L.2x2x3/16 2L.1.5x1.5x1/8

18.2.2 RESULTADOS DEL ANALISIS

Modelo SAP 2000 Cercha

18.2.3 REACCIONES MAXIMAS EN LOS APOYOS

Reacciones maximas en direccién z

REACCIONES
CERCHA (KN)
D 10.21
Lr 10.87
W 11.30
G 21.73
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PROYECTOS Y DISENOS LTDA

18.2.4 DISENO DE LA ESTRUCTURA

18.2.5 Valores de momentos maximos (KN-m) y cortantes
maximos (KN) combinacién 1.2D+1.6G+0.8W:

TABLE: Element Forces - Frames
Frame OutputCase P V2 M3
Text Text KN KN KN-m
23|1,2D+1,6G+0,8W 40.88 0.04 0.01
38(1,2D+1,6G+0,8W -13.33 -0.69 0.12
108 |1,2D+1,6G+0,8W -13.16 -0.89 0.19
141 |1,2D+1,6G+0,8W -23.72 -0.67 0.19
166 | 1,2D+1,6G+0,8W -24.34 -0.36 0.12
217 | 1,2D+1,6G+0,8W -51.25 0.00 0.00
225(1,2D+1,6G+0,8W 2.51 0.01 0.00
226 (1,2D+1,6G+0,8W -83.38 -1.27 0.31
227 (1,2D+1,6G+0,8W 0.21 0.01 0.00
236 (1,2D+1,6G+0,8W -0.08 0.00 0.00
237 (1,2D+1,6G+0,8W -15.98 0.00 0.00
238 (1,2D+1,6G+0,8W -0.09 0.00 0.00
239 (1,2D+1,6G+0,8W -58.40 0.00 0.00
240 (1,2D+1,6G+0,8W -11.81 0.00 0.00
241 (1,2D+1,6G+0,8W -82.77 -1.30 0.32
245 (1,2D+1,6G+0,8W 5.80 -0.34 0.12
252 (1,2D+1,6G+0,8W 6.33 -0.28 0.12
255(1,2D+1,6G+0,8W -0.65 0.00 0.00
256 | 1,2D+1,6G+0,8W 0.34 0.00 0.00
257 1,2D+1,6G+0,8W 0.56 0.00 0.00
258 (1,2D+1,6G+0,8W -0.61 0.00 0.00
260 | 1,2D+1,6G+0,8W 0.39 0.00 0.00
261 (1,2D+1,6G+0,8W 0.46 0.00 0.00
262 | 1,2D+1,6G+0,8W -30.97 0.01 0.00
263 |1,2D+1,6G+0,8W 33.31 0.02 0.00
264 | 1,2D+1,6G+0,8W -62.64 0.01 0.00
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265 |1,2D+1,6G+0,8W 60.56 0.02 0.00
266 | 1,2D+1,6G+0,8W 21.83 0.01 0.00
267 |1,2D+1,6G+0,8W -24.99 0.02 0.00
268 | 1,2D+1,6G+0,8W 25.31 0.01 0.00
269 | 1,2D+1,6G+0,8W -26.54 0.01 0.00
270(1,2D+1,6G+0,8W 28.78 0.02 0.00
271|1,2D+1,6G+0,8W -57.90 0.01 0.00
272 |1,2D+1,6G+0,8W 55.92 0.02 0.00
274 |1,2D+1,6G+0,8W 28.60 0.01 0.00
275|1,2D+1,6G+0,8W -32.80 0.02 0.00
276 |1,2D+1,6G+0,8W 24.66 0.01 0.00
277 | 1,2D+1,6G+0,8W -73.94 -0.76 -0.47
278 | 1,2D+1,6G+0,8W -32.06 0.25 -0.10
279 |1,2D+1,6G+0,8W -79.16 -1.22 -0.51
280 1,2D+1,6G+0,8W -24.15 0.34 -0.13
281 |1,2D+1,6G+0,8W -56.95 0.18 0.12
282 |1,2D+1,6G+0,8W -56.93 -0.46 0.32
283 (1,2D+1,6G+0,8W 25.68 0.20 0.12
284 |1,2D+1,6G+0,8W 25.67 0.59 -0.39
285(1,2D+1,6G+0,8W 57.08 -0.56 -0.39
286 | 1,2D+1,6G+0,8W 57.06 0.11 -0.08
287 |1,2D+1,6G+0,8W 81.14 0.27 0.26
288 | 1,2D+1,6G+0,8W 23.57 -0.10 0.10
289 (1,2D+1,6G+0,8W 23.56 0.09 0.10
290 1,2D+1,6G+0,8W -86.77 0.78 -0.47
291 |1,2D+1,6G+0,8W -63.43 0.43 0.31
292 | 1,2D+1,6G+0,8W -63.45 -0.17 0.13
293 (1,2D+1,6G+0,8W 10.32 0.18 0.13
294 |1,2D+1,6G+0,8W 10.30 0.62 -0.38
295 (1,2D+1,6G+0,8W 57.80 -0.53 -0.38
296 | 1,2D+1,6G+0,8W 57.78 0.04 -0.04
297 |1,2D+1,6G+0,8W 83.53 0.25 0.25
298 | 1,2D+1,6G+0,8W 33.92 -0.11 0.11
299 (1,2D+1,6G+0,8W 33.90 0.10 0.11
300 | 1,2D+1,6G+0,8W -68.18 0.70 -0.51
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18.2.6 Verificacion de la seccion propuesta
AISC360-85/1BC26886 STEEL SECTION CHECK (Summary for Combo and Station)
Units : KH, m, C
Frame : 298 % Mid: 1.594 Combo: 1,2D+1,6G+8,8W Design Type: Brace
Length: 8.698 Y Mid: 6.808 Shape: 2L2X2X3/716 Frame Type: Special Homent Frame
Loc : B.608 2 Mid: 2.782 Class: Hon-Compact Princpl Rot: 6.808 degrees

Provision: LRFD Analysis: Direct Analysis
DAC Limit=8.958 2nd Order: General 2nd Order
AlphaPr/Py=08.376 AlphaPr/Fe=8.892 Tau h=1.008

PhiB=8.988 Phic=08.988 PhiTY=8.980
Phis=8.9088 Phis-RI=1.080 PhisT=8.988
A=9.226E-84 I133=0.0888 r33=08.816
J=08.888 122=0.08088 r22=0.821
alpha=98. 088

E=199947078.8 fy=25008008._0088 Ry=1.0888
RLLF=1.888 Fu=400006.008

STRESS CHECK FORCES & MOHMENTS (Combo 1,2D+1,6G+8,8W)
Location Pu Hu33 Hu22
a.698 -86.765 -8.468 a.888

PHH DEMAHD/CAPACITY RATIO {H2-1)
D/C Ratio: B.821 = @_488 + B.333 + B.008
= fafFa + fbw/Fbw + fbz/Fbz

AXIAL FORCE & BIAXIAL MOMENT DESIGHN {HZ2-1)

Factor L K1 K2

Major Bending 1.088 1.868 1.088

Minor Bending 1.088 1.868 1.088

L1th Klth Ch

LTE 1.0888 1.804 a.913
(108)

Reduction: Tau-b Fixed
EA factor=0.888 EI factor=0.888

PhiTF=8.758
533=6.243E-06 Av3=4 _839E-84
522=8.267E-B6 Av2=4 B839E-8B4

z33=1.124E-085
z22=1.333E-085

Uu2 Uu3 Tu
B.784 a.a08 B.A88
B1 B2 Cm
1.6888 1.8688 1.6888
1.6888 1.8688 1.6888
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Axial

Hajor Homent
Hinor Moment

SHEAR CHECK

Hajor Shear
Hinor Shear

Pu
Force
-86_765

Hu
Homent
—-B. 468

a.a88

Uu
Force
a.784
a.a88

BRACE HMAXIMUKW AXIAL LOADS

Axial

P
Comp
N/C

phi*Pnc
Capacity
177.798

phi=tn
Capacity
1.485
2.11%

phi=Un
Capacity
65.322
65.322

Tens
-86.765

phi*Pnt
Capacity
287 580

phi=hn
Mo LTB
1.4085

Stress
Ratio
a.@12
6_@ea

18.2.7 Indices de sobre-esfuerzos estructura

0.90

0.70

indices de sobre-esfuerzos estructura

1. DISENO CUBIERTA BLOQUE 34

101 EVALUACION DE CARGAS Y DISENO DE

CORREAS

(109)
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GEOMETRIA DE SECCION DE LA CORREA

Inclinacién de la cubierta 11.79 =20.87%
Smax entre correas 1.69m

Luz de disefio de correas 5.66 m

MATERIALES

Acero estructural:

Para angulos A36, fy = 250 Mpa, fu = 400 Mpa
Perfiles PHR A527, fy = 350 Mpa, fu = 450 Mpa
Tuberia estructural A500GrC, fy = 350 Mpa, fu = 417 Mpa
CARGAS
CARGA MUERTA: Segln tabla B.3.4.1-1 y B.3.4.1-4 del titulo B de la NSR-10
Teja Eernit 0.25|KN/m?
Varios (Metalicos) 0.05|KN/m2
Lamparas 0.05|KN/m?
Peso propio 0.06|KN/m?
D = Total Carga Muerta (D) 0.41|KN/m?
Se calcula la resultante de carga muerta para una pendiente de la cubierta de 11.79
W D=| 0.42 |KN/m2
CARGA VIVA: Segun tabla B.4.2.1-2 del titulo B de la NSR-10
Para una pendiente de 11.79
Lr=| 0.50 |KN/m2
CARGA DE GRANIZO: Segln B.4.8.3 del titulo B de la NSR-10, la carga de granizo, G:
G=| 1.00 [KN/m2

CARGA DE VIENTO:

w=| 0.52 |KN/m2 (Presién)

Para la separacion de correas de 1.69 m, se tienen las siguientes cargas:

W D= 0.70 KN/m
WiLr = 0.85 KN/m
Ww = 0.88 KN/m
WG= 1.69 KN/m

COMBINACIONES DE CARGA
Segun lo estipulado en B.2.4.2 del titulo B de la NSR-10:

Combinaciones de carga para ser utilizadas con el método de resistencia.

(110)
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COMBINACION CARGA TOTAL
MAYORADA KN/m
1,4D 0.98
1,2D+0,5Lr 2.20
1.2D+0.5G 1.69
1,2D+1,6Lr+0,8W 2.90
1.2D+1.6G+0.8W 4.25
1,2D+1,6W+0,5Lr 2.67
1,2D+1,0E 0.84
0,9D+1,6W 2.04
0,9D+1,0E 0.63
Gobierna la combinacién 1,2D+1,6G+0,8W
Muerta Granizo Viento Wtotal
1,2D 1,6G 0,8W
0.84 2.70 0.70 4.25 KN/m
DISENO DE LA CORREA
1. Dimensiones del Perfil 1C 220 X 80 20 X 3.00
Luz de Calculo Lb 5660 mm '
Base b 80 mm '
Altura h 220 mm :'
Espesor de LaAmina e 3.00 mm ]
Area 1185.3717  mm? i
Inercia eje mayor Ix 8625300 mm4 ]
inercia eje menor ly 932820 mm4 | e X
220 :

Centroide en X Xcg 18.39 mm
Méddulo de Seccién x Sx 78412 mm3 ;
Méddulo de Secciény Sy 50715 mm3 $ 20
Rad!o de G!ro X rx 85.30 mm . >
Radio de Giroy ry 28.05 mm
2. Revision por Flexion
Momento Ultimo Mu Wu.L?/8 17.02 kKN.m
Momento Resistente #Mn 24.70 kKN.m ok!
3. Revisién por Cortante
Cortante ultimo Vu Wul/2 12.03 kN
Cortante Resistente #Vn 186.70 kN ok!
4. Revision por Combinacién de Cortante y Flexion

Kmv 0.75 ok!
5. Revisién por Pandeo Lateral
Momento de Fluencia My 27.44 KN.m
Médulo de sec. Fibra a comp Sc 156823.64 mm?3
Relacién Sc/Sx 2.00
Momento Resistente #Mn 54.89 kN.m
Momento Ultimo Mu Wu.L?/8 17.02 kKN.m ok!
DISENO CERCHA

REACCIONES
CORREAS (KN)

D 1.99
Lr 2.39
W 2.49
G 4.78 (]_ 1 ]_)

Méndez & Asociados Proyectos de Ingenieria Ltda. - AMP
Carrera 13 No. 134-22 - Bogota, Colombia Teléfonos: (Int+57+1) 602-8388
Fax: (Int+57+1) 566-4748 email: amp@amping.com.co

Proyectos y Disefios Ltda.- P&D
Carrera 19A No. 84-14 Piso 7 - Bogota, Colombia Teléfonos: (Int+57+1) 530-0660,
Fax: (Int+57+1) 530-0650, 530-0651 email: planos@pyd.com.co



e [PsID

SERVICIO NACIONAL DE APRENDIZAJE - SENA e B e R ol

192 DISENO CERCHAS 1 Y2
19.2.1 PERFILES PROPUESTOS

CORDONES DIAGONALES
CERCHA 1 21.3x3x3/8 2L.2x2x1/4
CERCHA 2 21.3x3x3/8 2L.2x2x1/4

19.2.2 RESULTADOS DEL ANALISIS

CERCHA 2

CERCHA 1

Modelo SAP 2000 Cercha 1y 2

19.2.3 REACCIONES MAXIMAS EN LOS APOYQOS

Reacciones maximas en direccién z cercha 1

REACCIONES
CERCHA 1 (KN)
D 20.71
Lr 20.63
W 21.45
G 41.25
(112)
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Reacciones maximas en direccién z cercha 2

REACCIONES
CERCHA 2 (KN)

D 20.71

Lr 20.63

w 21.45

G 41.25

19.2.4 DISENO DE LA ESTRUCTURA

19.2.5 Valores de momentos maximos (KN-m) y cortantes
maximos (KN) combinacién 1.2D+1.6G+0.8W, cercha 1:

TABLE: Element Forces - Frames
Frame OutputCase P V2 M3
Text Text KN KN KN-m
267 | 1,2D+1,6G+0,8W -0.08 6.22 2.12
268 | 1,2D+1,6G+0,8W -0.08 -2.38 -0.79
269 | 1,2D+1,6G+0,8W 99.79 1.59 -0.48
270|1,2D+1,6G+0,8W -0.46 0.01 0.00
271|1,2D+1,6G+0,8W 0.17 0.01 0.00
272 |1,2D+1,6G+0,8W -0.65 0.01 0.00
273 |1,2D+1,6G+0,8W 34.82 0.01 0.00
274 |1,2D+1,6G+0,8W -15.31 0.01 0.00
275|1,2D+1,6G+0,8W -0.54 0.01 0.00
276 |1,2D+1,6G+0,8W -0.39 0.01 0.00
277 | 1,2D+1,6G+0,8W -0.48 0.01 0.00
278 | 1,2D+1,6G+0,8W -291.40 9.39 1.37
279 |1,2D+1,6G+0,8W -292.74 10.72 -1.41
280 | 1,2D+1,6G+0,8W -0.57 0.01 0.00
281 |1,2D+1,6G+0,8W -2.06 0.01 0.00
282 |1,2D+1,6G+0,8W -1.83 0.01 0.00
283 |1,2D+1,6G+0,8W -0.87 0.01 0.00
284 |1,2D+1,6G+0,8W -0.77 0.01 0.00
285 |1,2D+1,6G+0,8W 1.36 0.01 0.00
286 | 1,2D+1,6G+0,8W 2.38 0.01 0.00
287 | 1,2D+1,6G+0,8W -80.83 0.04 0.01
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288 | 1,2D+1,6G+0,8W 87.52 0.05 0.01
289 | 1,2D+1,6G+0,8W -125.50 0.04 0.01
290 | 1,2D+1,6G+0,8W 127.55 0.05 0.01
291 | 1,2D+1,6G+0,8W -0.33 0.01 0.00
292 | 1,2D+1,6G+0,8W -140.60 0.03 0.01
293 | 1,2D+1,6G+0,8W 141.79 0.04 0.01
294 | 1,2D+1,6G+0,8W -174.96 0.03 0.01
295 | 1,2D+1,6G+0,8W 171.05 0.04 0.01
296 | 1,2D+1,6G+0,8W 6.09 0.04 0.01
297 | 1,2D+1,6G+0,8W -1.14 0.05 0.01
298 | 1,2D+1,6G+0,8W -36.92 0.04 0.01
299 | 1,2D+1,6G+0,8W 39.94 0.05 0.01
300 | 1,2D+1,6G+0,8W -65.90 0.03 0.01
301 | 1,2D+1,6G+0,8W 68.26 0.04 0.01
302 | 1,2D+1,6G+0,8W -100.85 0.03 0.01
303 | 1,2D+1,6G+0,8W 98.34 0.04 0.01
304 | 1,2D+1,6G+0,8W -521.13 1.37 1.67
305 | 1,2D+1,6G+0,8W -270.31 0.72 0.71
306 | 1,2D+1,6G+0,8W -270.27 0.10 0.31
307 | 1,2D+1,6G+0,8W -65.57 0.36 0.29
308 | 1,2D+1,6G+0,8W -65.53 0.30 0.12
309 | 1,2D+1,6G+0,8W 141.41 061 -0.47
310 | 1,2D+1,6G+0,8W 141.46| -0.45| -0.47
311 |1,2D+1,6G+0,8W 279.12 1.24| -1.26
312 | 1,2D+1,6G+0,8W 37172  -2.74| 212
313 |1,2D+1,6G+0,8W 371.76| -0.21| -0.45
314 |1,2D+1,6G+0,8W 147.07| -0.22| -0.37
315 | 1,2D+1,6G+0,8W 147.11| -0.32| -0.28
316 | 1,2D+1,6G+0,8W 5420 -0.31| -0.13
317 | 1,2D+1,6G+0,8W -54.15|  -0.60 0.47
318 | 1,2D+1,6G+0,8W -223.37 0.47 0.47
319 | 1,2D+1,6G+0,8W -22332| -1.53 1.37
320 | 1,2D+1,6G+0,8W 2.22 1.21 0.66
321|1,2D+1,6G+0,8W 146.61 0.50| -0.45
322 |1,2D+1,6G+0,8W 146.65| -0.29| -0.45
323 |1,2D+1,6G+0,8W 243.91 0.48| -0.57
324 |1,2D+1,6G+0,8W 243.96| -0.27| -0.57
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325

1,2D+1,6G+0,8W

306.82 0.50 -0.76

326

1,2D+1,6G+0,8W

306.87 -0.46 -0.76

327

1,2D+1,6G+0,8W

301.08 0.44 -0.77

328

1,2D+1,6G+0,8W

-88.22 -1.80 -0.79

329

1,2D+1,6G+0,8W

-88.18 -0.29 0.42

330

1,2D+1,6G+0,8W

-205.86 0.24 0.42

331

1,2D+1,6G+0,8W

-205.82 -0.47 0.56

332

1,2D+1,6G+0,8W

-281.32 0.27 0.56

333

1,2D+1,6G+0,8W

-281.27 -0.53 0.78

334

1,2D+1,6G+0,8W

-305.63 0.63 0.78

335

1,2D+1,6G+0,8W

-305.58 -1.13 1.21

19.2.6 Valores de momentos maximos (KN-m) y cortantes
maximos (KN) combinacién 1.2D+1.6G+0.8W, cercha 2:

TABLE: Element Forces - Frames

Frame OutputCase P V2 M3

Text Text KN KN KN-m
173 (1,2D+1,6G+0,8W -0.08 6.22 2.12
174 (1,2D+1,6G+0,8W -0.08 -2.38 -0.79
175 (1,2D+1,6G+0,8W 99.79 1.59 -0.48
176 | 1,2D+1,6G+0,8W -0.46 0.01 0.00
177 | 1,2D+1,6G+0,8W 0.17 0.01 0.00
178 | 1,2D+1,6G+0,8W -0.65 0.01 0.00
179 (1,2D+1,6G+0,8W 34.82 0.01 0.00
180 | 1,2D+1,6G+0,8W -15.31 0.01 0.00
181 (1,2D+1,6G+0,8W -0.54 0.01 0.00
182 (1,2D+1,6G+0,8W -0.39 0.01 0.00
184 (1,2D+1,6G+0,8W -0.48 0.01 0.00
193 (1,2D+1,6G+0,8W -291.40 9.39 1.37
202 | 1,2D+1,6G+0,8W -292.74 10.72 -1.41
203 |1,2D+1,6G+0,8W -0.57 0.01 0.00
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205 | 1,2D+1,6G+0,8W -2.06 0.01 0.00
206 | 1,2D+1,6G+0,8W -1.83 0.01 0.00
207 | 1,2D+1,6G+0,8W -0.87 0.01 0.00
209 | 1,2D+1,6G+0,8W -0.77 0.01 0.00
212 | 1,2D+1,6G+0,8W 1.36 0.01 0.00
215 | 1,2D+1,6G+0,8W 2.38 0.01 0.00
217 | 1,2D+1,6G+0,8W -80.83 0.04 0.01
218 | 1,2D+1,6G+0,8W 87.52 0.05 0.01
219 | 1,2D+1,6G+0,8W -125.50 0.04 0.01
220 | 1,2D+1,6G+0,8W 127.55 0.05 0.01
222 | 1,2D+1,6G+0,8W -0.33 0.01 0.00
223 | 1,2D+1,6G+0,8W -140.60 0.03 0.01
224 | 1,2D+1,6G+0,8W 141.79 0.04 0.01
225 | 1,2D+1,6G+0,8W -174.96 0.03 0.01
226 | 1,2D+1,6G+0,8W 171.05 0.04 0.01
227 | 1,2D+1,6G+0,8W 6.09 0.04 0.01
228 | 1,2D+1,6G+0,8W -1.14 0.05 0.01
229 | 1,2D+1,6G+0,8W -36.92 0.04 0.01
230 | 1,2D+1,6G+0,8W 39.94 0.05 0.01
231 |1,2D+1,6G+0,8W -65.90 0.03 0.01
232 | 1,2D+1,6G+0,8W 68.26 0.04 0.01
233 | 1,2D+1,6G+0,8W -100.85 0.03 0.01
234 | 1,2D+1,6G+0,8W 98.34 0.04 0.01
235 | 1,2D+1,6G+0,8W -521.13 1.37 1.67
236 | 1,2D+1,6G+0,8W -270.31 0.72 0.71
237 | 1,2D+1,6G+0,8W -270.27 0.10 0.31
238 | 1,2D+1,6G+0,8W -65.57 0.36 0.29
239 | 1,2D+1,6G+0,8W -65.53 0.30 0.12
240 | 1,2D+1,6G+0,8W 141.41 061 -0.47
241 | 1,2D+1,6G+0,8W 141.46| -0.45| -0.47
242 | 1,2D+1,6G+0,8W 279.12 1.24| -1.26
243 | 1,2D+1,6G+0,8W 37172  -2.74| 212
244 | 1,2D+1,6G+0,8W 371.76| -0.21| -0.45
245 | 1,2D+1,6G+0,8W 147.07| -0.22| -0.37
246 | 1,2D+1,6G+0,8W 147.11| -0.32| -0.28
247 | 1,2D+1,6G+0,8W 5420 -0.31| -0.13
248 | 1,2D+1,6G+0,8W -54.15|  -0.60 0.47
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249|1,2D+1,6G+0,8W -223.37 0.47 0.47
2501,2D+1,6G+0,8W -223.32 -1.53 1.37
251|1,2D+1,6G+0,8W 2.22 1.21 0.66
252 |1,2D+1,6G+0,8W 146.61 0.50 -0.45
253 |1,2D+1,6G+0,8W 146.65 -0.29 -0.45
254 |1,2D+1,6G+0,8W 243.91 0.48 -0.57
2551,2D+1,6G+0,8W 243.96 -0.27 -0.57
256 |1,2D+1,6G+0,8W 306.82 0.50 -0.76
257|1,2D+1,6G+0,8W 306.87 -0.46 -0.76
258 |1,2D+1,6G+0,8W 301.08 0.44 -0.77
2591,2D+1,6G+0,8W -88.22 -1.80 -0.79
260 |1,2D+1,6G+0,8W -88.18 -0.29 0.42
261 |1,2D+1,6G+0,8W -205.86 0.24 0.42
262 |1,2D+1,6G+0,8W -205.82 -0.47 0.56
263 |1,2D+1,6G+0,8W -281.32 0.27 0.56
264 |1,2D+1,6G+0,8W -281.27 -0.53 0.78
265 |1,2D+1,6G+0,8W -305.63 0.63 0.78
266 | 1,2D+1,6G+0,8W -305.58 -1.13 1.21

19.2.7 Verificacion de la seccidon propuesta, cercha 1:
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AISC368-85/1IBC2086 STEEL SECTION CHECK (Summary for Combo and Station)
Units : KH, m, C

Frame : 211 ¥ Mid: 5.528 Combo: 1,20+1,6G+8,84 Design Type: Brace

Length: B8.965% Y Mid: @.08688 Shape: 2L3X3%3/8 Frame Type: Special HMoment Frame
Loc : B.965 2 Mid: 3.42% Class: Compact Princpl Rot: 8.888 degrees
Provision: LRFD Analysis: Direct Analysis

D/C Limit=8.958 2nd Order: General 2nd Order Reduction: Tau-b Fixed
AlphaPr/Py=0.418 AlphaPr/Pe=8.898 Tau_ b=1.888 EA factor=8.808 EI factor=0.880
PhiB=8.988 Phic=8.940 PhiTY=8.9080 PhiTF=8.750

Phis=8.988 Phis-RI=1.0688 PhisT=0.9080

A=0.083 I33=1.465E-86 r33=0.823 533=2.737E-05 Av3=0.881
J=0.0888 122=2.833E-86 r22=0.832 522=3.718E-85 Av2=0.881
alpha=90.0888

E=199047978.8 fy=250000. 088 Ry=1.008 Z233=4.916E-85

RLLF=1.088 Fu=480000. 088 222=6 .141E- 85

STRESS CHECK FORCES & MOMENTS {Combo 1,2D+1,6G+8,8W)
Location Pu Hu3l Huz2 Uu2 Uu3 Tu
B8.965 279117 -1.258 6.0008 1.6881 8.0800 6.088

PHH DEMAND/CAPACITY RATIOD (H2-1)
D/C Ratio: B.668 = @.456 + B.204 + 0.088
= fafFa + fbw/Fbw + fbz/fFbz

AXIAL FORCE & BIAXIAL MOMENT DESIGH (H2-1)

Factor L K1 K2 B1 B2 cm
Hajor Bending 1.08088 1.8688 1.08088 1.8688 1.8808 1.08088
Hinor Bending 1.08088 1.8688 1.08088 1.8688 1.8808 1.08088
L1th K1tb Ch
LTE 1.08088 1.8688 1.495
Pu phi=Pnc phi=Pnt
Force Capacity Capacity
Axial 279.117 557 .817 612.579
Mu phi=tn phi=Hn
Homent Capacity Mo LTB
Major Homent -1.258 6.157 6.157
Minor Homent g.008 13.384

SHEAR CGHECK

Uu phi=Un Stress Status

Force Capacity Ratio Check

Major Shear 1.801 195.967 a8.885 0K

Minor Shear 6.8088 195.967 8.888 0K

BRACE MAXIMUM AXIAL LDADS
P P
Comp Tens
Axial LF4H 279 117
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PROYECTOS Y DISENOS LTDA

19.2.8 Verificacion de la seccidon propuesta, cercha 2:

AISC368-85/IBC2086 STEEL SECTION CHECK

Units =: KN, m, C

Frame : 242 X HMid: 5.528 Combo: 1,2D+1,6G+0,8U
Length: B.9465 ¥ Hid: 4.588 Shape: 2L3X3X3/8
Loc T B.9465 2 HMid: 3._42% Class: Compact
Provision: LRFD Analysis: Direct Analysis

D/C Limit=08.958 ?nd Order: General 2nd Order
AlphaPr/Py=0.418 AlphaPr/Pe=8.898 Tau_b=1.000
PhiB=8.9080 PhiC=8.9080 PhiTY¥=08.988
PhiS=0.9088 PhiS-RI=1._08088 PhiST=08_.9088
A=0.883 133=1.465E-86 r33=0.823
J=0.8080 122=2_833E-086 r22=8.0832
alpha=90.0808

E=199947078_8 fy=250000. 000 Ry=1.08088

RLLF=1.008 Fu=400000.000

STRESS CHECK FORCES & HMOMEHTS {Combo 1,2D+1,6G+8,8W)
Location Pu Hu33 Hu22
B.965 279117 -1.258 a.888

PHH DEMAND/CAPACITY RATIO {(H2-1)
D/C Ratio: B.668 = B.456 + 8.204 + O.000
= fafFa + fbw/Fbw + fbz/Fbz

AXIAL FORCE & BIAXIAL MOMENT DESIGH {H2-1)
Factor L K1 K2

Major Bending 1.008 1.008 1.0088
Minor Bending 1.600 1.600 1.088
L1tb K1ltb Ch
LTB 1.0888 1.0888 1.495
Pu phi=Pnc phi=Pnt
Force Capacity Capacity
Axial 279117 557.817 612.579
Hu phi=hn phis=kn
Homent Capacity Ho LTB
Major Homent -1.258 6.157 6.157
Minor HMoment a.0088 13.384
SHEAR CHECK
Uu phi=Un Stress
Force Capacity Ratio
Major Shear 1.881 195.967 8. 885
Minor Shear a.800 195.967 a.0008
BRACE MAXIMUM AXIAL LOADS
P P
Comp Tens
Axial H/C 279.117
(119)

{Summary for Combo and Station)

Design Type: Brace

Frame Type: Special Homent Frame
Princpl Rot: 0.088 degrees

Reduction:
PhiTF=0.75%08
333=2.737E-8%

§22=3.718BE-05

z33=4.916E-85
z22=6 .141E-85

Uu2
1.881

B1

1.088

Status
Check

0K

Tau-b Fixed
EA factor=0.888

EI factor=08.800

Av3=0.881
AvZ=0.0881
Uu3 Tu
8.8088 8.8088
B2 [H1]
1.888 1.888
1.0888 1.0888
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19.2.9 Indices de sobre-esfuerzos estructura

oo
0.90

0.70

0.00

indices de sobre-esfuerzos estructura, cercha 1

1 UU‘ ‘
0.90

0.70

indices de sobre-esfuerzos estructura, cercha 2
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0. DISENO CUBIERTA BLOQUE 36

201 EVALUACION DE CARGAS Y DISENO DE
CORREAS

(121)
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GEOMETRIA DE SECCION DE LA CORREA

Inclinacién de la cubierta 13.18 = 23.42%
Smax entre correas 1.69m

Luz de disefio de correas 5.03 m

MATERIALES

Acero estructural:

Para angulos A36, fy = 250 Mpa, fu = 400 Mpa
Perfiles PHR A527, fy = 350 Mpa, fu = 450 Mpa
Tuberia estructural A500GrC, fy = 350 Mpa, fu = 417 Mpa
CARGAS
CARGA MUERTA: Segun tabla B.3.4.1-1y B.3.4.1-4 del titulo B de la NSR-10
Teja Eernit 0.25(KN/m2
Varios (Metalicos) 0.05[KN/m2
Lamparas 0.05[KN/m2
Peso propio 0.05[KN/m2
D = Total Carga Muerta (D) 0.40(KN/m2
Se calcula la resultante de carga muerta para una pendiente de la cubierta de 13.18
W D=| 0.41 | KN/m2
CARGA VIVA: Segun tabla B.4.2.1-2 del titulo B de la NSR-10
Para una pendiente de 13.18
Lr=| 0.50 |KN/m?2
CARGA DE GRANIZO: Segln B.4.8.3 del titulo B de la NSR-10, la carga de granizo, G:
G=| 1.00 | KN/m2

CARGA DE VIENTO:

w=| 0.52 | KN/m2 (Presién)

Para la separacion de correas de 1.69 m, se tienen las siguientes cargas:

WD= 0.69 KN/m
W Lr = 0.85 KN/m
Ww = 0.88 KN/m
WG= 1.69 KN/m

COMBINACIONES DE CARGA
Segun lo estipulado en B.2.4.2 del titulo B de la NSR-10:

Combinaciones de carga para ser utilizadas con el método de resistencia.
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PROYECTOS Y DISENOS LTDA
COMBINACION CARGA TOTAL
MAYORADA KN/m
1,4D 0.97
1,2D+0,5Lr 2.18
1.2D+0.5G 1.67
1,2D+1,6Lr+0,8W 2.88
1.2D+1.6G+0.8W 4.24
1,2D+1,6W+0,5Lr 2.66
1,2D+1,0E 0.83
0,9D+1,6W 2.03
0,9D+1,0E 0.62
Gobierna la combinacién 1,2D+1,6G+0,8W
Muerta Granizo Viento Wtotal
1,2D 1,6G 0,8W
0.83 2.70 0.70 4.24 KN/m
DISENO DE LA CORREA
1. Dimensiones del Perfil 1C 220 X 80 X 20 2.50
Luz de Célculo Lb 5030 mm 'Y
Base b 80 mm '
Altura h 220 mm ;
Espesor de LaAmina e 2.50 mm '
Area A 993.88 mm2 i
Inercia eje mayor Ix 7279100 mm4 ]
inercia eje menor ly 796060 mm4 | e X
220 ’

Centroide en X Xcg 18.39 mm
Méddulo de Seccién x Sx 66174 mm3 ;
Méddulo de Secciény Sy 43280 mm3 $ 20
Rad!o de G!ro X rx 85.58 mm . >
Radio de Giroy ry 28.30 mm 80
2. Revision por Flexion
Momento Ultimo Mu Wu.L?/8 13.40 kN.m
Momento Resistente #Mn 20.84 kN.m ok!
3. Revisién por Cortante
Cortante ultimo Vu Wul/2 10.65 kN
Cortante Resistente #Vn 156.54 kN ok!
4. Revision por Combinacién de Cortante y Flexion

Kmv 0.71 ok!
5. Revisién por Pandeo Lateral
Momento de Fluencia My 23.16 kKN.m
Médulo de sec. Fibra a comp Sc 132347.27 mm3
Relacién Sc/Sx 2.00
Momento Resistente #Mn 46.32 kN.m
Momento Ultimo Mu Wu.L?/8 13.40 kN.m ok!
DISENO CERCHA

REACCIONES
CORREAS (KN)

D 1.74
Lr 2.13
W 2.21
G 4.25 (124)
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202 DISENO CERCHA
20.2.1 PERFILES PROPUESTOS

CORDONES DIAGONALES | ADICIONALES
2L.3x3x5/16 2L2x2x3/16 | TR 100X50X5 mm

20.22 RESULTADOS DEL ANALISIS

Modelo SAP 2000 Cercha

20.2.3 REACCIONES MAXIMAS EN LOS APOYOS

Reacciones maximas en direccién z

REACCIONES
CERCHA (KN)
D 20.69
Lr 20.84
W 21.67
G 41.67
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20.2.4 DISENO DE LA ESTRUCTURA

20.2.5 Valores de momentos maximos (KN-m) y cortantes
maximos (KN) combinacién 1.2D+1.6G+0.8W:

TABLE: Element Forces - Frames
Frame OutputCase P V2 M3
Text Text KN KN KN-m
189 | 1,2D+1,6G+0,8W -2.82 2.04 0.55
190 | 1,2D+1,6G+0,8W 122.41 0.00 0.00
191 | 1,2D+1,6G+0,8W -2.82 -2.04 -0.55
192 | 1,2D+1,6G+0,8W 22.10 0.01 0.00
193 | 1,2D+1,6G+0,8W 45.66 0.01 0.00
194 | 1,2D+1,6G+0,8W -0.63 0.01 0.00
195 | 1,2D+1,6G+0,8W -89.59 0.00 0.00
196 | 1,2D+1,6G+0,8W -33.36 0.01 0.00
197 | 1,2D+1,6G+0,8W -33.36 0.01 0.00
198 | 1,2D+1,6G+0,8W 22.10 0.01 0.00
199 | 1,2D+1,6G+0,8W 45.66 0.01 0.00
200 | 1,2D+1,6G+0,8W -0.63 0.01 0.00
201 |1,2D+1,6G+0,8W -89.59 0.00 0.00
202 | 1,2D+1,6G+0,8W -2.04 -2.94 1.08
203 |1,2D+1,6G+0,8W 10.69 1.66 1.08
207 | 1,2D+1,6G+0,8W -383.72 -1.39 1.25
208 | 1,2D+1,6G+0,8W -2.04 -2.94 1.08
209 | 1,2D+1,6G+0,8W 10.69 1.66 1.08
213 |1,2D+1,6G+0,8W -383.72 -1.39 1.25
214 |1,2D+1,6G+0,8W -0.83 0.01 0.00
215|1,2D+1,6G+0,8W -1.28 0.01 0.00
216 | 1,2D+1,6G+0,8W -1.28 0.01 0.00
217 | 1,2D+1,6G+0,8W -0.83 0.01 0.00
218 |1,2D+1,6G+0,8W 104.33 0.03 0.01
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219 | 1,2D+1,6G+0,8W 29.22 0.01 0.00
220 | 1,2D+1,6G+0,8W -29.70 0.04| 0.01
221|1,2D+1,6G+0,8W -77.22 0.03 0.01
222 | 1,2D+1,6G+0,8W 80.82 0.04| 0.01
223 |1,2D+1,6G+0,8W -106.33 0.03 0.01
224 |1,2D+1,6G+0,8W 106.61 0.04| 0.01
225|1,2D+1,6G+0,8W -23.18 0.02 0.00
226 | 1,2D+1,6G+0,8W 29.22 0.01 0.00
227 |1,2D+1,6G+0,8W -29.70 0.04| 0.01
228 | 1,2D+1,6G+0,8W -77.22 0.03 0.01
229 | 1,2D+1,6G+0,8W 80.82 0.04| 0.01
230 | 1,2D+1,6G+0,8W -106.33 0.03 0.01
231|1,2D+1,6G+0,8W 106.61 0.04| 0.01
232 | 1,2D+1,6G+0,8W -97.63 0.01 0.00
233 | 1,2D+1,6G+0,8W -23.18 0.02 0.00
234 | 1,2D+1,6G+0,8W 104.33 0.03 0.01
235 | 1,2D+1,6G+0,8W -97.63 0.01 0.00
236 | 1,2D+1,6G+0,8W 106.41 0.16| -0.31
237|1,2D+1,6G+0,8W 273.24 0.52| -0.66
238 | 1,2D+1,6G+0,8W 273.28 -0.45| -0.66
239 | 1,2D+1,6G+0,8W 401.43 1.37| -1.44
240 | 1,2D+1,6G+0,8W -348.41 0.98 1.25
241 |1,2D+1,6G+0,8W -348.47 -0.25 0.63
242 | 1,2D+1,6G+0,8W -204.37 0.52 0.63
243 | 1,2D+1,6G+0,8W -204.42 -0.25 0.41
244 | 1,2D+1,6G+0,8W -96.06 1.67| -0.80
245 | 1,2D+1,6G+0,8W 22.57 -1.35| -0.80
246 | 1,2D+1,6G+0,8W 106.41 0.16| -0.31
247 | 1,2D+1,6G+0,8W 273.24 0.52| -0.66
248 | 1,2D+1,6G+0,8W 273.28 -0.45| -0.66
249 | 1,2D+1,6G+0,8W 401.43 1.37| -1.44
250 | 1,2D+1,6G+0,8W -348.41 0.98 1.25
251 | 1,2D+1,6G+0,8W -348.47 -0.25 0.63
252 | 1,2D+1,6G+0,8W -204.37 0.52 0.63
253 | 1,2D+1,6G+0,8W -204.42 -0.25 0.41
254 | 1,2D+1,6G+0,8W -96.06 1.67| -0.80
255 | 1,2D+1,6G+0,8W 22.57 -1.35| -0.80
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257 | 1,2D+1,6G+0,8W -0.42 0.01 0.00
259 | 1,2D+1,6G+0,8W -363.39 0.80 0.64
260 | 1,2D+1,6G+0,8W -0.42 0.01 0.00
262 | 1,2D+1,6G+0,8W -31.69 0.03 0.00
263 | 1,2D+1,6G+0,8W -31.69 0.03 0.00
264 | 1,2D+1,6G+0,8W 197.08 -1.76 -1.44
265 | 1,2D+1,6G+0,8W 173.98 1.31 -0.83
266 | 1,2D+1,6G+0,8W 135.41 -1.51 -0.83
267 | 1,2D+1,6G+0,8W 197.08 -1.76 -1.44
268 | 1,2D+1,6G+0,8W 173.98 1.31 -0.83
269 | 1,2D+1,6G+0,8W 135.41 -1.51 -0.83
271 1,2D+1,6G+0,8W -363.39 0.80 0.64
273 | 1,2D+1,6G+0,8W -0.69 0.00 0.00
353|1,2D+1,6G+0,8W 210.05 -0.58 0.83
354 |1,2D+1,6G+0,8W 210.05 0.58 0.83
35511,2D+1,6G+0,8W -330.87 -10.32 -1.95
356 |1,2D+1,6G+0,8W -363.35 1.07 1.13
357|1,2D+1,6G+0,8W -330.87 -10.32 -1.95
358 |1,2D+1,6G+0,8W -363.35 1.07 1.13

20.2.6 Verificacion de la seccidon propuesta
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AISC268-05/1BC2806 STEEL SECTION CHECK (Summary for Combo and Station)
Units : KN, m, C

Frame : 356 X Hid: 5.544 Combo: 1,2D+1,56G+8,8W Design Type: Brace

Length: B8.488 Y Hid: 0.088 Shape: 2L3X3X5/16 Frame Type: Special HMoment Frame
Loc : B.0488 Z2 Mid: 3.995% Class: Hon-Compact Princpl Rot: @.0088 degrees
Provision: LRFD  Analysis: Direct Analysis

D/C Limit=8.958 2nd Order: General 2nd Order Reduction: Tau-b Fixed
AlphaPr/Py=8.635 AlphaPr/Pe=0.834% Tau_b=0.928 EA factor=0.860 EI factor=0.888
PhiB=8.900 PhiC=8.9080 PhiT¥=0.980 PhiTF=0.7508

PhiS=8.988 PhiS-RI=1.888 PhiST=8.98@

A=0.8082 I133=1_.257E-86 r33=0.823 533=2_311E-85 Avd=0_0801
J=0.08088 122=2 _3456E-86 r22=0.832 522=3_979E-05 AvZ=0_0801
alpha=9a.8048

E=199947078.8 fy=250000.0080 Ry=1.066 z33=4.179E-05

RLLF=1.860 Fu=4080000.0080 z22=5.832E-085

STRESS CHECK FORCES & MOMENTS {(Combo 1,2D+1,6G+8,8W)
Location Pu Hu33 Huz2 Uuz Uu3 Tu
8.8808 -363.331 1.132 8.0088 8.971 8.800 8.800

PHHM DEMAHDfCAPACITY RATIOD {H2-1)
D/C Ratio: 8.938 8.794 + 8.136 + 6.008
fafFa + fbuw/Fbw + Fbz/Fbz

AXIAL FORCE & BIAXIAL MOMENT DESIGH (H2-1)

Factor L K1 K2 B1 B2 Cm
Major Bending 1.008 1.0088 1.0088 1.0088 1.088 1.088
Minor Bending 1.000 1.0080 1.0080 1.0088 1.888 1.888
L1th Klth Ch
LTB 1.08088 1.06088 1.285
Pu phi=Pnc phi=Pnt
Force Capacity Capacity
Axial -363.331 457 861 515.322
Hu phi=Hn phi=Hn
Homent Capacity Mo LTB
Major Homent 1.132 8.318 8.318
Minor Homent a.088 9.443
SHEAR CHECK
Uu phi=Un Stress Status
Force Capacity Ratio Check
Major Shear a.971 163 .306 a. 086 oK
Minor Shear a_aaa 163 .306 a_daen 114
BRACE HAXIMUM AXIAL LOADS
P P
Comp Tens
Axial -363.331 H/C

20.2.7 Indices de sobre-esfuerzos estructura
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indices de sobre-esfuerzos estructura
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PROYECTOS Y DISENOS LTDA

GEOMETRIA DE SECCION DE LA CORREA

Inclinacion de la cubierta 8.82 = 15.52%

Smax entre correas 1.69m

Luz de disefo de correas 5.73m

MATERIALES

Acero estructural:

Para angulos A36, fy = 250 Mpa, fu = 400 Mpa

Perfiles PHR A527, fy = 350 Mpa, fu = 450 Mpa

Tuberia estructural A500GIC, fy = 350 Mpa, fu = 417 Mpa

CARGAS

CARGA MUERTA: Segun tabla B.3.4.1-1 y B.3.4.1-4 del titulo B de la NSR-10
Teja Eernit 0.25|KN/m2
Varios (Metalicos) 0.05|KN/m2
Lamparas 0.05|KN/m?2
Peso propio 0.06|KN/m?2

D = Total Carga Muerta (D) 0.41|KN/m2

Se calcula la resultante de carga muerta para una pendiente de la cubierta de

W D=|

0.41

CARGA VIVA:

Segun tabla B.4.2.1-2 del titulo B de la NSR-10

Para una pendiente de

0.50

CARGA DE GRANIZO:

Segun B.4.8.3 del titulo B de la NSR-10, la carga de granizo, G:

1.00

CARGA DE VIENTO:

w=|

0.52

|[KN/m?

|[KN/m?

8.82

|[KN/m?

[KN/m?

Para la separacion de correas de 1.69 m, se tienen las siguientes cargas:

WD=
W Lr
W w
WG=

0.70
0.85
0.88
1.69

COMBINACIONES DE CARGA

Segun lo estipulado en B.2.4.2 del titulo B de la NSR-10:

KN/m
KN/m
KN/m
KN/m

Combinaciones de carga para ser utilizadas con el método de resistencia.

(132)
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PROYECTOS Y DISENOS LTDA
COMBINACION CARGA TOTAL
MAYORADA KN/m
1,4D 0.97
1,2D+0,5Lr 2.19
1.2D+0.5G 1.68
1,2D+1,6Lr+0,8W 2.89
1.2D+1.6G+0.8W 4.24
1,2D+1,6W+0,5Lr 2.66
1,2D+1,0E 0.84
0,9D+1,6W 2.03
0,9D+1,0E 0.63
Gobierna la combinacién 1,2D+1,6G+0,8W
Muerta Granizo Viento Wtotal
1,2D 1,6G 0,8W
0.84 2.70 0.70 4.24 KN/m
DISENO DE LA CORREA
1. Dimensiones del Perfil 1C 220 X 80 20 X 3.00
Luz de Calculo Lb 5030 mm '
Base b 80 mm '
Altura h 220 mm ;
Espesor de LaAmina e 2.50 mm '
Area 1185.3717  mm? i
Inercia eje mayor Ix 8625300 mm4 ]
inercia eje menor ly 932820 mm4 | e X
220 ’

Centroide en X Xcg 18.39 mm
Méddulo de Seccién x Sx 78412 mm3 ;
Méddulo de Secciény Sy 50715 mm3 $ 20
Rad!o de G!ro X rx 85.30 mm . >
Radio de Giroy ry 28.05 mm
2. Revision por Flexion
Momento Ultimo Mu Wu.L?/8 17.41 KN.m
Momento Resistente #Mn 24.70 kKN.m ok!
3. Revisién por Cortante
Cortante ultimo Vu Wul/2 10.67 kN
Cortante Resistente #Vn 186.70 kN ok!
4. Revision por Combinacién de Cortante y Flexion

Kmv 0.76 ok!
5. Revisién por Pandeo Lateral
Momento de Fluencia My 27.44 KN.m
Médulo de sec. Fibra a comp Sc 156823.64 mm?3
Relacién Sc/Sx 2.00
Momento Resistente #Mn 54.89 kN.m
Momento Ultimo Mu Wu.L?/8 17.41 KN.m ok!
DISENO CERCHA

REACCIONES
CORREAS (KN)

D 1.99
Lr 2.42
W 2.52
G 4.84 (134)
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212 DISENO CERCHA
21.2.1 PERFILES PROPUESTOS

PERFIL PROPUESTO
TR 300x100x5.5 mm

21.22 RESULTADOS DEL ANALISIS

Modelo SAP 2000 Cercha

21.2.3 REACCIONES MAXIMAS EN LOS APOYOS

Reacciones méaximas en direccién z

REACCIONES
CERCHA (KN)
D 13.37
Lr 15.07
W 15.67
G 30.13
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PROYECTOS Y DISENOS LTDA

21.2.4 DISENO DE LA ESTRUCTURA

21.2.5 Valores de momentos maximos (KN-m) y cortantes
maximos (KN) combinacién 1.2D+1.6G+0.8W:

TABLE: Element Forces - Frames
Frame OutputCase P V2 M3
Text Text KN KN KN-m
13|1,2D+1,6G+0,8W -8.43 -52.38 65.33
14|1,2D+1,6G+0,8W -4.58 -28.47 100.70
15|1,2D+1,6G+0,8W -0.73 -4.55 107.84
16| 1,2D+1,6G+0,8W 3.25 20.19 107.84
17|1,2D+1,6G+0,8W 7.12 44.28 74.27

21.2.6 Verificacion de la seccidon propuesta

(136)

Méndez & Asociados Proyectos de Ingenieria Ltda. - AMP
Carrera 13 No. 134-22 - Bogota, Colombia Teléfonos: (Int+57+1) 602-8388
Fax: (Int+57+1) 566-4748 email: amp@amping.com.co

Carrera 19A No. 84-14 Piso 7 - Bogota, Colombia Teléfonos: (Int+57+1) 530-0660,
Fax: (Int+57+1) 530-0650, 530-0651 email: planos@pyd.com.co

Proyectos y Disefios Ltda.- P&D




Jine

SERVICIO NACIONAL DE APRENDIZAJE - SENA

[Ps 1D

PROYECTOS Y DISENOS LTDA
AISC360-A5/IBC2AA6 STEEL SECTION CHECK (Summary for Combo and Station)
Units : KN, m, C
Frame : 1% X Hid: 3.309 Combo: 1,2D0+1,6G+8,8W Design Type: Brace
Length: 1.698@ Y HMid: 1.9800 Shape: TR380X108X5.5 mm Frame Type: Special HMoment Frame
Loc : 1.690 2 Hid: 3.832 Class: Compact Princpl Rot: 8.888 degrees

Provision: LRFD  Analysis: Direct Analysis
D/C Limit=08.958 2nd Order: General 2nd Order
AlphaPr/Py=8.888 AlphaPr/Pe=0.0882 Tau_b=1.0604

PhiB=8.988 FhiC=8.988 PhiT¥=08.9084
Phis=8.988 PhiS-RI=1.888 PhisST=8.9084
A=0.084 133=4.598E-85 +33=0.184
J=2.198E-85 122=8.022E- 86 r22=0.043
E=199947978 .8 FyY=344737 .894 Ry=1.108
RLLF=1.088 Fu=448159 .263

HSS Welding: ERW Reduce HSS Thickness? Ho

STRESS CHECK FORCES & HMOMEMTS (Combo 1,2D+1,4G+08,8W)
Location Pu Mu33 Hu22
1.698 -8.626 187 .837 a.0868

PHM DEMAND/CAPACITY RATIO {(H1-1b)
D/C Ratio: 0.889 = 8.801 + B.887 + 0.068

Reduction: Tau-b Fixed
EA factor=0.8080 EI factor=0.808

PhiTF=8.758
533=3.065E-84 Av3=0.8061
522=1.604E-84 AvZ=0.883

233=3.917E-04
222=1.77¥7E-84

Uu2 Uu3 Tu
-3._894 8._a888 8._08a88

= (1/2)(Pr/Pc) + (Hr33/Hc33) + (Hr22/Hc22)

AXIAL FORCE & BIAXIAL MOMENT DESIGH (H1-1b)

Factor L K1 K2

Major Bending 4._483 1.08680 1.0808

Minor Bending 4._483 1.08680 1.0808

L1th K1tb Cb

LTE 4._483 1.8808 1.826
(137)

B1 B2 Cm
1.000 1.000 1.000
1.000 1.000 1.000
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SERVICIO NACIONAL DE APRENDIZAJE - SENA PROVECTES V DISEROS LTDA
Pu phi=Pnc phi=Pnt
Force Capacity Capacity
Axial -0.626 217.691 1327.620
Hu phi=tn phi=tin
Moment Capacity Mo LTB
Major Homent 187 .837 121.517 121.517
Hinor Homent 0.008 55.136
Tu n phi=Tn
Moment Capacity Capacity
Torsion 8.8088 63.188 56.870
SHEAR CHECK
Uu phi=Un Stress Status
Force Capacity Ratio Check
HMajor Shear 3.894 5808.535 8.8e87 0K
Minor Shear 8.8088 178.987 8.880 0K
BRACE MAXIHUM AXIAL LOADS
P P
Comp Tens
Axial H/C -B8.626

21.2.7 indices de sobre-esfuerzos estructura

1.00]
0.90
0.70
0.50
0.00
Indices de sobre-esfuerzos estructura
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GEOMETRIA DE SECCION DE LA CORREA

Inclinacion de la cubierta 11.23
Smax entre correas 1.69 m
Luz de disefio de correas 7.99 m

MATERIALES
Acero estructural:
Para angulos
Perfiles PHR
Tuberia estructural

CARGAS

CARGA MUERTA:

A36, fy = 250 Mpa,
A527, fy = 350 Mpa,
A500GrC, fy = 350 Mpa,

= 19.85%
fu = 400 Mpa
fu = 450 Mpa
fu = 417 Mpa

Segun tabla B.3.4.1-1 y B.3.4.1-4 del titulo B de la NSR-10

Teja Eernit 0.25|KN/m2
Varios (Metalicos) 0.05|KN/m2
Lamparas 0.05|KN/m2
Peso propio 0.10|KN/m2
D = Total Carga Muerta (D) 0.45(KN/m?
Se calcula la resultante de carga muerta para una pendiente de la cubierta de 11.23
W D=| 0.45 |KN/mz2
CARGA VIVA: Segun tabla B.4.2.1-2 del titulo B de la NSR-10

Lr
CARGA DE GRANIZO:

G
CARGA DE VIENTO:

W

Para una pendiente de

0.50

11.23

|KN/m2

Segun B.4.8.3 del titulo B de la NSR-10, la carga de granizo, G:

1.00

0.52

|KN/m2

|KN/m2

(Presion)

Para la separacion de correas de 1.69 m, se tienen las siguientes cargas:

W D
W Lr
W w

WG=

0.77
0.85
0.88
1.69

COMBINACIONES DE CARGA

Segun lo estipulado en B.2.4.2 del titulo B de la NSR-10:

KN/m
KN/m
KN/m
KN/m

Combinaciones de carga para ser utilizadas con el método de resistencia.
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PROYECTOS Y DISENOS LTDA
COMBINACION CARGA TOTAL
MAYORADA KN/m
1,4D 1.08
1,2D+0,5Lr 2.27
1.2D+0.5G 1.77
1,2D+1,6Lr+0,8W 2.98
1.2D+1.6G+0.8W 4.33
1,2D+1,6W+0,5Lr 2.75
1,2D+1,0E 0.92
0,9D+1,6W 2.10
0,9D+1,0E 0.69
Gobierna la combinacién 1,2D+1,6G+0,8W
Muerta Granizo Viento Wtotal
1,2D 1,6G 0,8W
0.92 2.70 0.70 4.33 KN/m
DISENO DE LA CORREA
1. Dimensiones del Perfil 2C 220 X 80 X 20 X 2.50
Luz de Calculo Lb 7990 mm 1
Base b 80 mm
Altura h 220 mm t
Espesor de LaAmina e 2.50 mm !
Area 1987.7655 ~mm?2 ]
Inercia eje mayor Ix 14580000 mm4 |
inercia eje menor ly 8174400 mm4 220 SV SRR | S X
Médulo de Seccién x Sx 132545 mm3 - '
Méddulo de Secciény Sy 102180 mm3
Radio de Giro x rx 85.64 mm l\ 20
Radio de Giro y ry 64.13 mm v -
 —
80

2. Revision por Flexion
Momento Ultimo Mu Wu.L?/8 34.54 kKN.m
Momento Resistente #Mn 41.75 KN.m ok!
3. Revisién por Cortante
Cortante ultimo Vu Wul/2 17.29 kN
Cortante Resistente #Vn 313.07 kN ok!
4. Revisién por Combinacion de Cortante y Flexién

Kmv 0.88 ok!
5. Revisién por Pandeo Lateral
Momento de Fluencia My 46.39 kKN.m
Mddulo de sec. Fibra a comp Sc 265090.91 mm3
Relacién Sc/Sx 2.00
Momento Resistente #Mn 92.78 KN.m
Momento Ultimo Mu Wu.L?/8 34.54 kKN.m ok!
DISENO CERCHA

REACCIONES
CORREAS (KN)
D 3.07
Lr 3.38
W 3.51
G 6.75
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222 DISENO CERCHAS 1Y 2
22.2.1 PERFILES PROPUESTOS

CORDONES DIAGONALES
CERCHA 1 21.3x3x5/16 2L2x2x3/16
CERCHA 2 21.3x3x5/16 2L.2x2x3/16

22.22 RESULTADOS DEL ANALISIS

P P 1t I N P P N P N P N

CERCHA 2

CERCHA 1

Modelo SAP 2000 Cercha 1y 2

22.2.3 REACCIONES MAXIMAS EN LOS APOYOS

Reacciones maximas en direccién z cercha 1

REACCIONES
CERCHA 1 (KN)
D 18.64
Lr 21.18
W 22.03
G 42.37
Reacciones maximas en direccion z cercha 2
(143)
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PROYECTOS Y DISENOS LTDA

REACCIONES
CERCHA 2 (KN)

D 40.17

Lr 39.45

w 41.03

G 78.90

22.2.4 DISENO DE LA ESTRUCTURA

22.2.5 Valores de momentos maximos (KN-m) y cortantes
maximos (KN) combinacién 1.2D+1.6G+0.8W, cercha 1:

TABLE: Element Forces - Frames
Frame OutputCase P V2 M3
Text Text KN KN KN-m
12|1,2D+1,6G+0,8W 2.87 0.00 0.00
13|1,2D+1,6G+0,8W 2.01 0.00 0.00
14|1,2D+1,6G+0,8W 1.67 0.00 0.00
16| 1,2D+1,6G+0,8W -1.82 0.00 0.00
17|1,2D+1,6G+0,8W -105.29 0.03 0.01
20|1,2D+1,6G+0,8W -34.55 -6.87 1.48
211,2D+1,6G+0,8W -109.19 11.04 2.32
22 |1,2D+1,6G+0,8W 89.58 0.04 0.01
23|1,2D+1,6G+0,8W -21.82 0.03 0.01
24 |1,2D+1,6G+0,8W 10.51 0.04 0.01
25|1,2D+1,6G+0,8W 58.71 0.03 0.01
26 |1,2D+1,6G+0,8W -68.41 0.04 0.01
27 |1,2D+1,6G+0,8W 135.76 0.03 0.01
28 |1,2D+1,6G+0,8W -130.41 0.04 0.01
29 |1,2D+1,6G+0,8W 263.30 -1.41 -1.55
30(1,2D+1,6G+0,8W 263.34 1.42 -1.56
31|1,2D+1,6G+0,8W 364.46 -0.97 -1.56
3211,2D+1,6G+0,8W 364.50 1.01 -1.59
3311,2D+1,6G+0,8W 320.83 -1.10 -1.59
3411,2D+1,6G+0,8W 320.87 0.53 -1.10
3511,2D+1,6G+0,8W 136.82 -0.70 -1.10
36 |1,2D+1,6G+0,8W 136.86 -2.69 1.48

(144)

Méndez & Asociados Proyectos de Ingenieria Ltda. - AMP

Carrera 13 No. 134-22 - Bogota, Colombia Teléfonos: (Int+57+1) 602-8388

Fax: (Int+57+1) 566-4748 email: amp@amping.com.co

Proyectos y Disefios Ltda.- P&D

Carrera 19A No. 84-14 Piso 7 - Bogota, Colombia Teléfonos: (Int+57+1) 530-0660,
Fax: (Int+57+1) 530-0650, 530-0651 email: planos@pyd.com.co



Jine

[Ps 1D

SERVICIO NACIONAL DE APRENDIZAJE - SENA e B e R ol

37

1,2D+1,6G+0,8W

-176.46 1.86 1.77

38

1,2D+1,6G+0,8W

-353.19 -1.79 1.70

39

1,2D+1,6G+0,8W

-346.16 1.31 1.70

40

1,2D+1,6G+0,8W

-375.41 -1.35 1.73

41

1,2D+1,6G+0,8W

-368.38 1.45 1.73

42

1,2D+1,6G+0,8W

-253.01 -0.89 1.26

43

1,2D+1,6G+0,8W

-245.98 1.16 1.26

44

1,2D+1,6G+0,8W

-6.65 1.97 -1.26

133

1,2D+1,6G+0,8W

-27.18 0.00 0.00

134

1,2D+1,6G+0,8W

-30.45 0.00 0.00

135

1,2D+1,6G+0,8W

-30.76 0.00 0.00

136

1,2D+1,6G+0,8W

-31.50 0.00 0.00

164

1,2D+1,6G+0,8W

170.79 0.04 0.01

169

1,2D+1,6G+0,8W

10.53 3.73 2.10

201

1,2D+1,6G+0,8W

-183.49 -4.53 -2.32

22.2.6 Valores de momentos maximos (KN-m) y cortantes
maximos (KN) combinacién 1.2D+1.6G+0.8W, cercha 2:

TABLE: Element Forces - Frames

Frame OutputCase P V2 M3

Text Text KN KN KN-m
18|1,2D+1,6G+0,8W -33.48 -1.79 -0.47
19|1,2D+1,6G+0,8W -31.31 2.47 0.69
152 | 1,2D+1,6G+0,8W -36.05 0.00 0.00
153 (1,2D+1,6G+0,8W -35.64 0.00 0.00
154 | 1,2D+1,6G+0,8W -39.59 0.00 0.00
155 (1,2D+1,6G+0,8W -37.28 0.00 0.00
165 | 1,2D+1,6G+0,8W -31.00 0.00 0.00
166 | 1,2D+1,6G+0,8W -30.43 0.00 0.00
167 | 1,2D+1,6G+0,8W -30.87 0.00 0.00
173 | 1,2D+1,6G+0,8W -31.26 0.00 0.00
174 | 1,2D+1,6G+0,8W -30.75 0.00 0.00
175 (1,2D+1,6G+0,8W -31.59 0.00 0.00
184 | 1,2D+1,6G+0,8W -32.19 0.00 0.00
185 | 1,2D+1,6G+0,8W -31.30 0.00 0.00
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187 | 1,2D+1,6G+0,8W -31.21 0.00 0.00
188 | 1,2D+1,6G+0,8W -31.18 0.00 0.00
189 | 1,2D+1,6G+0,8W -31.72 0.00 0.00
229 | 1,2D+1,6G+0,8W -1.41 0.00 0.00
230 |1,2D+1,6G+0,8W 1.53 0.00 0.00
231 |1,2D+1,6G+0,8W -1.12 0.00 0.00
232 | 1,2D+1,6G+0,8W 1.59 0.00 0.00
233 |1,2D+1,6G+0,8W -1.12 0.00 0.00
234 |1,2D+1,6G+0,8W -1.12 0.00 0.00
235 (1,2D+1,6G+0,8W 1.54 0.00 0.00
236 | 1,2D+1,6G+0,8W 1.53 0.00 0.00
237 | 1,2D+1,6G+0,8W -3.15 0.00 0.00
238 |1,2D+1,6G+0,8W -3.00 0.00 0.00
239 | 1,2D+1,6G+0,8W 1.33 0.00 0.00
240 | 1,2D+1,6G+0,8W 1.55 0.00 0.00
241 |1,2D+1,6G+0,8W 1.61 0.00 0.00
242 | 1,2D+1,6G+0,8W 1.54 0.00 0.00
243 | 1,2D+1,6G+0,8W -1.56 0.00 0.00
244 | 1,2D+1,6G+0,8W -1.96 0.00 0.00
245 | 1,2D+1,6G+0,8W 54.51 0.03 0.01
246 | 1,2D+1,6G+0,8W -55.67 0.03 0.01
247 | 1,2D+1,6G+0,8W -78.63 0.03 0.01
248 | 1,2D+1,6G+0,8W 80.11 0.03 0.01
249 | 1,2D+1,6G+0,8W -30.60 0.03 0.01
250 | 1,2D+1,6G+0,8W 22.58 0.03 0.01
251 |1,2D+1,6G+0,8W 25.10 0.03 0.01
252 |1,2D+1,6G+0,8W -33.34 0.03 0.01
253 |1,2D+1,6G+0,8W 82.38 0.03 0.01
254 11,2D+1,6G+0,8W -81.84 0.03 0.01
255 |1,2D+1,6G+0,8W -47.74 0.03 0.01
256 | 1,2D+1,6G+0,8W 48.69 0.03 0.01
257 | 1,2D+1,6G+0,8W 3.37 0.03 0.01
258 | 1,2D+1,6G+0,8W -11.30 0.03 0.01
259 | 1,2D+1,6G+0,8W 61.56 0.03 0.01
260 | 1,2D+1,6G+0,8W -69.43 0.03 0.01
261 |1,2D+1,6G+0,8W 122.52 0.03 0.01
262 | 1,2D+1,6G+0,8W -114.49 0.03 0.01
(146)

Méndez & Asociados Proyectos de Ingenieria Ltda. - AMP Proyectos y Disefios Ltda.- P&D
Carrera 13 No. 134-22 - Bogota, Colombia Teléfonos: (Int+57+1) 602-8388 Carrera 19A No. 84-14 Piso 7 - Bogota, Colombia Teléfonos: (Int+57+1) 530-0660,
Fax: (Int+57+1) 566-4748 email: amp@amping.com.co Fax: (Int+57+1) 530-0650, 530-0651 email: planos@pyd.com.co



SERVICIO NACIONAL DE APRENDIZAJE - SENA e B e R ol

e [PsID

263 | 1,2D+1,6G+0,8W -169.61| 0.04 0.01
264 | 1,2D+1,6G+0,8W 178.24| 0.03 0.01
265 | 1,2D+1,6G+0,8W -119.46| 0.04 0.01
266 | 1,2D+1,6G+0,8W 112.43| 0.03 0.01
267 | 1,2D+1,6G+0,8W -56.95| 0.04 0.01
268 | 1,2D+1,6G+0,8W 49.11| 0.03 0.01
269 | 1,2D+1,6G+0,8W 6.09| 0.04 0.01
270 | 1,2D+1,6G+0,8W -14.15| 0.03 0.01
271 1,2D+1,6G+0,8W 69.18| 0.04 0.01
272 | 1,2D+1,6G+0,8W -77.00| 0.03 0.01
273 | 1,2D+1,6G+0,8W 134.08| 0.04 0.01
274 | 1,2D+1,6G+0,8W -130.92| 0.03 0.01
275 | 1,2D+1,6G+0,8W -38.35| 0.02 0.00
276 | 1,2D+1,6G+0,8W 42.42| 0.02 0.00
277 | 1,2D+1,6G+0,8W 1.72| 0.89 0.47
278 | 1,2D+1,6G+0,8W 9131| 1.17| -0.91
279 | 1,2D+1,6G+0,8W 87.27| -1.18| -0.91
280 | 1,2D+1,6G+0,8W -38.57| -1.44 0.69
281 | 1,2D+1,6G+0,8W -42.61| 1.53 0.69
282 | 1,2D+1,6G+0,8W -84.76 | -1.77 0.85
283 | 1,2D+1,6G+0,8W -88.80| 1.78 0.85
284 | 1,2D+1,6G+0,8W -42.53| -1.58 0.72
285 | 1,2D+1,6G+0,8W -46.57| 1.53 0.72
286 | 1,2D+1,6G+0,8W 83.58| 0.99| -0.82
287 | 1,2D+1,6G+0,8W 79.54| -0.94| -0.82
288 | 1,2D+1,6G+0,8W 1.29| -1.25 0.59
289 | 1,2D+1,6G+0,8W 2.77|  1.49 0.59
290 | 1,2D+1,6G+0,8W 9.10| -1.53 0.62
291 | 1,2D+1,6G+0,8W 5.06| 1.72 0.62
292 | 1,2D+1,6G+0,8W 111.29| -1.27| -0.51
293 | 1,2D+1,6G+0,8W 107.25| 1.13| -0.42
294 | 1,2D+1,6G+0,8W 299.51| 2.94| -2.39
295 | 1,2D+1,6G+0,8W 57.35| -1.93| -1.16
296 | 1,2D+1,6G+0,8W 2.78| -2.47 0.69
297 | 1,2D+1,6G+0,8W 295.48| -2.94| -2.39
298 | 1,2D+1,6G+0,8W 3.26| -0.98 0.50
299 | 1,2D+1,6G+0,8W -0.80| 0.86 0.50
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300 | 1,2D+1,6G+0,8W -195.60| -1.55 1.04
301 | 1,2D+1,6G+0,8W -199.64 |  1.18 1.04
302 | 1,2D+1,6G+0,8W -288.74| -1.46 1.25
303 | 1,2D+1,6G+0,8W -292.78| 1.36 1.25
304 | 1,2D+1,6G+0,8W -275.84| -1.33 1.23
305 | 1,2D+1,6G+0,8W -279.88| 1.52 1.23
306 | 1,2D+1,6G+0,8W -157.14| -1.10 0.91
307 | 1,2D+1,6G+0,8W -161.18| 1.21 0.91
308 | 1,2D+1,6G+0,8W 61.39| 1.64| -1.16
309 | 1,2D+1,6G+0,8W -49.43| -0.61| -0.43
310 | 1,2D+1,6G+0,8W -49.51| -1.88 1.20
311 |1,2D+1,6G+0,8W -18.86| 2.08 1.20
312 | 1,2D+1,6G+0,8W -18.88| 0.54| -0.41
313 | 1,2D+1,6G+0,8W 68.84| -0.63| -0.41
314 | 1,2D+1,6G+0,8W 68.82| 0.86| -0.55
315 | 1,2D+1,6G+0,8W 66.79| -0.87| -0.55
316 | 1,2D+1,6G+0,8W 66.77| 0.68| -0.43
317 | 1,2D+1,6G+0,8W -24.98| -0.63| -0.43
318 | 1,2D+1,6G+0,8W -25.00| -1.89 1.11
319 | 1,2D+1,6G+0,8W -37.18| 175 1.11
320 | 1,2D+1,6G+0,8W -37.20| 0.49| -0.33
321|1,2D+1,6G+0,8W -0.45| -0.73| -0.33
322 |1,2D+1,6G+0,8W 047 0.77| -0.36
323 |1,2D+1,6G+0,8W -59.60| -0.96| -0.36
324 |1,2D+1,6G+0,8W -59.62| 0.53 0.25
325 |1,2D+1,6G+0,8W -215.37| -0.39 0.16
326 | 1,2D+1,6G+0,8W -215.39| -3.68 2.65
327 |1,2D+1,6G+0,8W -141.26|  3.57 2.65
328 |1,2D+1,6G+0,8W -141.29| 0.41| -0.29
329 | 1,2D+1,6G+0,8W 108.76 | -0.30| -0.29
330 | 1,2D+1,6G+0,8W 108.74| 0.99| -0.82
331|1,2D+1,6G+0,8W 250.97| -0.62| -0.82
332 | 1,2D+1,6G+0,8W 250.94| 0.90| -1.04
333 |1,2D+1,6G+0,8W 287.04| -0.80| -1.04
334 | 1,2D+1,6G+0,8W 287.02| 0.77| -1.01
335 | 1,2D+1,6G+0,8W 217.02| -0.96| -1.01
336 | 1,2D+1,6G+0,8W 217.00| 054| -0.69

(148)

Méndez & Asociados Proyectos de Ingenieria Ltda. - AMP
Carrera 13 No. 134-22 - Bogota, Colombia Teléfonos: (Int+57+1) 602-8388
Fax: (Int+57+1) 566-4748 email: amp@amping.com.co

Proyectos y Disefios Ltda.- P&D
Carrera 19A No. 84-14 Piso 7 - Bogota, Colombia Teléfonos: (Int+57+1) 530-0660,
Fax: (Int+57+1) 530-0650, 530-0651 email: planos@pyd.com.co



Jine

SERVICIO NACIONAL DE APRENDIZAJE - SENA

[Ps 1D

PROYECTOS Y DISENOS LTDA

337|1,2D+1,6G+0,8W 39.68 -0.61 -0.69
338 |1,2D+1,6G+0,8W 39.66 -2.34 1.46
339 1,2D+1,6G+0,8W -28.28 3.27 1.46
340 1,2D+1,6G+0,8W -28.41 1.22 -0.55

22.2.7 Verificacion de la seccion propuesta, cercha 1:
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AISC368-85/IBC20086 STEEL SECTION CHECK (Summary for Combo and Station)
Units : KN, m, C
Frame : 42 X Hid: 5.458 Combo: 1,2D+1,6G+8,84 Design Type: Brace
Length: B.84% Y Mid: 8.8088 Shape: 2L3X3XN5/16 Frame Type: Special Homent Frame
Loc T B.845 2 Hid: 5.548 Class: Hon-Compact Princpl Rot: 8.0808 degrees
Provision: LRFD  Analysis: Direct Analysis
D/C Limit=8.958 2nd Order: General 2nd Order Reduction: Tau-b Fixed
AlphaPr/Py=08.442 AlphaPr/Pe=0.873 Tau_b=1.00808 EA factor=08.888 EI factor=0.800
PhiB=8.980 PhiC=08.9088 PhiT¥=8.9080 PhiTF=8.758
Phis=0.9288 Phis-RI=1.088 PhisT=8.980
A=9.0882 133=1.257E-06 r33=0.823 $33=2_311E-85 fu3d=0.881
J=0.888 122=2.346E-86 r22=0.832 522=3.879E- 8% AvZ=0.8081
alpha=98.880
E=109947978 8 fy=2500080. 888 Ry=1.0808 z33=4 _179E-05
RLLF=1.888 Fu=480088. 0888 z22=5.832E- A%
STRESS CHECK FORCES & HOMEMTS {(Combo 1,2D+1,6G+8,8W)
Location Pu Hu33 Mu22 Uu2 Uu3d Tu
B.845 -252.97% 1.263 8.888 -8.717 a.808 8.0088
PHH DEHAHD/CAPACITY RATIO (H2-1}
D/C Ratio: B.788 = B.556 + B.152 + B.6088
= fafFa + fbw/Fbw + fbhz/Fbz
AXIAL FORCE & BIAXIAL HOMEMT DESIGH {H2-1}
Factor L K1 K2 B1 B2 [H1]
Major Bending 1.800 1.0808 1.6800 1.000 1.8008 1.0808
Minor Bending 1.8680 1.888 1.686808 1.0808 1.808 1.808
Llth K1tb Ch
LTB 1.68680 1.888 1.258
Pu phi=Pnc phi=Pnt
Force Capacity Capacity
Axial -252.97% 455 . 843 £15.322
Hu phixtn phis=Hn
Moment Capacity Ho LTB
Major Homent 1.263 8.318 8.318
Hinor Homent 9.0480 9.443
SHEAR CHECK
Uu phi=Un Stress Status
Force Capacity Ratio Check
Major Shear B.717 163 .386 8.004 0K
Minor Shear g.808 163 .306 8.089 0K
BRACE MAXIMUM AXIAL LOADS
P P
Comp Tens
Axial N/C -252.975
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22.2.8 Verificacion de la seccion propuesta, cercha 2:

AISC368-85/IBC208A6 STEEL SECTION CHECK (Summary for Combo and Station)

Units : KH, m, ©

Frame : 383 X Mid: 22.983 Combo: 1,2D+1,6G+8,8Y Design Type: Brace

Length: 8.769 ¥ Mid: ©8.888 Shape: 2L3X3X5/16 Frame Type: Special Homent Frame
Loc - B.068 Z Mid: 6.888 Class: Hon-Compact Princpl Rot: B.888 degrees
Provision: LRFD  Analysis: Direct Analysis

D/C Limit=p0.950
AlphaPr/Py=0_511

2nd Order: General 2nd Order
AlphaPr/Pe=8.878 Tau_b=0.999

Reduction: Tau-b Fixed
EA factor=8_880 EI factor=0_.80608

PhiB=0.908 PhiC=0.900 PhiTvY=08.908 PhiTF=08.758
Phis=68.9088 PhiS-RI=1.688 PhisST=08.9080
A=0.882 133=1.257E-86 r33=0.823 $33=2_311E-85 Av3i=0.881
J=0.8088 122=2.346E-B6 r22=08.832 522=3.0879E-85 AvZ=8.881
alpha=98.08808
E=199047978 .8 fy=250000. 0088 Ry=1.0888 Z233=4.179E-85
RLLF=1.888 Fu=4 80806808, 008 222=5.832E-85
STRESS CHECK FORCES & MOMENTS (Combo 1,2D+1,6G+8,8W)
Location Pu Hu33 Hu22 Uu2 Uuz Tu
@.a804a -292.756 1.251 8.8a840 1.198 B.808 @8.0084
PrH DEMAMD/CAPACITY RATIO {H2-13
D/C Ratio: 8.793 = B.642 + B.150 + 9_0A8
= fa/Fa + fbw/Fbw + fbz/Fbz
AXIAL FORCE & BIAXIAL HMOMENT DESIGH {H2-1)
Factor L K1 K2 B1 B2 Cm
Major Bending 1.088 1.0888 1.6888 1.888 1.808 1.088
Minor Bending 1.0088 1.08088 1.0888 1.088 1.08080 1.08088
L1th K1th Ch
LTE 1.0088 1.8688 1.41
Pu phi*Pnc phi*Pnt
Force Capacity Capacity
Axial -292.756 455859 515.322
Mu phi=tn phi=Hn
Homent Capacity Mo LTB
Major Homent 1.251 8.318 8.318
Minor Homent g.0809 9.443
SHEAR CHECK
Uu phi=un Stress Status
Force Capacity Ratio Check
Major Shear 1.198 163.306 a.ea7 0K
Minor Shear a.90008 163.306 a.98a80 0K
BRACE MAXIMUM AXIAL LOAD3
P P
Comp Tens
Axial -292.756 N/C
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22.2.9 Indices de sobre-esfuerzos estructura

100H

0.90
0.70
050
Indices de sobre-esfuerzos estructura, cerchaly 2
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.. DISENO CUBIERTA BLOQUE 41

231 EVALUACION DE CARGAS Y DISENO DE
CORREAS
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GEOMETRIA DE SECCION DE LA CORREA

Inclinacién de la cubierta 15.99 = 28.66%
Smax entre correas 1.69m

Luz de disefio de correas 7.94 m

MATERIALES

Acero estructural:

Para angulos A36, fy = 250 Mpa, fu = 400 Mpa
Perfiles PHR A527, fy = 350 Mpa, fu = 450 Mpa
Tuberia estructural A500GrC, fy = 350 Mpa, fu = 417 Mpa
CARGAS
CARGA MUERTA: Segun tabla B.3.4.1-1y B.3.4.1-4 del titulo B de la NSR-10
Teja Eernit 0.25|KN/m?
Varios (Metalicos) 0.05|KN/m2
Lamparas 0.05|KN/m2
Peso propio 0.10|KN/m?
D = Total Carga Muerta (D) 0.45|KN/m2
Se calcula la resultante de carga muerta para una pendiente de la cubierta de 15.99
WD = 0.46 | KN/m2
CARGA VIVA: Segun tabla B.4.2.1-2 del titulo B de la NSR-10
Para una pendiente de 15.99
Lr =] 0.35 | KN/m2
CARGA DE GRANIZO: Segun B.4.8.3 del titulo B de la NSR-10, la carga de granizo, G:
G =| 0.50 | KN/m2

CARGA DE VIENTO:

w=| 0.52 |KN/m?2 (Presién)

Para la separacion de correas de 1.69 m, se tienen las siguientes cargas:

WD= 0.78 KN/m
WLr = 0.59 KN/m
Ww = 0.88 KN/m
WG= 0.85 KN/m

COMBINACIONES DE CARGA
Segun lo estipulado en B.2.4.2 del titulo B de la NSR-10:

Combinaciones de carga para ser utilizadas con el método de resistencia.
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PROYECTOS Y DISENOS LTDA
COMBINACION CARGA TOTAL
MAYORADA KN/m
1,4D 1.10
1,2D+0,5Lr 1.89
1.2D+0.5G 1.36
1,2D+1,6Lr+0,8W 2.59
1.2D+1.6G+0.8W 3.00
1,2D+1,6W+0,5Lr 2.64
1,2D+1,0E 0.94
0,9D+1,6W 211
0,9D+1,0E 0.71
Gobierna la combinacién 1,2D+1,6G+0,8W
Muerta Granizo Viento Wtotal
1,2D 1,6G 0,8W
0.94 1.35 0.70 3.00 KN/m
DISENO DE LA CORREA
1. Dimensiones del Perfil | 2C 220 X 80 X 20 X 2.50
Luz de Calculo Lb 7990  mm Y
Base b 80 mm i
Altura h 220 mm '
Espesor de Lamina e 2.50 mm |
Area A 1987.7655 ~mma2 1
Inercia eje mayor Ix 14580000 mm4 i
inercia eje menor ly 8174400 mm4 220 S R | p— X
Médulo de Seccion x Sx 132545 mm3 li >
Médulo de Secciény Sy 102180 mm3
Radio de Giro x rx 85.64 mm $ 20
Radio de Giroy ry 64.13 mm F
S —
80

2. Revision por Flexion
Momento ultimo Mu Wu.L2/8 23.60 kN.m
Momento Resistente #Mn 41.75 kKN.m ok!
3. Revisién por Cortante
Cortante dltimo Vu WuL/2 11.97 kN
Cortante Resistente #Vn 313.07 kN ok!
4. Revisién por Combinaciéon de Cortante y Flexion

Kmv 0.60 ok!
5. Revisién por Pandeo Lateral
Momento de Fluencia My 46.39 KN.m
Médulo de sec. Fibra a comp Sc 265090.91 mm3
Relacion Sc/Sx 2.00
Momento Resistente #Mn 92.78 KN.m
Momento ultimo Mu Wu.L2/8 23.60 kN.m ok!
DISENO CERCHA

REACCIONES
CORREAS (KN)
D 3.11
Lr 2.35
W 3.49
G 3.35
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232 DISENO CERCHAS 1Y 2
23.2.1 PERFILES PROPUESTOS

CORDONES DIAGONALES | ADICIONALES
CERCHA1 2L.3x3x5/16 2L.2.5x2.5x1/4 | TR 75X75X4 mm

CERCHA 2 2L.3x3x3/8 2L.2.5x2.5x3/16 NA

23.22 RESULTADOS DEL ANALISIS

CERCHA 1 CERCHA 2

Modelo SAP 2000 Cercha 1y 2

23.2.3 REACCIONES MAXIMAS EN LOS APOYOS

Reacciones maximas en direccién z cercha 1

REACCIONES
CERCHA 1 (KN)
D 28.71
Lr 19.12
W 28.41
G 27.32
Reacciones maximas en direccion z cercha 2
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PROYECTOS Y DISENOS LTDA

REACCIONES
CERCHA 2 (KN)

D 21.51

Lr 14.69

w 21.82

G 20.98

23.2.4 DISENO DE LA ESTRUCTURA

23.2.5 Valores de momentos maximos (KN-m) y cortantes
maximos (KN) combinacién 1.2D+1.6G+0.8W, cercha 1.:

TABLE: Element Forces - Frames
Frame OutputCase P V2 M3
Text Text KN KN KN-m
173 (1,2D+1,6G+0,8W -2.06 -7.05 -1.00
174 | 1,2D+1,6G+0,8W -7.05 2.29 1.35
175 (1,2D+1,6G+0,8W 138.40 0.20 -0.06
177 | 1,2D+1,6G+0,8W -0.06 -2.34 -0.78
193 | 1,2D+1,6G+0,8W -34.89 0.02 0.00
194 | 1,2D+1,6G+0,8W -45.02 0.02 0.00
197 | 1,2D+1,6G+0,8W -282.64 -9.03 -1.82
201 |1,2D+1,6G+0,8W -282.45 -8.96 -1.77
214 |1,2D+1,6G+0,8W -1.36 0.01 0.00
216 | 1,2D+1,6G+0,8W 47.24 0.01 0.00
217 |1,2D+1,6G+0,8W -2.77 0.01 0.00
219 |1,2D+1,6G+0,8W -5.25 0.01 0.00
220 |1,2D+1,6G+0,8W -1.90 0.01 0.00
221 |1,2D+1,6G+0,8W 18.45 0.04 0.01
222 |1,2D+1,6G+0,8W -15.93 0.07 0.02
223 |1,2D+1,6G+0,8W -127.97 0.05 0.01
224 |1,2D+1,6G+0,8W 135.27 0.07 0.02
225|1,2D+1,6G+0,8W -212.83 0.06 0.02
227 |1,2D+1,6G+0,8W -1.25 0.01 0.00
228 |1,2D+1,6G+0,8W 47.48 0.01 0.00
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229 |1,2D+1,6G+0,8W -0.35 0.01 0.00
230 1,2D+1,6G+0,8W -0.62 0.01 0.00
235 1,2D+1,6G+0,8W 2.30 0.01 0.00
239 | 1,2D+1,6G+0,8W -51.73 0.07 0.02
240 | 1,2D+1,6G+0,8W 35.63 0.04 0.01
241 |1,2D+1,6G+0,8W -34.28 0.07 0.02
242 | 1,2D+1,6G+0,8W -110.57 0.05 0.01
243 | 1,2D+1,6G+0,8W 113.54 0.07 0.02
244 | 1,2D+1,6G+0,8W -134.88 0.03 0.01
245 | 1,2D+1,6G+0,8W 113.88 0.04 0.01
264 | 1,2D+1,6G+0,8W 121.55 0.52 -0.57
265 | 1,2D+1,6G+0,8W 149.88 0.63 -1.03
266 | 1,2D+1,6G+0,8W 317.85 -1.08 -1.03
267 | 1,2D+1,6G+0,8W 97.44 0.89 -0.86
268 | 1,2D+1,6G+0,8W 97.38 -2.27 1.35
279 | 1,2D+1,6G+0,8W -332.45 0.54 0.88
280 | 1,2D+1,6G+0,8W -332.51 -0.64 0.98
281 | 1,2D+1,6G+0,8W -278.09 0.66 0.98
282 | 1,2D+1,6G+0,8W -278.15 0.29 0.50
283 | 1,2D+1,6G+0,8W -96.51 0.20 0.32
284 | 1,2D+1,6G+0,8W -96.54 2.58 -0.78
285 | 1,2D+1,6G+0,8W -315.63 0.63 0.91
286 | 1,2D+1,6G+0,8W -315.69 -0.65 0.95
287 | 1,2D+1,6G+0,8W -231.34 0.93 0.95
288 | 1,2D+1,6G+0,8W -231.40 -0.90 0.92
289 | 1,2D+1,6G+0,8W 59.78 2.54 -1.47
290 | 1,2D+1,6G+0,8W 60.14 -2.62 -1.47
299 | 1,2D+1,6G+0,8W 127.13 0.64 -0.62
300 1,2D+1,6G+0,8W 184.93 0.62 -1.07
301 1,2D+1,6G+0,8W 352.90 -0.86 -1.07
302 | 1,2D+1,6G+0,8W 165.24 -0.14 -0.42
303 |1,2D+1,6G+0,8W 165.18 -0.60 -0.37
304 | 1,2D+1,6G+0,8W 2.13 -1.20 0.57
396 | 1,2D+1,6G+0,8W -0.36 0.00 0.00
397|1,2D+1,6G+0,8W 174.89 -0.36 0.46
398 | 1,2D+1,6G+0,8W 174.89 0.36 0.46
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23.2.6 Valores de momentos maximos (KN-m) y cortantes
maximos (KN) combinacién 1.2D+1.6G+0.8W, cercha 2:

TABLE: Element Forces - Frames
Frame OutputCase P V2 M3
Text Text KN KN KN-m
176 | 1,2D+1,6G+0,8W 120.05 1.87 -0.57
178 | 1,2D+1,6G+0,8W 0.15 -2.58 -0.87
195 | 1,2D+1,6G+0,8W 37.48 0.01 0.00
196 | 1,2D+1,6G+0,8W -15.06 0.01 0.00
205 |1,2D+1,6G+0,8W -257.04 -11.35 1.65
209 | 1,2D+1,6G+0,8W -258.74 -12.32 -1.69
213 |1,2D+1,6G+0,8W 0.07 -6.44 2.19
246 | 1,2D+1,6G+0,8W -2.69 0.01 0.00
247 | 1,2D+1,6G+0,8W -1.03 0.01 0.00
248 |1,2D+1,6G+0,8W -0.49 0.01 0.00
249 | 1,2D+1,6G+0,8W -0.20 0.01 0.00
250 |1,2D+1,6G+0,8W -2.31 0.01 0.00
252 |1,2D+1,6G+0,8W -0.95 0.01 0.00
253 |1,2D+1,6G+0,8W -0.99 0.01 0.00
255|1,2D+1,6G+0,8W -0.66 0.01 0.00
256 | 1,2D+1,6G+0,8W -102.88 0.04 0.01
257 | 1,2D+1,6G+0,8W 112.10 0.05 0.01
258 |1,2D+1,6G+0,8W -167.68 0.04 0.01
259 | 1,2D+1,6G+0,8W 169.51 0.05 0.01
260 |1,2D+1,6G+0,8W -7.76 0.04 0.01
261 |1,2D+1,6G+0,8W 14.72 0.05 0.01
262 |1,2D+1,6G+0,8W -70.34 0.04 0.01
263 |1,2D+1,6G+0,8W 73.93 0.05 0.01
270 |1,2D+1,6G+0,8W -218.37 0.48 0.47
271 |1,2D+1,6G+0,8W 63.43 0.82 -0.46
272 |1,2D+1,6G+0,8W 63.49 -0.61 -0.46
273 |1,2D+1,6G+0,8W 243.25 1.75 -1.56
275 |1,2D+1,6G+0,8W 129.38 -0.23 -0.39
276 |1,2D+1,6G+0,8W 249.97 0.72 -0.81
277 | 1,2D+1,6G+0,8W 250.04 -0.64 -0.81
278 |1,2D+1,6G+0,8W 268.89 0.79 -0.99
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291 | 1,2D+1,6G+0,8W -174.46 2.02 1.65
292 | 1,2D+1,6G+0,8W -174.53 -0.61 0.45
293 | 1,2D+1,6G+0,8W 49.84 0.80 0.45
294 | 1,2D+1,6G+0,8W 49.77 0.57 -0.53
295 | 1,2D+1,6G+0,8W -264.19 1.45 1.38
296 | 1,2D+1,6G+0,8W -264.26 -0.80 0.83
297 | 1,2D+1,6G+0,8W -202.75 0.74 0.83
298 | 1,2D+1,6G+0,8W -202.81 -0.19 0.37
305 1,2D+1,6G+0,8W 2.00 0.01 0.00
306 | 1,2D+1,6G+0,8W -103.99 0.02 0.00
307 |1,2D+1,6G+0,8W 87.45 0.03 0.01
308 | 1,2D+1,6G+0,8W 4.06 0.01 0.00
309 | 1,2D+1,6G+0,8W -178.39 0.02 0.00
310 1,2D+1,6G+0,8W 150.93 0.03 0.01
311|1,2D+1,6G+0,8W 307.93 -0.11 -0.53
312|1,2D+1,6G+0,8W 307.88 4.18 -2.19
313|1,2D+1,6G+0,8W -75.85 0.43 0.37
314|1,2D+1,6G+0,8W -75.89 2.53 -0.87
315 1,2D+1,6G+0,8W -433.37 1.23 1.53
316 |1,2D+1,6G+0,8W -218.42 0.81 0.88
317|1,2D+1,6G+0,8W 2.39 1.14 0.63
318 |1,2D+1,6G+0,8W 129.31 0.78 -0.39

23.2.7 Verificacion de la seccion propuesta, cercha 1:
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AISC3668-85/1BC2806 STEEL SECTION CHECK (Summary for Combo and Station)
Units : KM, m, C
Frame : 288 X Mid: 5.854 Combo: 1,2D+1,6G+8,8W Design Type: Brace
Length: B.845 Y Mid: @8.800 Shape: 2L3X3K5/16 Frame Type: Special HMoment Frame
Loc - B.BLE Z Mid: 3.779 Class: Hon-Compact Princpl Rot: 08.808 degrees
Provision: LRFD  Analysis: Direct Analysis
DAC Limit=8.958 2nd Order: General 2nd Order Reduction: Tau-b Fixed
AlphaPr/Py=08.581 AlphaPr/Pe=0.896 Tau_b=0.974 EA factor=8.888 EI factor=8.808
PhiB=8.988 Phic=8.988 PhiTY=08.9088 PhiTF=08.758
Phis=8.980 PhiS-RI=1.088 PhiST=08.988
A=0.882 133=1.257E-86 r33=0.823 $33=2.311E-85 Av3=0.0801
J=08.888 122=2 .346E-86 r22=0.832 §22=3.079E-85 Av2=0.801
alpha=90.8088
E=199947978.8 fy=250000. 008 Ry=1.0800 233=4.179E-85
RLLF=1.6888 Fu=480000.00A 222=5_832E-85
STRESS CHECK FORCES & MOMENTS (Combo 1,2D+1,6G+8,8)
Location Pu Mu33 Hu22 Uu2 Uu3 Tu
B.845 -332.586 8.984 a.0008 -B.468 B.888 6.8688
PMM DEMAND/CAPACITY RATIO (H2-1)
D/C Ratio: 8.840 = B.731 + B.118 + B.660
= fa/Fa + fbw/Fbw + fbz/Fbz
AXIAL FORCE & BIAXIAL MOMENT DESIGH (H2-1)
Factor L K1 K2 B1 B2 cm
Major Bending 1.880 1.0088 1.68088 1.888 1.8688 1.888
Minor Bending 1.0808 1.008 1.0080 1.08088 1.008 1.0808
L1tb K1tb Ch
LTB 1.888 1.088 1.228
Pu phi=Pnc phi=Pnt
Force Capacity Capacity
Axial -332.506 455,843 515.322
Mu phi=Hn phi=Hn
Moment Capacity Ho LTB
Hajor Homent 8.984 §.318 8.318
Hinor Homent a.0880 9443
SHEAR CHECK
Uu phi=Un Stress Status
Force Capacity Ratio Check
Major Shear B.468 163.306 8.883 0K
Minor Shear g.0a608 163.306 0.088 0K
BRACE MAXIMUM AXIAL LOADS
P P
Comp Tens
Axial H/C -332.506
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23.2.8 Verificacion de la seccion propuesta, cercha 2:

AISC368-85/IBC20686 STEEL SECTION CHECK

Units : KM, m, C

Frame : 273 % Hid:
Length: 8.935 ¥ HMid:
Loc a_935 2 Hid:
Provision: LRFD

D/C Limit=08.958

12.912 Combo: 1,2D+1,6G+8,8W
08.888 Shape: 2L3X3X3/8
3.493 Class: Compact

Analysis: Direct Analysis
2nd Order:

General 2nd Order

AlphaPr/Py=0.357 AlphaPr/Pe=0.87% Tau_h=1.008
PhiB=0.900 Phic=0.908 PhiTY=0.900
PhiS=0.900 PhiS-RI=1.000 PhiST=0.900
A=0. 083 133=1.465E- 06 r33=0.023
J=0.088 122=2 .833E- 06 r22=0.032
alpha=90.000

E=199947978 .8 fy=250000.000 Ry=1.000

RLLF=1.888

STRESS CHECHK FORCES & MO
Location
8.935 243

PHH DEMAND/CAPACITY RATI

Fu=480000.0808

MEMTS (Combo 1,2D+1,66+8,8\)
Pu Hu33 Hu22
.2u9 -1.557 0.008

0 (H2-1)

D/C Ratio: 8.658 = B.397 + B8.253 + 0.000
= fafFa + fbw/Fbw + fbz/Fbz
AXIAL FORCE & BIAXIAL MOMENT DESIGH {H2-1)
Factor L K1 K2
Hajor Bending 1.8680 1.880 1.088
Minor Bending 1.68688 1.008 1.008
L1th K1ltb Cb
LTE 1.800 1.8680 1.623
Pu phi=Pnc phi=Pnt
Force Capacity Capacity
Axial 243249 L7 .723 612.579
Hu phi=hn phis=hn
Moment Capacity Ho LTB
Major Homent -1.557 6.157 6.157
Minor Homent a.88a8 13.384
SHEAR CHECK
Uu phi=Un Stress
Force Capacity Ratio
Major Shear 1.524 195967 8.888
Minor Shear 8.08688 195.9467 8.8a88
BRACE MAXIMUM AXIAL LOADS
P P
Comp Tens
Axial NSC 243249
(162)

{Summary for Combo and Station)

Design Type: Brace

Frame Type: Special HMoment Frame
Princpl Rot: 68.888 degrees

Reduction:
EA factor=0.8880

PhiTF=8.758

533=2.737E-85
§22=3.718E-85

Z233=4.916E-05
z22=6 .141E-85

Uu2
1.524

B1
1.8088
1.888

Status
Check
oK

oK

Tau-b Fixed

EI factor=8.800

Av3=0.001
AvZ2=98.861

Uu3
8.808

B2
1.08088
1.0888

Tu
8.888

[H1]
1.6868
1.6868
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23.2.9 Indices de sobre-esfuerzos estructura

100| |

0.90
0.70
0.50
0.00
indices de sobre-esfuerzos estructura, cercha 1y 2
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GEOMETRIA DE SECCION DE LA CORREA

Inclinacién de la cubierta 12.46 = 22.10%
Smax entre correas 1.38 m

Luz de disefio de correas 9.48 m

MATERIALES

Acero estructural:

Para angulos A36, fy = 250 Mpa, fu = 400 Mpa
Perfiles PHR A527, fy = 350 Mpa, fu = 450 Mpa
Tuberia estructural A500GrC, fy = 350 Mpa, fu = 417 Mpa
CARGAS
CARGA MUERTA: Segun tabla B.3.4.1-1 y B.3.4.1-4 del titulo B de la NSR-10
Teja Eernit 0.25|KN/m?
Varios (Metalicos) 0.05|KN/m?
Lamparas 0.05|KN/m?
Peso propio 0.12|KN/m?
D = Total Carga Muerta (D) 0.47|KN/m?
Se calcula la resultante de carga muerta para una pendiente de la cubierta de 12.46
W D =| 0.48 |KN/m2
CARGA VIVA: Segun tabla B.4.2.1-2 del titulo B de la NSR-10
Para una pendiente de 12.46
Lr=| 0.50 |KN/m?2
CARGA DE GRANIZO: Segun B.4.8.3 del titulo B de la NSR-10, la carga de granizo, G:
G =| 1.00 |KN/m2
CARGA DE VIENTO:
w=| 0.52 |KN/m2 (Presién)
Para la separacion de correas de 1.38 m, se tienen las siguientes cargas:
WD= 0.66 KN/m
W Lr = 0.69 KN/m
Ww = 0.72 KN/m
WG= 1.38 KN/m
COMBINACIONES DE CARGA
Segun lo estipulado en B.2.4.2 del titulo B de la NSR-10:
Combinaciones de carga para ser utilizadas con el método de resistencia.
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PROYECTOS Y DISENOS LTDA
COMBINACION CARGA TOTAL
MAYORADA KN/m
1,4D 0.92
1,2D+0,5Lr 1.90
1.2D+0.5G 1.48
1,2D+1,6Lr+0,8W 2.47
1.2D+1.6G+0.8W 3.57
1,2D+1,6W+0,5Lr 2.28
1,2D+1,0E 0.79
0,9D+1,6W 1.74
0,9D+1,0E 0.59
Gobierna la combinacién 1,2D+1,6G+0,8W
Muerta Granizo Viento Wtotal
1,2D 1,6G 0,8W
0.79 2.21 0.57 3.57 KN/m

DISENO DE LA CORREA
1. Dimensiones del Perfil | 2C 305 X 80 X 25 X 2.00
Luz de Calculo Lb 9480 mm Y
Base b 80 mm ;
Altura h 305 mm j
Espesor de LaAmina e 2.00 mm ]
Area 1979.929  mm2 i
Inercia eje mayor Ix 26221000 mm4 i
inercia eje menor ly 8725300 mm4 : X
Mddulo de Seccidn x Sx 171941 mm? 205 B T T
Méddulo de Secciény Sy 109066 mm3
Radio de Giro x rx 115.08 mm
Radio de Giroy ry 66.38 mm $ 25
2. Revision por Flexion 80
Momento ultimo Mu Wu.L?/8 40.15 kN.m
Momento Resistente #Mn 54.16 kN.m ok!
3. Revision por Cortante
Cortante ultimo Vu Wul/2 16.94 kN
Cortante Resistente #Vn 311.84 kN ok!
4. Revision por Combinacién de Cortante y Flexion

Kmv 0.80 ok!
5. Revision por Pandeo Lateral
Momento de Fluencia My 60.18 kN.m
Méddulo de sec. Fibra a comp Sc 343881.97 mm?3
Relacién Sc/Sx 2.00
Momento Resistente #Mn 120.36 kN.m
Momento Ultimo Mu Wu.L?/8 40.15 kN.m ok!
DISENO CERCHA

REACCIONES
CORREAS (KN)
D 3.13
Lr 3.27
W 3.40
G 6.54
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242 DISENO CERCHA
24.2.1 PERFILES PROPUESTOS

CORDONES DIAGONALES
2L.3x3x3/8 2L.2x2x1/4

24.22 RESULTADOS DEL ANALISIS

Modelo SAP 2000 Cercha

24.2.3 REACCIONES MAXIMAS EN LOS APOYOS

Reacciones maximas en direccién z

REACCIONES
CERCHA (KN)
D 40.09
Lr 37.23
W 38.72
G 74.46
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24.2.4 DISENO DE LA ESTRUCTURA

24.2.5 Valores de momentos maximos (KN-m) y cortantes
maximos (KN) combinacién 1.2D+1.6G+0.8W:

TABLE: Element Forces - Frames
Frame OutputCase P V2 M3
Text Text KN KN KN-m
42 |1,2D+1,6G+0,8W -28.67 -5.19 1.29
119 | 1,2D+1,6G+0,8W -2.48 3.44 -0.61
123 (1,2D+1,6G+0,8W -43.90 4.65 -2.11
125 (1,2D+1,6G+0,8W 115.70 -1.36 0.34
141 | 1,2D+1,6G+0,8W -296.03 7.76 1.54
147 | 1,2D+1,6G+0,8W -295.28 7.50 1.75
150 | 1,2D+1,6G+0,8W -3.69 -2.18 0.57
190 | 1,2D+1,6G+0,8W -10.99 0.02 0.00
191 | 1,2D+1,6G+0,8W 25.75 0.02 0.00
192 | 1,2D+1,6G+0,8W -1.69 0.01 0.00
194 | 1,2D+1,6G+0,8W -6.10 0.01 0.00
195 | 1,2D+1,6G+0,8W -10.77 0.01 0.00
196 | 1,2D+1,6G+0,8W -6.64 0.01 0.00
197 | 1,2D+1,6G+0,8W -2.42 0.01 0.00
198 | 1,2D+1,6G+0,8W -37.09 0.03 0.00
199 | 1,2D+1,6G+0,8W -4.03 0.01 0.00
201 |1,2D+1,6G+0,8W -1.27 0.01 0.00
202 | 1,2D+1,6G+0,8W 1.32 0.01 0.00
204 | 1,2D+1,6G+0,8W -105.53 0.01 0.00
208 | 1,2D+1,6G+0,8W 10.11 3.72 -1.55
210 |1,2D+1,6G+0,8W 35.90 2.57 0.61
211 |1,2D+1,6G+0,8W 3594| -1.41 -0.43
212 |1,2D+1,6G+0,8W 288.15 5.68 -3.13
213 |1,2D+1,6G+0,8W 288.19 -5.04 -3.13
214 |1,2D+1,6G+0,8W -50.29 -1.37 -0.41
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216 | 1,2D+1,6G+0,8W -182.69| 5.72| -3.14
217 | 1,2D+1,6G+0,8W -129.78| -5.06| -3.14
220|1,2D+1,6G+0,8W 3.20| o0.01 0.00
221|1,2D+1,6G+0,8W -1.16| 0.01 0.00
222 | 1,2D+1,6G+0,8W 2.61| 0.01 0.00
224 |1,2D+1,6G+0,8W -3.10| 0.01 0.00
225|1,2D+1,6G+0,8W -2.89| 0.01 0.00
226 | 1,2D+1,6G+0,8W 2.67| 0.01 0.00
228 | 1,2D+1,6G+0,8W -24.54|  0.03 0.01
229 | 1,2D+1,6G+0,8W 32.28| 0.04 0.01
230 | 1,2D+1,6G+0,8W -87.02| 0.03 0.01
231|1,2D+1,6G+0,8W 90.81| 0.04 0.01
232 | 1,2D+1,6G+0,8W -125.25|  0.02 0.00
233 | 1,2D+1,6G+0,8W 110.79| 0.03 0.01
234 |1,2D+1,6G+0,8W 47.86| 0.04 0.01
235 | 1,2D+1,6G+0,8W -85.61| 0.03 0.01
236 | 1,2D+1,6G+0,8W 95.32| 0.04 0.01
237|1,2D+1,6G+0,8W -148.58| 0.03 0.01
238 | 1,2D+1,6G+0,8W 159.18| 0.04 0.01
240 | 1,2D+1,6G+0,8W -109.17| 0.04 0.01
241 |1,2D+1,6G+0,8W 83.91| 0.03 0.01
242 | 1,2D+1,6G+0,8W -73.99| 0.04 0.01
243 | 1,2D+1,6G+0,8W 20.90| 0.03 0.00
244 | 1,2D+1,6G+0,8W -194.40|  0.10 0.39
245 | 1,2D+1,6G+0,8W -194.36| -1.01 1.01
246 | 1,2D+1,6G+0,8W -287.23| 0.89 1.01
247 | 1,2D+1,6G+0,8W -287.18| -1.67 1.54
248 | 1,2D+1,6G+0,8W 122.27| 1.38| -0.54
249 | 1,2D+1,6G+0,8W 122.31| -1.24| -0.54
250 | 1,2D+1,6G+0,8W -23.39| 140 0.70
251 | 1,2D+1,6G+0,8W -23.35| -1.44 0.73
252 | 1,2D+1,6G+0,8W -220.60| 0.79 0.73
253 | 1,2D+1,6G+0,8W -220.56| -2.26 1.75
254 | 1,2D+1,6G+0,8W -69.50| -5.74| -2.11
255 | 1,2D+1,6G+0,8W 107.19| 1.01 0.75
256 | 1,2D+1,6G+0,8W 107.23| -0.27 0.40
257 | 1,2D+1,6G+0,8W 256.53| -0.92 0.98
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258 | 1,2D+1,6G+0,8W 256.57 0.68 0.98
259 | 1,2D+1,6G+0,8W 304.31 -0.83 1.20
260 | 1,2D+1,6G+0,8W -31.73 -3.64 -1.55
261 | 1,2D+1,6G+0,8W -31.70 -0.32 0.38
262 | 1,2D+1,6G+0,8W -50.25 1.37 -0.53
263 | 1,2D+1,6G+0,8W -182.73 -1.24 -0.53
264 | 1,2D+1,6G+0,8W -129.73 1.40 0.71
265 | 1,2D+1,6G+0,8W 128.81 -1.40 0.71
266 | 1,2D+1,6G+0,8W 128.86 0.63 0.71
267 | 1,2D+1,6G+0,8W 280.87 -1.48 1.55
274 | 1,2D+1,6G+0,8W -213.97 0.04 0.01

24.2.6 Verificacion de la seccidon propuesta

AISC368-0857/IBC2086 STEEL SECTION CHECK

{Summary for Combo and Station)

Design Type: Brace

Frame Type: Special Homent Frame

Units : KN, m, C

Frame : 147 ¥ Mid: 4.822 Combo: 1,2D+1,6G+8,8W
Length: B8.388 Y Mid: @.068 Shape: 2L3X3X3/8

Loc : B.00e 2 Mid: 3.616 Class: Compact
Provision: LRFD  Analysis: Direct Analysis

D/C Limit=0.950
AlphaPr/Py=0.434

PhiB=8.9088
PhiS=8.988

A=0.883
J=0.08688
alpha=98.0088
E=199947978.8
RLLF=1.888

2nd Order:
AlphaPr/Pe=0.0089

PhiC=8.988
PhiS-RI=1.08080

133=1_465E- 86
122=2 _833E-86

fy=250000.0088
Fu=400000.0088

General 2nd Order

Tau_b=1.888

PhiTY¥=08.908@
PhiST=8.908@

r33=0.023
r22=0.032

Ry=1.860

STRESS CHECK FORCES & MOMENTS {(Combo 1,2D+1,6G+8,38)

Location
B.808

PHH DEHANDFCAPACITY RATIO

D/C Ratio:

AXIAL FORCE & BIAXIAL MOMENT DESIGH

Factor
Major Bending
Hinor Bending

LTB

Pu

-295.276
{H2-1)
a.781 B8.523 + 0.

L
1.088
1.088

L1tb
1.8088

Mu33 Muz22
1.748 8.088
177 + B.088

fafFa + fbw/Fbw + fbz/Fbz

(H2-1}

K1 K2
1.0888 1.0088
1.0888 1.0088

K1tb Cb
1.08080 1.823
(171)

Princpl Rot: 8.8808 degrees

Reduction:
EA factor=0.800

PhiTF=8.758
533=2.737E-85
522=3_.718BE-85

z33=4.916E-85
222=6.141E-85

Uu2
7.427

B1
1.08080
1.000

Tau-b Fixed

EI factor=08.888

Av3d=8.0801
AvZ2=8.0801

Uu3
8.08088

B2
1.088
1.088

Tu
9.888

Cm
B.488
1.888
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Pu phi*Pnc phi=Pnt
Force Capacity Capacity
Axial -295.276 564171 612 .579
Hu phi=tn phi=tn
Moment Capacity Ho LTB
Major Homent 1.748 9.852 9.852
Minor HMoment 68.0688 13.384
SHEAR CHECK
Uu phi=Un Stress Status
Force Capacity Ratio Check
Major Shear 7.427 195.967 0.6838 DK
Minor Shear 0.0688 195 .967 0.0688 DK
BRACE HMAXIMUM AXIAL LOADS
P P
Comp Tens
Axial -295.276 N/C

2427 indices de sobre-esfuerzos estructura

1.00
0.90
0.70
0.50
0.00
Indices de sobre-esfuerzos estructura
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GEOMETRIA DE SECCION DE LA CORREA
Inclinacion de la cubierta 9.68 = 17.06%
Smax entre correas 1.38m
Luz de disefio de correas 5.00 m
MATERIALES
Acero estructural:
Para angulos A36, fy = 250 Mpa, fu = 400 Mpa
Perfiles PHR A527, fy = 350 Mpa, fu = 450 Mpa
Tuberia estructural A500GrC, fy = 350 Mpa, fu = 417 Mpa
CARGAS
CARGA MUERTA: Segun tabla B.3.4.1-1 y B.3.4.1-4 del titulo B de la NSR-10
Teja Eernit 0.25|KN/m?
Varios (Metalicos) 0.05|KN/m?
Lamparas 0.05|KN/m?
Peso propio 0.06|KN/m?
D = Total Carga Muerta (D) 0.41|KN/m?
Se calcula la resultante de carga muerta para una pendiente de la cubierta de 9.68
W D =| 0.41 |KN/m2
CARGA VIVA: Segun tabla B.4.2.1-2 del titulo B de la NSR-10
Para una pendiente de 9.68
Lr=| 0.50 |KN/m?2
CARGA DE GRANIZO: Segun B.4.8.3 del titulo B de la NSR-10, la carga de granizo, G:
G =| 1.00 |KN/m2
CARGA DE VIENTO:
w=| 0.52 |KN/m2 (Presién)

Para la separacion de correas de 1.38 m, se tienen las siguientes cargas:

W D= 0.57 KN/m
W Lr = 0.69 KN/m
Ww = 0.72 KN/m
WG= 1.38 KN/m

COMBINACIONES DE CARGA
Segun lo estipulado en B.2.4.2 del titulo B de la NSR-10:

Combinaciones de carga para ser utilizadas con el método de resistencia.
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COMBINACION CARGA TOTAL
MAYORADA KN/m
1,4D 0.80
1,2D+0,5Lr 1.79
1.2D+0.5G 1.38
1,2D+1,6Lr+0,8W 2.36
1.2D+1.6G+0.8W 3.47
1,2D+1,6W+0,5Lr 2.18
1,2D+1,0E 0.69
0,9D+1,6W 1.66
0,9D+1,0E 0.51
Gobierna la combinacién 1,2D+1,6G+0,8W
Muerta Granizo Viento Wtotal
1,2D 1,6G 0,8W
0.69 2.21 0.57 3.47 KN/m
DISENO DE LA CORREA
1. Dimensiones del Perfil 1C 220 X 80 X 20 2.50
Luz de Calculo Lb 5000 mm
Base b 80 mm 'Y
Altura h 220 mm '
Espesor de Lamina e 2.50 mm H
Area A 993.880 mm?2 '
Inercia eje mayor Ix 7279100 mm4 '
inercia eje menor ly 796060 mm4 E
Médulo de Seccién x Sx 66174 mms | g X
Médulo de Seccion y Sy 43280 mm3 220 '
Radio de Giro x rx 85.58 mm
Radio de Giroy ry 28.30 mm $ 20
2. Revision por Flexion «— >
80

Momento Ultimo Mu Wu.L?/8 10.84 kN.m
Momento Resistente #Mn 20.84 kN.m ok!
3. Revisién por Cortante
Cortante ultimo Vu Wul/2 8.67 kN
Cortante Resistente #Vn 156.54 kN ok!
4. Revisién por Combinacion de Cortante y Flexién

Kmv 0.58 ok!
5. Revisién por Pandeo Lateral
Momento de Fluencia My 23.16 kKN.m
Mddulo de sec. Fibra a comp Sc 132347.27 mm3
Relacién Sc/Sx 2.00
Momento Resistente #Mn 46.32 KN.m
Momento Ultimo Mu Wu.L?/8 10.84 kN.m ok!
DISENO CERCHA

REACCIONES
CORREAS (KN)
D 1.43
Lr 1.73
W 1.79
G 3.45
(176)

Méndez & Asociados Proyectos de Ingenieria Ltda. - AMP
Carrera 13 No. 134-22 - Bogota, Colombia Teléfonos: (Int+57+1) 602-8388
Fax: (Int+57+1) 566-4748 email: amp@amping.com.co

Proyectos y Disefios Ltda.- P&D
Carrera 19A No. 84-14 Piso 7 - Bogota, Colombia Teléfonos: (Int+57+1) 530-0660,
Fax: (Int+57+1) 530-0650, 530-0651 email: planos@pyd.com.co



e [PsID

SERVICIO NACIONAL DE APRENDIZAJE - SENA e B e R ol

252 DISENO CERCHA
25.2.1 PERFILES PROPUESTOS

CORDONES DIAGONALES
2L.2.5x2.5x1/4 2L.1.5x1.5x3/16

25.22 RESULTADOS DEL ANALISIS

Modelo SAP 2000 Cercha

25.2.3 REACCIONES MAXIMAS EN LOS APOYOS

Reacciones maximas en direccién z

REACCIONES
CERCHA (KN)
D 21.54
Lr 22.56
W 23.46
G 45.12
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25.2.4 DISENO DE LA ESTRUCTURA

25.2.5 Valores de momentos maximos (KN-m) y cortantes
maximos (KN) combinacién 1.2D+1.6G+0.8W:

TABLE: Element Forces - Frames
Frame OutputCase P V2 M3
Text Text KN KN KN-m
45| 1.2D+1.6G+0.8W -15.43 -2.21 0.55
64 | 1.2D+1.6G+0.8W -16.26 0.86 -0.20
80| 1.2D+1.6G+0.8W -14.94 0.16 -0.13
82 |1.2D+1.6G+0.8W 52.68 0.45 0.11
88 | 1.2D+1.6G+0.8W -109.10 0.00 0.00
90| 1.2D+1.6G+0.8W 0.08 0.00 0.00
94 |1.2D+1.6G+0.8W -74.21 0.00 0.00
95| 1.2D+1.6G+0.8W 0.53 0.00 0.00
96 | 1.2D+1.6G+0.8W -0.46 0.00 0.00
97| 1.2D+1.6G+0.8W -5.53 0.01 0.00
98 | 1.2D+1.6G+0.8W 11.29 0.01 0.00
99| 1.2D+1.6G+0.8W -0.45 0.00 0.00
100 | 1.2D+1.6G+0.8W 1.06 0.00 0.00
101 | 1.2D+1.6G+0.8W 6.45 0.00 0.00
103 | 1.2D+1.6G+0.8W -27.01 -1.77 0.87
107 | 1.2D+1.6G+0.8W -173.20 -2.80 0.61
111 | 1.2D+1.6G+0.8W 4.04| -1.39 -0.63
112 | 1.2D+1.6G+0.8W -172.76 -2.68 0.67
118 | 1.2D+1.6G+0.8W 2.39 -0.60 0.20
124 | 1.2D+1.6G+0.8W -0.53 0.00 0.00
125 | 1.2D+1.6G+0.8W -1.07 0.00 0.00
126 | 1.2D+1.6G+0.8W -1.20 0.00 0.00
127 | 1.2D+1.6G+0.8W -0.45 0.00 0.00
128 | 1.2D+1.6G+0.8W 1.67 0.00 0.00
129 [ 1.2D+1.6G+0.8W 1.07 0.00 0.00
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131 | 1.2D+1.6G+0.8W 1.18 0.00 0.00
132 | 1.2D+1.6G+0.8W -15.75 0.02 0.00
133 | 1.2D+1.6G+0.8W 18.88 0.02 0.00
134 | 1.2D+1.6G+0.8W -47.91 0.02 0.00
135 |1.2D+1.6G+0.8W 49.63 0.02 0.00
136 | 1.2D+1.6G+0.8W -70.86 0.02 0.00
137 | 1.2D+1.6G+0.8W 65.15 0.02 0.00
138 | 1.2D+1.6G+0.8W 29.40 0.02 0.01
139 | 1.2D+1.6G+0.8W -43.28 0.02 0.00
140 | 1.2D+1.6G+0.8W 46.92 0.02 0.00
141 | 1.2D+1.6G+0.8W -75.95 0.02 0.00
142 | 1.2D+1.6G+0.8W 77.22 0.02 0.00
143 | 1.2D+1.6G+0.8W -96.01 0.02 0.00
144 | 1.2D+1.6G+0.8W 87.11 0.02 0.00
145 | 1.2D+1.6G+0.8W 60.50 0.02 0.00
146 | 1.2D+1.6G+0.8W -67.19 0.02 0.00
147 | 1.2D+1.6G+0.8W -0.67 0.00 0.00
149 | 1.2D+1.6G+0.8W 31.36 0.01 0.00
150 | 1.2D+1.6G+0.8W -29.21 0.02 0.00
151 | 1.2D+1.6G+0.8W 20.46 0.01 0.00
152 | 1.2D+1.6G+0.8W -40.33 2.18 0.87
153 | 1.2D+1.6G+0.8W 65.93 -0.40 -0.33
154 | 1.2D+1.6G+0.8W 65.95 0.10 -0.16
155 | 1.2D+1.6G+0.8W 147.85 0.38 -0.39
156 | 1.2D+1.6G+0.8W 147.87 -0.27 -0.39
157 | 1.2D+1.6G+0.8W 176.97 0.32 -0.46
158 | 1.2D+1.6G+0.8W -165.35 0.67 0.61
159 | 1.2D+1.6G+0.8W -165.37 -0.37 0.40
160 | 1.2D+1.6G+0.8W -112.19 0.42 0.40
161 | 1.2D+1.6G+0.8W -112.21 -0.08 0.17
162 | 1.2D+1.6G+0.8W -18.10 0.13 0.17
163 | 1.2D+1.6G+0.8W -18.11 1.39 -0.63
164 | 1.2D+1.6G+0.8W -134.23 0.85 0.67
165 | 1.2D+1.6G+0.8W -134.25 -0.32 0.31
166 | 1.2D+1.6G+0.8W -33.97 0.46 0.31
167 | 1.2D+1.6G+0.8W -33.99 0.13 -0.04
168 | 1.2D+1.6G+0.8W 102.96 0.07 -0.05
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169 | 1.2D+1.6G+0.8W 102.94 1.81 -1.04
170 | 1.2D+1.6G+0.8W 118.47 -1.50 -1.04
171 |1.2D+1.6G+0.8W 118.46 -0.35 -0.11
172 | 1.2D+1.6G+0.8W 38.28 0.45 -0.10
173 |1.2D+1.6G+0.8W 38.26 -0.20 -0.10
174 | 1.2D+1.6G+0.8W -13.99 -0.46 0.12
175 |1.2D+1.6G+0.8W -56.81 0.33 0.12
176 | 1.2D+1.6G+0.8W -56.80 0.32 -0.19
177 | 1.2D+1.6G+0.8W -161.52 -2.74 1.54
178 | 1.2D+1.6G+0.8W -181.09 3.31 1.54
179 | 1.2D+1.6G+0.8W -38.06 -0.76 -0.29
180 | 1.2D+1.6G+0.8W -38.04 0.28 0.12
181 | 1.2D+1.6G+0.8W 90.58 0.41 -0.29
182 | 1.2D+1.6G+0.8W 90.60 -0.24 -0.29
183 | 1.2D+1.6G+0.8W 166.37 0.51 -0.57

25.2.6 Verificacion de la seccidon propuesta
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AISC3668-85/IBC2086 STEEL SECTION CHECK (Summary for Combo and Station)
Units : KH, m, C
Frame : 177 X Hid: 8.404 Combo: 1.2D+1.6G+8.8W Design Type: Brace
Length: B.642 Y Hid: B.8684 Shape: 2L2.5X2.5%1/4 Frame Type: Special Homent Frame
Loc : B.642 2 Hid: 2.268 Class: Hon-Compact Princpl Rot: ©.888 degrees
Provision: LRFD  Analysis: Direct Analysis
D/C Limit=0.958 2nd Order: General 2nd Order Reduction: Tau-b Fixed
AlphaPr/Py=8.421 AlphaPr/Pe=0.858 Tau_b=1.0888 EA factor=8.888 EI factor=0.808
PhiB=8.988 PhiC=8.980 PhiT¥=8.980 PhiTF=8.758
Phis=0.988 PhiS-RI=1.088 PhiST=8.980
A=0.882 I133=0.00808 r33=0.0828 $33=1.293E-85 Av3=8.B65E-84
J=08.8088 122=1.0892E-86 r22=0.827 $22=1.728E-85 Av2=8_B55E-BY4
alpha=98.888
E=1999047978 . 8 fy=250000.00880 Ry=1.888 Zz33=2_327E-85
RLLF=1.0888 Fu=400000. 088 z22=2.796E-85
STRESS CHECK FORCES & MOMENTS (Combo 1.2D+1.6G+8.8W)
Location Fu Hu3d Hu2? Uu2 Uu3 Tu
8.642 -161.587 1.544 B.0088 -2.738 a.088 0.0008
PHM DEMAND/CAPACITY RATIO (H2-1)
D/C Ratio: B.869 = B8.537 + B.332 + 9.068
= fafFa + fbw/Fbw + fbz/Fbz
AXIAL FORCE & BIAXIAL MOMENT DESIGHN (H2-1)
Factor L K1 K2 B1 B2 Cm
Major Bending 1.0868 1.008 1.008 1.008 1.008 8.552
Minor Bending 1.888 1.0808 1.8088 1.888 1.888 1.888
L1tb K1ltb Ch
LTB 1.808 1.008 8.918
Pu phi=Pnc phi=Pnt
Force Capacity Capacity
Axial -161.587 3080.866 345,483
Hu phi=Hn phi=Hn
Moment Capacity Ho LTB
Hajor Homent 1.544 4655 4,655
Minor Homent g.088 4947
SHEAR CHECK
Uu phi=Un Stress Status
Force Capacity Ratio Check
Major Shear 2.738 188 .871 a.825 0K
Minor Shear 8.068 188 .871 8.068 0K
BRACE MAXIMUM AXIAL LOADS
P P
Comp Tens
Axial H/C -161.587
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25.2.7 Indices de sobre-esfuerzos estructura

0.90
/ ﬁf""#h“ \/ 0.70

| J 0.50

0.00
Indices de sobre-esfuerzos estructura
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. DISENO CUBIERTA BLOQUE 45

261 EVALUACION DE CARGAS Y DISENO DE
CORREAS

(183)
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GEOMETRIA DE SECCION DE LA CORREA

Inclinacién de la cubierta 11.71 = 20.73%
Smax entre correas 1.38 m

Luz de disefio de correas 5.00 m

MATERIALES

Acero estructural:

Para angulos A36, fy = 250 Mpa, fu = 400 Mpa
Perfiles PHR A527, fy = 350 Mpa, fu = 450 Mpa
Tuberia estructural A500GrC, fy = 350 Mpa, fu = 417 Mpa
CARGAS
CARGA MUERTA: Segun tabla B.3.4.1-1 y B.3.4.1-4 del titulo B de la NSR-10
Teja Eernit 0.25(KN/m2
Varios (Metalicos) 0.05(KN/m2
Lamparas 0.05[KN/m2
Peso propio 0.06{KN/m2
D = Total Carga Muerta (D) 0.41(KN/m2
Se calcula la resultante de carga muerta para una pendiente de la cubierta de 11.71
W D =| 0.42 |[KN/m2
CARGA VIVA: Segun tabla B.4.2.1-2 del titulo B de la NSR-10
Para una pendiente de 11.71
Lr=| 0.50 |[KN/m?2
CARGA DE GRANIZO: Segun B.4.8.3 del titulo B de la NSR-10, la carga de granizo, G:
G =| 1.00 |[KN/m2
CARGA DE VIENTO:
w=| 0.52 [KN/m2 (Presién)
Para la separacion de correas de 1.38 m, se tienen las siguientes cargas:
W D= 0.58 KN/m
W Lr= 0.69 KN/m
Ww = 0.72 KN/m
WG= 1.38 KN/m
COMBINACIONES DE CARGA
Segun lo estipulado en B.2.4.2 del titulo B de la NSR-10:
Combinaciones de carga para ser utilizadas con el método de resistencia.
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COMBINACION CARGA TOTAL
MAYORADA KN/m
1,4D 0.81
1,2D+0,5Lr 1.79
1.2D+0.5G 1.38
1,2D+1,6Lr+0,8W 2.37
1.2D+1.6G+0.8W 3.47
1,2D+1,6W+0,5Lr 2.18
1,2D+1,0E 0.69
0,9D+1,6W 1.67
0,9D+1,0E 0.52
Gobierna la combinacién 1,2D+1,6G+0,8W
Muerta Granizo Viento Wtotal
1,2D 1,6G 0,8W
0.69 2.21 0.57 3.47 KN/m
DISENO DE LA CORREA
1. Dimensiones del Perfil 1C 220 X 80 X 20 2.50
Luz de Calculo Lb 5000 mm
Base b 80 mm Y
Altura h 220 mm '
Espesor de Lamina e 2.50 mm :'
Area A 993.880 mm?2 '
Inercia eje mayor Ix 7279100 mm4 \
inercia eje menor ly 796060 mm4 E
Médulo de Seccién x Sx 66174 mms 3 X
Médulo de Seccion y Sy 43280 mm3 220 '
Radio de Giro x rx 85.58 mm
Radio de Giroy ry 28.30 mm $ 20
2. Revision por Flexion «— >
80

Momento Ultimo Mu Wu.L?/8 10.85 kN.m
Momento Resistente #Mn 20.84 kN.m ok!
3. Revisién por Cortante
Cortante ultimo Vu Wul/2 8.68 kN
Cortante Resistente #Vn 156.54 kN ok!
4. Revisién por Combinacion de Cortante y Flexién

Kmv 0.58 ok!
5. Revisién por Pandeo Lateral
Momento de Fluencia My 23.16 kKN.m
Mddulo de sec. Fibra a comp Sc 132347.27 mm3
Relacién Sc/Sx 2.00
Momento Resistente #Mn 46.32 KN.m
Momento Ultimo Mu Wu.L?/8 10.85 kN.m ok!
DISENO CERCHA

REACCIONES
CORREAS (KN)
D 1.44
Lr 1.73
W 1.79
G 3.45
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262 DISENO CERCHA
26.2.1 PERFILES PROPUESTOS

CORDONES

DIAGONALES

2L.2.5x2.5x1/4

2L.1.25x1.25x1/8

26.22 RESULTADOS DEL ANALISIS

NN

Modelo SAP 2000 Cercha

26.2.3 REACCIONES MAXIMAS EN LOS APOYOS

Reacciones maximas en direccién z

REACCIONES
CERCHA (KN)

D 15.62

Lr 16.91

w 17.59

G 33.83
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26.2.5 Valores de momentos maximos (KN-m) y cortantes
maximos (KN) combinacién 1.2D+1.6G+0.8W:

TABLE: Element Forces - Frames
Frame OutputCase P V2 M3
Text Text KN KN KN-m
41|1.2D+1.6G+0.8W 1.08 -0.87 -0.26
87| 1.2D+1.6G+0.8W 1.08 -0.87 -0.26
163 | 1.2D+1.6G+0.8W 76.53 0.00 0.00
170 | 1.2D+1.6G+0.8W -74.78 0.00 0.00
175 | 1.2D+1.6G+0.8W -74.78 0.00 0.00
178 | 1.2D+1.6G+0.8W -207.89 -3.91 0.87
185 | 1.2D+1.6G+0.8W -207.89 -3.91 0.87
190 | 1.2D+1.6G+0.8W 1.78 0.00 0.00
191 | 1.2D+1.6G+0.8W -0.74 0.00 0.00
193 [ 1.2D+1.6G+0.8W 3.92 0.01 0.00
194 | 1.2D+1.6G+0.8W 3.92 0.01 0.00
195 | 1.2D+1.6G+0.8W -0.74 0.00 0.00
197 | 1.2D+1.6G+0.8W 1.78 0.00 0.00
199 | 1.2D+1.6G+0.8W 1.18 0.00 0.00
200 | 1.2D+1.6G+0.8W 1.76 0.00 0.00
201 |1.2D+1.6G+0.8W -0.63 0.00 0.00
203 | 1.2D+1.6G+0.8W -1.61 0.00 0.00
205 |1.2D+1.6G+0.8W -1.61 0.00 0.00
206 | 1.2D+1.6G+0.8W -0.63 0.00 0.00
207 | 1.2D+1.6G+0.8W 1.76 0.00 0.00
209 | 1.2D+1.6G+0.8W 1.18 0.00 0.00
210 |1.2D+1.6G+0.8W -28.40 0.01 0.00
211 |1.2D+1.6G+0.8W 33.28 0.01 0.00
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212 | 1.2D+1.6G+0.8W -60.97 0.01 0.00
213 | 1.2D+1.6G+0.8W 62.73 0.01 0.00
214 | 1.2D+1.6G+0.8W -74.78 0.01 0.00
215 | 1.2D+1.6G+0.8W 62.55 0.01 0.00
216 | 1.2D+1.6G+0.8W 15.37 0.01 0.00
217 | 1.2D+1.6G+0.8W -24.54 0.01 0.00
218 | 1.2D+1.6G+0.8W -28.40 0.01 0.00
219 | 1.2D+1.6G+0.8W 33.28 0.01 0.00
220 | 1.2D+1.6G+0.8W -60.97 0.01 0.00
221 | 1.2D+1.6G+0.8W 62.73 0.01 0.00
222 | 1.2D+1.6G+0.8W -74.78 0.01 0.00
223 | 1.2D+1.6G+0.8W 62.55 0.01 0.00
224 | 1.2D+1.6G+0.8W 15.37 0.01 0.00
225 | 1.2D+1.6G+0.8W -24.54 0.01 0.00
226 | 1.2D+1.6G+0.8W -0.94 0.95 -0.58
227 | 1.2D+1.6G+0.8W -29.83 -4.89 1.80
228 | 1.2D+1.6G+0.8W -47.43 5.47 1.80
229 | 1.2D+1.6G+0.8W 50.46 -1.49 -0.67
230 | 1.2D+1.6G+0.8W 50.48 0.27 -0.16
231 | 1.2D+1.6G+0.8W 154.36 0.51 -0.48
232 | 1.2D+1.6G+0.8W 154.38 -0.42 -0.48
233 | 1.2D+1.6G+0.8W 206.21 0.62 -0.73
234 | 1.2D+1.6G+0.8W -185.86 1.06 0.87
235 | 1.2D+1.6G+0.8W -185.88 -0.53 0.50
236 | 1.2D+1.6G+0.8W -110.22 0.58 0.50
237 | 1.2D+1.6G+0.8W -110.24 0.06 0.14
238 | 1.2D+1.6G+0.8W -7.76 0.20 0.13
239 | 1.2D+1.6G+0.8W -7.78 2.02 -0.85
240 | 1.2D+1.6G+0.8W 22.00 -1.83 -0.85
241 | 1.2D+1.6G+0.8W 21.94 -0.59 0.26
242 | 1.2D+1.6G+0.8W -0.94 0.95 -0.58
243 | 1.2D+1.6G+0.8W -29.83 -4.89 1.80
244 | 1.2D+1.6G+0.8W -47.43 5.47 1.80
245 | 1.2D+1.6G+0.8W 50.46 -1.49 -0.67
246 | 1.2D+1.6G+0.8W 50.48 0.27 -0.16
247 | 1.2D+1.6G+0.8W 154.36 0.51 -0.48
248 | 1.2D+1.6G+0.8W 154.38 -0.42 -0.48
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249 | 1.2D+1.6G+0.8W 206.21 0.62 -0.73
250 | 1.2D+1.6G+0.8W -185.86 1.06 0.87
251 | 1.2D+1.6G+0.8W -185.88 -0.53 0.50
252 | 1.2D+1.6G+0.8W -110.22 0.58 0.50
253 | 1.2D+1.6G+0.8W -110.24 0.06 0.14
254 | 1.2D+1.6G+0.8W -7.76 0.20 0.13
255 | 1.2D+1.6G+0.8W -7.78 2.02 -0.85
256 | 1.2D+1.6G+0.8W 22.00 -1.83 -0.85
257 | 1.2D+1.6G+0.8W 21.94 -0.59 0.26

26.2.6 Verificacion de la seccidon propuesta

HI$8363—35IIBB2996 STEEL SECTION CHECK ({Summary for Combo and Station)

Units :- KM, m, C

Frame : 233 % Mid: 3.356 Combo: 1.2D+1.6G+8.8W Design Type: Brace

Length: B8.898 ¥ Mid: 8.0088 Shape: 21L2.5%2.5X1/4 Frame Type: Special HMoment Frame

Loc : B.898 2 Mid: B8.782 tlass: Hon-Compact Princpl Rot: 0.8008 degrees

Provision: LRFD Analysis: Direct Analysis

D/C Limit=08.958 2nd Order: General 2nd Order

AlphaPr/Py=08.537 AlphaPr/Pe=8.143 Tau_b=1.0888
PhiB=08.988 PhiC=8.988 PhiTY¥=8.988
PhiS=08.988 PhiS-RI=1.08688 PhiST=8.988
A=0.8082 [33=0.088 r33=0.820
J=08.080808 [22=1.892E-086 r22=0.827
alpha=96.0800

E=199947078.8 fy=250000.0080 Ry=1.06088

RLLF=1.888 Fu=400000.0888

STRESS CHECK FORCES & MOMENTS (Combo 1.2D+1.6G+8.8W)

Location Pu Hu33 Hu22
a.898 206.212 -8.738 a.eo08
PHH DEMANDfCAPACITY RATIOD {(H2-1)

D/C Ratio: 0.848 = B.597 + 8.251 + B8.0468

= fafFa + fbw/Fbw + Fhz/Fbz

AXIAL FORCE & BIAXIAL MOMENT DESIGH {HZ2-1)
Factor L K1 K2
Major Bending 1.6880 1.00808 1.00808
Minor Bending 1.6880 1.00808 1.00808
L1th K1lth Ch
LTE 1.8808 1.0888 1.356
(190)

Reduction: Ta
EA factor=8.8

PhiTF=8.758
§33=1.293E-85
§22=1.728E-85

233=2.327E-85
222=2 . 796E-85

Uu2
a.493

B1
1.000
1.000

u-b Fixed
aa EI factor=8.808

Av3=8.065E-84
Av2=8.0865E-84

Uul Tu
8.080 8.008
B2 cm
1.08088 1.888
1.08088 1.888
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Pu phi=xPnc phi=Pnt
Force Capacity Capacity
Axial 286.212 298151 345 L83
Hu phi=tin phi=tn
Homent Capacity Ho LTB
Major Homent -8.738 2.989 2.989
Minor Homent g.000 4947
SHEAR CHECK
Uu phi=Un Stress Status
Force Capacity Ratio Check
Major Shear 8.493 1088.871 8.8485 0K
Minor Shear 8.068 1088.871 8.0408 0K
BRACE MAXIMUM AXIAL LOADS
P P
Conp Tens
fixial H/C 2086.212

26.2.7 Indices de sobre-esfuerzos estructura
100.

0.90
0.70
0.50
0.00
indices de sobre-esfuerzos estructura
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271 EVALUACION DE CARGAS Y DISENO DE
CORREAS
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GEOMETRIA DE SECCION DE LA CORREA

Inclinacién de la cubierta 12.46 =22.10%
Smax entre correas 1.38 m

Luz de disefio de correas 6.40 m

MATERIALES

Acero estructural:

Para angulos A36, fy = 250 Mpa, fu = 400 Mpa
Perfiles PHR A527, fy = 350 Mpa, fu = 450 Mpa
Tuberia estructural A500GrC, fy = 350 Mpa, fu = 417 Mpa
CARGAS
CARGA MUERTA: Segln tabla B.3.4.1-1 y B.3.4.1-4 del titulo B de la NSR-10
Teja Eernit 0.25[KN/m?2
Varios (Metalicos) 0.05|KN/m2
Lamparas 0.05|KN/m2
Peso propio 0.08[KN/m?2
D = Total Carga Muerta (D) 0.43|KN/m?2
Se calcula la resultante de carga muerta para una pendiente de la cubierta de 12.46
WD =| 0.44 |[KN/m2
CARGA VIVA: Segun tabla B.4.2.1-2 del titulo B de la NSR-10
Para una pendiente de 12.46
Lr=| 0.50 |KN/m2
CARGA DE GRANIZO: Segln B.4.8.3 del titulo B de la NSR-10, la carga de granizo, G:
G=| 1.00 |[KN/m2
CARGA DE VIENTO:
w=| 0.52 |[KN/m2 (Presién)
Para la separacion de correas de 1.38 m, se tienen las siguientes cargas:
WD= 0.61 KN/m
W Lr = 0.69 KN/m
Ww = 0.72 KN/m
WG= 1.38 KN/m
COMBINACIONES DE CARGA
Segun lo estipulado en B.2.4.2 del titulo B de la NSR-10:
Combinaciones de carga para ser utilizadas con el método de resistencia.
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COMBINACION CARGA TOTAL
MAYORADA KN/m
1,4D 0.86
1,2D+0,5Lr 1.84
1.2D+0.5G 1.43
1,2D+1,6Lr+0,8W 2.41
1.2D+1.6G+0.8W 3.52
1,2D+1,6W+0,5Lr 2.23
1,2D+1,0E 0.74
0,9D+1,6W 1.70
0,9D+1,0E 0.55
Gobierna la combinacién 1,2D+1,6G+0,8W
Muerta Granizo Viento Wtotal
1,2D 1,6G 0,8W
0.74 2.21 0.57 3.52 KN/m
DISENO DE LA CORREA
1. Dimensiones del Perfil | 2C 203 X 67 X 19 X 2.00
Luz de Calculo Lb 6400 mm %
Base b 67 mm
Altura h 203 mm H
Espesor de LaAmina e 2.00 mm i
Area 1419.92 mm?2 T
Inercia eje mayor Ix 8672200 mm4 "
inercia eje menor ly 4161100 mmé4 ' X
Médulo de Seccion x Sx 85440 mms3 203 TTTETTTTTTTTI T
Méddulo de Secciény Sy 62106 mm3
Radio de Giro x rx 78.15 mm
Radio de Giro y ry 54.13 mm y $ 19
—

2. Revisién por Flexién 67
Momento Ultimo Mu Wu.L?/8 18.01 kN.m
Momento Resistente #Mn 26.91 kN.m ok!
3. Revisién por Cortante
Cortante ultimo Vu Wul/2 11.26 kN
Cortante Resistente #Vn 223.64 kN ok!
4. Revisién por Combinacion de Cortante y Flexién

Kmv 0.72 ok!
5. Revisién por Pandeo Lateral
Momento de Fluencia My 29.90 kKN.m
Mddulo de sec. Fibra a comp Sc 170880.79 mm3
Relacién Sc/Sx 2.00
Momento Resistente #Mn 59.81 kN.m
Momento Ultimo Mu Wu.L?/8 18.01 kN.m ok!
DISENO CERCHA

REACCIONES
CORREAS (KN)
D 1.96
Lr 2.21
W 2.30
G 4.42
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272 DISENO CERCHA
27.2.1 PERFILES PROPUESTOS

CORDONES DIAGONALES
2L.3x3x1/4 2L1.5x1.5x1/4

27.22 RESULTADOS DEL ANALISIS

Modelo SAP 2000 Cercha

27.2.3 REACCIONES MAXIMAS EN LOS APOYOS

Reacciones méaximas en direccién z

REACCIONES
CERCHA (KN)
D 30.58
Lr 28.33
W 29.46
G 56.65
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27.2.4 DISENO DE LA ESTRUCTURA

27.2.5 Valores de momentos maximos (KN-m) y cortantes
maximos (KN) combinacién 1.2D+1.6G+0.8W:

TABLE: Element Forces - Frames

Frame OutputCase P V2 M3
Text Text KN KN KN-m
3|1.2D+1.6G+0.8W -3.25 -2.42 0.54
115 | 1.2D+1.6G+0.8W -0.85 2.02 -0.36
116 | 1.2D+1.6G+0.8W -2.10 0.69 -0.32
120 | 1.2D+1.6G+0.8W 92.02 -0.42 0.11
131 | 1.2D+1.6G+0.8W -2.13 -3.52 1.21
133 (1.2D+1.6G+0.8W -233.19 -5.92 1.23
139 | 1.2D+1.6G+0.8W -233.30 -5.84 1.29
149 | 1.2D+1.6G+0.8W -0.28 0.01 0.00
150 | 1.2D+1.6G+0.8W 11.42 0.01 0.00
151 | 1.2D+1.6G+0.8W -1.07 0.00 0.00
152 [ 1.2D+1.6G+0.8W -3.10 0.00 0.00
154 | 1.2D+1.6G+0.8W -6.41 0.00 0.00
155 | 1.2D+1.6G+0.8W -1.71 0.00 0.00
158 | 1.2D+1.6G+0.8W -1.97 0.00 0.00
160 | 1.2D+1.6G+0.8W -2.07 0.00 0.00
161 | 1.2D+1.6G+0.8W -0.90 0.00 0.00
162 | 1.2D+1.6G+0.8W 0.55 0.00 0.00
163 | 1.2D+1.6G+0.8W -0.96 0.00 0.00
164 | 1.2D+1.6G+0.8W 2.20 0.00 0.00
165 | 1.2D+1.6G+0.8W -139.66 0.00 0.00
166 | 1.2D+1.6G+0.8W 0.56 0.00 0.00
167 | 1.2D+1.6G+0.8W -1.32 0.00 0.00
168 | 1.2D+1.6G+0.8W 1.81 0.00 0.00
169 | 1.2D+1.6G+0.8W -46.39 0.02 0.00
170 | 1.2D+1.6G+0.8W 52.80 0.03 0.01
171 | 1.2D+1.6G+0.8W -89.75 0.02 0.00
172 | 1.2D+1.6G+0.8W 93.03 0.03 0.01
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173 |1.2D+1.6G+0.8W -134.22 0.02 0.00
174 | 1.2D+1.6G+0.8W 123.15 0.03 0.01
175 |1.2D+1.6G+0.8W 83.24 0.02 0.00
176 | 1.2D+1.6G+0.8W -95.07 0.03 0.01
177 | 1.2D+1.6G+0.8W 49.48 0.02 0.00
178 | 1.2D+1.6G+0.8W -27.25 0.02 0.00
179 |1.2D+1.6G+0.8W -26.96 0.02 0.00
180 | 1.2D+1.6G+0.8W 32.91 0.03 0.01
181 | 1.2D+1.6G+0.8W -69.29 0.02 0.00
182 | 1.2D+1.6G+0.8W 75.69 0.03 0.01
183 | 1.2D+1.6G+0.8W -113.84 0.03 0.01
184 | 1.2D+1.6G+0.8W -21.48 0.02 0.00
185 | 1.2D+1.6G+0.8W 62.35 2.54 1.21
186 | 1.2D+1.6G+0.8W 62.38 -0.81 -0.71
187 | 1.2D+1.6G+0.8W 184.18 0.83 -0.72
188 | 1.2D+1.6G+0.8W 184.21 -0.48 -0.72
189 | 1.2D+1.6G+0.8W 234.49 0.70 -0.99
190 | 1.2D+1.6G+0.8W -215.58 1.32 1.23
191 | 1.2D+1.6G+0.8W -215.61 -0.61 0.74
192 | 1.2D+1.6G+0.8W -134.70 0.86 0.74
193 | 1.2D+1.6G+0.8W -134.73 -0.82 0.71
194 | 1.2D+1.6G+0.8W 22.58 2.57 -1.22
195 | 1.2D+1.6G+0.8W 22.55 -3.81 -1.22
196 | 1.2D+1.6G+0.8W -58.43 -0.09 -0.02
197 | 1.2D+1.6G+0.8W -58.41 0.43 -0.25
198 | 1.2D+1.6G+0.8W -208.39 -4.42 2.53
199 | 1.2D+1.6G+0.8W -226.14 3.87 2.53
200 | 1.2D+1.6G+0.8W -9.67 -0.37 -0.29
201 | 1.2D+1.6G+0.8W -9.63 0.15 -0.14
202 | 1.2D+1.6G+0.8W 144.04 0.72 -0.60
203 | 1.2D+1.6G+0.8W 144.07 -0.40 -0.60
204 | 1.2D+1.6G+0.8W 227.42 0.90 -1.10
205 | 1.2D+1.6G+0.8W -194.90 1.50 1.29
206 | 1.2D+1.6G+0.8W -194.93 -0.54 0.62
207 | 1.2D+1.6G+0.8W -80.31 0.79 0.62
208 | 1.2D+1.6G+0.8W -80.34 -0.13 0.17
209 | 1.2D+1.6G+0.8W 105.60 0.39 0.17
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210 | 1.2D+1.6G+0.8W 105.57 2.70 -1.88
211 | 1.2D+1.6G+0.8W 150.45 -2.47 -1.88
212 | 1.2D+1.6G+0.8W 150.42 -0.55 -0.22
213 | 1.2D+1.6G+0.8W 25.63 0.30 0.12
214 | 1.2D+1.6G+0.8W 25.60 -0.99 0.36

27.2.6 Verificacion de la seccidon propuesta

AISC360-85/IBC2086 STEEL SECTION CHECK

Units : KN, m, C

Frame : 284 % HMid: 4.676 Combo: 1.2D+1.6G+8.8Y
Length: B.886 ¥ Mid: @.0688 Shape: 2L3xX3X1/4

Loc - B.886 Z Hid: 3.834 Class: Mon-Compact
Provision: LRFD  fAnalysis: Direct Analysis

D/C Limit=8.958 2nd Order: General 2nd Order

AlphaPr/Py=0.498 AlphaPr/Pe=0.887 Tau_b=1.880
PhiB=0.980 PhiC=0.908 PhiT¥=0.980
PhiS-8.9080 PhiS-RI=1.0088 PhiST-0.980
A-0.002 133=1._036E-06 +33-0.0824
J=8.8080 122=1_903E-06 r22=8. 0832
alpha=98.0080

E=190947978 .8 fy=2500800. 080 Ry=1.088

RLLF=1.0888 Fu=400000.080

STRESS CHECK FORCES & MOMENTS {Combo 1.2D+1.6G+8.8W)
Location Pu Mu33 Hu22
8.886 227 .418 -1.899 8.0888

PH DEMAND/CAPACITY RATIOD
D/C Ratio: a.ge3 =

(H2-1)
a.54h + B_.259 + @.08068
fa/Fa + fbw/Fbw + fbzfFbz

AXIAL FORCE & BIAXIAL MOWEWT DESIGH (H2-1)
Factor L K1 K2
Major Bending 1.888 1.888 1.888
Minor Bending 1.0088 1.6008 1.0088
L1tb K1tb Ch
LTE 1.8688 1.08088 1.349
(199)

(Summary for Combo and Station)

Design Type: Brace

Frame Type: Special Moment Frame
Princpl Rot: B.0088 degrees

Reduction: Tau-b Fixed

EA factor=0.8080

PhiTF=8.758

$33=1.885E-85
522=2_.498E-85%

Z33=3.489E-85%
222=3.974E-85

Uu2
B8.755

B1
1.08088
1.00608

EI factor=8.888

AV3=9_.677E-B4
Av2=0_.677E-8Y4

Uu3 Tu
6.80a AB.808
B2 cCm
1.888 1.08088
1.0808 1.00608
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SERVICIO NACIONAL DE APRENDIZAJE - SENA PROVECTOSV DISEos LTOA
Pu phi*Pnc phi=Pnt
Force Capacity Capacity
Axial 227.118 3u5.947 418 . 864
Mu phis*Hn phi=Hn
Homent Capacity Ho LTB
Hajor Homent -1.0899 4.24h8 4.248
Hinor Homent a.080 4791
SHEAR CHECK
Uu phi=Un Stress Status
Force Capacity Ratio Check
Major Shear 8.755 138.645 B.886 0K
Minor Shear 8.a848 138645 a.08a 0K
BRACE MAXIMUM AXIAL LOADS
P P
Comp Tens
fixial N/C 227 .418

27.2.7 Indices de sobre-esfuerzos estructura

1.00

0.90

0.00

indices de sobre-esfuerzos estructura

1
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