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1. Utilidad que se le va a dar a la estructura.

Edificacion destinada a uso comercial (almacenes, restaurantes) y areas de reunion.

2. Descripcion del Proyecto.

Sentido X /Y._ Pdrtico a momento del tipo ESPECIAL de acero (SMF), R=8 (Conservadoramente se utiliza R=7).
SMF (Special moment frames).

Son porticos detallados y disefiados para responder con alto grado de ductilidad.

7.2.1.1 SMF Design

Steel SMFs, permitted to be designed using a value of R = 8, are expected to sustain multiple cycles
of significant inelastic response when subjected to design-level ground motion. However, many steel
SMEF structures have substantial overstrength. This overstrength results from oversizing of columns
to meet strong-column/weak-beam criteria, use of oversize sections to provide sufficient stiffness
for drift control, and variability in the strength of the steel material itself. As a result, although
the R value of 8 specified by the code would imply initiation of inelastic behavior shaking with an
intensity 1/8 that of the design earthquake, many steel SMF structures are likely to remain elastic at
an intensity of 1/3 that of the design earthquake. Therefore, in a manner of speaking, the effective
R value for an SMF may be as little as 3.

Es importante mencionar que muchas de las estructuras que poseen Poérticos especiales a momento (SMF), suelen
permanecer elasticas a una intensidad de 1/3 del sismo de disefio. Es decir, el valor efectivo de R para un portico
a momento del tipo especial (SMF) puede ser incluso tan pequefio como 3.

3. Calculo de Cargas.
a. Carga muerta.
- Peso propio de la estructura.

Calculo realizado por el software de analisis estructural. Considerando 2.40t/m3 para el peso volumétrico del
hormigén armado, 7.85t/m3 para el peso volumétrico del acero.

- 200 kg/m?, correspondientes al peso de la tabiqueria, vidrierias divisorias y acabados.
- 150 kg/m?, correspondiente al peso de los acabados / paneles sobre losas inaccesibles.
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b. Carga viva: (Segun Tabla 9 NEC-SE-CG)

ASCE7-16 Table4.3-1:

Stores > Upper floors = 3.59Kn/m?.

Dining rooms and restaurants = 4.79Kn/m?.

Roofs - occupancy - recreational uses / Public roofs = 4.79Kn/m?>.
- Restaurantes, 500 kg/m?.
- Almacenes, 350 kg/m?, se procede a usar 500 kg/m?.
- Cubiertas para patios de reunién, 500 kg/m?.

- Cubiertas accesibles, 200 kg/m?.
- Cubierta inaccesible (pérgola), 100 kg/m?.
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4. Parametros Sismicos.

4.1. Caracterizacion del estrato.
SUELO TIPO C/D. - Varia en el calculo de corte basal de cada estructura para obtener la mayor

demanda sismica para el periodo en que se encuentra la estructura.

4.2. Aceleraciones espectrales de diseiio.
e Pichincha — Quito — Cumbaya — Ss=2.04 ; S1=0.82 — ASCE7-16.
e Ss— MCER (Risk-Targered Maximium Considered Earthquake) aceleracion espectral de disefio
a periodo corto (0.2seg). Para el 1% de probabilidad de colapso en 50 arios.

En versiones anteriores a la del ASCE7-10, esta aceleracion correspondia a aquella obtenida del 2%
de probabilidad de excedencia en 50 anos (2475 anios como periodo de retorno).

e S7 — MCER (Risk-Targered Maximium Considered Earthquake) aceleracion espectral de disefio
a periodo largo (1seg). Para el 1% de probabilidad de colapso en 50 afios.

En versiones anteriores a la del ASCE7-10, esta aceleracion correspondia a aquella obtenida del 2%
de probabilidad de excedencia en 50 anos (2475 anios como periodo de retorno).

4.3. Factor de Importancia de la estructura.

e Estructura de ocupacion normal.
- I=1.00 — ASCE?7-16.



5. Parametros ingresados al programa de analisis estructural.

5.1.

Modelo con descripcion de los elementos.

Deck150(LM equiv.)
— LM130

LM150
— M250mm
Deck130(LM equiv.)
— C-HSS 300x350x12
— C-HSS 400x500x15
— IB 200x18-500x12
— PD400x400
— VI120x10-250x6
— VI1140x10-300x6

V1140x12-350x6
— VI170x12-400x8
— VI200x18-500x12
VIs100x6-200x4
VIs100x6-250x4
VIs120x6-300x4
Vis120x8-400x4
Vis140x10-400x4

Deck120(LM equiv.)
— LM13cm
Deck130(LM equiv.)
— M150mm
—LM15
— M250mm
Deck150(LM equiv.)
C-HSS 200x200x8
—— C-HSS 300x300x10
C-HSS 300x350x10
— C-HSS 300x350x12
—— C-HSS 300x500x10
— C-HSS 350x350x10
—— C-HSS 350x350x12
—— IB 180x12-300x8
PD400x400
— TR100x150x4
—— VI100x8-200x4
— VI120x10-250x6
— VI140x10-300x6
— VI140x12-350x6
— VI170x12-400x8
VIs100x6-200x4
VIs100x6-250x4
VIs120x6-300x4
VIs120x8-300x4




5.1.

Modelo de la parte vibrante de la estructura.
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— LM130

Deck150(LM equiv.)
—— LM150

— M250mm
Deck120(LM equiv.)
Deck130(LM equiv.)
C-HSS 200x200x8
—— C-HSS 300x300x10
—— C-HSS 300x350x12
—— C-HSS 300x500x10

» — C-HSS 300x500x15

— C-HSS 350x350x10
— C-HSS 350x350x12
—— C-HSS 400x400x12
— IB 180x12-300x8
— PD400x400
— VI120x10-250x6
— VI1140x10-300x6
V1140x12-350x6
— VI170x12-400x8
— VI200x15-450x8
VIs100x6-200x4
VIs100x6-250x4
VIs120x6-300x4
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5.2. Descripciony propiedades de materiales estructurales.

Mame: CONCR_4 ~ Description: | Concrete fic=4.0 kesil

Elasticity Resistance

Young modulus, E: Characteristic v {kG/cm2)
Poisson ratio, w:

Shear modulus, G: Sample: Cylindrical ~

Specific weight {unit weight):

Thermal expansion coeffident: | 0.000010 (1/=C)
Darmping ratio:

Name: STEEL AS72-50 Description: | A572Grade Fy 50 ksi

Elasticity Resistance

Young madulus, E: 2038901.7| (kGjem2) | Characteristic v | [3515.398 | (kGfam2)
Poisson ratio, v: Reduction factor for shear:

Shear modulus, G: 784203.80| (kG/am2)  Limit strength for tension: | 4955.852| (kG/cm2)
specific weight (unit weight): (T/m3)

Al led steel
Thermal expansion coeffident: oooo12 (1/=C) [ Annealed stee
Damping ratio:

Mame: STEEL AS00-46 - Description: | Carbon AS00 GradeB Fy 46 kil

Elasticity Resistance
Young modulus, E: 20385%01.7| (kGjcm2) | Characteristic v | | 3234120| (kGfem2)
Poisson ratio, v: Reduction factor for shear:

Shear modulus, G: 784203.80) (kGfom2)  Limit strength for tension: 4077.804 | (kGfcmZ)
(T/m3)

A led steel
Thermal expansion coeffident: | g.000012 (1/C) []Annealed stee
Damping ratio:

Specific weight (unit weight):
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5.3. Secciones introducidas al modelo estructural.
Section type: | Steel ~ | Gamma angle: {Deg} Section type: | Steel ~ | Gamma angle: {DEEI}'
Material: | STEEL AS572-50 L | Material: | EQQ_STEEL A572-50 kS |
Standard Paramefric Tapered Compound Specal Ax, Iy, Iz ... Standard Parametric  Tapered Compound Spedal Ax, Iy, Iz ...
Ble|OoolT|T]r|C]=l" |[@e0oOoI|T T|CE "
Label: Dimensions {cm) Lahel: Dimensions {cm)
- b = 30.000
[ VI170x12-4008 | b = 17.000 | C-Hss 300x300x10 |
b 37.600 | - h = 30,000
. Color: Auto e
Color: tw = [0.800 t = [1000
— | tf = 1.200
tw)|, hw LS h [ 5olid
i
b | b s
| Elasto-plastic analysis U Elasto-plastic analysis
Section type: | Steel ~ | Gamma angle: {DEg}I Section type: | Steel ~ | Gamma angle: {Deg}
Material: | STEEL A572-50 ~  Material: | EQQ_STEEL A572-50 v
Standard Parametric Tapered Compound Spedal Ax, Iy, Iz ... Standard Parametric  Tapered Compound Spedal  Ax, Iy, Iz ..
polOoo|T]r|C]E |[DeOoII I|T|CE"
Label: Dimensions {cm) Label: Dimensions {zm})
b = 14.000 b = 40.000
| VI140x10-300x5 | | C-Hss 400x400x12 |
i 28.000 | h = 40,000
. Color: Auto
Color: tw = |0.600 t =
—— i tf = 1.000
tw)| hw Ll h [ solid
 — g |
Lb | b | e
] Elasto-plastic analysis [ Elasto-plastic analysis
Section type: | Steel ~ | Gamma angle: {Deg}l Section type: Steel ~ | Gamma angle: {DEEI}
Material: | STEEL A572-50 e Material: | EQ(Q)_STEEL A572-50 R
Standard Parametric  Tapered Compound Spedal  Ax, Iy, Iz... Standard Parametric  Tapered Compound Spedal Ax, Iy, Iz...
@O 00O I|I|T|ClE "> e OOoo I|I|T|ClH "
Lahel: Dimensions {cm) Label: Dimensions {crm)
b = 13,000 b = 30,000
|E 180x12-300x8 | | C-Hss 300x350x12 |
hw = 27.600 h = 35.000
Color: .
b1 = [10.40 Colr: -
i tw = 0.300
hw tf = |1200
twll b1 |[tw L h [solid
I Y

L_b |

O

Elasto-plastic analysis

b

O

Elasto-plastic analysis

11



5.4.

ASCE7-16.

1.4D

09D + 1.0W

N k=

09D —E, + E,

1.2D + 1.6L 4+ 0.5(L, or S or R)
1.2D + 1.6(L, or S or R)+(L or 0.5W)
1.2D + 1.0W + L+ 0.5(L, or S or R)

12D +E, +E,+L+0.2S

Combinaciones de Carga.

Eh = pQE
E=E,-E,
E1' :02555.0

(12.4-3)

(12.4-2)

(12.4-

4a)

Ya que las cargas aplicadas son menores a 4.79 kN/m2 (100psf) (500 kg/m?>—valor redondeado para afectos de

disefio) y ademés NO corresponden a garajes ni areas de ocupacion denominadas como “public assembly”, se

procede a usar 0.5L, para las combinaciones 3 y 4 acorde a ASCE7-16 2.4.1.

6. Descripcion de resultados del analisis de la estructura.

6.1. Modos de vibracion y periodo dinamico de la estructura.
e ET1
Frequency . Rel.mas.UX Rel.mas.UY Cur.mas.UxX Cur.mas.UY |Total mass UX| Total mass UY
CaselMode thz) | Periedisee | %) %) %) (ka) (ka)

4 1 2428 0.412 74635 0.034 74.635 0.034 137552.311 137552.311
4 2 3.060 0.327 74.989 65.883 0.353 65.849 137552.311 137552.311
4 3 3.389 0.295 75.905 80.463 0.916 14.580 137552.311 137552.311
4 4 3.468 0.288 T8.070 20.501 2165 0.038 137552.311 137552.311
4 5 4.296 0.233 78759 20.501 0.689 0.001 137552.311 137552.311
4 ] 4865 0.206 78.815 80.503 0.056 0.001 137552.311 137552.311
4 7 5.450 0.183 78.930 80.545 0.115 0.043 137552.311 137552.311
4 8 5.521 0.181 T8.950 80.566 0.020 0.020 137552.311 137552.311
4 9 6377 0157 T9.073 80.568 0123 0.003 137552.311 137552.311
4 10 6611 0.151 79194 80.691 0121 0123 137552.311 137552.311
4 11 6734 0145 T9.285 80.942 0.091 0.251 137552.311 137552.311
4 12 7.555 0132 79.286 30.961 0.001 0.019 137552.311 137552.311
4 13 7837 0.131 78.382 30.961 0.096 0.000 137552.311 137552.311
4 14 3325 0120 79431 20.962 0.049 0.001 137552.311 137552.311
4 15 3.606 0118 75442 20.562 0010 0.000 137552.311 137552.311
4 16 3.859 0113 754438 30.969 0.007 0.008 137552.311 137552.311
4 17 8.879 0.113 79.450 80.971 0.0Mm 0.002 137552.311 137552.311
4 18 9.003 0111 79.450 80.971 0.000 0.000 137552.311 137552.311
4 19 9.088 0110 79.450 80.976 0.000 0.005 137552.311 137552.311
4 20 9.531 0.105 79.965 80.980 0.516 0.004 137552.311 137552.311
4 21 10.321 0.097 80.089 80.980 0.123 0.000 137552.311 137552.311
4 22 10.760 0.093 89121 80.981 9.032 0.000 137552.311 137552.311
4 23 11.538 0.087 89.218 80.991 0.088 0.010 137552.311 137552.311
4 24 11.552 0.087 80.747 21.000 0.529 0.009 137552.311 137552.311
4 25 11.578 0.085 90.487 81.280 0.740 0.280 137552.311 137552.311
4 26 11.826 0.085 95443 81.547 4.956 0.266 137552.311 137552.311
4 27 12.336 0.081 95.491 31.581 0.048 0.035 137552.311 137552.311
4 28 12487 0.080 95.756 83.687 0.264 2106 137552.311 137552.311
4 29 13.155 0.076 88.080 83.956 2324 0.269 137552.311 137552.311
4 30 13.282 0.075 85.081 34.593 0.001 0.637 137552.311 137552.311
4 3 13.584 0.074 88.115 896.977 0.034 12.384 137552.311 137552.311
4 32 14.406 0.069 g8.122 97 666 0.007 0.689 137552.311 137552.311
4 33 14.822 0.087 93.134 97.769 0.013 0103 137552.311 137552.311
4 34 15165 0.066 93.233 97.776 0.058 0.007 137552.311 137552.311
4 35 15228 0.066 93237 97.790 0.004 0.015 137552.311 137552.311

Se aprecia que la participacion de masas es mayor al 90%.
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e ET2

Se aprecia que la participacion de masas es mayor al 90%.

Frequency . Rel.mas.UX Rel.mas.UY Cur.mas.UX Cur.masg.UY |Total mass UX| Total mass UY|
Caseliode iz | Periedisedh |y ) %) %) (k) (kg)

4 i 1.501 0.666 0.255 Tr.a1s 0.255 7ra18 450837114 450837.114
4] 2 1.526 0.655 77648 T8.187 77.391 0.369 450837.114 450837.114
4 3 1.808 0.553 78.763 78.969 1.117 0.783 450637114 450637.114
4 4 4.553 0.220 B89.124 79.232 10.361 0.263 450637114 450637.114
4 5 4.823 0.207 88377 92.149 0.254 12.916 450637114 450637114
4 & 5.241 0.191 89.377 92175 0.000 0.026 450637114 450637114
4 7 5745 0.174 80.393 92175 0.016 0.000 450637114 450637114
4 8 5.896 0170 89.403 92176 0.010 0.001 450637.114 450637.114
4 9 5.934 0.168 89.409 892176 0.006 0.000 450637114 450637.114
4 10 §5.010 0.166 89.436 921738 0027 0.002 450837114 450837.114
4] 1 6108 0.164 89.437 92198 0.001 0.021 450837.114 450837.114
4 12 6.369 0.157 90.869 92.199 1.431 0.001 450637114 450637.114
4 13 6.399 0.158 50.969 92.201 0.100 0.002 450637114 450637.114
4 14 6.424 0.156 91.172 92212 0.203 0.010 450637114 450637114
4 15 6.557 0.152 91.172 92216 0.000 0.004 450637114 450637114

e ET3

Frequency 5 Rel.mas.UX Rel.mas.UY Cur.mas.UX Cur.mas.UY | Total mass UX| Total mass UY]

CaseiMode () | Perediseel] ) (%) %) %) (kg) kg)

4 1 1.238 0.808 75.030 0.048 75.030 0.042 SEB9BT 956 SB6087.956
4 2 1.254 0.773 75.114 74.730 0.084 74882 556987956 566987.955
4 3 1.719 0.582 75.574 75.659 0.480 0.929 556987956 566987.956
4 4 3.880 0.258 75.718 &8.164 0.144 12.505 566987 956 5660987.955
4 5 3.920 0.255 28.900 &88.297 13.182 0.134 566987 956 566987 955
4 B 4638 0.218 88.903 &3.3M 0.003 0.004 566987 956 566987.956
4 7 4 665 0.214 29.010 83.334 0.107 0.033 SEB9BT 956 SB6087.956
4 8 4.566 0.205 89.010 &8.334 0.000 0.001 556987956 566987.955
4 9 5.113 0.196 89.011 &8.345 0.000 0.011 556987956 566987.956
4 10 5.670 0.176 89.011 88.345 0.000 0.000 566987 956 5660987.955
4 11 5.788 0.173 89.011 88.346 0.001 0.000 566987 956 566987 955
4 12 5.851 0171 29.014 88.345 0.003 0.000 566987 956 566987.956
4 13 5.990 0.167 29.019 83.347 0.005 0.001 SEB9BT 956 SB6087.956
4 14 6.007 0.166 89.025 &8.347 0.008 0.000 556987956 566987.955
4 15 6.053 0.165 89.026 &8.348 0.001 0.000 556987956 566987.956
4 16 6.084 0.164 89.029 88.348 0.003 0.000 566987 956 5660987.955
4 17 6.176 0.162 89.032 88.348 0.003 0.000 566987 956 566987 955
4 18 5224 0.161 89.032 88.386 0.000 0.038 566987 956 566987.956
4 19 6.239 0.160 29.033 838.458 0.001 0.072 SEB9BT 956 SB6087.956
4 20 B6.317 0.158 89.034 &8.468 0.001 0.010 556987956 566987.955
4 M 6.325 0.158 89.038 &8.469 0.004 0.002 566987956 566987.956
4 22 6.347 0.158 29.041 &8.47 0.003 0.002 566987 956 5660987.955
4 23 6.353 0.157 89.050 88472 0.008 0.001 566987 956 566987 955
4 24 6.373 0.157 89.051 88.479 0.001 0.007 566987 956 566987.956
4 25 6417 0.158 29.058 83.507 0.005 0.027 SEB9BT 956 SB6087.956
4 26 6.460 0.155 89.056 &8.639 0.000 0.132 556987956 566987.955
4 27 6.467 0.155 89.056 &8.918 0.000 0279 566987956 566987.956
4 28 6.671 0.150 89.088 88.957 0.032 0.033 566987 956 5660987.955
4 29 6.923 0.144 89.212 83.974 0124 0.018 566987 956 566987 955
4 30 7.146 0.140 89.623 88.995 0.418 0.021 566987 956 566987.956
4 M 7.189 0.139 91.413 20.047 1.788 0.052 SEB9BT 956 SB6087.956
4 32 7610 0.131 94272 90.431 2.858 1.384 556987956 566987.955
4 33 7.690 0.130 85.791 94 405 1.520 3.975 566987956 566987.956
4 M 8.055 0124 95.801 94 495 0.008 0.089 566987 956 5660987.955
4 35 8.113 0.123 85.814 95171 0.014 0677 566987 956 566987 955

Se aprecia que la participacion de masas es mayor al 90%.
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6.2. Cargasismica de disefio ASCE7-16.
e ETI1.
ASCE7 - 16 ESPECTRO Table 11.4-1 Short-Period Site Coefficient, F,
Ss= 2.04 Fo= 120 Site Class > C Mapped Risk-Targeted Maximum Considered Earthquake (MCEg) Spectral
S;= 082 F,= 140 T= 4 s R A fon'| at Short Period
Site Class S5 < Ss= Ss= Ss= Ss= Ss2
Sms= 2.448 Sps= 1.632 T,= 0.094 0.25 0.5 0.75 1 1.25 15
Swi= 1.148 Sp1= 0.765 Ts= 0.469 A 08 08 08 08 08 08
ESPECTRO ASCE7-16 B 0.9 0.9 0.9 0.9 0.9 0.9
1.80 c 13 13 12 12 12 12
1.60 D 16 14 12 11 10 10
1.40 E 2.4 1.7 13 1148 1148 1148
1.20 F 11.4.8 1148 114.8 11.4.8 1148 114.8
) 1.00 Note: Use straight-line interpolation for intermediate values of S;.
© 0.80
0.60 - . -
Table 11.4-2 Long-Period Site Coefficient, F,
0.40
0.20 Mapped Risk-Targeted Maximum Considered Earthquake (MCER) Spectral
. R A ion P at 1-s Period
0.00 i
T(s) 0.00 0.50 1.00 1.50 2.00 2.50 300 |SiteClass S;s  S;=  S;=  Si=  S;= 52
ESPECTRO DE DISENIO (CARGAS ULTIMAS) 01 02 03 04 05 06
0.25 A 0.8 0.8 0.8 0.8 0.8 0.8
B 0.8 0.8 0.8 0.8 0.8 0.8
0.20 C 15 15 1.5 1.5 1.5 14
D 2.4 2.2 2.0 1.9 1.8 1.7
50 y E 42 1148 1148 1148 11.4.8 11.4.8
E 010 v F 11.4.8 11.4.8 1148 1148 1148 114.8
. a> “Also, see requirements for site-specific ground motions in Section 11.4.8.
0.05 Note: Use straight-line interpolation for intermediate values of S,.
0.00 Table 12.8-2 Values of Approximate Period Parameters C; and x
0.00 0.50 1.00 1.50 2.00 2.50 3.00T(s) [Structure type ct X
CALCULO CORTE BASAL DE DISENO Steel moment resisting frame 0.0724 08
SENTIDO X SENTIDO Y Concrete moment resisting frame 0.0466 0.9
hn= ' 6.80 m C,= 140 hn=6.80 m C,= 140 Steel eccentrically braced frames 0.0731 0.75
Steel moment resisting frame Steel moment resisting frame Steel buckling-restrained braced frames 0.0731 0.75
C= 0.0724 x= 0.8 C.= 0.0724 x= 0.8 All other structural systems 0.0488 0.75
Ta= 0336 s T,=Ch Ta= 0336 s T,=C,h}
Design Spectral Response Coeficiente
Tascer= 0.470 s 2> CyxT, Tasce7= 0.470 s >CyxT, Acceleration Parameter C,
Tmopal= 0.410 Tymopal™ 0.330 at 1s, Sp;.
T= 0.41 s T= 0.33 s > 0.40 1.4
l. . Ocupacién Normal RC>1&ll 0.30 1.4
S, = 1.632 R= 7 S, = 1.632 R= 7 0.20 15
S./(R.I)= 0.233 S./(R.I)= 0.233 0.15 1.6
s P < 0.10 1.7
C,= Igs Cs = 0.233 (12.8:2) C,= 1’;3 Cs = 0.233 (12.82)
<T> (Rango de aceleracion) <7> (Rango de aceleracion)
Spi Sp1 _ Sps
T<T G =—py Comax= 0.267 (12.8:3) T<T, G5 R Comax= 0.331 (12.83)| =
T (Z) (Rango de velocidad) T (Z) (Rango de velocidad) g
Cc = SpiTy C= SpiTe 2
T, Cs /R Csmax= NA (12.84) T, & /R Comax= NA (12.84) 2 s
- (Z) (Rango desplazamiento) ) (Z) (Rango desplazamiento) E
Cy=0.044S5psl, > 0.01 Cgyyn= 0.072 (12.8-5) Cy=0.044S5pgl, > 0.01  Cgyyn= 0.072 (12.8-5) s
; ; i
C;=0.58,/(R/1,) Cyun= 0.059 (12.85) C;=0.58,/(R/1,) Cyun= 0.059 (12.85) Period, T (sec)
ParaS,> 0.6 ParaS,> 0.6 FIGURE 11.4-1 Design Response Spectrum
12 0. 12 0.
Cs= 0233 g Cs = 0.233 g
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NEC-SE-DS ESPECTRO

TABLA 3: Tipo de suelo y factores de sitio F,
Z= 04 Y F,= 1.20 n= '2.48 Provincias dela Sierra Tipo Zona sismica y factor Z
Tipo Perfil . Fq= 111 r= 1.0 Perfil Il I mn w v vI
Suelo Fo= 111 Subsuelo = = = = = >
0.15 0.25 0.3 0.35 0.4 0.5
To= 0.103 s T= 0.565 s T,= 2.664s Z.F,= 0.480 g nZ.F,=1.190 g A 090 090 090 0.90 090 0.90
B 1.00 1.00 1.00 1.00 1.00 1.00
140 ESPECTRO DE DISENO NEC-SE-DS 2015 c 140 130 1.25 123 120 112
D 1.60 1.40 1.30 1.25 1.20 1.12
1.20 E 180 140 125 110 100 085
1.00 F 10.5.4 1054 10.5.4 1054 10.5.4 10.5.4
080 Ver tabla 2: Clasificacion de perfiles de suelo y seccion 10.5.4
% 0,60 TABLA 3: Tipo de suelo y factores de sitio F4
Tipo Zona sismica y factor Z
049 Perfil 1 [/ m v v vi
0.20 Subsuelo | = = = = = >
0.00 015 025 03 035 04 05
T(s) 0.00 0.50 1.00 1.50 2.00 2.50 3.00 A 0.90 0.90 0.90 0.90 0.90 0.90
B 1.00 1.00 1.00 1.00 1.00 1.00
0 ESPECTRO DE DISENO (CARGAS ULTIMAS) C 136 128 119 115 111 106
D 1.62 1.45 1.36 1.28 1.19 1.11
0.20 E 2.10 1.75 1.70 1.65 1.60 1.50
F 10.6.4 10.6.4 10.6.4 10.6.4 10.6.4 10.6.4
015 Ver tabla 2: Clasificacion de perfiles de suelo y seccion 10.6.4
;m :j TABLA 3: Tipo de suelo y factores de sitio F,
> 010 Tipo Zona sismica y factor Z
Perfil 1 n m v v Vi
0.05 Subsuelo = = = = = >
0.00 0.15 0.25 0.3 0.35 0.4 0.5
0.00 0.50 100 150 500 550 3.00 T (s) A 075 075 075 075 075 075
B 0.75 0.75 0.75 0.75 0.75 0.75
CALCULO CORTE BASAL DE DISENO c 085 094 102 106 111 123
SENTIDO X SENTIDO Y D 1.02 106 111 119 128 140
hn 6.80 m hn 6.80 m E 1.50 1.60 1.70 1.80 1.90 2.00
Estructura de ACERO SIN arriostramientos Estructura de ACERO SIN arriostramientos F 10.6.4 10.6.4 10.6.4 10.6.4 10.6.4 10.6.4
C= 0.072 a= 0.80 Ci= 0.072 x= 0.80 Ver tabla 2: Clasificacién de perfiles de suelo y seccion 10.6.4
Ta= 0.334s T,=Ch, Ta= 0.334s T,=Ch; Razén entre Say PGA para |Factor usado espectro|
periodo de retorno seleccionadd disefio elastico
Tnecse-ps = 0.434 s - 1.30xT, Tnecsens = 0.434 s - 1.30xT, DESCRIPCION n DESCRIPCION r
Tmopal™ 0.410 Tamopal™ 0.330 Provincia de Galapagos 2.48 |Suelos A-B-C-D 1
T= 0.41 s T= 0.33 s Provicias dela Costa (-E) 1.80 [SuelotipoE 1.5
le = 1 Ocupacion Normal Provincia de Esmeraldas 248
S, = 1.190 R= 7 Sa= 1.190 R= 7 Provincias dela Sierra 2.48
Provincias del Oriente 2.60
@p= 0.9 @e= 09 @o= 09 @e= 09
TIPO DE ESTRUCTURA C, a
1.54(Tq) _1.54(Ty)
V=—=, V=—-—+, Estructura de ACERO SIN arriostramientos 0.072 | 0.80
RO®p.0g R.Op.0g
Estructura de ACERO CON arriostramientos 0.073 0.75
V= 0.210 w V= 0.210 w Pértico E.-HORMIGON A.-SIN Muros E./DiagonalesR. | 0.055 | 0.90
0.85 V= 0178 W 0.8 V= 0178 W Pértico E.-HORMIGON A.-CON Muros E./Diagonales R.| 0.055 | 0.75
Estructuras irregulares Estructuras irregulares Estructuras basadas en MUROS E./MAMPOSTERIAE. | 0.055 | 0.75
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COMPARACION ESPECTROS DE DISENO: ASCE7-16 - NEC-SE-DS

1380 ESPECTRO ASCE7-16 - NEC-SE-DS

1.60
1.40
1.20
1.00 ——ASCE7-16
0.80

V /W (g)

0.60
0.40
0.20

0.00
0.00 0.50 1.00 1.50 2.00 2.50 3.00 T(s)

095 SENTIDO X: ESPECTROS DE DISENO ASCE7-16 -  NEC-SE-DS

0.20

0.15 ——ASCE7-16

= NEC-SE-DS

V /W (g)

i
/

0.10

0.05

0.00
0.00 0.50 1.00 1.50 2.00 2.50 3.00 T(s)

0.5 SENTIDO Y: ESPECTROS DE DISENO ASCE7-16 -  NEC-SE-DS

0.20

015 ———ASCE7-16

= NEC-SE-DS

V /W (g)

i
/

0.10

0.05

0.00
0.00 0.50 1.00 1.50 2.00 2.50 3.00 T(s)

ASCE7-16 NEC-SE-DS
0.233 > 0.178

- Se procede a usar el espectro ASCE7-16.



o ET2.

ASCE7 - 16 ESPECTRO

Table 11.4-1 Short-Period Site Coefficient, F,

SS = 204 Fa = 1.00 Site Class D Mapped Risk-Targeted Maximum Considered Earthquake (MCEg) Spectral
Si= 082 F,= 170 T= 4 s R Acceleration | at Short Period
Site Class Ss< Ss= Ss= Ss= Ss= §s2
Sus= 2.04 Sps= 1.36 T,= 0.137 0.25 0.5 0.75 1 1.25 15
Swi= 1.394 Sp1= 0.929 T= 0.683 A 0.8 0.8 0.8 0.8 0.8 0.8
ESPECTRO ASCE7-16 B 0.9 0.9 0.9 0.9 0.9 0.9
1.60 c 13 13 12 12 12 12
1.40 D 1.6 14 1.2 1.1 1.0 1.0
1.20 E 2.4 1.7 1.3 11.4.8 11.4.8 11.4.8
100 F 11.4.8 11.4.8 11.4.8 1148 11.4.8 11.4.8
) 0.80 Note: Use straight-line interpolation for intermediate values of S;.
©
0.60
0.40 Table 11.4-2 Long-Period Site Coefficient, F,
0.20 Mapped Risk-Targeted Maximum Considered Earthquake (MCEg) Spectral
i at 1-s Period
0.00 )
T(s) 0.00 0.50 1.00 1.50 2.00 2.50 300 |[SiteClass S;<  S;=  S;=  Si=  Si1= 52
ESPECTRO DE DISENO (CARGAS ULTIMAS) 01 02 03 04 05 06
0.25 A 0.8 0.8 0.8 0.8 0.8 0.8
B 0.8 0.8 0.8 0.8 0.8 0.8
0.20 C 1.5 1.5 1.5 1.5 1.5 1.4
D 2.4 2.2 2.0 1.9 1.8 1.7
50 . E 42 1148 1148 1148 1148 11.4.8
5 0.10 v F 11.4.8 1148 1148 1148 1148 114.8
. a> “Als0, see requirements for site-specific ground motions in Section 11.4.8.
0.05 Note: Use straight-line interpolation for intermediate values of S,.
0.00 Table 12.8-2 Values of Approximate Period Parameters C; and x
0.00 0.50 1.00 1.50 2.00 2.50 3.00 T (s) Structure type Ct X
CALCULO CORTE BASAL DE DISENO Steel moment resisting frame 0.0724 0.8
SENTIDO X SENTIDO Y Concrete moment resisting frame 0.0466 0.9
hn= '10.20 m C,= 140 hn=10.20 m C,= 140 Steel eccentrically braced frames 0.0731 0.75
Steel moment resisting frame Steel moment resisting frame Steel buckling-restrained braced frames 0.0731 0.75
C.= 0.0724 x= 0.8 C.= 0.0724 x= 0.8 All other structural systems 0.0488 0.75
Ta= 0464 s 1,=Ch;, Ta= 0464 s T,=Ch)
Design Spectral Response Coeficiente
Tascer= 0.650 s >C,xT, Tascer= 0.650 s >CyxT, Acceleration Parameter c,
Tmopal= 0.660 Trmopal= 0.670 at 1s,Sp;.
T= 0.65 s T= 0.65 s > 0.40 14
le = Ocupacion Normal RC->1&ll 0.30 1.4
S,= 1.360 R= S,= 1.360 R= 7 0.20 1.5
SJ/(R.I)= 0.194 SJ/(R.I)= 0.194 0.15 1.6
< 0.10 1.7
C,= Sgs Cs = 0.194 (12.82) C,= S}‘;S Cs = 0.194 (12.82)
(1—) (Rango de aceleracion) (I_) (Rango de aceleracién)
Spy Sp1 - Sos
T<T G =—py Comax= 0.204 (12.8:3) T<T G = —py Comax= 0.204 (12.83)| <
r (Z) (Rango de velocidad) T (Z) (Rango de velocidad) | £
Cc = SpiTL C= SpiTL Z
T, %= 7"7R Csmax= NA (12.84) T, “=—R Comax= NA (1284)| 3 g,
r (Z) (Rango desplazamiento) - (Z) (Rango desplazamiento) E
Cy=0.044S5psl, > 0.01 Cgyyn= 0.060 (12.8-5) Cy=0.044S5psl, > 0.01  Cgpyn= 0.060 (12.8-5) =
T, T T
C,=0.58,/(R/1,) Comin= 0.059 (12.8-5) C,=0.58,/(R/1,) Comin= 0.059 (12.8-5) Period, T (sec)
ParaS,> 0.6 ParaS, > 0.6 FIGURE 11.4-1 Design Response Spectrum
12 U 12 0.
Cs= 0194 g Cs= 0.194 g
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NEC-SE-DS ESPECTRO

TABLA 3: Tipo de suelo y factores de sitio F,
Z= 04 V F,= 1.20 n= '2.48 Provincias dela Sierra Tipo Zona sismica y factor Z
Tipo Perfil o Fq= 1.19 r= 1.0 Perfil Il I mn w v vI
Suelo Fo= 128 Subsuelo | = = = = = >
0.15 0.25 0.3 0.35 0.4 0.5
To= 0.127 s Te= 0.698 s T, = 2856 s Z.F,= 0.480 g nZ.F,=1.190 g A 090 090 090 090 090 0.0
- B 1.00 1.00 1.00 1.00 1.00 1.00
140 ESPECTRO DE DISENO NEC-SE-DS 2015 c 140 130 1.25 123 120 112
D 1.60 1.40 1.30 1.25 1.20 1.12
120 E 180 140 125 110 100 085
1.00 F 10.5.4 10.5.4 1054 10.54 1054 105.4
_ 0.80 Ver tabla 2: Clasificacién de perfiles de suelo y seccion 10.5.4
‘gj 0.60 TABLA 3: Tipo de suelo y factores de sitio F4
Tipo Zona sismica y factor Z
040 Perfil I [ m v v vi
0.20 Subsuelo | = = = = = >
0.00 015 025 03 035 04 05
T(s) 0.00 0.50 1.00 1.50 2.00 2.50 3.00 A 090 090 090 0.90 090 0.90
B 1.00 1.00 1.00 1.00 1.00 1.00
025 ESPECTRO DE DISENO (CARGAS ULTIMAS) C 136 128 119 115 111 106
D 1.62 1.45 1.36 1.28 1.19 1.11
0.20 E 2.10 1.75 1.70 1.65 1.60 1.50
F 10.6.4 10.6.4 10.6.4 10.6.4 10.6.4 10.6.4
015 Ver tabla 2: Clasificacién de perfiles de suelo y seccién 10.6.4
;uo :: TABLA 3: Tipo de suelo y factores de sitio F;
> o010 Tipo Zona sismica y factor Z
Perfil 1 n m v v vi
0.05 Subsuelo = = = = = >
0.00 0.15 0.25 0.3 0.35 0.4 0.5
0.00 0.50 1.00 1.50 2.00 2.50 3.00 T (s) A 075 075 075 075 075 075
B 0.75 0.75 0.75 0.75 0.75 0.75
CALCULO CORTE BASAL DE DISENO c 085 094 102 106 111 123
SENTIDO X SENTIDO Y D 1.02 106 111 119 128 140
hn 10.20 m hn 10.20 m E 1.50 1.60 1.70 1.80 1.90 2.00
Estructura de ACERO SIN arriostramientos Estructura de ACERO SIN arriostramientos F 10.6.4 10.6.4 10.6.4 10.6.4 10.6.4 10.6.4
C.= 0.072 a= 0.80 C= 0.072 x= 080 Ver tabla 2: Clasificacion de perfiles de suelo y seccién 10.6.4
Ta= 0462 s T,=Ch, Ta= 0462 s T,=Ch; Razén entre Say PGA para |Factor usado espectro
periodo de retorno seleccionadd  disefio elastico
Tnecse-ps = 0.600 s - 1.30xT, Tnecse-ps = 0.600 s - 1.30xT, DESCRIPCION n DESCRIPCION
Tmopal= 0.660 Tmopal™ 0.670 Provincia de Galapagos 2.48 |Suelos A-B-C-D 1
T= 0.60 s T= 0.60 s Provicias de la Costa (-E) 1.80 |Suelo tipo E 1.5
le = 1 Ocupacion Normal Provincia de Esmeraldas 248
S,= 1.190 R= 7 S, = 1.190 R= 7 Provincias dela Sierra 248
Provincias del Oriente 2.60
@,= 0.9 Pe= 0.9 @p= 09 Pe= 09
TIPO DE ESTRUCTURA C; a
1.5,(T) _ 15a(Tg)
V=——". V= ——=, Estructura de ACERO SIN arriostramientos 0.072 | 0.80
R.Op.0Og ROp.Og
Estructura de ACERO CON arriostramientos 0.073 | 0.75
V= 0.210 w V= 0.210 w Pértico E.-HORMIGON A.-SIN Muros E./DiagonalesR. | 0.055 | 0.90
08 V= 0178 W 08 V= 0178 W Pértico E.-HORMIGON A.-CON Muros E./DiagonalesR.| 0.055 | 0.75
Estructuras irregulares Estructuras irregulares Estructuras basadas en MUROS E./MAMPOSTERIAE. | 0.055 | 0.75

18



COMPARACION ESPECTROS DE DISENO: ASCE7-16 - NEC-SE-DS

160 ESPECTRO ASCE7-16 - NEC-SE-DS

1.40
1.20
1.00

0.80 —— ASCE7-16

V /W (g)

0.60
0.40
0.20
0.00

0.00 0.50 1.00 1.50 2.00 2.50 3.00 T(s)

095 SENTIDO X: ESPECTROS DE DISENO ASCE7-16 -  NEC-SE-DS

0.20

0.15 ——ASCE7-16
= NEC-SE-DS

V /W (g)

0.10

0.05

0.00
0.00 0.50 1.00 1.50 2.00 2.50 3.00 T(s)

0.5 SENTIDO Y: ESPECTROS DE DISENO ASCE7-16 -  NEC-SE-DS

0.20

015 ———ASCE7-16
= NEC-SE-DS

V /W (g)

0.10

0.05

0.00
0.00 0.50 1.00 1.50 2.00 2.50 3.00 T(s)

ASCE7-16 NEC-SE-DS
0.194 > 0.178

- Se procede a usar el espectro ASCE7-16.
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ASCE7 - 16 ESPECTRO

Table 11.4-1 Short-Period Site Coefficient, F,

SS = 204 Fa 1.00 Site Class Mapped Risk-Targeted Maximum Considered Earthquake (MCEg) Spectral
sl = 0.82 Fv 1.70 TL - s R A { at Short Period
Site Class Ss< Ss= Ss= Ss= Ss= Ss2
Sus= 2.04 Sps= 1.36 T,= 0.137 0.25 0.5 0.75 1 1.25 15
Swi= 1.394 Sp1= 0.929 T= 0.683 A 0.8 0.8 0.8 0.8 0.8 0.8
ESPECTRO ASCE7-16 B 0.9 0.9 0.9 0.9 0.9 0.9
1.60 c 13 13 12 12 12 12
140 D 1.6 14 1.2 1.1 1.0 1.0
1.20 E 2.4 1.7 1.3 11.4.8 11.4.8 11.4.8
100 F 11.4.8 11.4.8 11.4.8 1148 11.4.8 11.4.8
) 0.80 Note: Use straight-line interpolation for intermediate values of S;.
©
0.60
0.40 Table 11.4-2 Long-Period Site Coefficient, F,
0.20 Mapped Risk-Targeted Maximum Considered Earthquake (MCER) Spectral
i at 1-s Period
0.00 .
T(s) 0.00 0.50 1.00 1.50 2.00 2.50 Site Class  S; < S;=  S1=  S;= S35 S5;2
ESPECTRO DE DISENO (CARGAS ULTIMAS) 01 02 03 04 05 06
0.25 A 0.8 0.8 0.8 0.8 0.8 0.8
B 0.8 0.8 0.8 0.8 0.8 0.8
0.20 C 1.5 1.5 1.5 1.5 1.5 1.4
D 24 22 2.0 19 1.8 1.7
0P E 42 1148 1148 1148 1148 1148
5 0.10 F 11.4.8 11.4.8 1148 1148 1148 114.8
) a> 9Also, sce requirements for site-specific ground motions in Section 11.4.8.
0.05 Note: Use straight-line interpolation for intermediate values of S,.
0.00 Table 12.8-2 Values of Approximate Period Parameters C; and x
0.00 0.50 1.00 1.50 2.00 2.50 Structure type Ct X
CALCULO CORTE BASAL DE DISENO Steel moment resisting frame 0.0724 0.8
SENTIDO X SENTIDO Y Concrete moment resisting frame 0.0466 0.9
hn= "13.60 m C,= 140 hn= "13.60 m C, 1.40 Steel eccentrically braced frames 0.0731 0.75
Steel moment resisting frame Steel moment resisting frame Steel buckling-restrained braced frames 0.0731 0.75
C.= 0.0724 x= 0.8 C.= 0.0724 x= 0.8 All other structural systems 0.0488 0.75
Ta= 0584 s 1,=Ch;, Ta= 0584 s T,=Ch)
Design Spectral Response Coeficiente
Tascer= 0.818 s > CyxT, Tasce7= 0.818 s >CyxT, Acceleration Parameter c,
Tmopal= 0.810 Trmopal= 0.770 at 1s,Sp;.
T= 0.81 s T= 0.77 s > 0.40 14
le = upacion Normal RC->1&ll 0.30 1.4
S,= 1.147 R= S,= 1.207 R= 0.20 1.5
SJ/(R.I)= 0.164 SJ/(R.I)= 0.172 0.15 1.6
< 0.10 1.7
C,= Sgs Cs = 0.194 (12.82) C,= Sgs Cs = 0.194 (12.82)
([—) (Rango de aceleracion) (I_) (Rango de aceleracién)
Spy Sp1 - Sps
T<T G =—py Comax= 0.164 (12.83) T<T G = —py Comax= 0.172 (12.83)| 2
r (Z) (Rango de velocidad) T (Z) (Rango de velocidad) | £
Cc = S;iTL C= SpiTL, Z
T & R Csmax= NA (12.84) T, & R Comax = 2 sw
r (Z) (Rango desplazamiento) r (Z) (Rango desplazamiento) E
C;=0.044S5psl, > 0.01 Cgyyn= 0.060 (12.8-5) Cy=0.044S5pgl, > 0.01  Cgpyn= 0.060 (12.8-5) =
T, T T
C,=0.58,/(R/1,) Comin= 0.059 (12.8-5) C;=0.58,/(R/1,) Comin= 0.059 (12.8-5) Period, T (sec)
ParasS,> 0.6 ParaS, > 0.6 FIGURE 11.4-1 Design Response Spectrum
12 U 12 0.
Cs= 0164 ¢ Cs = 0.172 g
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NEC-SE-DS ESPECTRO

TABLA 3: Tipo de suelo y factores de sitio F,
Z= 04 V F,= 1.20 n= '2.48 Provincias dela Sierra Tipo Zona sismica y factor Z
Tipo Perfil o Fq= 1.19 r= 1.0 Perfil Il I mn w v vI
Suelo Fo= 128 Subsuelo | = = = = = >
0.15 0.25 0.3 0.35 0.4 0.5
To= 0.127 s Te= 0.698 s T, = 2856 s Z.F,= 0.480 g nZ.F,=1.190 g A 090 090 090 090 090 0.0
- B 1.00 1.00 1.00 1.00 1.00 1.00
140 ESPECTRO DE DISENO NEC-SE-DS 2015 c 140 130 1.25 123 120 112
D 1.60 1.40 1.30 1.25 1.20 1.12
120 E 180 140 125 110 100 085
1.00 F 10.5.4 10.5.4 1054 10.54 1054 105.4
_ 0.80 Ver tabla 2: Clasificacién de perfiles de suelo y seccion 10.5.4
‘gj 0.60 TABLA 3: Tipo de suelo y factores de sitio F4
Tipo Zona sismica y factor Z
040 Perfil I [ m v v vi
0.20 Subsuelo | = = = = = >
0.00 015 025 03 035 04 05
T(s) 0.00 0.50 1.00 1.50 2.00 2.50 3.00 A 090 090 090 0.90 090 0.90
B 1.00 1.00 1.00 1.00 1.00 1.00
025 ESPECTRO DE DISENO (CARGAS ULTIMAS) C 136 128 119 115 111 106
D 1.62 1.45 1.36 1.28 1.19 1.11
0.20 E 2.10 1.75 1.70 1.65 1.60 1.50
F 10.6.4 10.6.4 10.6.4 10.6.4 10.6.4 10.6.4
015 Ver tabla 2: Clasificacién de perfiles de suelo y seccién 10.6.4
;uo :: TABLA 3: Tipo de suelo y factores de sitio F;
> o010 Tipo Zona sismica y factor Z
Perfil 1 n m v v vi
0.05 Subsuelo = = = = = >
0.00 0.15 0.25 0.3 0.35 0.4 0.5
0.00 0.50 1.00 1.50 2.00 2.50 3.00 T (s) A 075 075 075 075 075 075
B 0.75 0.75 0.75 0.75 0.75 0.75
CALCULO CORTE BASAL DE DISENO c 085 094 102 106 111 123
SENTIDO X SENTIDO Y D 1.02 106 111 119 128 140
hn 13.60 m hn 13.60 m E 1.50 1.60 1.70 1.80 1.90 2.00
Estructura de ACERO SIN arriostramientos Estructura de ACERO SIN arriostramientos F 10.6.4 10.6.4 10.6.4 10.6.4 10.6.4 10.6.4
C.= 0.072 a= 0.80 C= 0.072 x= 080 Ver tabla 2: Clasificacion de perfiles de suelo y seccién 10.6.4
Ta= 0.581s T,=Ch, Ta= 0.581s T,=Ch; Razén entre Say PGA para |Factor usado espectro
periodo de retorno seleccionadd  disefio elastico
Tnecse-ps = 0.755 s - 1.30xT, Tnecse-ps = 0.755 s - 1.30xT, DESCRIPCION n DESCRIPCION
Tmobal= 0.810 Tymopal® 0.770 Provincia de Galapagos 2.48 |Suelos A-B-C-D 1
T= 0.75 s T= 0.75 s Provicias dela Costa (-E) 1.80 [SuelotipoE 1.5
le = 1 Ocupacion Normal Provincia de Esmeraldas 248
S,= 1.108 R= 7 S, = 1.108 R= 7 Provincias dela Sierra 248
Provincias del Oriente 2.60
@,= 0.9 Pe= 0.9 @p= 09 Pe= 09
TIPO DE ESTRUCTURA C; a
1.5,(T) _ 15a(Tg)
V=——". V= ——=, Estructura de ACERO SIN arriostramientos 0.072 | 0.80
R.Op.0Og ROp.Og
Estructura de ACERO CON arriostramientos 0.073 | 0.75
V= 0.195 w V= 0.195 w Pértico E.-HORMIGON A.-SIN Muros E./DiagonalesR. | 0.055 | 0.90
0.85 V = 0.166 W 08 V= 0.166 W Pértico E.-HORMIGON A.-CON Muros E./DiagonalesR.| 0.055 | 0.75
Estructuras irregulares Estructuras irregulares Estructuras basadas en MUROS E./MAMPOSTERIAE. | 0.055 | 0.75
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COMPARACION ESPECTROS DE DISENO: ASCE7-16 - NEC-SE-DS

160 ESPECTRO ASCE7-16 - NEC-SE-DS

1.40
1.20
1.00

0.80 —— ASCE7-16

V /W (g)

0.60
0.40
0.20
0.00

0.00 0.50 1.00 1.50 2.00 2.50 3.00 T(s)

095 SENTIDO X: ESPECTROS DE DISENO ASCE7-16 -  NEC-SE-DS

0.20

0-15 ——— ASCE7-16
——— NEC-SE-DS

V/W(g)

0.10

0.05

0.00
0.00 0.50 1.00 1.50 2.00 2.50 3.00 T(s)

095 SENTIDOY: ESPECTROS DE DISENO ASCE7-16 -  NEC-SE-DS

0.20

015 ——ASCE7-16
= NEC-SE-DS

V/W(g)

0.10

0.05

0.00
0.00 0.50 1.00 1.50 2.00 2.50 3.00 TI(s)

ASCE7-16 NEC-SE-DS
0172 > 0.166

- Se procede a usar el espectro ASCE7-16.



6.3. Fuerzas horizontales sismicas (Analisis modal espectral).

6.3.1. Sismo X, introducido en el modelo matemadtico (Andlisis modal
espectral).
e ETI1.

W=143 t V=0.233x143 - V=33.32t

FX=24.233
I

FX=32.943 |
=

FX=32.965 |

FX=32.956 |

e ET2.

W=446t V=0.194 x 446 -> V=86.5t

FX=7.885

L

FX=46.084
T 1 1 1 1 I ||

|r FX=74.076

]

FX=86.822
)

FX=86.984 |
_FX=86.9:
-J—c-

FX=86.972 |




e ET3.

W=577t

V=0.172x 577 > V=99.3t

FX=32.106
FY=1.001

FX=66.223
FY=2.075

FX=89.382
(FY—2 945

FX=99.931
( FY=3.340

FX=99.961
FY=3.335

I I

FX=99.944
FY=3.336

[
[

J——u—-

e ETI1.

W=143 t

6.3.2. Sismo Y, introducido en el modelo matemadtico (Andlisis modal
espectral).

V=0.233x143 5> V=33.32t

FY=23.648 |

FY=32.921 |

FY=32.959 |
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o ET2.
V=0.194 x 446 - V=86.5t

FY=5.812

L

W=446t

FY=46.073 |
‘_'_,_,_,-o—'-"'

1

FY=73.345 |

FY=87.028 |

FY=86.950 |

— FY=86.971

e ET3.

W=577t V=0.172x577 - V=99.3 t

FY=31.994

—

FY=65.386
Y

FY=88.963
Y

FY=100.046
o

FY=99.921 |

— FY=99.947 |
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6.4. Evaluacion de irregularidad torsional.

Cd =5.5 — Factor de amplificacion de desplazamientos, de elésticos a ineldsticos (introducido e implicito en el
programa de andlisis estructural, y resultados presentes en la memoria).

C,0,.
az;— (12.8-15)

-

6.4.1. Con Sismo X.
ET1.

CALCULO DE TORSION

| sismox |
‘ PLANTAS cm cm cm cm cm cm cm cm cm CONTROL cm CONTROL
ALTAS | BeEl | SeE2 | SuEl | SuE2 | AuEl | AuE2 | AuMIN [ Au MAX] Au MED [1.2Au MED| TORSION [1.4Au MED| TORS EXT.
2 760 | 640 | 760 | 6.40
500 | 420 | 420 | s00 | 460 | s52 | ok | 644 | ok |
1 | 260 | 220 | 260 | 2.20
260 | 220 | 220 | 260 | 240 | 288 | ok | 33 | ok |

CIMENTACION / SUBSUELOS
Los valores de las tablas corresponden a desplazamientos ineldsticos.
o ET2.

CALCULO DE TORSION

SISMO X
PLANTAS cm cm cm cm cm cm cm cm cm CONTROL cm CONTROL
ALTAS | BeEl | 8eE2 | SuFl | 5uE2 | AuEl | AuE2 [ AuMIN [ Au MAX] Au MED [1.2Au MED| TORSION |1.4Au MED| TORS EXT.
3 12.90 | 12.20 | 12.90 | 12.20
450 | 460 | 450 | 460 | 455 | 546 | ok | 637 [ ok
2 | 840 | 760 | 840 | 7.60
500 | 450 | 450 [ 500 | 475 | 570 | ok [ 665 | Ok
1 [ 340 | 310 | 340 | 310
340 [ 310 | 310 | 340 [.325 | 390 | ok | 455 [ ok

CIMENTACION / SUBSUELOS

Los valores de las tablas corresponden a desplazamientos ineldsticos.

e ET3.

CALCULO DE TORSION

SISMO X

PLANTAS cm cm cm cm cm cm cm cm cm CONTROL cm CONTROL

ALTAS | BeEl | SeE2 | SuEl | SuE2 | AuEl | AuE2 | AuMIN | Au MAX | Au MED [1.2Au MED| TORSION |1.4Au MED| TORS EXT.
4 2160 | 2070 | 2160 | 2070

500 | 540 | 500 [ 540 | 520 | 624 | ok | 728 | ok
3 | 1660 | 1530 | 1660 | 15.30

620 | 58 | 580 [ 620 | 600 | 720 | ok | 840 | ok
2 [ 1040 | 950 | 1040 [ 950

650 | 580 | 580 [ 650 | 615 | 738 | ok | 861 | ok
1 [ 390 | 370 [ 390 [ 370

390 | 370 | 370 [ 390 | 380 | 45 | ok | 532 | ok

CIMENTACION / SUBSUELOS
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6.4.2. Con Sismo'Y.

e ETI1.

CALCULO DE TORSION

SISMO Y

Cim

cm

‘ PLANTAS cm cm cm cm cm cm cm

CONTROL

cm CONTROL

ALTAS | BeEl | deE2 | SuEl | uE2 | AuEl | AuE2 | AuMIN | AuMAX | AuMED [1.2Au MED| TORSION [1.4Au MED| TORS EXT.
2 420 | 560 | 420 | 560
220 | 340 | 230 | 340 [ 285 | 342 | ok | 399 | ok
1 [ 190 | 220 | 190 | 220 ]
190 | 220 [ 190 [ 220 | 205 | 246 | ok [ 287 | ok
CIMENTACION / SUBSUELOS
Los valores de las tablas corresponden a desplazamientos ineldsticos
e ET2.
CALCULO DE TORSION
SISMO Y
‘ PLANTAS cm cm cm cm cm cm cm cm cm CONTROL cm CONTROL
ALTAS | BeEl | SeE2 | SuEl | SuE2 | AuEl | AuE2 | AuMIN | Au MAX | AuMED [1.2Au MED| TORSION [1.4Au MED| TORS EXT.
3 12.90 | 13.50 | 12.90 | 13.50
440 [ 510 | 440 | 520 [ 475 | 570 | ok | 665 | ok
2 | 850 | 840 [ 850 | 840
490 | 470 | 470 [ 490 | 480 | 576 | ok [ 672 | ok
1 [ 360 | 370 | 360 | 370
360 | 370 | 360 | 370 | 365 | 438 | ok | 511 | ok
CIMENTACION / SUBSUELOS
e ET3.
CALCULO DE TORSION
SISMO Y
‘ PLANTAS cm cm cm cm cm cm cm cm cm CONTROL cm CONTROL
ALTAS | GeEl | deE2 | duEl | duE2 | AuEl | AuE2 | AuMIN | Au MAX | Au MED [1.2Au MED| TORSION |1.4Au MED| TORS EXT.
4 19.50 | 22.80 | 19.50 | 22.80
570 | 580 | 570 | s.80 | 575 | 690 | ok [ 805 | ok |
3 [ 13.80 | 17.00 | 13.80 | 17.00
490 | 560 | 490 | 560 | 525 | 630 | ok | 735 | ok |
2 [ 890 [ 1140 | 890 | 1140
540 | 650 | 540 | 650 | 595 | 714 | ok [ 833 | ok |
1 [ 350 | 490 | 350 | 490
350 | 490 | 350 | 490 | 420 | 504 | ok [ 58 | ok |
CIMENTACION / SUBSUELOS
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6.5. Calculo de derivas.

Cd =5.5 — Factor de amplificacion de desplazamientos, de elésticos a inelasticos (introducido e implicito en el
programa de analisis estructural, y resultados presentes en la memoria).

El utilizar un R=7 (en lugar de un R=_8, acorde a normativa) para el calculo deformaciones laterales, incrementa

la deriva de piso en la proporcion de la relacion ?, es decir:

“u
&1

=1.14

Ul
°°| m|\'|

Base Shear, V
A
— V

[}

At

Vs
R=7 S
_v Vs
R=8 Du
R=7
>
Ds* D, D, Story Drift, D
xC »
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6.5.1. Con Sismo X.

e ET1
d UX=0.010
—
d UX=0.007
4
d UX=0.000
—
~d UX=0.000 |
|

DERIVA / hentrepiso < 0.020 > ok!

Los valores de las tablas corresponden a desplazamientos ineldsticos. (du — relacion entre deriva y altura de entrepiso)

o ET2

d UX=0.015

d UX=0.011

1]

d UX=0.014 |

d UX=0.010

d UX=0.000

|
JiU)(=0.000

DERIVA / hentrepiso < 0.020 = ok!

Los valores de las tablas corresponden a desplazamientos ineldsticos. (du — relacion entre deriva y altura de entrepiso)
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o ET3

d UX=0.015

d UX=0.018

d UX=0.018

d UX=0.011 |

d UX=0.000

d UX=0.000 |

DERIVA / hentrepiso < 0.020 = ok!

Los valores de las tablas corresponden a desplazamientos ineldsticos. (du — relacion entre deriva y altura de entrepiso)

e ET1

6.1.1. Con SismoY.

d UY=0.007 |

d UY=0.006

d UY=0.000 |

DERIVA / hentrepiso < 0.020 - ok!

Los valores de las tablas corresponden a desplazamientos ineldsticos. (du — relacion entre deriva y altura de entrepiso)
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o ET2

d UY=0.011
|

d UY=0.012 |

d UY=0.015 |

d UY=0.011

f

UY=0.000

o

d UY=0.000 |

DERIVA / hentrepiso < 0.020 9 Ok!

Los valores de las tablas corresponden a desplazamientos ineldsticos. (du — relacion entre deriva y altura de entrepiso)

e ET3
d UY=0.0"1

d UY=0.016 |

d UY=0.018 |

d UY=0.012

d UY=0.000

!
d UY=0.000

DERIVA / hentrepiso < 0.020 - ok!

Los valores de las tablas corresponden a desplazamientos ineldsticos. (du — relacion entre deriva y altura de entrepiso)
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7. Diseio Estructural.

El disefio de la estructura de hormigoén armado ha sido realizado conforme lo dispuesto en las normas NEC-SE-
HM y ACI318-19. Para la parte correspondiente al acero estructural se utilizaron las disposiciones de AISC 360-
16, AISC 358-16, AISC 341-16 y NEC-SE-AC.

7.1. Vigas.
- Compacidad.

RELACIONES LIMITE PARA VIGAS (SMF) AISC341.16
TABLA |-8-1 SEISMIC PROVISIONS FOR STRUCTURAL STEEL BUILDINGS

ELEMENTOS NO RIGIDIZADOS (UNSTIFFENED ELEMENTS)
ALAS DE VIGAS

ELEMENTOS RIGIDIZADOS (STIFFENED ELEMENTS)
ALMAS DE VIGAS

E (Ksi) 29,000.00 bf = 2b
b b
0.32 E tf tf
RyF,
Ry
s . 0
bf max (mm)
Fy(Ksi) Fy(Ksi) hw|tw
tf (mm) 36 50
3 44.5 441
4 59.3 58.8
5 74.2 73.5
6 89.0 88.2 E
7 103.8 102.9 257
8 118.7 117.6 : R F
9 1335 132.3 ey
10 148.3 147.0 Ry
11 163.1 161.7 15 | 1.1
12 178.0 176.4 hw max (mm)
13 192.8 191.0 Fy(Ksi) Fy(Ksi)
14 207.6 205.7 tw (mm) 36 50
15 222.5 220.4 3 178.7 177.0
16 237.3 235.1 4 238.2 236.1
17 252.1 249.8 5 297.8 295.1
18 267.0 264.5 6 357.3 354.1
19 281.8 279.2 7 416.9 413.1
20 296.6 293.9 8 476.5 472.1
21 311.5 308.6 9 536.0 531.1
22 326.3 323.3 10 595.6 590.1
23 341.1 338.0 11 655.1 649.1
24 356.0 352.7 12 714.7 708.2
25 370.8 367.4 13 774.2 767.2
26 385.6 382.1 14 833.8 826.2
27 400.4 396.8 15 893.4 885.2
28 415.3 411.5 16 952.9 944.2
29 430.1 426.2 17 1,012.5 1,003.2
30 444 .9 440.9 18 1,072.0 1,062.2
32 474.6 470.3 19 1,131.6 1,121.3
35 519.1 514.4 20 1,191.1 1,180.3
40 593.3 587.8 25 1,488.9 1,475.3
45 667.4 661.3
50 741.6 734.8
DIMENSIONES
TIPO ALA ALMA
B(mm)le(mm) Bmax(mm)l Compacidad simica [|[H(mm) e (mm) Hmax(mm)l Compacidad simica
VI (200-120)x18-500x12 | 200 18 2645 | 076 ok 464 12 7082 | 0.66 ok
VI (180-100)x12-300x8 || 180 12 1764 7 102 ok [ 276 8 4212 7 o058 ok
V1 200x18-500x12 200 18 2645 7 076 ok [ 464 12 7082 | 0.66 ok
VI 200x15-450x10 200 15 204 7 o091 ok | 420 10 5901 7 o071 ok
VI 170x12-400x8 170 12 1764 7 09 ok | 376 8 4722 7 080 ok
VI 140x12-350x6 140 12 1764 7 079 ok | 326 6 341 7 092 ok
V1 140x10-300x6 140 10 147 7 o095 ok [ 280 6 3541 7 079 ok
V1 120x10-250x6 120 10 147 7 o082 ok | 230 6 3541 7 065 ok
V1 100x8-200x4 100 8 1176 085 ok | 184 4 261 | 078 ok
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- Utilizacion vigas Planta alta 1 — ET1.

0.300

— |B 200x18-500x12
— VI1120x10-250x6
— VI1140x10-300x6
— VI170x12-400x8
— VI200x18-500x12

0.025

0.415 0727 0.477
(o] —
Ln o
= o
o o
™)
0.480 gl 0.797 0706
(=] [0)] w
o™ -
0.117 o o
o
n
o
0,424 114
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- Utilizacion vigas Planta alta 2 — ET2.

— 1B 200x12-300x8
— VI100x8-200x4
— VI120x10-250x6
— VI140x10-300x6
— VI140x12-350x6
— VI170x12-400x8

0.946
0.910
0.963

0.960

=
0.47
0.146

0. 676 139 021
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- Utilizacion vigas Planta alta 3 — ET3.

— VI120x10-250x6
— VI1140x10-300x6
— VI170x12-400x8

0.654

0.686

— VI200x15-450x8
0.771 0.733 0720 0.582 0.576
o) < < »
| : 5 3 3
o o S o
0911 0.781 = 0840 0832 0.731 E’;
; o
I I o 0.226 © - o
<t -— (9| [{e)
S N o o)
o o o (=]
0.759 $.157 _0.353 0.585 0.588
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e Deflexiones.

Table 1. Deflection Limits, adapted from IBC Table 1604.4

CONSTRUCTION LIVE SNOW OR DEAD + LIVE
WIND

Roof members:

Supporting plaster ceiling /360 1/360 1/ 240

Supporting nonplaster ceiling 1/240 1/240 1/ 180

Not supporting ceiling 1/180 1/180 1/120

Roof members supporting metal

roofing: 1/150 - 1/60

Floor Members /360 - 17240

Exterior walls and interior

partitions:

With brittle finishes - 1/240 -
With flexible finishes - 1/120 -
Secondary wall members

supporting metal siding - 1/90 -

AISC STEEL DESIGN GUIDE 3, Serviceability Design considerations for steel Buildings.

e VIGA EJES B1-B3 — Planta alta 1 — ET1.

Deflexion con carga de servicio D+L

P.225

2.047

[ 5

Amax =1020/240 =4.25cm —  2.05¢m < 4.25¢m — ok!

e VIGA EJES P1 — P3 — ET3 — Planta Baja.

0.024

1.334

Amax =985/240 =4.10cm — 1.4cm <4.10cm — ok!
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Columnas.

7.2.

Utilizacion de columnas C-HSS

ET1

— C-HSS 300x350x12
— C-HSS 400x500x15

orl'0 €lc0 <¢ec0 LEOO

€¢c0 9¥c’0 9L00

0s¢0 €420

cre’0 9920 LSC0 PCLO

89€0 100 <cle'0 ¢eoo

€5¢0 8110

LEE0 6LE€0 LPEO €900

0cy 0 LSE0 960 LS00

€10 L8070

LeP'0 S0 8EE'0 LS00

Se comprueba el disefio adecuado.

37



ET2
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-]
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0000000
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Se comprueba el diseiio adecuado.
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ET3
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Se comprueba el diseiio adecuado.
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7.3.

Conexiones.

e WUF-W_CONEXION + MOMENT RATIO.

Y
40.

20.000

20.000

40.000

20.000

20.000

(Conservadoramente se desprecia la aportacion del hormigoén en la Inercia de la columna.

6.500

6.500

40,000

20.000

20.000

Properties
Total Width = A0,000 cm
Total Height = 40.000 cm
Centroid, Xo = 0.000 cm
Centroid, Yo = 0.000 cm
#-Bar (Right] = 20,000 cm
X-Bar (Left) = 20,000 cm
¥-Bar (Top) = 20,000 crm
¥-Bar (Bot) = 20,000 cm
Max Thick = 1.200 cm
Area, fx = 186.24 cm®™2
Inertia, lox = 4,677E+ 004 cm®d
Inertia, lyy = A.677E+0D: cm™4
Inertia, by = 0.000 cm®™4
Sx (Top) = 2338.68 cm™3
Sx (Bot) = 2338.68 cm™3
Sy (Left) = 2338.63 cm™3
Sy (Right) = 2338.68 cm™3
n = 15.848 cm
ry = 15.848 crm
Plastic Zx = 2710.66 cm®™3
Plastic £y = 2710.66 cm™3
Properties
Total Width = 17.000 crm
Total Height = 40,000 crm
Centroid, Xo = 0.000 cm
Centroid, Yo = 0.000 crm
#-Bar (Right] = 2.500 cm
X-Bar (Left) = 8.500 cm
Y-Bar (Top) = 20.000 crm
Y-Bar (Bot) = 20,000 cm
Max Thick = 1.200 cm
Area, Ax = 70.880 cm®™2
Inertia, lox = 1.890E+ 004 cm®d
Inertia, lyy = 934,20 cm”4
Inertia, lxy = 0,000 cm”4
Sx (Top) = G45.2 cm®3
Sx (Bot) = 2 cm®3
Sy (Left) = 5.79 cm®3
Sy (Right) = 115759 cm®3
= 16.331 cm
ry = 3.726 crm
Plastic Zx = 1074.27 cm®3
Plastic Zy = 175,42 crm®3
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PLANTA ALTA 1 - NUDO M2 - ET3.

WELDED UNREINFORCED FLANGE-WELDED WEB (WUF-W) MOMENT CONNECTION - FR

COLUMNA

C-HSS 400x400x12

ZM;)L = ZZ((F\L —ohr /Ag)

o= 1 —> Factor para ajustar la magnitud de fuerza (1.0 LRFD, 1.5 ASSD).
Z.= 2711 cm? = 165.44 in? —> Médulo plastico de la seccién de la columna respecto al eje de flexién.
Fyc= 35153 kg/em® = 50 ksi = Tensién minima de fluencia dela columna.
Fuc= 45700 kg/em® = 65 ksi > Resistencia a traccion minima especificada dela columna.
Ag= 186 cm? = 2883 in? - Area bruta dela columna.
Pr= 190 T = 418.87  kips - Resistencia axial requerida de acuerdo a ASCE41-16.D1.4a.
Mpc = 5868.15 kip.in = 67.61 T.m
>Mpc = 11736.29 kip.in = 13522 T.m

VIGAS

o=
Cor=

Z(Mpr + Muv)

- Mnc

M=

AISC358-16->8.4

Mnci M, M,,ci

nc

User Note: The Cp, value of 1.4 for WUF-W moment connections is based on
experimental data that shows a high degree of strain hardening.

My, = CpRyF\Z, AISC358-1652.43-1

Excepciones: Columnas de ultimo
piso de edificios de varias plantas.
AISC341.16E3.4.a.a.1.

dRE ERn B BN
)\ h 1 /] M . 't T
Mnb N Mnb nc Mnc-. Mnb
nc
(a) )
1 —> Factor para ajustar la magnitud de fuerza (1.0 LRFD, 1.5 ASD).
1.40 WUF-W AISC358-16>8.7.1 —> Factor para considerar la resistencia maxima de la conexion.

Ry = 1.1 —> Relacién entre esfuerzo de fluencia esperado y minimo esfuerzo de fluencia.
Fys= 35153 kg/em® = 50 ksi = Tensién minima de fluencia dela viga.
Fug= 45700 kg/em® = 65 ksi  —> Resistencia a traccién minima de la viga.
dc> 40 cm = 15.75 in — Lado de la columna en el sentido de flexion (depth)
Sh= 0 cm = 0.00 in —> La localizacion de la rétula pléstica se considerard en la cara dela
columna, es decir sh=0 > AISC358-19 8.7.Step2.
VIGA 1 VIGA 2
VL170x12-400x8 VL170x12-400x8
Zo=Z,= 1074 cm’ = 6554 in’ Zo=7,= 1074  cm’ = 6554 in’
Z.=2Z,= Mddulo plastico efectivo de la seccién (o conexién) en la ubicacién de la rétula pléstica, para WUF-W -> Ze=7Zx -> AISC 358-16 8.
Mprl= 5046.54  kip.in = 58.14 Tm Mpr2= 5046.54  kip.in = 58.14 Tm
In1= 710 cm = 279.53 in In2= 710 cm = 279.53  in
Vei= 21.0 T = 46.30  kips Vo= 21.0 T = 46.30 kips
Vh1= 82.40 kip = 3738 T Vho= 82.40 kip = 37.38 T
Myv1= 648.85 kip.in = 748 T.m Myy2= 648.85  kip.in = 748 T.m
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WUF-W (AISC358-16 8.4)
dc
My, =Wy 7
Mpr Mpr
Ve=W, n /2 Ve= (M, +M,, )/ {n
JSMprb=  11390.79 kip.in = 13124 T.m |
¥ 135.22
szc - 1
—>1.0 131.24
szb
1.03 > 1 | ok
RESISTENCIA DE DISENO A CORTE DE LA VIGA
Vu=Vh= 82.40  kips = 3737 T @Vn = 60.8 T ok!
RESISTENCIA DE DISENO DE PLACA DE CORTE Y SOLDADURA
ty= 12 mm = 0.472 in —> Espesor de la placa. > tbeam web
h, = 280 mm = 11.024 in —> Altura dela placa.
r
Fp= 351535 kg/CmZ = 50 ksi = Tensién minima de fluencia de la placa.
Ry = 1.1 - Relacion: esfuerzo de fluencia esperado y minimo esfuerzo de fluencia-> place
te= 12 mm 0.472 in —> Espesor de la cara de la columna para la conexion.
tow= 8 mm 0.315 in —-> Espesor del alma de la viga para la conexién.
Fexx=  4921.49  ksi = 70 —> Grado del electrodo.
ty = 10 mm = 0394 in —> Espesor de soldadura de filete.
ly1= 340 mm = 13.386 in — Longitud de suelda (dimensién mayor).
2 = 280 mm = 11.024 in - Longitud de suelda (dimensién menor).
. . . t — Vu .
Resistencia de la placa - fluencia - Pmin ghP(0-60RyPFyP) = 0.302 in = 7.7 mm
espesor minimo placa
REVISION DE SOLDADURA PLACA - COLUMNA
Resistencia por metal de soldadure = @R, = 8.F,,,. A, = 0.75(0.60Fgzx)t.l,, = 117.37 kips = 53.23 T
Resistencia metal base - fluencia > @R, = @.Fpy.Agy = 1(0.60F,)t, l,, =  189.72 kips = 86.04 T
Resistencia metal base - ruptura. = @R, = @. Fypy . Apy = 0.75(0.60F,)¢t. l,,, = 184.98 kips = 838 T
53.23 T ok!
REVISION DE SOLDADURA PLACA - VIGA
Resistencia por metal de soldadur: >R, = @.F,,,. Ay = 0.75(0.60F;zx)t.l,, = 96.65 kips = 43.83 T
Resistencia metal base - fluencia > @R, = @.Fppy.Agy = 1(0.60F, )ty,l,, =  104.16 kips = 4724 T
Resistencia metal base - ruptura. > @R, = 8.F, 5. Agy = 0.75(0.60F, )¢y, L., = 101.56 kips = 46.06 T
43.83 T ok!
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PLANTA ALTA 1-NUDO A3 - ET1.

I
50.001

Y
40.000
20.000 20.000
o
S
&
[=]
-5
2
o
3
&
Y
20.019
10.010 10.010

[}
)
Q
[y}
o~
TN,
[
=
o
s}
&l

Properties
Total Width = 40,000 cm
Total Height = 50.000 cm
Centroid, ¥o = 0,000 cm
Centroid, Yo = 0,000 cm
#-Bar (Right) = 20,000 cm
X-Bar (Left) = 20,000 cm
Y-Bar (Top) = 25.000 cm
¥-Bar (Bot) = 25.000 cm
Max Thick = 1.500 cm
Area, fx = 261.00 cm®™2
Inertia, lxx = 8,655E+ 00 cm 4
Inertia, lyy = 6.828E+004  cm™4
Inertia, lxy = 0.000 cm”™4
Sx (Top) = 3861.83 cm™3
Sx (Bot) = 3861.83 cm™3
Sy (Left) = 3379 cm™3
Sy (Right) = 3379 cm™3
r = 19.233 crm
ry = 16,174 cm
Plastic Zx = 4566.75 cm™3
Plastic £y = 3914.25 cm™3
Properties
Total Width = 20,019 cm
Total Height = 50.001 cm
Centroid, Xo = 0.007 cm
Centroid, Yo = -0.029 cm
#-Bar (Right) = 0.010 cm
K-Bar (Left) = 0.010 cm
Y-Bar (Tep) = 25.000 cm
Y-Bar (Bot) = 25.000 cm
Max Thick = 1.800 cm
Area, fx = 183.36 cm®2
Inertia, lxx = 6.182E+004 cm™4
Inertia, lyy = 321504 cm™4
Inertia, Ly = -0.452 cm™4
Sx (Top) = 2472.64 cm®3
Sx (Bot) = 247264 cm®3
Sy (Left) = 521.00 cm®3
Sy (Right) = 521.00 cm® 3
= 18.361 cm
ny = 5333 cm
Plastic Zx = 3026.98 cm®3
Plastic Zy = 913.57 cm®3
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WELDED UNREINFORCED FLANGE-WELDED WEB (WUF-W) MOMENT CONNECTION - FR

COLUMNA

% C-HSS 400x500x15
S Mpe =3 Zc(Fye = 0P/ Ay)

ag = 1 -> Factor para ajustar la magnitud de fuerza (1.0 LRFD, 1.5 ASSD).
Z.= 4567 cm? = 278.70 in® —> Médulo plastico de la seccidn de la columna respecto al eje de flexidn.

r
Fyc= 35153 kg/em® = 50 ksi = Tensién minima de fluencia de la columna.

v
Fuc= 45700 kg/em® = 65 ksi - Resistencia a traccion minima especificada de la columna.
Ag= 261 cm? = 40.46 in? = Area bruta dela columna.
Pr= 80 T = 176.37  kips —> Resistencia axial requerida de acuerdo a ASCE41-16.D1.4a.
Mpc = 12719.77 kip.in = 146.55 T.m

>Mpc = 25439.54 kip.in = 293.09 T.m
VIGAS
Z(Mpr +M,,) AISC358-16->8.4 Mpr = CeryFyZe AISC358-16->2.4.3-1

Excepciones: Columnas de ultimo
M, 2 e M, mis piso de edificios de varias plantas.
AISC341.16 E3.4.a.a.1.

- Mnc
M

nb

M{Ill} d R
nb

L
/]
M., M
Mﬁ‘ !M - nc.
nc (a) nc

o= 1 —> Factor para ajustar la magnitud de fuerza (1.0 LRFD, 1.5 ASD).
Cpr= 1.40 WUF-W AISC358-16>8.7.1 —> Factor para considerar la resistencia maxima de la conexidn.

User Note: The Cp; value of 1.4 for WUF-W moment connections is based on
experimental data that shows a high degree of strain hardening.

Ry = 1.1 —> Relaciodn entre esfuerzo de fluencia esperado y minimo esfuerzo de fluencia.
Fys= : 35153 kg/em?® = 50 ksi - Tensién minima de fluencia dela viga.
Fug= " 45700 kg/em® = 65 ksi > Resistencia a traccién minima de la viga.
dc> 40 cm = 15.75 in - Lado de la columna en el sentido de flexion (depth)
Sh= 0 cm = 0.00 in —> La localizacion dela rétula plastica se considerard en la cara dela
columna, es decir sh=0 -> AISC358-19 8.7.Step2.
VIGA 1 VIGA 2
VL(200x120)X18-500x12 NO EXISTE
Z.=2,= 3027 cm’ = 18472 in® Z.=7,= 0 cm’ = 000 in’
Zo.=2Z,= Mddulo plastico efectivo de la secci6n (o conexion) en la ubicacién de la rétula pléstica, para WUF-W > Ze=7Zx —> AISC 358-16 8.
Mprl= 14223.35 kip.in = 163.87 T.m Mpr2= 0.00 kip.in = 0.00 m
Ini= 7 1025 cm = 403.54 in In2= 0 cm = 0.00 in
Vei= 40.0 T = 88.18  kips Vo= 0.0 T = 0.00 kips
Vh1= 158.68  kip = 7198 T Vho= 0.00 kip = 0.00 T
Myy1= 1249.42 kip.in = 1439 T.m Myy2= 0.00 kip.in = 0.00 T.m
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WUEF-W (AISC358-16 8.4)
dc
My, =V 2
Mpr Mpr
Ve=W, n /2 Ve= (M, + M., ) /dn
SMprb= 15472.77 kip.in = 17827 T.m |
*
M pe 293.09 1
—>1.0 178.27
szb
1.64 > 1 | ok
RESISTENCIA DE DISENO A CORTE DE LA VIGA
Vu=Vh= 158.68  kips = 7196 T @Vn = 204 T ok!
RESISTENCIA DE DISENO DE PLACA DE CORTE Y SOLDADURA
t,= 18 mm = 0.709 in —> Espesor dela placa. > tbeam web
h, = 350 mm = 13.780 in -> Altura dela placa.
r
Fp= 3515.35 kg/Cm2 = 50 ksi = Tensién minima de fluencia de la placa.
Ry = 1.1 - Relacion: esfuerzo de fluencia esperado y minimo esfuerzo de fluencia—> place
te= 15 mm 0.591 in —> Espesor de la cara de la columna para la conexion.
tyw = 12 mm 0.472 in —> Espesor del alma de la viga para la conexién.
Fexx=  4921.49  ksi = 70 —> Grado del electrodo.

t, = 15 mm = 0.591 in —> Espesor de soldadura de filete.
ly1 = 420 mm = 16.535 in —> Longitud de suelda (dimensién mayor).
lw2 = 350 mm = 13.780 in —> Longitud de suelda (dimensién menor).
. . . t — Vu .
Resistencia de la placa - fluencia - Pmin = ﬂhp(0.60Rpryp) = 0.465 in =

11.8 mm

espesor minimo placa

REVISION DE SOLDADURA PLACA - COLUMNA

Resistencia por metal de soldadure = @R, = 8.F,,,. A, = 0.75(0.60Fgzy)t.l,, = 217.47 kips = 98.63 T

Resistencia metal base - fluencia >@R,, = @.Fgy.Agy = 1(0.60F, )t L, =  292.95 kips = 13286 T

Resistencia metal base - ruptura. = @R, = @.Fpy.Apy = 0.75(0.60F,)¢t, L, = 285.63 kips = 12954 T
197.25 T ok!

REVISION DE SOLDADURA PLACA - VIGA

Resistencia por metal de soldadur: >9R,, = @.F,,,. Ay = 0.75(0.60Fgx)t.l,, = 181.23 kips = 82.19 T

Resistencia metal base - fluencia > @R, = @.F,gy.Agy = 1(0.60F,)t,, 1, =  195.30 kips = 8857 T

Resistencia metal base - ruptura. > @R, = 0.F,5y.A4py = 0.75(0.60F)t,,, 1., = 190.42 kips = 86.36 T
164.38 T ok!
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CONEXION DE BASE DE COLUMNA HSS 400x400x12

Analysis
Plates
Anchars
Welds

Concrete black /"  58.0 < 100%

F

F

F

>

Members
v coL
Load effects
v LE

Operations

-2800.0

 100.0%

o 0.0 <50%
178 < 100%
' 00<100%

310.3
300

275
250
225
200
175
150
125
100

75

50

25

0.0

[MPa]
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Check

Summary
Name Value Check status
Analysis 100.0% 0K
Plates 0.0 <5.0% oK
Anchors 17.6 < 100% Ok
Welds 0.0 < 100% oK
Concrete block 59.0 < 100% oK
Buckling Mot calculated
Plates
Name [h.ﬂFlé'fa] Tm[';frm]ess Loads [;E':I] [‘;?] [(F:‘I:FI’E:] Check status
COL-t 1 3447 12.0 LE1 261.2 0.0 0.0 OK
COL-bfl 1 3447 12.0 LE1 2893 _ 0.0 0.0 OK
coL-w 1 3447 12.0 LE1 107.1 0.0 0.0 OK
COL-w 2 3447 12.0 LE1 2817 0.0 00 OK
BP1 3447 40.0 LE1 158.7 0.0 0.0 OK
Design data
Material [M'ga] ?‘!-I-f:"]‘
A5T2 Gr.50 3447
Anchors
Shape Item Loads [l?l';] [l:.r:l] [l:!l.{:{] :‘;‘{;’i l{‘;‘}" Status
A17 LE1 0.0 10.2 0.0 13.0 33 0K
A18 LE1 0.0 6.9 0.0 87 17 OK
A19 LE1 0.0 49 0.0 6.2 10 OK
A20 LE1 0.0 7.3 0.0 9.2 19 OK
A21 LE1 0.0 1.6 0.0 147 41 OK
42 4 A22 LE1 0.0 5.2 0.0 6.7 1.1 OK
418 £ A23 LE1 0.0 71 0.0 9.0 18 OK
£EET A2 A24 LE1 0.0 11.1 0.0 14.0 38 0K
A25 LE1 0.0 11.0 0.0 139 38 0K
A26 LE1 0.0 13.8 0.0 176 55 0K
A27 LE1 0.0 9.6 0.0 12.2 30 OK

A28 LE1 0.0 10.6 0.0 13.4 35 0K



e CONEXION DE BASE DE COLUMNA HSS 350x350x12 — EXCENTRICA.

Analysis

Plates

Anchors
Welds
Concrete block
Buckling

-480.0

100.0%

0.0 < 5.0%
4.1 < 100%
0.0 = 100%
11.0 = 100%

Mot calculated

A

F

]

@

»

Members
coL
Load effects
Operations
EP1

-450.0

[MPa]
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Check

Summary

Name
Analysis
Plates
Anchors
Welds
Concrete block
Buckling

Flates

Name

COL-f 1
COL-bfl 1
COL-w 1
COL-w 2
BP1

Anchors

Shape

F
[MPa]

3447
3447
3447
3447
3447

Value
100.0%
0.0 =5.0%
4.1 =100%
0.0 =100%
11.0 = 100%
Mot calculated
Thi[-:r:r::rl;lliiess Loads
15.0 LE1
15.0 LE1
15.0 LE1
150 LE1
40.0  LE1
ltem Loads
A5 LE1
AB LE1
AT LE1
Al LE1
AS LE1
A0 LE1
A LE1
A2 LE1
A3 LE1
A4 LE1
A15 LE1
A6 LE1

Ng
[kN]

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

oK
oK
Ok
0K
oK
= R
[MPa] [%]
221 0.0
43.0 0.0
321 0.0
322 0.0
292 0.0
v Ut,
[kN] [36]
3 0.0
25 0.0
2.8 0.0
2.9 0.0
3.0 0.0
28 0.0
27 0.0
3.2 0.0
3 0.0
3.2 0.0
30 0.0
28 0.0

OCgy
[MFa]

ut,
[%]

Check status
Check status

0.0 OK
00 OK
00 OK
0.0 OK
0.0 OK

u

[ ;;]5 Status
30 05 OK
36 0.4  OK
35 04 OK
36 04 OK
38 04 OK
35 0.4  OK
34 0.4  OK
40 05 OK
40 05 OK
4.1 05 OK
38 0.4  OK
36 0.4  OK
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7.4. Andlisis de vibraciones.

Overall a, (cm/sec2)
Cases: 4 (Footfall)

=l =
0RO — Py mm— . L ven v w—— B:005 132 0060 o0bo
3 1.020 0378 0.336
0.103 0.054
nEes 0210 1398 || 2102 || 1116 || 0124 di42 0270
- 0245
B gas 1251 1.086 0613 2321 || 3127 1571 || 0477 0265 0510 0201
1422 0.465
0791 2495 1911 1209 | D542 628 276
2.087 0.5 J11e 780 01g9 0-640
787 1236 1413 2814 251 2332 0546 238
2505 1891 0 918 3105 023 qps51 0469
7. 2.966 1675 0407 Q156
RF = J 400  2[108 0.006 130 Q227
1.459 2373 2733 2528 1917 1.1 122
I‘l ‘ 0lago 119 — - 0.06 0.038 g 0
Dlg26 1.647 2631 2470 1943 1.185 0.168 e it
0.78
2520 0.6 0.497 0.019 0018 0.006
noo5  1.824 3130 2852 2073 1.0]¢ -
U.STT N3
2797 o i1m 0.744 0-140 o 005 o7 008
pss6 1642 - 2608 1.500 ol
2639 7.858
1305 0625 -
440 - 2930 2512 1480 o.bih B ;00
6o 0767 1 0225 Il 7000
;
20h 162 0801 ol M 500
. 0.962 0270 oobk | 5.600
0.185 0.581 0.460 ) 0l067 - 4.900
0.149 0.040 - B
0000 0 4.200
3.500
2.800
2.100
1.400
0.700
0.000

Se utilizan los parametros correspondientes a “Shopping malls”, por ser el que mas se ajusta a las caracteristicas

de la terraza mirador.

B=0.02.

Table 4.1
Recommended Values of Parameters in
Equation (4.1) and a, / g Limits

Constant Force Damping Ratio | Acceleration Limit
Po B a,/g % 100%
Offices, Residences, Churches 0.28 kN (65 Ib) 0.02-0.05" 05%
Shopping Malls 0.29 kN (65 Ib) 0.02 1.5%
Footbridges— Indoor 0.41 kN (92 Ib) 0.01 1.5%
Footbridges—Outdoor 0.41 kN (92 Ib) 0.01 5.0%

* 0.02 for foors with few non-structural components (ceilings, ducts, partitions, etc.) as can occur in open
work areas and churches,
0.03 for fioors with non-structural components and fumishings, but with only small demountable: partitions,
of many moduiar office areas,
0.05 for full height partitions between floors.

a;=9.81 m/s’ =981 cm/s?
» Footbridges-Indoor » % X 100% < 1.5%.

a, < 0.015 x 981 = 14.72 cm/s?

a, = 7.86cm/s? < 14.72cm/s* - ok
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7.5. Cimentacion.

e Esfuerzos de servicio sobre el suelo:

ga =25 T/ m? (Seglin estudio de suelos).

o ET3.

11.421
B 993

BN 5566
B 7438

5.710
4.283
2.855
2.455
pNorm., (T/m2)

e Diseno viga cimentacion — Eje M — ET3.




fic (Kglem?) 280.00 Recub (cm)|  7.50

fy (Kg/em?) 4200.00 Estrib (mm)|  10.00

H tot (cm) 80.00 Ductilidad (3/4 - 1/2 - 3/8

bw (cm) 80.00

bf>=bw (cm)

hf (cm)

ARMAD. ARMAD.
TENSION |1 era capa|2 da capa |3 era capa COMPRES. |1 era capa|2 da capa |3 era capa
(mm) Num. Var | Nom. Var | Nim. Var (mm) Ndam. Var [ Nom. Var | Num. Var

8 8
10 10
12 12
14 14
16 16
18 18
20 20
22 6 3 22 6 4
25 25
28 28
32 32

As tot (cm?) 34.21 A's tot (cm?) 38.01

d (cm) 68.83 d' (cm) 11.48

p 0.00621 p' 0.00690

Mu res (tm)

Se comprueba el disefio adecuado.

REFUERZO

h= 80 cm
d= 704 cm
f'.= 280 kg/cm’
b,= 80 cm
A= 1

#ramas =
Av =

fy

Sco\ocado =

Se comprueba el disefio adecuado.

As min (cn)

22 mm

10 mm

4

3.14 cm2

4200 kg/cm2

10 cm

TRANSVERSAL ELEMENTOS SOMETIDOS A FLEXIGN

r= 75 cm
Vc= 4995 T
Vo= 9289 T

$éVn= 10713 T

Vs =
Vn =

69.67 T
14284 T



6.1. Muro de subsuelo.

—> DATOS DE ESTUDIO DE SUELOS — CONSTRUPLOT:
Coeficiente de Balasto (ks) = 5000 /m’,
Angulo de firiccion (§)= 25 °
Cohesion (¢) = 0.15 kgfcm‘j
Peso especifico del suelo (1) = 1.70 T/m’

PRESIONES EN MUROS DE SUBSUELO

Clay
sand M=y >4
- i}
0.25H 0.25H
. _x
H 0.50 H
0.75H
0.25 H
| | 0.2 7H| TH - 40‘
0.65 TH tan? (45°-p1)) St
an“ (45°-¢/3) 0.4 TH
(a) (b) (c) (d)

FIGURE 22.8 Lateral pressure distribution for computation of strut loads in braced excavation systems. (After
Terzaghi, K., and Peck, R. 1967. Soil Mechanics in Engineering Practice. John Wiley & Sons, New York. Copyright ©
1967 John Wiley & Sons, Inc. Reprinted by permission of John Wiley & Sons, Inc.)

Profundidad de la excavacién, H (m) 7.90
Peso volumétrico, y (t/m°) 1.70
Angulo de friccidn, ¢ (grados) 25.00 Ka 0.41

Cohesién, ¢ (t/m?) 1.50

Arena  Pb (t/m?) 3.54
Arcilla  Pc(t/m?) 5.37
Arcilla  Pd (t/m?) 7.43
Suelo Compuesto  Pd (t/m?) 1.63 Aplica

P disefio (t/m?) 1.65 Valor utilizado

1.6p =2.65T/m2



3.013
2753
2.204
1.835
1.377
0.918
0.459
0.0
-0.459
-0.918
-1.377
-1.835
2192
MYY, (Tm/m)
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wse[ o0 ]

27.46

411.88

pmax =050 pbal

as 565 |y
Armadura Minima, Asmin =(cm2) ==>

Resistencia del Hormigédn, f'c 280.00 (Kg/cmz)
Fluencia del Acero, fy| 4,200.00 (Kg/cmz)
bf
A's/d' hf
As/d
bw
Ancho del Ala, bf|  100.00 ([(cm)
Altura del Ala, hf 0.00 (cm)
Ancho del Alma, bw| 100.00 |(cm)
Altura Efectiva, d 19.50 (cm)
Altura Efectiva, d' 5.50 (cm)

Momento Ultimo Actuante, Mu (t.m)

d12@200 > As=5.65cm? / m

— Se comprueba el disefio adecuado.

==>

39.37

0.00

39.37

7.68

2.17

(MPa)
(MPa)

(cm?) ==>

(in)
(in)
(in)
(in)
(in)

| 3981 |(kN.m)
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