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CAPITULO 5.- DISENO SISMORESISTENTE
DE EDIFICIOS

5.1 Espectros de diseno
5.2 Codigos sismo-resistentes

MATERIA: ING. SISMICA PROFESOR: DR. JAIME F. ARGUDO



.$. UNIVERSIDAD CATOLICA DE
SANTIAGO DE GUAYAQUIL

--------- B CALCULAR FUERZAS
. SISMICAS POR

. METODO ESTATICO
' EQUIVALENTE

5m |

I
I
I
I
<
I
I
I
m---------
I
I
I
I
I
I
I
I
|

CON COEFICIENTE
SISMICO Cs:

5m

1. CEC-02
2=0.3 - GYE

2. ASCE 7-10/
MDSEG-01

5mi

MATERIA: ING. SISMICA PROFESOR: DR. JAIME F. ARGUDO



.$. UNIVERSIDAD CATOLICA DE
SANTIAGO DE GUAYAQUIL

TIPO DE SUELO = SUELO BLANDO
CENTRO DE GUAYAQUIL

S; (ASCE 7-10)

S4 (CEC-02)
GP-GW, Ny =30-50 I I I I
Im
CH, g, =1.0 - 2.0 kg/cm? am
CH,q,=0.2-0.5 kg/cm? 15m

S NG s15 =80 T s m

MH, g, = 0.5 - 1.0 kg/cm? 15m

SP-SM, Ng,; = 30 - 50

MATERIA: ING. SISMICA PROFESOR: DR. JAIME F. ARGUDO
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5.3.4 Perfil tipo S4: Condiciones especiales de evaluacion del suelo.
En este grupo se incluyen los siguientes tipos de suelo:

a) Suelos con alto potencial de licuefaccion, colapsibles y sensitivos
b) Turbas, lodos y suelos organicos.
¢) Rellenos colocados sin control ingenieril.

d) Arcillas vy limos de alta plasticidad (IP = 75).

e) Arcillas suaves y medio duras con espesor mayor a 30 m.

Los pertiles de este grupo incluyen los suelos altamente compresibles v donde las condiciones geologicas
y/o topograficas sean especialmente desfavorables. que requieran estudios geotécnicos no rutinarios para
determinar sus caracteristicas mecanicas.

El tipo de suelo existente en el sitio de construccion de la estructura, y por ende, el coeficiente de suelo S.
se estableceran de acuerdo con lo especificado en la Tabla 3. El coeficiente S se establecera analizando el
perfil que mejor se ajuste a las caracteristicas locales. En los sitios donde las propiedades del suelo sean
poco conocidas, se podran utilizar los valores del perfil de suelo tipo S3. Adicionalmente se encuentra
tabulado el coeficiente Cm. relacionado con la definicion del espectro del sismo de disefio establecido
mas adelante en este codigo, y que depende del perfil de suelo a utilizar.

MATERIA: ING. SISMICA PROFESOR: DR. JAIME F. ARGUDO
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NORMA ASCE 7-10

20.2 ?IEEEESF‘DNSE ANALYSIS FOR SITE CLASS 20.3 SITE CLASS DEEINITIONS

A site-response analysis in accordance with Section 21.1 shallbe  Site class types shall be assigned in accordance with the defini-
provided for Site Class F soils, unless the exception to Section tions p]'ﬁh’ided m Table 20.3-1 and this section.
20.3.1 is applicable.

TABLE 20.3-1 SITE CLASSIFICATION

Site Class Vs N or N ET

A, Hard rock = 5,000 fitfs NA NA

B. Rock 2,500 to 5,000 fi/s MNA NA

€. Very dense soll and soft rock [.200 1o 2,500 fi/s =50 = 2000 psf

. Stff soil 600 to 1,200 fi's 15 to 50 1,000 to 2,000 psf
E. Softclay soil <600 ftfs <15 <= 1 000 pst

Any profile with more than 10 ft of soil having the following characteristics:
- Plasticity index P1 = 20,

- Moisture content w = 40%, and

- Undrained shear strength 5, < 500 psf

F. 5Soils requiring site response analysis See Section 20.3.1

in accordance with Section 21.1

For SI: 1 ft/s = 0.3048 mvs 1 IWiE = 0.0479 kN/m?

MATERIA: ING. SISMICA PROFESOR: DR. JAIME F. ARGUDO
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ESPECTRO ELASTICO ASCE7 10 (S,= 1.25g, S,= 0.5g)
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Figura 11.4-1 Graficas de los espectros de respuesta de diserio
segun el tipo de suelo en el Canton Guayaquil.
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Tabla 11.4.5-1 Parametros para la grafica del espectro de

respuesta de diseno seguin el tipo de suelo en el
Canton Guayaquil.

Tipo de Suelo Parametros del Espectro de
(Nomenclaturas Equivalentes) Disefio para el Canton Guayaquil
Proyectos Estandar Codigo Sos So1 Tg Ts
RADIUS EE.UU. Ecuatoriano {g) {g) (seqg) {52g)
MDSEG-01 | ASCE 7-05 CEC-01
Zona I C 51 0.83 0.45 0.11 0.55
Zona 11 D 52 0.90 0.54 0.12 0.60
Zona III E 53 0.90 0.84 0.19 0.93
Zona IV F S4 0.90 1.35 0.30 1.50

MATERIA: ING. SISMICA PROFESOR: DR. JAIME F. ARGUDO
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Espectro CEC 2000 (Z=0.3, 1=1, R=1, ¢, = ¢p.=1)
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MDSEG-01: Manual de Disefio Sismo-resistente de Estructuras para
Guayaquil. Contrato de Servicios No. CS/ECU/99/161 entre
PNUD - NMN.UUJ., v la Universidad Catdlica de Santiago de
Guayaquil para la M.I. Municipalidad de Guayaquil ejecutado
durante 2000-2001.

Espectro de Disefio - Suelo Tipo IV MDSEG-01 y S4 del CEC-02
(Z=0.3,1=1,¢pp=de=1)
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W_,, = 0.5 Ton/m?
W, 5o = 1.0 Ton/m?
W50 = 1.0 Ton/m?
W, iso = 1.0 Ton/m?
W,;;o = 1.0 Ton/m?
W5, = 1.0 Ton/m?
W,iso = 1.0 Ton/m?
W,iso = 1.0 Ton/m?
W, ;5o = 1.0 Ton/m?

K, = 0.65 K,

3m

3m

3m

3m

3m

3m

3m

3m

6m

LA ESTRUCTURA ES
DE HORMIGON ARMADO USO
OFICINAS Y APARTAMENTOS

TIENE PORTICOS
RESISTENTES A MOMENTOS
CON MUROS RESISTENTES
A CORTE DEL PISO 2 AL 9

EL PRIMER PISO ES BLANDO
PORQUE HAY UN MEZZANINE
Y NO HAY MUROS A CORTE

PARA PODER CUMPLIR CON
ASCE 7-10 Y CEC-02 DEBE
SER ESPECIALMENTE
DISENADO CON COLUMNAS
MAS FUERTES QUE LAS VIGAS
DENTRO DE CADA PISO

MATERIA: ING. SISMICA

PROFESOR: DR. JAIME F. ARGUDO
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6.2.4 Periodo de vibracion T: El valor de T sera determinado a partir de uno de los métodos descritos a
continuacion:

6.2.4.1 Método 1: Para estructuras de edificacion, el valor de T puede determinarse de manera
aproximada mediante la expresion:

T=C(ha)™ ®)
donde:
h, = Altura maxima de la edificacion de n pisos. medida desde la base de la estructura
C; = 0.09 para porticos de acero
C;= 0.08 para porticos espaciales de hormigén armado
C; = 0.06 para porticos espaciales de hormigon armado con muros estructurales
y para otras estructuras

6.2.4.2 Método 2: El periodo fundamental T puede ser calculado utilizando las propiedades estructurales
y las caracteristicas de deformacion de los elementos resistentes, en un analisis apropiado y
adecuadamente sustentado. Este requisito puede ser cumplido mediante la utilizacion de la siguiente
expresion:

T=2n[ (2w &%)/ (g2fi6) "7 (9)

1=1 =1

MATERIA: ING. SISMICA PROFESOR: DR. JAIME F. ARGUDO
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ASCE 7-10

TABLE 12.2-1 DESIGN COEFFICIENTS AND FACTORS FOR SEISMIC FORCE-RESISTING SYSTEMS (continued)

Structural System Limitations
and Building Height (ft) Limit®
Seismic Force-Resisting System ASCE 7 Saction whers Rasponss System Deflaction
Detailing Reguiraments Madification Owearstrength Amplification - -
are Spacifiad Coefficient, 9 Factor, (2,9 Factor, Cg? Seismic Design Category
B|lc|o [ee| P
C. MOMENT-RESISTING FRAME
SYSTEMS
. Special steel moment frames [4.1 and 12.2.5.5 3 SlA ML | ML | ML | NL ML
2. Special steel truss moment frames 14.1 7 3 Alh ML | ML | 160 | 100 NP
3. Intermediate steel moment frames 12.2.56, 12257, 4.5 3 4 NL | ML [ 35" | NPY [ NP
12.2.5.8, 12259,
and 14.1
4. Ordinary stezl moment frames 12.2.56, 12257 3.5 3 3 NL | NL [ NP* | NP* [ NP
12258, and 14.1
5. Special reinforced concrete moment 12.2.5.5 and 14.2 8 3 5lA ML | NL | NL | ML ML
frames
6. Intermediate reinforced concrete 142 5 3 415 NL | NL | INF | NP MNP
moment frames
7. Ordinary reinforced concrete moment 14.2 3 3 21h ML | NP | NF | NP MNP
frames

En Categorias Sismicas D, E y F el sistema debe ser Especial C.5.y
se podra usar R = 8. Los sistemas C.3 y C.4 no son permitidos

MATERIA: ING. SISMICA PROFESOR: DR. JAIME F. ARGUDO
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LAS CATEGORIAS DE DISENO SISMICO ASCE 7-10

TABLE 11.6-1 SEISMIC DESIGN CATEGORY BASED ON SHORT
PERIOD RESPONSE ACCELERATION PARAMETER

Occupancy Category
Value of Sp5 lerll 11} v
Sps = 0167 A A A
0.167 = Sps = 0.33 B B C
0,33 = Spg = 050 C C D
0,50 = Spg D D D

11.6 SEISMIC DESIGN CATEGORY

Structures shall be assigned a Seismic Design Category in accor-
dance with Section 11.6.1.1.

Occupancy Category I, IL or Il structures located where the
mapped spectral response acceleration parameter at 1-s period,
S1. is greater than or equal to 0.75 shall be assigned to Seismic
Design Category E. Occupancy Category IV structures located
where the mapped spectral response acceleration parameter at 1-
s period, Sy, is greater than or equal to 0,73 shall be assigned
to Seismic Design Category F. All other structures shall be as-
signed to a Seismic Design Category based on their Occupancy
Category and the design spectral response acceleration parame-
ters, Spy and Spy, determined in accordance with Section 11.4.4,
Each building and structure shall be assigned to the more se-
vere Seismic Design Category in accordance with Table 11.6-1 or
11.6-2, irrespective of the fundamental period of vibration of the
structure, 1.

TABLE 11.6-2 SEISMIC DESIGN CATEGORY BASED ON 1-5
PERIOD RESPONSE ACCELERATION PARAMETER

QCCUPANCY CATEGORY
Value of Spq Torll 1] IV
Spy = 0067 A A A
0.067 = Sp) = 0,133 B B C
0133 = §pp = 0.20 C C D
0.200 = Spy D D D

Where S is less than 0.75, the Seismic Design Category is
permitted to be determined from Table 11.6-1 alone where all of
the following apply:

1. In each of the two orthogonal directions, the approximate
fundamental period of the structure, T,. determined in ac-
cordance with Section 12.8.2.1 is less than 0.87;, where T,
is determined in accordance with Section 11.4.5.

[

In each of two orthogonal directions, the fundamental period
of the structure used to calculate the story drift is less than
T,

3. Eq. 12.8-2 is used to determine the seismic response coef-
ficient C,.

4. The diaphragms are rigid as defined in Section 12.3.1 or
for diaphragms that are flexible, the distance between verti-
cal elements of the seismic force-resisting system does not
exceed 40 ft.

MATERIA: ING. SISMICA

PROFESOR: DR. JAIME F. ARGUDO
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Tabla 7. Valores del coeficiente de reduccion de respuesta estructural R

Sistema estructural R
Sistemas de porticos espaciales sismo-resistentes, de hormigon armado con vigas
descolgadas o de acero laminado en caliente, con muros estructurales de hormigon 12
armado(sistemas duales).
Sistemas de porticos espaciales sismo-resistentes, de hormigon armado con vigas 10

descolgadas o de acero laminado en caliente.
Sistemas de porticos espaciales sismo-resistentes, de hormigon armado con vigas banda y

muros estructurales de hormigoén armado(sistemas duales). 10
Sistemas de porticos espaciales sismo-resistentes, de hormigon armado con vigas 10
descolgadas v diagonales rigidizadoras.™

Sistemas de porticos espaciales sismo-resistentes de hormigon armado con vigas banda y 9
diagonales rigidizadoras. *.

Sistemas de porticos espaciales sismo-resistentes de hormigon armado con vigas banda. 8

e |

Estructuras de acero con elementos armados de placas o con elementos de acero
conformados en frio. Estructuras de aluminio.

Estructuras de madera

Estructura de mamposteria reforzada o confinada

Estructuras con muros portantes de tierra reforzada o confinada

o |

L

L]

(*) = Cuando se utilizan diagonales, se debe verificar que los elementos en tension cedan antes que los
elementos en compresion.

MATERIA: ING. SISMICA PROFESOR: DR. JAIME F. ARGUDO
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PENALIZACION ELEVACION IRREGULAR CEC-02

6.2.3.1 El coeficiente @g se estimara a partir del analisis de las caracteristicas de regularidad e
iregularidad en elevacion de la estructura, descritas en la Tabla 6 y en la Figura 3. Se utilizara la
expresion:

DO = Oey x P x Dxc (7}
donde:

@, = El minimo valor @, de cada piso 1 de la estructura, obtenido de la Tabla 6, para cuando se
encuentran presentes las irregularidades tipo 1 y/o 5 (@g; en cada piso se calcula como el minimo valor
expresado por la tabla para las dos uregularidades).

(Dgp = Se establece de manera analoga, para cuando se encuentran presentes las irregularidades tipo 2 y/o
3 en la estructura,

Dgc = Se establece para cuando se encuentre presente la irregularidad tipo 4 en la estructura.

Cuando una estructura no contempla ninguno de los tipos de urregularidades descritos en la Tabla 6, en
ninguno de sus niveles, @g tomara el valor de 1.

Adicionalmente, se debe tomar en cuenta que, cuando la deriva maxima de cualquier piso es menor de
1.3 veces la deriva del piso inmediato superior, puede considerarse que no existen irregularidades de los
tipos 1. 2. 0 3.

MATERIA: ING. SISMICA PROFESOR: DR. JAIME F. ARGUDO
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PENALIZACION PLANTA IRREGULAR CEC-02

6.2.2.1 El coeficiente @p se estimara a partir del analisis de las caracteristicas de regularidad e
irregularidad de las plantas en la estructura. descritas en la Tabla 5 y en la Figura 2. Se utilizara la
expresion:

Dp = Dpy x Dpp (6)
donde:

@py = El minimo valor ®@p; de cada piso 1 de la estructura, obtenido de la Tabla 5, para cuando se
encuentran presentes las irregularidades tipo 1. 2 y/o 3 (@p; en cada piso se calcula como el minimo valor
expresado por la tabla para las tres nregularidades),

@pg = Se establece de manera analoga. para cuando se encuentran presentes las irregularidades tipo 4 y/o
5 en la estructura.

Cuando una estructura no contempla ninguno de los tipos de irregularidades descritas en la Tabla 5, en
ninguno de sus pisos, @p tomara el valor de 1.

MATERIA: ING. SISMICA PROFESOR: DR. JAIME F. ARGUDO
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RESTRICCIONES ESTRUCTURAS IRREGULARES ASCE 7-10

TABLE 12.3-1 HORIZONTAL STRUCTURAL IRREGULARITIES

Irregularity Type and Description Reference Seismic Design
Saction Category
Application
la. | Torsional Irvegularity is defined to exist where the maximum story drift, computed incloding accidental 12.33.4 D.E. and F
torsion, at one end of the structure transverse to an axis is more than 1.2 times the average of the story drifts at 12.8.4.3 C.D,E.and F
the two ends of the structure. Torsional irregularity requirements in the reference sections apply only to 12.7.3 B.C.D.E.and F
structures in which the diaphragms are rigid or semirigid. 12.12.1 C.D.E.and F
Table 12.6-1 DL E. and F
Section 1622 | B,C.D.E. andF
Ib. | Extreme Torsional Irregularity is defined to exist where the maximum story drift, computed including 12.3.3.1 Eand F
accidental torsion. at one end of the structure transverse to an axis is more than 1.4 times the average of the story 12.3.34 D
drifts at the two ends of the structure. Extreme torsional irregularity requirements in the reference sections apply 12.7.3 B.C.and D
only to structures in which the diaphragms are rigid or semirigid. 12.8.4.3 Cand D
12.12.1 Cand D
Table 12.6-1 [B]
Section 16.2.2 B.C, and D
2 Reentrant Corner Irregularity is defined to exist where both plan projections of the structure beyvond a 12334 D.E.and F
reentrant corner are greater than 15% of the plan dimension of the structure in the given direction. Table 12.6-1 D.E. and F
3. | Diaphragm Discontinuity Irregularity is defined to exist where there are diaphragms with abrupt 12334 D.E.and F
discontinuities or variations in stiffness, including those having eutout or open areas greater than 50% of the Table 12.6-1 D.E, and F
gross enclosed diaphragm area, or changes in effective diaphragm stiffness of more than 50% from one story to
the next.
4. | Out-of-Plane Offsets Irvegularity is defined to exist where there are discontinuities in a lateral force-resistance 12334 D.E.and F
path, such as out-of-plane offsets of the vertical elements. 12333 B.C.D.E. and F
12.7.3 B.C.D.E.and F
Table 12.6-1 D E,and F
16.2.2 B.C.,D.E.and F
5. | Nonparallel Systems-Irregularity is defined to exist where the vertical lateral force-resisting elements are not 12.5.3 C.D.E.and F
parallel to or symmetric about the major orthogonal axes of the selsmic force—resisting system. 12.7.3 B.C.D.E. and F
Table 12.6-1 D.E.and F
Section 1622 | B,C.,D.E. andF

MATERIA: ING. SISMICA PROFESOR: DR. JAIME F. ARGUDO
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TABLE 12.3-2 VERTICAL STRUCTURAL IRREGULARITIES

Irregularity Type and Description Retfersnce Seismic Design
Saction Category
Application

la. | Stiffness-Soft Story Irvegularity is defined to exist where there 1s a story in which the lateral stiffness is less than | Table 12.6-1 DLE. and F
T0% of that in the story above or less than 80% of the average stiffness of the three stories above.

Ib. | Stiffness-Extreme Soft Story Irregularity is defined to exist where there s a story in which the lateral stiffness 12.3.3.1 Eand F
is less than 60% of that in the story above or less than 70% of the average stiffness of the three stories above. Table 12.6-1 DL E. and F

2. | Weight {Mass) Irregularity is defined to exist where the effective mass of any story is more than 150% of the | Table 12.6-1 DL E. and F
effective mass of an adjacent story. A roof that is lighter than the floor below need not be considered.

3. | Vertical Geometric Irvegularity is defined to exist where the horizontal dimension of the seismic force—resisting | Table 12.6-1 DLE. and F
system in any story is more than 130% of that in an adjacent story.

4. | In-Plane Discontinuity in Vertical Lateral Force-Resisting Element Irregularity is defined to exist where an 12.3.3.3 L DVE and F
in-plane offset of the lateral force-resisting elements is greater than the length of those elements or there exists a 12.3.34 D E.and F
reduction in stiffness of the resisting element in the story below., Table 12.6-1 DL E. and F

5a. | Discontinuity in Lateral Strength—Weak Story Irregularity is defined to exist where the story lateral strength is 12.3.3.1 Eand F
less than 80% of that in the story above. The story lateral strength 1s the total lateral strength of all seismic-resisting | Table 12.6-1 DLE, and F
elements sharing the story shear for the direction under consideration.

Sb. | Discontinuity in Lateral Strength—Extreme Weak Story Irregularity 1s defined to exist where the story lateral 12.3.3.1 D E.and F
strength is less than 65% of that in the story above. The story strength 1s the total strength of all seismic-resisting 12.3.3.2 BandC
elements sharing the story shear for the direction under consideration. Table 12.6-1 DLE, and F

12.3.3.1 Prohibited Horizontal and Vertical Irregularities for
Setsmic Design Categories 1) through F. Structures assigned to
Sersmic Design Category E or F having horizontal irregularity
Type 1b of Table 12.3-1 or vertical irregularities Type 1b, 5a, or
3b of Table 12.3-2 shall not be permitted. Structures assigned to

prescribed in Section 12,5,

Seismic Design Categorv D having vertical irregularity Type Sh
of Table 12.3-2 shall not be permitted.

MATERIA: ING. SISMICA

12.3.3.2 Extreme Weak Stories. Structures with a vertical ir-
regularity Type 3b as defined in Table 12.3-2, shall not be over
two stories or 30 ft (9 m) in height.

EXCEPTION: The limit does not apply where the “weak” story is ca-
pable of resisting a total seismic force equal to £2p times the design force

PROFESOR: DR. JAIME F. ARGUDO
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ESPECIFICACIONES PARA PISOS BLANDOS Y DEBILES
EN CEC-02

Tipo 1 - Piso flexible - ¢_ = 0.9
1

Rigidez Kc < 0.70 Ragidez Ky

0

(Kp+ Kp+ Kp)
3

Rigidez Ke < 0.80

=M O DoOm ™

Tipo 5 - Piso debul - ¢:E_= 0.8

1

Resistencia Piso B < 0.70 Resistencia Piso C

i

5
il 1
Falr / i
] ]
] 5
i ﬁ
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6.2 PROCEDIMIENTO DE CALCULO DE FUERZAS ESTATICAS-  NORMA CEC-02

6.2.1 Cortante Basal de Disefo: El cortante basal total de disefio V. que sera aplicado a una estructura en
una direccion dada, se determinara mediante las expresiones:

ZIC
V = eeeeeeeneeas W (4) COEFICIENTE SISMICO CEC-02
R @p Oz
I
Co=7-C- ()
o - (5) 5 e
- R-Op-0p

donde:

C = No debe exceder del valor de Cm establecido en la tabla 3. no debe ser menor a 0.5 y puede
utilizarse para cualquier estructura,

S = Suvalor y el de su exponente se obtienen de la tabla 3.
R =Factor de reduccion de respuesta estructural,

@p . @ = Coeficientes de configuracion estructural en planta y en elevacion, respectivamente.

MATERIA: ING. SISMICA PROFESOR: DR. JAIME F. ARGUDO
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NORMA ASCE 7-10

Chapter 12

I
ﬂ'R

C,=s

SEISMIC DESIGN REQUIREMENTS FOR BUILDING STRUCTURES

V=C,W (12.8-1)

where

(', = the seismic response coefficient determined n accordance
with Section 12.8.1.1
W = the effective seismic weight per Section 12.7.2.

12.8.1.1 Calculation of Seismic Response Coefficient. The
seismic response coefficient, C;, shall be determined in accor-

dance with Eq. 12.8-2.

Q=Sm (12.8-2)

(7)

Sns = the design spectral response acceleration parameter in the
short period range as determined from Section 11.4.4
R = the response modification factor in Table 12.2-1
I = the occupancy importance factor determined in accordance
with Section 11.5.1

where

The value of C, computed in accordance with Eq. 12.8-2 need
not exceed the following:

_ Sm
=— =+
T(=
(7)

SmTy

*(7)

. shall not be less than

forT = Tp (12.8-3)

C, =

for T = T} (12.8-4)

C, = 0.01 (12.8-5)

In addition, for structures located where 5| i1s equal to or greater
than 0.6g. C, shall not be less than

058,

Q_(?j

(12.8-6)

MATERIA: ING. SISMICA
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NORMA CEC-02

6.3 DISTRIBUCION VERTICAL DE FUERZAS LATERALES.

6.3.1 En ausencia de un procedimiento mas riguroso, basado en los principios de la dinamica, las fuerzas
laterales totales de calculo deben ser distribuidas en la altura de la estructura. utilizando las siguientes
expresiones:

V=F+3F (10)
i=1
F, =0.07TV (11)

donde:

F; = La fuerza concentrada que se aplicara en la parte mas alta de la estructura, constituyéndose una
fuerza adicional a la fuerza en el ultimo piso.

n = Numero de pisos de la estructura

T = El periodo utilizado para el calculo del cortante basal total V.

MATERIA: ING. SISMICA PROFESOR: DR. JAIME F. ARGUDO
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NORMA CEC-02

Sin embargo, Ft no necesita exceder el valor de 0,25 V, y puede considerarse nulo cuando T es menor o
igual a 0.7 s. La parte restante del cortante basal debe ser distribuido sobre la altura de la estructura,
incluyendo el nivel n. de acuerdo con la expresion:

(V-F,) w, h,

F . = La fuerza en el nivel x de la estructura que debe aplicarse sobre toda el area del edificio en ese nivel,
de acuerdo a su distribucion de masa en cada nivel .
w; = Es el peso asignado a cada nivel de la estructura. siendo una fraccion de la carga reactiva W.

Las acciones v deformaciones en cada elemento estructural deben calcularse como resultado del efecto de
las fuerzas F , v F,. aplicadas en los niveles apropiados de la estructura sobre su base.

MATERIA: ING. SISMICA PROFESOR: DR. JAIME F. ARGUDO
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DETERMINACION DEL PERIODO ASCE7-10

12.8.2 Period Determination. The fundamental period of the
structure, 7, m the direction under consideration shall be estab-
lished using the structural properties and deformational character-
istics of the resisting elements in a properly substantiated anal ysis.
The fundamental period, T, shall not exceed the product of the
coefhicient for upper limit on calculated period (C,) from Table
12.8-1 and the approximate fundamental period, T, determined
from Eq. 12.8-7. As an alternative to performing an analysis to
determine the fundamental period. T, it 1s permitted to use the

approximate building period, T, calculated in accordance with
Section 12.8.2.1, directly.

12.8.2.1 Approximate Fundamental Period. The approximate
fundamental period (T;). in s, shall be determined from the fol-
lowing equation:

T, = C i (12.8-T)

where f1,, is the height in ft above the base to the highest level of
the structure and the coefficients C; and x are determined from

Table 12.8-2.

TABLE 12.8-2 VALUES OF APPROXIMATE PERIOD
PARAMETERS C; AND x

Structure Ty pe G x

Moment-resisting frame systems in which the
frames resist 100% of the required seismic force
and are not enclosed or adjoined by components
that are more rigid and will prevent the frames
from deflecting where subjected to seismic forces:

Steel moment-resisting frames 0.028 0.8
(0.0724)9

Concrete moment-resisting frames 0.016 0.9
(0.0466)7

Eccentrically braced steel frames 0.03 0.75
(0.0731)%

All other structural systems 0.02 0.75
(0.0488)7

Thietric equivalents are shown in parentheses.

Alternatively, 1t 1s permitted to determine the approximate
fundamental period (T3), in s, from the following equatnon for
structures not exceeding 12 stories i height in which the seis-
mic force—resisting svstem consists entirely of concrete or steel
moment resisting frames and the story height is at least 10 ft
{3 m):

Io=01N (12.8-8)

where N = number of stories.

MATERIA: ING. SISMICA PROFESOR: DR. JAIME F. ARGUDO
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DISTRIBUCION DE FUERZAS ASCE7-10

12.8.3 Vertical Distribution of Seismic Forces. The lateral
seismic force ( Fy) (kip or kN) induced at any level shall be deter-
mined from the following equations:

F, =Cy,V (12.8-11)
and
Rt
Cpp = -2 (12.8-12)
Z wy s V' = total design lateral force or shear at the base of the
i
i=l

structure (kip or kN)
w; and w, = the portion of the total effective seismic weight
where of the structure (W) located or assigned to Level
', = vertical distribution factor. iorx
h; and h, = the height (ft or m) from the base to Level i or x
k = an exponent related to the structure period as fol-

12.8.4 Horizontal Distribution of Forces. The seismic design lows:
story shear in any story ( V) (kip or kN) shall be determined from for structures having a period of 0.5 s or less. k = 1
the following equation: forstructures having a period of 2.5 s ormore, k = 2

for structures having a period between 0.5 and
n . .
2.5 s, k shall be 2 or shall be determined by lin-
Ve = Z F; (12.3-13) ear interpolation between 1 and 2
=X

MATERIA: ING. SISMICA PROFESOR: DR. JAIME F. ARGUDO
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Calculo de Fuerzas Sismicas Conforme Norma Ecuatoriana CEC-02 y Americana ASCE7-10

Parametros Generales:

Factor Importancia | = 1 (Oficinas Apartamentos = Categoria |l en ASCE 7-10)
Tipo de Suelo = SF (Norma ASCE 7-10) S4 (Norma CEC-02)
Tipo de Estructura = Sistema de Porticos Especialmente Disenados para Sismos
Peso Estructura = 1912.5 Ton
Altura Estructura (hn) = 30 m
Periodo CEC-02 = T=C,(hy )" Ct=0.08
Periodo ASCE7-10 = T, = C, ¥ Ct = 0.0466 x=0.9
k= 1.25
Parametros de Norma CEC-02: Parametros de Norma ASCE7-10/MDSEG-01.:
= 1.03 seg Ta= 0.99 seg
CZ (Sa) = 0.75 g Sa(CZ) = 09¢g
= 10 R= 8
= 0.81
Cs= 0.093 Cs= 0.1125
= 177.1 Ton V= 215.2 Ton
Ft= 12.7 Ton Ft= 15.0 Ton
V-Ft= 164.4 Ton V-Ft= 200.2 Ton

MATERIA: ING. SISMICA PROFESOR: DR. JAIME F. ARGUDO
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DISTRIBUCION DE FUERZAS NORMA CEC-02

(V-F,) w, h,

PISO PESO (wx) Altura Piso (hx) wx*hx WxDx /Zwihi p - ¢ =Fi(Ton) Ft+Fi(Ton) Vi(Ton)
9 112.5 30 3375 0.102 16.8 29.5 29.5
8 225 27 6075 0.184 30.2 30.2 59.7
7 225 24 5400 0.163 26.8 26.8 86.5
6 225 21 4725 0.143 23.5 23.5 110.0
5 225 18 4050 0.122 20.1 20.1 130.1
4 225 15 3375 0.102 16.8 16.8 146.9
3 225 12 2700 0.082 13.4 13.4 160.3
2 225 9 2025 0.061 10.1 10.1 170.4
1 225 6 1350 0.041 6.7 6.7 177.1

1912.5 Zwihi = 33075 V=F+IF = 1771

=1 =1

MATERIA: ING. SISMICA PROFESOR: DR. JAIME F. ARGUDO
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DISTRIBUCION FUERZAS CEC-02/MDSEG-01

(V-F,) w, h,

PISO PESO (wx) Altura Piso (hx) wx*hx Wxlx /Zwil F - = =Fi(Ton) Ft+Fi(Ton) Vi(Ton)
9 112.5 30 3375 0.102 20.4 35.4 35.4
8 225 27 6075 0.184 36.8 36.8 72.2
7 225 24 5400 0.163 32.7 32.7 104.9
6 225 21 4725 0.143 28.6 28.6 133.5
5 225 18 4050 0.122 24.5 24.5 158.0
4 225 15 3375 0.102 20.4 20.4 178.4
3 225 12 2700 0.082 16.3 16.3 194.7
2 225 9 2025 0.061 12.3 12.3 207.0
1 225 6 1350 0.041 8.2 8.2 215.2

1912.5 Zwih = 33075 V=F+ZF = 2152

=1 1=1

MATERIA: ING. SISMICA PROFESOR: DR. JAIME F. ARGUDO
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DISTRIBUCION FUERZAS NORMA ASCE7-10

- k
PISO PESO (wx) AlturaPiso (hx) 1y F;'f. Cox = iu :Fhk F, = C,,V =Fi(Ton) Vi(Ton)
i=l
9 112.5 30 7899 0.114 24.5 24.5
3 225 27 13848 0.199 42.9 6/.4
7 225 24 11952 0.172 37.0 104.4
6 225 21 10115 0.146 31.3 135.7
5 225 18 8342 0.120 25.8 161.6
4 225 15 6642 0.096 20.6 182.2
3 225 12 5025 0.072 15.6 197.7
2 225 9 3507 0.051 10.9 208.6
1 225 6 2113 0.030 6.5 215.2
n n
19125 Y wiht = 69443 Ve=D) Fi = 2152
i= i=x

MATERIA: ING. SISMICA PROFESOR: DR. JAIME F. ARGUDO



