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1. DESCRIPCION DEL PROYECTO

El proyecto contempla el disefio estructural de un Mezanine de dos niveles para la: ESTACION
DE BOMBEROS GUAYABAL CB1 MEDELLIN, ANTIOQUIA. El proyecto consta de 2 niveles, el
uso que tendra es de OFICINAS, LA CUBIERTA Y DIVICIONES DEL SEGUNDO PISO ES LIVIANA.

Figura 1. Planta arquitectdnica.

La cimentacidn de la estructura consta de zapatas aisladas, la profundidad de desplante es -1.2
m, se empled una capacidad portante de 15 Tonf/m2.

La normatividad base empleada para el analisis y disefio de la estructura es la Norma
Colombiana de Disefio y Construccién Sismo Resistente de 2010 (NSR-10) de la Asociacidn
Colombiana de Ingenieria Sismica.
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2. METODO DE ANALISIS UTILIZADO

Por la configuracion y el tipo de estructura en consideracidon el método que se debe utilizar
para este proyecto es el definido por el titulo A.3.4.2.2 como Método del andlisis dindmico
eldastico.

Para el analisis y disefio estructural se utilizé el software EngSolutions RCBuilding v9.1.2

Para el proceso de andlisis y posterior disefio de los elementos que conforman la estructura
principal de la edificacién se consideracidn los siguientes casos:

1. Verificacién de la rigidez de la estructura, mediante la evaluacion de las derivas maximas
de cada piso.
2. Evaluacién de resistencia, para esta condicion el modelo fue considerado en su

totalidad, evaluando la estructura para diferentes combinaciones de carga establecidas en la
NSR —10. Considerando las acciones sismicas de disefio, calculadas a partir del espectro elastico
de disefio.

3. DESCRIPCION DEL SOFTWARE

Para el analisis y disefio del proyecto se utilizaron los siguientes programas:

EngSolutions RCB 9.1.2 y Microsoft Excel. Con el primero se obtuvo todo el analisis estructural
de la edificacion, determinacién de fuerzas internas en los elementos, determinacion de
irregularidades y derivas, al igual que el diseifio en concreto reforzado de vigas, columnas, y
cimentacion.

Con el segundo se realizd el anadlisis y disefio de los demas elementos estructurales de la
edificacidn. Finalmente, se utilizé el programa AUTOCAD para la presentacién de planos.

Al programa EngSolutions RCB, se le suministraron los siguientes datos previamente
determinados:

> La topologia de la estructura en general (Borde de losa, Ejes de carga)

> Geometria de los elementos estructurales pertenecientes al sistema de resistencia
sismica (Vigas y Columnas).

> Caracteristicas de los materiales a utilizar en los diferentes elementos estructurales

(Resistencia a la compresién del concreto, Modulo de elasticidad del concreto, Esfuerzo de
fluencia del acero estructural).

> Cargas verticales que soportan los diferentes elementos, asi como las combinaciones
de carga estipuladas en la NSR-10.

> Las cargas horizontales (Fuerzas Sismicas) de la edificacidn, obtenidas para este caso
especifico mediante un andlisis equivalente espectral, que considera irregularidades en planta
y en altura, asi como irregularidades torsionales, torsidén accidental, andlisis de redundancia y
el cdlculo exacto del periodo fundamental de la estructura mediante la solucién directa del
problema de valores propios.
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4. DESCRIPCION DEL SISTEMA ESTRUCTURAL

El sistema estructural estd concebido como aporticado con una capacidad moderada de
disipacion de energia (DMO), para estos sistemas el valor de Ro=5.

El valor del coeficiente de capacidad de disipacion de energia para ser empleado en el disefio
corresponde al coeficiente de disipacidn de energia basico, Ro, multiplicado por los coeficientes
de reduccién capacidad de disipacién de energia por irregularidades en altura, en planta, y por
ausencia de redundancia en el sistema estructural de resistencia sismica. El coeficiente R esta
dado por la siguiente expresion:

R=@a@p?rRo

El software RCB realiza el chequeo de las irregularidades en planta, en altura y por ausencia
de redundancia.

Elastic Modal Base Shear Vm = Sam Wm'

Sam Spectral modal acceleration
Wm' Effective modal weight

Reduction in R for Irregularity and Lack of Redundancy:

PLAN IRREGULARITIES ELEVATION IRREGULARITIES

Type Description Zp Type Description Qa
laP Torsional 0.9 laA Flexible 0.9
1bP Torsional Extrme 0.8 lbA Flexible Extrme 0.8
2P Reentrant corners 0.9 2A Mass 0.9
3P Diaph. discontin. 0.9 3A Geometrical 0.9
4P Plane shifting 0.8 4A Plane shifting 0.8
SP Unparallel grid 0.9 SaA Weak Story 0.9

o

SbA Weak Story Extr O.
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IRREGLARIDADES EN PLANTA
La edificacion no presenta irreqularidad en planta en ninguno de los sentidos de la

edificacion.
Tipo 1aP — Irregularidad torsional Tipo 1bP — Irregularidad torsional extrema
¢p =0.9 ¢p =038
1.4[%]21\1 >1.2(%} Ay >1.4[Al;252)

Op=1 ®p=1

Tipo 2P — Retrocesos en las esquinas — ¢, = 0.9
A>0.15B y C>0.15D

Tipo 3P — Irregularidad del diafragma — ¢, = 0.9
1) CxD>05AxB 2) (CxD+CxE)>05A%B
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Tipo 4P — Desplazamiento de los planos de Accién — .i,p =0.8

Direccion bajo
es Hfi},

e
Desplazamiento
del plano de accion

Op=1

Tipo 5P — Sistemas no paralelos — ¢, = 0.9

Sistemas no paralelos
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IRREGLARIDADES EN ALTURA

No se presenta irreqularidad en altura en ninguno de los sentidos de la edificacion.

Tipo 1aA — Piso flexible
b, =09 F
0.00 Rigidez Kj < Rigidez K. < 0.70 Rigidez K E
0
D
0.70 (Kp+Ke+Ky) /3 < Rigidez K¢ < 0.80 (Kp+Ke+Ky) /3

Tipo 1bA — Piso flexible extremo C

b, =08
Rigidez K. < 0.60 Rigidez Kp, B
0 A

Rigidez K < 0.70 (Kp+Kg+Ky) /3

®a (1aA)= 1 ®p (1bA)= 1

Tipo 2A — Distribucién masa — ¢, = 0.9 E

D | ] ]

NRERRE TRTRRATAN HARTRANIN

myp > 1.50 mg C
0

mp > 1.50 mce

Pa=1
L
F
Tipo 3A — Geométrica — ¢, = 0.9
E
D
a>130b
c
A
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F
Tipo 4A — Desplazamiento dentro E
del plano de accién — ¢, = 0.8 7
D
b>a C —<
A

Tipo 5aA — Piso débil
¢a = 0.9 F

0.65 Resist. Piso C < Resist. Piso B < (.80 Resist. Piso C

Tipo 5bA — Piso débil extremo
¢a =08 B

Resistencia Piso B < 0.65 Resistencia Piso C

®a (5aA) = 1 ®a (5bA) = 1

IRREGULARIDAD POR AUSENCIA DE REDUNDANCIA

No se presenta irreqularidad por ausencia de redundancia en ninguno de los sentidos
de la edificacion.

REDUNDANCY ANALYSIS
STORY-STRENGTH REDUCTION DUE TO REMOVAL OF CRITICAL ELEMENT

EARTHQUAEKE - X EARTHQUAREKE - Y
Story Vi  Vi/Vb  Crit.Elememt ve/vi Vi Vi/¥b  Crit.Elemeat ¥ e/vi
2 .8 0.31 - - 1.7 0.27 - -
1 5.8 1.00 BEM:B(1-2) 0.27 6.1 1.00 BEM:1 (C-D) 0.23
MAXTMA 0.27 0.23

MNOTE: Shear values are divided by R

Removal of any critial element on any story supporting more than 35% Vb (Base Shear) would not reduce
the story strength by more than 33%. Thus SEISMIC FORCE-RESISTING SYSTEM SEEMS REDUNDANT!!

It should be investigated if remowal of critiecal element would in Extreme Torsional Irregularity (1bP)

Proposed Reducticon Factor for Lack of Redundancyl Pgrx = 1 dry = LI

Teniendo en cuenta los anteriores coeficientes para irregularidad en planta, altura y por
ausencia de redundancia, en la tabla de la figura 2 se presenta de manera resumida la tabla
con los factores de irregularidad para el calculo del valor de R.
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Direccion
Coeficiente Descripcion - -
Coeficiente bdsico de capacidad de
Ro e , 5.0 5.0
disipacion de energia.
Coeficiente de reduccion debido a 1 1
@a irregularidades en altura.
Coeficiente de reduccion debido a 1 1
p irregularidades en planta.
Coeficiente de reduccion por la
@r . . 1 1
ausencia de redundancia.
Coeficiente de capacidad de
R s , 5.0 5.0
disipacion de energia.

Figura 2. Coeficientes de disipacion de energia y regularidad.

5. PREDIMENSIONAMIENTO

VIGAS

El predimensionamiento inicial de vigas se realiza de acuerdo con las tablas C.9.5 de la NSR-10,
las cuales presentan los espesores minimos a utilizar, para que no sea necesario el calculo de

las deflexiones de vigas.

TABLA C.9.5(a) — Alturas o espesores minimos de
vigas no preesforzadas o losas reforzadas en una
direccion a menos que se calculen las deflexiones
Espesor minimo, h |

Simplemente Con un Ambos
a 2 ados Extremo Extremos En voladizo
poy continuo continuos

Elementos que NO soporten o estén ligados a divisiones u
ofro tipo de elementos susceptibles de danarse debido a
Elementos deflexiones grandes.

Losas Y] ¢ ¢ /
macizas en — —_ - -
una direccion 20 24 28 10
Vigas o losas Y / ¢ ,
nervadas en — _— — e
una direccion 16 18.5 21 8

Figura 3. Espesor minimo de viga, h
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Figura 4. Predimensionamiento de vigas.

El criterio que se adopta para el predimensionamiento segun la tabla CR.9.5 (a) es L/16

Donde L= 4.63---—---- 4.63m/16=0.29m=29cm

Se disefan las vigas principales con seccion de 25 x 35 cm, vigas secundarias con seccién de
20x 35 cm

COLUMNAS

El criterio utilizado para el dimensionado de las columnas estd dado en C.21.3.5.1 donde se
especifica que lo siguiente:

C.21.3.51 — La dimension menor de la seccion
transversal, medida en una linea recta que pasa a través
del centroide geométrico, no debe ser menor de 250 mm.
Las columnas en forma de T, C o | pueden tener una
dimensién minima de 0.20 m pero su area no puede ser
menor de 0.0625 m2.

Figura 5. Criterio para pre dimensionamiento de columna.

Donde se adopta un ancho de columna de 25 cm segun C.21.3.5.1, se realiza un
predimensionamiento y diseno final de las columnas con secciones de 25 x 30 cm.

6. DESCRIPCION DE LOS MATERIALES A USAR Y SUS RESISTENCIAS.

La resistencia del concreto para los elementos estructurales es de 21 MPa con mdédulo elastico
E=218.540 Kg/cm2, dicho valor esta basado en la férmula matematica 4700VFc. Por otra parte,
la resistencia a la fluencia del acero longitudinal y transversal sera de 420 MPA.

A continuacidén, se presentan las propiedades de los materiales utilizados en el proyecto de
acuerdo a la informacion registrada en los planos estructurales.
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T NGEWERA
f'c
Elemento estructural Observaciones
(kgf/cm?)
Zapatas 210 [Ninguna
Vigas de cimentacion 210 |Ninguna
Vigas aéreas y losa 210
Ninguna
Columnas 210

Figura 6. Resistencia del concreto en elementos estructurales.

7. ANALISIS DE CARGAS VERTICALES

A continuacion, se detalla las cargas gravitaciones sobreimpuestas en losa de entrepiso y
cubierta liviana.

CARGA MUERTA LOSA | (kgf/m2)

METALDECK
Muros divisorios 120
Cielo raso 10
Puertas 2
Ventanas 3
Ventanales 5
Acabados de piso 130
Instalaciones eléctricas,
Hidrosanitarias, voz y 10
datos
Metal Deck 180
TOTAL 460

Figura 7. Carga Muerta losa Metaldeck.

CARGA MUERTA CUBIERTA| (kgf/m2)
LIVIANA
Teja 5
Instalaciones y otros 15
Correas 10
TOTAL 30

Figura 8. Carga Muerta Cubierta Liviana.
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RESUMEN EVALUACION DE CARGAS

CARGA GRAVITACIONALES LOSA
METALDECK DE ENTREPISO

MUERTA (Kgf/m2) 460

VIVA OCUPACION (Kgf/m2) 200
Figura 9. Cargas en losa Metaldeck de entrepiso.

CARGAS EN CUBIERTA LIVIANA

CARGA MUERTA (Kgf/m2) 30
CARGA VIVA (Kgf/m2) 50

Figura 10. Cargas en cubierta liviana.

Nota: En el andlisis y disefio de los elementos estructurales el peso propio lo asume
automdticamente el software RCB.

8. COMBINACIONES DE CARGA

Los elementos estructurales y no estructurales fueron disefiados para la combinacién mas
critica de carga, que corresponden a combinaciones de peso propio, carga sobreimpuesta,
carga viva y sismo. A continuacién, se presentan las combinaciones de carga que se tuvieron
en el disefio estructural. Estas combinaciones son tomadas del titulo B de la norma colombiana
NSR-10.
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LOAD COMBINATIONS

He Load combination
1 1.4D0 + 1_4DL
2 1.2D0 + 1.23DL + 1.€LL
2 1.2D0 + 1.32DL + _5LL + EQX + _3EQY
4 1.2D0 + 1.3DL + .5LL - EQX - .3EQY
5 1.2D0 + 1.2DL + _5LL + EQX - .2EQY
€ 1.2D0 + 1.2DL + _SLL - EQX + _2EQY
9 1.2D0 + 1.2DL + _5LL + _2EQX + EQY
B 1.2D0 + 1.3DL + _5LL - .3EQX - EQY
- 1.2D0 + 1.2DL + _5LL - .2EQX + EQY
10 1.2D0 + 1.2DL + _S5LL + _2EQX - EQY
11 .6D0 + .SDL + EQX + .2EQY
12 .6D0 + _SDL - EQX - .2EQY
13 .SD0 + .SDL + EQK - .3EQY
14 .8D0 + .SDL - EQX + .2EQY
15 .5D0 + .SDL + _23EQX + EQY
1€ .8D0 + .SDL - _3EQX - EQY
17 .8D0 + .SDL - _2EQX + EQY
18 .8D0 + .SDL + _2EQX - EQY

Figura 11. Combinaciones de carga para estado limite.
Dénde:
DL = Carga muerta debida a particiones y acabados.

DO: Carga debida al peso propio de los elementos estructurales, esta carga lo asume
automaticamente el Sotfware RCB cuando se realiza el analisis.

LL = Carga viva debida al uso y ocupacion de la edificacién.

EQ = Fuerzas sismicas reducidas de disefio.
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9. MODELO Y PLANTAS ESTRUCTURALES

[ | I

Figura 12. Modelo 3D de la estructura

Figura 13. Modelo tridimensional Superestructura.
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Slab Properties and Load Data

Metaldeck
Escalera _
LIVIANA 2: One-way slab
Metaldeck Efthickness, tv  0.0001 cm

Unit weight 2400 Kg/m?3
Supenmposed DL 460 Kg/m2
Live load, LL 200 Kg/m2

Eemovel Add | lmponl Save |ﬂ 0K

Slab Properties and Load Data

Mame Escalera
LIVIANA Slab system 2: One-way slak
Metaldeck Efthickness, tv - 15cm

Unit weight 2400 Ka/m3
Superimposed DL 350 Kg/m2
Live load, LL 300 Ka/m2

Bemovel Add | lmporll Save |H 0K

Figura 14. Planta estructural NIVEL 2
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-®
~© Eeoal Name LIVIANA
|_|_ Slab system 2 One-way slat
Metaldeck Efthickness, tv  0.000001 cm
Unit weight 2400 Kg/m3
Supermposed DL 30 Kg/m2
Live load, LL 50 Ka/mz2
~®
Eemuvel Add | Import | Save ‘ F | 1]
~®

® 0o ® ®

Figura 15. Planta estructural NIVEL 3

Nota: Se anexa disefio de todos los elementos estructurales con esta nomenclatura de ejes, la
cual coincide con los planos estructurales.

10. PARAMETROS SISMICOS, FUERZA CORTANTE Y ESPECTRO DE DISENO.

10.1 ZONA DE AMENAZA SISMICA

El proyecto se encuentra ubicado en la ciudad de Medellin - Antioquia, para la cual segun la
figura A.2.3-1 corresponde una zona de amenaza sismica INTERMEDIA.

Aceleracion pico efectiva, Aa =0.15

Velocidad pico efectiva, Av =0.20

17
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10.2 EFECTOS LOCALES

El tipo de perfil de suelo empleado en el cdlculo estructural es tipo D.

10.3 COEFICIENTE DE IMPORTANCIA

El proyecto se clasifica dentro de las Estructuras de Ocupacion Normal, y de acuerdo a la
tabla A.2.5-1 de la NSR-10 el coeficiente de importa | es igual a 1.0

10.4 DETERMINACION DE Fa Y Fv

Con base en el perfil de suelo y los valores de Aa y Av se determind Fa y Fv.

SEISMIC PARAMETERS - NSR-10

Effective peak acceleration, Z2a . . . . . . = 0.15
Effective peak wvelocity coeff, Av . . . . . = 0.20
Importance coefficient, I . . . . . . . . . = 1.00
Site profile type, & . . . . . . . . . . . =D
Amplification coefficient, Fa . . . . . . . = 1.50
Amplification coefficient, Fv . = 2.00
Limit period, To (sec) 0.17
Limit period, Tc (sec) . ... = (0.83
Long-period transition perlod Tl (sec) = 4.80
Amplified peak acceleration Ra Fa 0.23
Amplified peak veloc. coefficent BAv Fv = 0.40
Effective Building Weight . . . . . . . . . = 55.6 ton
Seismic base level . . . . . . . . . . . .= 1
¥ - DIRECTION Y - DIRECTION
Seismic Force-resisting system . . . . . . . = C: Moment C: Moment
Fundamental period, T . . . . e . . . . = 0.280 0.211
Energy Dissipation Coeff1C1ent Ro . . . . = 5.00 5.00
Reduced Energy Dissipation Coefficient, R = 5.00 5.00
Design base shear, V. . . . . . . . . . . . = 129.2 30.7

FIGURA 16. Parédmetros sismicos.

10.5 ESPECTRO DE DISENO

El espectro de diseiio se calculé con base en los coeficientes estructurales y los datos de la
estructura.
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Tabla A.4.21
Valor de los parametros C; y o para el calculo del periodo aproximado T,
Sistema estructural de resistencia sismica C; o
Porticos resistentes a momentos de concreto reforzado que resisten
la totalidad de las fuerzas sismicas y que no estan limitados o
adheridos a componentes mas rigidos, estructurales o no 0.047 0.9
estructurales, que limiten los desplazamientos horizontales al verse
sometidos a las fuerzas sismicas.
“Porticos resistentes a momentos de acero estructural que resisten 1a
totalidad de las fuerzas sismicas y que no estan limitados o
adheridos a componentes mas rigidos, estructurales o no 0.072 08
estructurales, que limiten los desplazamientos horizontales al verse
sometidos a las fuerzas sismicas.
Pérticos arriostrados de acero estructural con diagonales excéntricas 0.073 075
restringidas a pandeo. ? :
Todos los otros sistemas estructurales basados en muros de rigidez 0.049 075
similar o mayor a la de muros de concreto 0 mamposteria ) i
Alternativamente, para estructuras que tengan muros estructurales
de concreto reforzado 0 mamposteria estructural, pueden emplearse 0.0062
los siguientes parametros C¢ y o, donde Cy. se calcula utilizando /(-“_ 1.00
la ecuacion A4.2-4.

FIGURA 17. Pardmetros para el calcular el periodo aproximado.

COEFICIENTES DATOS DE LA

Perfil tipo D Masa (tf) 56.00
I 1.00]  'hn (m) 5.35
Aa 0.15 N 2
Av 0.20 Cu 1.27
Fa 1.50 Ct 0.047
Fv 2.00 Cw 0.1410
To (s) 0.18 o 0.90
Te (s) 0.85| Ta (s) 0.213
TL (s) 4.80 CuxTa (s) 0.27

Sa [Ta] 0.56g

FIGURA 18. Coeficientes espectrales y datos de la estructura.
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ESPECTRO DE DISENO

1.2

1.0 4

0.8

Ta

0.6

Sa (%g)

0.4

0.2

0.0 T T T T T
0.0 1.0 2.0 3.0 4.0 5.0

T(s)

FIGURA 19. Espectro de disefio

10.6 MODOS DE VIBRACION

Para el analisis dindmico eldstico del médulo se incluyeron un total de 6 modos de vibracion
para la estructura que permiten garantizar un porcentaje de participacion de masa del 100%
en la direccion X y Y, respectivamente, en cumplimiento con la norma NSR-10.

Nota: en el anexo 3 se presentan modos de vibracion.

10.7 FUERZA CORTANTE DE DISENO

Para el analisis es necesario ajustar los valores de cortante basal de acuerdo con los requisitos
presentados en el literal A.5.4.5.

i _ Direccidn
Método de analisis
X Y
Fuerza horizontal equivalente (Estatico) | Vs (Ton) 26 26
Dinamico espectral Ve (Ton) 30 31
Fuerza cortante de disefio (Ton) 30 31

FIGURA 20. Fuerza cortante de disefio.

Se compara la fuerza horizontal equivalente con la dindamica espectral y se realiza el analisis y
disefio de la estructura con la mayor de estas dos fuerzas. El andlisis sismico detallado se
presenta en los anexos de memoria.
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11. EVALUACION DE DERIVAS

De acuerdo a la NSR-10 la deriva maxima en cualquier punto del piso i, se puede obtener como
la diferencia entre los desplazamientos horizontales totales maximos de un punto en el piso i
y los desplazamientos horizontales totales maximos de un punto localizado en el mismo eje
vertical en el piso inmediatamente inferior (i-1), por medio de la siguiente ecuacion:

2 2
i 27 R
Amax = ,zl(atot,j —atot,j)

J=x

Figura 21. Ecuacion para el cdlculo de deriva mdxima.

Luego la deriva maxima para cualquier piso determinada de acuerdo a este procedimiento no
puede exceder los limites establecidos en la siguiente tabla, en la cual la deriva maxima se
expresa como un porcentaje de la altura de piso hp;

Tabla A.6.4-1

Derivas maximas como porcentaje de hpi

Estructuras de: Deriva maxima
concreto reforzado, metalicas,
de madera, y de mamposteria
que cumplen los requisitos de

A6422
de mamposteria que cumplen
los requisitos de A.6.4.2.3

1.0% (Ai,m <0.010 hpi)

0.5% (A{,m <0.005 hpi)

FIGURA 22. Derivas mdximas.

Nota: se anexan derivas (ANEXO 9) donde se cumple con el limite establecido en la norma
NSR-10.

21
Email: exponencialingenieria@hotmail.com

Tel: 302 286 8402



mailto:exponencialingenieria@hotmail.com

EXPONENCIAL

INGEMIERIA

CALCULO ESTRUCTURAL DE EDIFICACION
MEDELLIN -ANTIOQUIA

DISENADOR ESTRUCTURAL: LUIS DAVID BECERRA
WPP: 302 286 8402

12. DISENO DE CIMENTACION

12.1 DISENO DE ZAPATAS

En el diseio de la cimentacién se emplearon zapatas aisladas las cuales fueron disefiadas bajo
combinaciones ultimas y analizadas bajo combinaciones de cargas de servicio, se plantearon 2
tipos de zapatas, la capacidad portante del suelo es de 15 Tonf/m2. La determinacion de las
dimensiones y el disefio del refuerzo se hizo con base en la condicién mas desfavorable.

S — S— @
"""""" ton  6Ten”

Do e e
@ @ @ ®
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FIGURA 23. Cargas de servicios y Presion de contacto en zapatas.

Nota 1: en el anexo 10 se presenta los resultados del andlisis y disefio de zapatas.

13. DISENO DE VIGAS Y COLUMNAS

COLUMNAS: Para el disefio se calculan las areas de acero longitudinal requeridas en cada
extremo del elemento, con base en la carga axial y los momentos de flexion biaxial actuantes,
en cada combinacién de carga de diseiio. El programa informa la mayor drea de acero
calculada, conjuntamente con la combinacion de carga que la requiere (combinacién critica de
carga). El programa también informa el refuerzo por cortante requerido, considerando todas
las combinaciones de carga de disefo.

VIGAS: Para el disefio se calcula y se presenta las areas de acero requeridas por flexién,
cortante y torsién, con base en los momentos y fuerzas de corte de todas las combinaciones

Email: exponencialingenieria@hotmail.com 23
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de carga de disefo. Los requerimientos de refuerzo se calculan en 11 secciones igualmente
espaciadas, a lo largo de la luz libre de la viga.

Nota: en el anexo 11 se presenta de manera detallada los resultados de disefio para vigas y
columnas.

14. COLUMNA FUERTE VIGA DEBIL

Por equilibrio, en cada nudo de un pdrtico la suma de momentos de las columnas es igual a
la suma de momentos en las vigas. Para garantizar que la suma de las resistencias a flexién
de las columnas sea 1.2 veces mayor que la suma de las resistencias a flexion de las vigas, el
software ENGSOLUTIONS RCB eng sol amplifica los momentos ultimos de las columnas por un
factor de 1.2 y disefia las columnas para esos momentos amplificados.

///

Flesural ratio
Mne/Mnb //

T
N . {f “‘;;;

Figura 24. Modelo Columna fuerte-Viga débil.

Nota: en el anexo 12 se presenta de manera detallada los resultados de disefio para el requisito
de columna fuerte y viga débil.
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15. DISENO LOSA METALDECK

Se tiene una separacion mdxima libre entre vigas de 2.44 m, y una carga sobreimpuesta de 640
Kgf/m2 (280 Kgf/m2 + 180 Kgf/m2 + 180 Kgf/m2); del manual de ACESCO se obtiene el disefio de
la losa donde se tiene un espesor 12 cm que garantiza la resistencia contra el fuego, resistencia y
control de vibraciones. En sectores donde la luz sea mayor a 2 metros se requiere apuntalamiento
temporal.

640 kf/m2 < 967 kfg/m2-------- “Cumple”

Especificaciones Técnicas Metaldeck

Metaldeck 2"
Calibre [Espesor) 22 [0.75 mm) 20 [0.50 mm) 15 [1.20 mm]
Peso [kg/m] 731 874 1133 14.3
Paso [ka/m?] 7 930 1208 1521

Consumeo Tedrico de Concreto

Ezpesor total de la losa h [mm) 100 110 120 130 140 180

Consumo de concrato tedrice [m?*/m?) 0n72 opa2 0og2 0102 0112 0122

METALDECK 2"
Nivel de concrato 305 mm
Separadores
(-] o ’f o +] =] | 7] | - "Fvur.lu‘}lu
[ 100 mim
2" I . L% %, @ 150 mim
ANCHO UTIL 940 mm
Ancha OtL: 940mm. Disponible longitudes especiales de acuerdo con el despiece dal proyecto.
Espesor Estandar: m
Longitud Estandar: 3.10m, 3.40r &0, 610 O, &0m, 90r 120
Espesor Estandar: 0.9 0mar
Longitud Estandar: 3.10m, 3.¢ Orn, 4.60m, 5.10m. 5.60m, 4.10r 12 0r
Longitud minima de fabricacion:
Longitud méxima de fabricacién: 12 0m
Email: exponencialingenieria@hotmail.com 25
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Tablas de diseno de
Metal Deck grado 40

Resistencia a temperatura
ambiente, con cargas
sobreimpuestas de servicio,
sin incluir el peso propio de
la losa

Revisar ademas la
resistencia al fuego con la
Guia con fuego. si no tiene
proteccion pasiva

2 9082 0092 9102
Figura 25. Tabla de Calculo Losa Steel Deck

16. DISENO DE ESCALERAS

Para el andlisis se tomarad la proyeccién horizontal del tramo mds desfavorable de la escalera,
y se realizara el modelo como si se tratase de una viga simplemente apoyada.
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FIGURA 26. Geometria de escalera.

DISENO TRAMO DE ESCALERA.

Longitud de disefio = 3.0 m

Carga viva = 300 kg/m2
Carga muerta acabados = 160 kg/m2
Carga muerta peldafios = 190 kg/m2

Nota: el peso propio de la losa de escalera (15 cm) lo asume automdticamente el Software al
momento de realizar el andlisis y disefio.

A continuacidén, se mostrara el analisis de una viga o franja de losa de 100 cm de ancho y 15
cm de altura.

@ @
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flly NSR-10 load combinations - O x

Load Factors

SELFw |[DEAD  [LIVE
14 14 0.
1.2 1.2 1.6

|
2

Selected load combination Ne. : 2
1.2D0 +1.2DL + 1.6LL

ﬂemavel bdd | savest| ok | Cancel

FIGURA 27. Analisis de escalera como viga.

EngSolutions RCB \Version 9.1.6 - License No: B13087-A219

Company: INGENIL STRUCTURAL Engineer: NILSON VASQUEZ ZAPATA
Project: Untitled 10:00:41 a. m. 17/06/2025
BEAM:A(1-2) FLOOR:1 CCL NSR-10
ENVELOPES
fu (=
Sec: Escalera JEI |EL
b = 0 S| [ —nr
g . T ] T 17
1.5 i —
L =3.00m H —
Iu=3.00m Vu F l'“ — Hr "T A‘
2 =o0.00m T T iL
c =0.00m -|i| IEF
a Lu c
Mat: RConcretel =
{@Vc = 7.5 tonm)
X, m: Q.00 0.30 0.€0 0.s0 1.20 1.50 1.80 2.10 2.40 2.70 2.00
0.5 & 1.44 1.5 1.44 0.54
4 4 4. 4 4.35 4.35 4.35
4 4.3% 4.3 4 4.35 4.35 4.3% 4.3%
l.82 1.€0 1.20 0.80 0.40 0.0 0.40 1.€0 1
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Stirrup: #3+2r #3+2r #3 3 #3 #3 $3 #3+2x #3+2r
Spacing, om: 3.00 .00 €.00 €.00 €.00 €.00 €.00 €.00 €.00 3.00 3.00

11 #3+2r @ 3 38 #3 @ € 1l g3+2r @ 3

FIGURA 28. Andlisis y disefio de escalera.

El acero principal requerido es 4.35 cm2 por metro, es decir, 1#4 ¢/ 0.15 m. El acero
perpendicular al refuerzo principal debe cumplir la cuantia de retraccion y temperatura de
0.0018, por lo tanto, con 1#3 cada huella se satisface esta cuantia.
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EngSqutions RCB Version 9.1.6 - License No: B13087-A219 Page No. 1

Company: INGENIL STRUCTURAL S.A.S Engineer: DAVID BECERRA
Project: Mezanine Bodega 2:37:14 p. m. 16/06/2025
File: C:\Users\proye\OneDrive\Desktop\INGENIL_TRABAJO\ESTRITORIO Z BOOK\2025\057 Mezanine Bodega Becerra_Yilinsor

GENERAL INPUT DATA

Structure type: Three-Dimensional Frame Structure

Number of Floor Grids =1
Building total length = 6.75 m
Building total width . =11.07 m
STORY INFORMATION

Number of Stories =2
Total Frame Height . = 5.35m
Floor Story Height Grid No

1 2.70 1

2 2.65 1

3 - 1

* Story Height in (m)

STRUCTURAL GRID INFORMATION

GRID No 1
Grid Point X Y
A-1z 0.00 0.00
Al-1z 0.00 0.95
A2-1z 0.00 3.17
B-1z 0.00 4.18
C-1lz 0.00 8.15
D-1z 0.00 11.07
A-1 1.87 0.00
Al-1 1.87 0.95
A2-1 1.87 3.17
B-1 1.87 4.18
c-1 1.87 8.15
D-1 1.87 11.07
A-1A 4.31 0.00
Al-1A 4.31 0.95
A2-1A 4.31 3.17
B-1A 4.31 4.18
C-1A 4.31 8.15
D-1A 4.31 11.07
A-2 6.75 0.00
Al-2 6.75 0.95
A2-2 6.75 3.17
B-2 6.75 4.18
c-2 6.75 8.15
D-2 6.75 11.07
* Coordinates X & Y are in (m)
NODE DATA
Axis Floor X Y Z Axis Floor X Y Z
A-1 1 1.87 0.00 0.00 B-1 1 1.87 4.18 0.00
c-1 1 1.87 8.15 0.00 D-1 1 1.87 11.07 0.00
A-2 1 6.75 0.00 0.00 B-2 1 6.75 4.18 0.00
c-2 1 6.75 8.15 0.00 D-2 1 6.75 11.07 0.00
A-1lz 2 0.00 0.00 2.70 Al-1z 2 0.00 0.95 2.70
A-1 2 1.87 0.00 2.70 Al-1 2 1.87 0.95 2.70
A2-1 2 1.87 3.17 2.70 B-1 2 1.87 4.18 2.70
c-1 2 1.87 8.15 2.70 D-1 2 1.87 11.07 2.70
A-1A 2 4.31 0.00 2.70 Al-1A 2 4.31 0.95 2.70
A2-1A 2 4.31 3.17 2.70 B-1A 2 4.31 4.18 2.70
C-1A 2 4.31 8.15 2.70 D-1A 2 4.31 11.07 2.70
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Axis Floor X Y Z Axis Floor X Y Z

A-2 2 6.75 0.00 2.70 Al-2 2 6.75 0.95 2.70

A2-2 2 6.75 3.17 2.70 B-2 2 6.75 4.18 2.70

Cc-2 2 6.75 8.15 2.70 D-2 2 6.75 11.07 2.70

a-1 3 1.87 0.00 5.35 Al-1 3 1.87 0.95 5.35

A2-1 3 1.87 3.17 5.35 B-1 3 1.87 4.18 5.35

c-1 3 1.87 8.15 5.35 D-1 3 1.87 11.07 5.35

A-1A 3 4.31 0.00 5.35 D-1A 3 4.31 11.07 5.35

A-2 3 6.75 0.00 5.35 Al-2 3 6.75 0.95 5.35

A2-2 3 6.75 3.17 5.35 B-2 3 6.75 4.18 5.35

c-2 3 6.75 8.15 5.35 D-2 3 6.75 11.07 5.35

MATERIALS

Number of materials = 1

REINFORCED CONCRETE

Mat Name f'c fy fysl fys2 E G %
Kg/cm2 Kg/cm2 Kg/cm2 Kg/cm2 Kg/cm2 Kg/cm2 Kg/m3
1 RConcretel 210 4200 4200 4200 218540 87430 2400.0
f'c: Compressive strength of concrete
fy: Yield strength of longitudinal reinforcement

fysl: Yiel strength of shear reinforcement, bar sizes <= 3/8"
fys2: Yiel strength of shear reinforcement, bar sizes > 3/8"

MEMBER DATA

Total number of members..... = 58
Number of columns........... = 16
Number of beams ............ = 42
Number of braces ........... = 0

COLUMN SECTIONS

Number of prismatic sections = 1
Sec Name Shape b h tw tf Pl P2 A I2 I3 J
(cm) (cm) (cm) (cm) (cm) (cm) (cm2) (cm4) (cm4) (cm4)
1 C25x30 Rectang 25.00 30.00 - - - - 750.0 56250 39062 74219
COLUMNS
Column Story L Lu a c Theta Sec Mat System
(m) (m) (m) (m) (o) - - _
D-2 2 2.65 2.35 0.08 0.23 0.0 1 1 G&L
D-2 1 2.70 2.43 0.00 0.28 0.0 1 1 G&L
c-2 2 2.65 2.35 0.08 0.23 0.0 1 1 G&L
c-2 1 2.70 2.43 0.00 0.28 0.0 1 1 G&L
B-2 2 2.65 2.35 0.08 0.23 0.0 1 1 G&L
B-2 1 2.70 2.43 0.00 0.28 0.0 1 1 G&L
A-2 2 2.65 2.35 0.08 0.23 0.0 1 1 G&L
A-2 1 2.70 2.43 0.00 0.28 0.0 1 1 G&L
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Column Story L Lu a c Theta Sec Mat System

D-1 1 2.70 2.43  0.00 0.28 0.0 1 1 GsL

c-1 2 2.65 2.35 0.08 0.23 0.0 1 1 GsL

c-1 1 2.70 2.43  0.00 0.28 0.0 1 1 GsL

B-1 2 2.65 2.35 0.08 0.23 0.0 1 1 GsL

B-1 1 2.70 2.43  0.00 0.28 0.0 1 1 GsL

a-1 2 2.65 2.35 0.08 0.23 0.0 1 1 GsL

a-1 1 2.70 2.43  0.00 0.28 0.0 1 1 GsL

BEAM SECTIONS

Number of prismatic sections = 3
Sec Name Shape b h tw tf Pl P2 A I2 I3 J
(cm) (cm) (cm) (cm) (cm) (cm) (cm2) (cm4) (cm4) (cm4)

1 V25X35 Rectang 25.00 35.00 - - - - 875.0 89323 45573 100260
2 V20X35 Rectang 20.00 35.00 - - - - 700.0 71458 23333 59733
3 V25X30 Rectang 25.00 30.00 - - - - 750.0 56250 39062 74219

BEAMS

Beam Floor L Lu a [¢] Sec Mat System

(m) (m) (m) (m) - - -

A(lz-1) 2 1.87 1.75 0.00 0.13 1 1 G&L

A(1-1A) 2 2.44 2.32 0.13 0.00 1 1 G&L

A(1A-2) 2 2.44 2.32 0.00 0.13 1 1 G&L

Al(lz-1) 2 1.87 1.75 0.00 0.13 2 1 G&L

Al (1-1R) 2 2.44 2.32 0.13 0.00 2 1 G&L

Al (1A-2) 2 2.44 2.32 0.00 0.13 2 1 G&L

B(1-1A) 2 2.44 2.32 0.13 0.00 1 1 G&L

B(1A-2) 2 2.44 2.32 0.00 0.13 1 1 G&L
C(1l-1A) 2 2.44 2.32 0.13 0.00 1 1 G&L
C(1A-2) 2 2.44 2.32 0.00 0.13 1 1 G&L
D(1-1A) 2 2.44 2.32 0.13 0.00 1 1 G&L
D(1A-2) 2 2.44 2.32 0.00 0.13 1 1 G&L

A(1-1R) 3 2.44 2.32 0.13 0.00 3 1 G&L

A(1A-2) 3 2.44 2.32 0.00 0.13 3 1 G&L
D(1-1A) 3 2.44 2.32 0.13 0.00 3 1 G&L
D(1A-2) 3 2.44 2.32 0.00 0.13 3 1 G&L

1z (A-Al) 2 0.95 0.83 0.13 0.00 2 1 G&L
1(A-Al) 2 0.95 0.80 0.15 0.00 1 1 G&L
1(A1-A2) 2 2.22 2.22 0.00 0.00 1 1 G&L
1(A2-B) 2 1.01 0.86 0.00 0.15 1 1 G&L
1(B-C) 2 3.97 3.67 0.15 0.15 1 1 G&L
1(C-D) 2 2.92 2.62 0.15 0.15 1 1 G&L

1A (A-A1) 2 0.95 0.83 0.13 0.00 2 1 G&L

1A (A1-A2) 2 2.22 2.22 0.00 0.00 2 1 G&L

1A (A2-B) 2 1.01 0.88 0.00 0.13 2 1 G&L

1A (B-C) 2 3.97 3.72 0.13 0.13 2 1 G&L

1A (C-D) 2 2.92 2.67 0.13 0.13 2 1 G&L

2 (A-Al) 2 0.95 0.80 0.15 0.00 1 1 G&L

2 (A1-A2) 2 2.22 2.22 0.00 0.00 1 1 G&L

2 (A2-B) 2 1.01 0.86 0.00 0.15 1 1 G&L

2 (B-C) 2 3.97 3.67 0.15 0.15 1 1 G&L

2 (C-D) 2 2.92 2.62 0.15 0.15 1 1 G&L
1(A-Al) 3 0.95 0.80 0.15 0.00 3 1 G&L
1(A1-A2) 3 2.22 2.22 0.00 0.00 3 1 G&L
1(A2-B) 3 1.01 0.86 0.00 0.15 3 1 G&L
1(B-C) 3 3.97 3.67 0.15 0.15 3 1 G&L
1(C-D) 3 2.92 2.62 0.15 0.15 3 1 G&L

2 (A-Al) 3 0.95 0.80 0.15 0.00 3 1 G&L

2 (A1-A2) 3 2.22 2.22 0.00 0.00 3 1 G&L

2 (A2-B) 3 1.01 0.86 0.00 0.15 3 1 G&L

2 (B-C) 3 3.97 3.67 0.15 0.15 3 1 G&L

2 (C-D) 3 2.92 2.62 0.15 0.15 3 1 G&L
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Company: INGENIL STRUCTURAL S.A.S
Project: Mezanine Bodega

SLAB PROPERTIES AND FLOOR LOAD DATA

Number of slab sections = 3

Floor Type:

1: One-way joist slab 2: One-way flat slab
3: Two-way joist slab 4: Two-way flat slab

5: One-way deck on secondary beams

Engineer: DAVID BECERRA
2:37:14 p. m. 16/06/2025

No Name Type tv Y Sup.DL LL1 LL2 h hf bw S
(cm) (Kg/m3)  (Kg/m2) (Kg/m2) (Kg/m2) (cm) (cm) (cm) (cm)
1 Metaldeck 2 0.00 2400.0 460.00 200.00 0.00 - - - -
2 Escalera 2 15.00 2400.0 350.00 300.00 0.00 - - - -
3 LIVIANA 2 0.00 2400.0 30.00 50.00 0.00 - - - -
GROUND SUPPORT DATA
Total number of ground supports = 8
K = Spring constant (ton/cm)
Characteristics for All Degrees of Freedom
Value = K Dash = free C = constrained
Support Floor Type Ux Uy Uz TetX TetY TetZ
A-1 1 Fixed C C C C C C
B-1 1 Fixed C C C C C C
c-1 1 Fixed C C C C C C
D-1 1 Fixed C C C C C C
A-2 1 Fixed C C C C C C
B-2 1 Fixed C C C C C C
Cc-2 1 Fixed C C C C C C
D-2 1 Fixed C C C C C C
SUMMARY QUANTITY OF MATERIALS
COLUMNS
Item Section Material Length Weight/Len Total Weight
- - - m ton/m ton
1 C25x30 RConcretel 38.20 0.180 6.88
TOTAL = - 6.88
BEAMS
Item Section Material Length Weight/Len Total Weight
- - - m ton/m ton
1 V25X35 RConcretel 42.07 0.210 8.83
2 V20X35 RConcretel 18.15 0.168 3.05
3 V25X30 RConcretel 30.75 0.180 5.54
TOTAL = 17.42
SLABS
Item Section Material Area Weight/Area Total Weight
- - - m? ton/m? ton
1 Metaldeck w =2.4 54.02 0.000 0.00
2 Escalera w =2.4 5.93 0.360 2.13
3 LIVIANA w =2.4 54.02 0.000 0.00
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Company: INGENIL STRUCTURAL S.A.S Engineer: DAVID BECERRA
Project: Mezanine Bodega 2:37:14 p. m. 16/06/2025

TOTAL = 2.13



ANEXO 2
DATOS DE SALIDA (POSTPROCESO)
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Company: INGENIL STRUCTURAL Engineer: DAVID BECERRA
Project: Mezanine Bodega 7:06:22 p. m. 17/06/2025
File: C:\Users\INGENIL STRUCTURAL\Desktop\OTROS INGENIL\2025\057 Mezanine Bodega Becerra_Yilinson_Metaldeck\PRIN

P-DELTA ANALYSIS-NODAL DISPLACEMENTS

Location Load Displacements (cm) Rotations (rad)
Axis Floor LdCase Ux Uy Uz 0x oy 0z
A-1 1 DO 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
DL 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
LL 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
EOX 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
EQY 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
B-1 1 DO 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
DL 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
LL 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
EOX 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
EQY 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
c-1 1 DO 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
DL 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
LL 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
EOX 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
EQY 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
D-1 1 DO 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
DL 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
LL 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
EOX 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
EQY 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
A-2 1 DO 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
DL 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
LL 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
EOX 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
EQY 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
B-2 1 DO 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
DL 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
LL 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
EOX 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
EQY 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
c-2 1 DO 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
DL 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
LL 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
EOX 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
EQY 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
D-2 1 DO 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
DL 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
LL 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
EOX 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
EQY 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
A-1lz 2 DO -0.0077 0.0064 -0.0273 -0.0001 -0.0002 0.0000
DL -0.0241 0.0247 -0.0923 -0.0031 -0.0006 0.0000
LL -0.0102 0.0104 -0.0389 -0.0013 -0.0002 0.0000
EOX -1.0309 0.1265 -0.4640 0.0032 -0.0023 -0.0003
EQY 0.0687 -0.6030 0.0212 0.0011 0.0001 0.0001
Al-1z 2 DO -0.0069 0.0064 -0.0332 -0.0001 -0.0001 0.0000
DL -0.0214 0.0247 -0.3855 -0.0031 -0.0018 0.0000
LL -0.0090 0.0104 -0.1613 -0.0013 -0.0007 0.0000
EOX -1.0031 0.1265 -0.1620 0.0032 -0.0009 -0.0003
EQY 0.0576 -0.6030 0.1269 0.0011 0.0003 0.0001
A-1 2 DO -0.0077 0.0049 -0.0059 -0.0001 0.0000 0.0000
DL -0.0241 0.0194 -0.0098 -0.0007 -0.0002 0.0000
LL -0.0102 0.0081 -0.0044 -0.0003 -0.0001 0.0000
EOX -1.0309 0.0718 -0.0063 -0.0002 -0.0026 -0.0003
EQY 0.0687 -0.5810 -0.0035 0.0015 0.0001 0.0001
Al-1 2 DO -0.0069 0.0049 -0.0234 -0.0002 0.0001 0.0000
DL -0.0214 0.0194 -0.0911 -0.0007 -0.0009 0.0000
LL -0.0090 0.0081 -0.0387 -0.0003 -0.0004 0.0000
EOX -1.0031 0.0718 -0.0205 0.0000 -0.0005 -0.0003
EQY 0.0576 -0.5810 0.0758 0.0001 0.0003 0.0001

A2-1 2 DO -0.0052 0.0049 -0.0148 0.0001 0.0002 0.0000
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Company: INGENIL STRUCTURAL

Project: Mezanine Bodega

Axis Floor LdCase Ux Uy Uz ox (3% 0z
DL -0.0151 0.0194 -0.0494 0.0006 0.0002 0.0000
LL -0.0064 0.0081 -0.0214 0.0002 0.0001 0.0000
EQX -0.9382 0.0718 -0.0022 0.0001 -0.0018 -0.0003
EQY 0.0315 0.5810 -0.0378 -0.0002 0.0001 0.0001
B-1 2 DO -0.0044 0.0049 -0.0053 0.0000 0.0002 0.0000
DL -0.0122 0.0194 -0.0086 0.0001 0.0007 0.0000
LL -0.0051 0.0081 -0.0043 0.0001 0.0003 0.0000
EQX -0.9086 0.0718 -0.0038 -0.0001 -0.0022 -0.0003
EQY 0.0196 0.5810 0.0007 0.0010 0.0000 0.0001
c-1 2 DO -0.0013 0.0049 -0.0045 0.0000 0.0002 0.0000
DL -0.0009 0.0194 -0.0061 0.0000 0.0007 0.0000
LL -0.0004 0.0081 -0.0031 0.0000 0.0003 0.0000
EQX -0.7925 0.0718 -0.0029 -0.0001 -0.0020 -0.0003
EQY -0.0270 0.5810 -0.0038 0.0008 -0.0001 0.0001
D-1 2 DO 0.0010 0.0049 -0.0037 0.0000 0.0001 0.0000
DL 0.0074 0.0194 -0.0025 0.0000 0.0002 0.0000
LL 0.0031 0.0081 -0.0012 0.0000 0.0001 0.0000
EQX -0.7071 0.0718 -0.0058 -0.0002 -0.0020 -0.0003
EQY -0.0613 0.5810 0.0067 0.0013 -0.0001 0.0001
A-1A 2 DO -0.0077 0.0030 -0.0338 -0.0003 0.0000 0.0000
DL -0.0241 0.0124 -0.0206 -0.0008 0.0001 0.0000
LL -0.0102 0.0052 -0.0096 -0.0004 0.0000 0.0000
EQX -1.0309 0.0004 0.0000 0.0001 0.0014 -0.0003
EQY 0.0687 0.5524 0.0063 0.0002 -0.0001 0.0001
Al-1A 2 DO -0.0069 0.0030 -0.0583 -0.0002 0.0000 0.0000
DL -0.0214 0.0124 -0.1005 -0.0008 0.0002 0.0000
LL -0.0090 0.0052 -0.0446 -0.0004 0.0001 0.0000
EQX -1.0031 0.0004 0.0108 0.0001 0.0001 -0.0003
EQY 0.0576 0.5524 0.0248 0.0001 0.0000 0.0001
A2-1A 2 DO -0.0052 0.0030 -0.0754 0.0000 0.0000 0.0000
DL -0.0151 0.0124 -0.2151 -0.0001 0.0001 0.0000
LL -0.0064 0.0052 -0.0944 0.0000 0.0000 0.0000
EQX -0.9382 0.0004 0.0094 -0.0001 0.0009 -0.0003
EQY 0.0315 0.5524 0.0174 -0.0001 0.0000 0.0001
B-1A 2 DO -0.0044 0.0030 -0.0716 0.0000 0.0000 0.0000
DL -0.0122 0.0124 -0.2280 -0.0003 0.0000 0.0000
LL -0.0051 0.0052 -0.0998 -0.0001 0.0000 0.0000
EQX -0.9086 0.0004 0.0041 0.0000 0.0012 -0.0003
EQY 0.0196 0.5524 0.0069 -0.0001 0.0000 0.0001
C-1A 2 DO -0.0013 0.0030 -0.0631 0.0001 0.0000 0.0000
DL -0.0009 0.0124 -0.2151 0.0004 0.0000 0.0000
LL -0.0004 0.0052 -0.0940 0.0002 0.0000 0.0000
EQX -0.7925 0.0004 -0.0007 0.0000 0.0011 -0.0003
EQY -0.0270 0.5524 -0.0051 0.0000 0.0000 0.0001
D-1A 2 DO 0.0010 0.0030 -0.0366 0.0001 0.0000 0.0000
DL 0.0074 0.0124 -0.0658 0.0009 0.0000 0.0000
LL 0.0031 0.0052 -0.0288 0.0004 0.0000 0.0000
EQX -0.7071 0.0004 0.0000 0.0000 0.0011 -0.0003
EQY -0.0613 0.5524 0.0082 0.0001 0.0001 0.0001
A-2 2 DO -0.0077 0.0011 -0.0043 -0.0001 -0.0001 0.0000
DL -0.0241 0.0055 -0.0026 -0.0002 -0.0002 0.0000
LL -0.0102 0.0023 -0.0014 -0.0001 -0.0001 0.0000
EQX -1.0309 0.0709 0.0062 0.0002 -0.0027 -0.0003
EQY 0.0687 0.5237 -0.0038 0.0014 0.0002 0.0001
Al-2 2 DO -0.0069 0.0011 -0.0143 -0.0001 -0.0003 0.0000
DL -0.0214 0.0055 -0.0255 -0.0002 -0.0006 0.0000
LL -0.0090 0.0023 -0.0109 -0.0001 -0.0002 0.0000
EQX -1.0031 0.0709 0.0166 0.0000 -0.0002 -0.0003
EQY 0.0576 0.5237 0.0681 0.0001 -0.0003 0.0001
A2-2 2 DO -0.0052 0.0011 -0.0113 0.0001 -0.0003 0.0000
DL -0.0151 0.0055 -0.0208 0.0002 -0.0007 0.0000
LL -0.0064 0.0023 -0.0093 0.0001 -0.0003 0.0000
EQX -0.9382 0.0709 0.0007 0.0000 -0.0016 -0.0003
EQY 0.0315 0.5237 -0.0347 -0.0002 0.0000 0.0001
B-2 2 DO -0.0044 0.0011 -0.0051 0.0000 -0.0003 0.0000

Engineer: DAVID BECERRA
7:06:23 p. m. 17/06/2025



EngSqutions RCB Version 9.1.6 - License No: B13087-A219

Company: INGENIL STRUCTURAL

Project: Mezanine Bodega

Axis Floor LdCase Ux Uy Uz ox (3% 0z
DL -0.0122 0.0055 -0.0072 0.0000 -0.0008 0.0000
LL -0.0051 0.0023 -0.0037 0.0000 -0.0003 0.0000
EQX -0.9086 -0.0709 0.0038 0.0001 -0.0022 -0.0003
EQY 0.0196 -0.5237 0.0005 0.0009 0.0001 0.0001
c-2 2 DO -0.0013 0.0011 -0.0045 0.0000 -0.0002 0.0000
DL -0.0009 0.0055 -0.0064 0.0000 -0.0007 0.0000
LL -0.0004 0.0023 -0.0032 0.0000 -0.0003 0.0000
EQX -0.7925 -0.0709 0.0029 0.0001 -0.0020 -0.0003
EQY -0.0270 -0.5237 -0.0033 0.0007 -0.0001 0.0001
D-2 2 DO 0.0010 0.0011 -0.0036 0.0000 -0.0001 0.0000
DL 0.0074 0.0055 -0.0023 0.0000 -0.0002 0.0000
LL 0.0031 0.0023 -0.0012 0.0000 -0.0001 0.0000
EQX -0.7071 -0.0709 0.0058 0.0001 -0.0020 -0.0003
EQY -0.0613 -0.5237 0.0066 0.0012 -0.0001 0.0001
A-1 3 DO -0.0164 0.0101 -0.0077 0.0000 0.0001 0.0000
DL -0.0507 0.0357 -0.0101 0.0002 0.0000 -0.0001
LL -0.0214 0.0154 -0.0048 0.0000 0.0000 0.0000
EQX -1.8900 0.1020 -0.0080 0.0000 -0.0019 -0.0004
EQY 0.0957 -0.8941 -0.0043 0.0006 0.0001 0.0002
Al-1 3 DO -0.0149 0.0101 -0.0139 -0.0001 0.0001 0.0000
DL -0.0454 0.0357 0.0006 0.0001 -0.0001 -0.0001
LL -0.0191 0.0154 -0.0049 0.0000 0.0000 0.0000
EQX -1.8505 0.1020 -0.0088 0.0000 -0.0022 -0.0004
EQY 0.0801 -0.8941 0.0261 0.0000 0.0000 0.0002
A2-1 3 DO -0.0115 0.0101 -0.0116 0.0001 -0.0001 0.0000
DL -0.0330 0.0357 -0.0016 0.0000 -0.0004 -0.0001
LL -0.0139 0.0154 -0.0051 0.0000 -0.0002 0.0000
EQX -1.7584 0.1020 -0.0020 0.0000 -0.0031 -0.0004
EQY 0.0436 -0.8941 -0.0205 -0.0001 0.0000 0.0002
B-1 3 DO -0.0099 0.0101 -0.0070 0.0000 -0.0001 0.0000
DL -0.0273 0.0357 -0.0089 -0.0001 -0.0005 -0.0001
LL -0.0115 0.0154 -0.0050 0.0000 -0.0002 0.0000
EQX -1.7165 0.1020 -0.0038 0.0000 -0.0035 -0.0004
EQY 0.0271 -0.8941 0.0006 0.0005 0.0000 0.0002
c-1 3 DO -0.0037 0.0101 -0.0060 0.0000 -0.0001 0.0000
DL -0.0051 0.0357 -0.0065 0.0000 -0.0004 -0.0001
LL -0.0021 0.0154 -0.0037 0.0000 -0.0002 0.0000
EQX -1.5518 0.1020 -0.0029 0.0000 -0.0033 -0.0004
EQY -0.0381 -0.8941 -0.0045 0.0004 0.0000 0.0002
D-1 3 DO 0.0008 0.0101 -0.0052 0.0000 0.0001 0.0000
DL 0.0113 0.0357 -0.0027 0.0000 -0.0001 -0.0001
LL 0.0048 0.0154 -0.0015 0.0000 0.0000 0.0000
EQX -1.4307 0.1020 -0.0075 -0.0001 -0.0016 -0.0004
EQY -0.0861 -0.8941 0.0081 0.0005 0.0000 0.0002
A-1A 3 DO -0.0164 0.0063 -0.0422 0.0000 0.0000 0.0000
DL -0.0507 0.0220 -0.0087 0.0001 0.0000 -0.0001
LL -0.0214 0.0096 -0.0061 0.0000 0.0000 0.0000
EQX -1.8900 0.0008 0.0021 0.0000 0.0010 -0.0004
EQY 0.0957 -0.8540 -0.0058 0.0006 0.0000 0.0002
D-1A 3 DO 0.0008 0.0063 -0.0379 0.0000 0.0000 0.0000
DL 0.0113 0.0220 0.0089 0.0000 0.0000 -0.0001
LL 0.0048 0.0096 0.0035 0.0000 0.0000 0.0000
EQX -1.4307 0.0008 0.0000 0.0000 0.0009 -0.0004
EQY -0.0861 -0.8540 0.0078 0.0005 0.0000 0.0002
A-2 3 DO -0.0164 0.0025 -0.0060 -0.0001 -0.0001 0.0000
DL -0.0507 0.0083 -0.0028 0.0000 -0.0001 -0.0001
LL -0.0214 0.0039 -0.0017 0.0000 0.0000 0.0000
EQX -1.8900 -0.1005 0.0080 0.0000 -0.0018 -0.0004
EQY 0.0957 -0.8140 -0.0046 0.0006 0.0000 0.0002
Al-2 3 DO -0.0149 0.0025 -0.0135 -0.0001 -0.0001 0.0000
DL -0.0454 0.0083 -0.0031 0.0000 0.0000 -0.0001
LL -0.0191 0.0039 -0.0065 -0.0001 0.0000 0.0000
EQX -1.8505 -0.1005 0.0092 0.0000 -0.0022 -0.0004
EQY 0.0801 -0.8140 0.0243 0.0000 0.0000 0.0002
A2-2 3 DO -0.0115 0.0025 -0.0123 0.0001 0.0000 0.0000

Engineer: DAVID BECERRA
7:06:23 p. m. 17/06/2025
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Axis Floor LdCase Ux Uy Uz ox oy 0z
DL -0.0330 0.0083 -0.0072 0.0000 0.0002 -0.0001
LL -0.0139 0.0039 -0.0075 0.0000 0.0001 0.0000
EQX -1.7584 -0.1005 0.0025 0.0000 -0.0031 -0.0004
EQY 0.0436 -0.8140 -0.0193 -0.0001 0.0000 0.0002
B-2 3 DO -0.0099 0.0025 -0.0068 0.0000 0.0001 0.0000
DL -0.0273 0.0083 -0.0076 0.0000 0.0003 -0.0001
LL -0.0115 0.0039 -0.0044 0.0000 0.0001 0.0000
EQX -1.7165 -0.1005 0.0038 0.0000 -0.0035 -0.0004
EQY 0.0271 -0.8140 0.0005 0.0004 0.0000 0.0002
c-2 3 DO -0.0037 0.0025 -0.0060 0.0000 0.0001 0.0000
DL -0.0051 0.0083 -0.0067 0.0000 0.0003 -0.0001
LL -0.0021 0.0039 -0.0038 0.0000 0.0001 0.0000
EQX -1.5518 -0.1005 0.0029 0.0000 -0.0033 -0.0004
EQY -0.0381 -0.8140 -0.0039 0.0004 0.0000 0.0002
D-2 3 DO 0.0008 0.0025 -0.0052 0.0000 -0.0001 0.0000
DL 0.0113 0.0083 -0.0025 0.0000 0.0001 -0.0001
LL 0.0048 0.0039 -0.0014 0.0000 0.0000 0.0000
EQX -1.4307 -0.1005 0.0075 0.0001 -0.0016 -0.0004
EQY -0.0861 -0.8140 0.0080 0.0005 0.0000 0.0002
P-Delta Analysis- Column End Forces
Units: ton, ton-m
BOTTOM TOP
Column Stry Load Axial Shear2 Shear3 Torque Mom-2 Mom-3 Axial Shear2 Shear3 Torque Mom-2 Mom-3
D-2 2 DO 1.1 0.2 0.1 0.0 0.1 0.3 1.1 0.2 0.1 0.0 -0.1 -0.3
DL 0.1 0.1 0.1 0.0 0.1 0.2 0.1 0.1 0.1 0.0 -0.1 0.0
LL 0.2 0.0 0.1 0.0 0.1 0.1 0.2 0.0 0.1 0.0 -0.1 0.0
EQOX -0.2 -0.4 0.0 0.0 0.0 -0.4 -0.2 -0.4 0.0 0.0 0.0 0.5
EQY -0.2 0.0 -0.2 0.0 -0.1 0.0 -0.2 0.0 -0.2 0.0 0.3 0.0
D-2 1 DO 2.4 0.1 0.0 0.0 0.0 0.1 2.4 0.1 0.0 0.0 0.0 -0.2
DL 1.5 0.3 0.1 0.0 0.1 0.2 1.5 0.3 0.1 0.0 -0.2 -0.4
LL 0.8 0.1 0.0 0.0 0.1 0.1 0.8 0.1 0.0 0.0 -0.1 -0.2
EOX -0.8 -0.6 -0.1 0.0 -0.1 -0.8 -0.8 -0.6 -0.1 0.0 0.1 0.5
EQY -0.9 -0.1 -0.7 0.0 -1.0 -0.1 -0.9 -0.1 -0.7 0.0 0.7 0.1
Cc-2 2 DO 1.1 0.1 0.0 0.0 0.0 0.2 1.1 0.1 0.0 0.0 -0.1 0.0
DL 0.2 0.3 0.1 0.0 0.1 0.7 0.2 0.3 0.1 0.0 -0.1 0.1
LL 0.4 0.1 0.0 0.0 0.1 0.3 0.4 0.1 0.0 0.0 -0.1 0.0
EQOX 0.0 -0.1 0.0 0.0 0.0 -0.2 0.0 -0.1 0.0 0.0 0.0 0.0
EQY 0.1 0.0 -0.3 0.0 -0.3 0.0 0.1 0.0 -0.3 0.0 0.4 0.0
Cc-2 1 DO 3.0 0.2 0.0 0.0 0.0 0.2 3.0 0.2 0.0 0.0 0.0 -0.3
DL 4.3 0.7 0.1 0.0 0.1 0.6 4.3 0.7 0.1 0.0 -0.1 -1.1
LL 2.2 0.3 0.0 0.0 0.0 0.3 2.2 0.3 0.0 0.0 0.0 -0.5
EQX -0.4 -0.7 -0.1 0.0 -0.1 -1.0 -0.4 -0.7 -0.1 0.0 0.1 0.7
EQY 0.4 0.0 -0.8 0.0 -1.1 0.0 0.4 0.0 -0.8 0.0 0.9 0.0
B-2 2 DO 1.2 0.1 0.0 0.0 0.0 0.2 1.2 0.1 0.0 0.0 0.0 0.0
DL 0.3 0.3 0.0 0.0 0.1 0.7 0.3 0.3 0.0 0.0 0.0 0.1
LL 0.5 0.1 0.0 0.0 0.0 0.3 0.5 0.1 0.0 0.0 0.0 0.0
EOX 0.0 -0.1 0.0 0.0 0.0 -0.2 0.0 -0.1 0.0 0.0 0.0 0.0
EQY 0.0 0.0 -0.3 0.0 -0.3 0.0 0.0 0.0 -0.3 0.0 0.3 0.0
B-2 1 DO 3.5 0.2 0.0 0.0 0.0 0.2 3.5 0.2 0.0 0.0 0.0 -0.4
DL 4.9 0.7 0.1 0.0 0.1 0.6 4.9 0.7 0.1 0.0 -0.1 -1.1
LL 2.5 0.3 0.0 0.0 0.0 0.3 2.5 0.3 0.0 0.0 0.0 -0.5
EQOX -0.5 -0.8 -0.1 0.0 -0.1 -1.1 -0.5 -0.8 -0.1 0.0 0.1 0.8
EQY -0.1 0.0 -0.8 0.0 -1.0 0.0 -0.1 0.0 -0.8 0.0 0.8 0.0
A-2 2 DO 1.2 0.2 -0.2 0.0 -0.2 0.2 1.2 0.2 -0.2 0.0 0.2 -0.2
DL 0.2 0.0 -0.2 0.0 -0.3 0.0 0.2 0.0 -0.2 0.0 0.1 0.0
LL 0.2 0.0 -0.1 0.0 -0.2 0.0 0.2 0.0 -0.1 0.0 0.1 0.0
EOX -0.3 -0.4 0.0 0.0 0.0 -0.4 -0.3 -0.4 0.0 0.0 0.0 0.5
EQY 0.1 0.0 -0.1 0.0 0.0 0.0 0.1 0.0 -0.1 0.0 0.2 0.0
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MODE - FREQUENCY ANALYSIS
Mass Matrix Combination (Weight / g)

M= (DO +DL +1LL ) /g

Total Building Weight: 55.59 ton

Modal Information: frequency, period, participation factors & generalized mass

Mode Frequency Period == X-Direction === == Y-Direction === == Z-Direction ===
No Hz sec Part.Fac GenMass* Part.Fac GenMass* Part.Fac GenMass*
1 3.58 0.2800 0.23 1.00 0.00 0.00 0.00 0.00
2 4.74 0.2110 0.00 0.01 -0.23 1.00 0.00 0.00
3 7.33 0.1360 0.02 1.95 0.01 0.55 0.00 0.00
4 8.98 0.1110 0.07 1.29 0.00 0.17 0.00 0.00
5 12.86 0.0780 0.00 0.03 0.05 1.00 0.00 0.00
6 20.00 0.0500 0.00 2.27 0.00 0.73 0.00 0.00
* : ton-sec?/m

Effective Weight and Participating Mass

Mode X-Direction Y-Direction Z -Direction
No Weff* %Mass [%$-Sum] Weff* %Mass [%$-Sum] Weff* %Mass [%$-Sum]
1 50.71 91.22 [ 91.2] 0.00 0.00 [ 0.0] 0.00 0.00 [ 0.0]
2 0.00 0.00 [ 91.2] 53.39 96.04 [ 96.0] 0.00 0.00 [ 0.0]
3 0.22 0.39 [ 91.6] 0.16 0.29 [ 96.3] 0.00 0.00 [ 0.0]
4 3.26 5.86 [ 97.5] 0.01 0.01 [ 96.3] 0.00 0.00 [ 0.0]
5 0.02 0.03 [ 97.5] 2.02 3.64 [100.0] 0.00 0.00 [ 0.0]
6 0.01 0.01 [ 97.5] 0.01 0.02 [100.0] 0.00 0.00 [ 0.0]

* : ton
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STORY STABILITY INDEX, Q

X-DIRECTTION Y-DIRECTTION

Story h P Shear X Acm X Ox Shear Y ACm Y Qy
2 2.7 13.4 9.2 0.8079 0.0045 8.4 0.2329 0.0014
1 2.7 70.9 29.2 0.9086 0.0082 30.7 0.5810 0.0050

h: Story height, m

P: Gravity load, ton :( DO + DL + LL)

V: Shear: Design shear force, ton

Acm: Drift at center of mass, cm

Q: Story Stability Index: P. Acm /(V . h)

NOTE: P-A effects are negligible
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REDUNDANCY ANALYSIS
STORY-STRENGTH REDUCTION DUE TO REMOVAL OF CRITICAL ELEMENT

EARTHQUAKE - X EARTHQUAKE - Y
story  vi Vi/vb  crit.slement  ve/vi  vi Vi/Vb  Crit.Element  Ve/vi |
2 1.8 0.31 - - 1.7 0.27 - -
1 5.8 1.00 BEM:B(1-2) 0.27 6.1 1.00 BEM:1 (C-D) 0.23
MAXIMA 0.27 0.23

NOTE: Shear values are divided by R

Removal of any critial element on any story supporting more than 35% Vb (Base Shear) would not reduce
the story strength by more than 33%. Thus SEISMIC FORCE-RESISTING SYSTEM SEEMS REDUNDANT!!
It should be investigated if removal of critical element would induce Extreme Torsional Irregularity (1bP)

Proposed Reduction Factor for Lack of Redundancy: Jrx =1 @gry =1
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IRREGULARIDAD VERTICAL
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DRIFT-BASED FLEXIBLE-STORY CHECK - NSR-10

EARTHQUAKE - X EARTHQUAKE - Y
Story ACm* Acm/h AR/ AD+1 Irregular ACm* Acm/h AR/ AN+1 Irregular
2 0.8079 0.0030 - - 0.3131 0.0012 - -
1 0.9086 0.0034 1.1247 NO 0.5810 0.0022 1.8560 ?

* Acm: Story drift at center of mass (cm)
n/n+l A/h: (Acm/h)n/ (Acm/h)n+l: Ratio between drift ratio at CM of a stotry and that of story above

Vertical irregularities type la, 1lb, 2 and 3 do not apply if drift ratio of each story is less
than 1.3 that of next story above (i.e. n/n+l A/h < 1.3). Story drift ratio of top two stories are not considered

Stiffness-based flexible story check is not required!
It can be considered that vertical irregularities type 1aA, 1bA, 2A and 3A DO NOT EXIST !

Use: Ga =1

STORY STIFFNESS -BASED ON DESIGN SHEAR

X-DIRECTTION Y-DIRECTTION
Story Shear X Acm X Kx Shear Y ACm Y Ky
2 9.2 0.8079 11.3 8.4 0.3131 26.7
1 29.2 0.9086 32.1 30.7 0.5810 52.8

Shear: Design Shear, in ton
Acm: Drift at center of mass, in cm
K: Story stiffness, in ton/cm

STIFFNESS-BASED FLEXIBLE-STORY CHECK - NSR-10

EARTHQUAKE - X EARTHQUAKE - Y
Story Kn Kn/Kn+1 Kn/Kavg3 Irregular Kn Kn/Kn+1 Kn/Kavg3 Irregular
2 11.3 - - - 26.7 - - -
1 32.1 2.835 - NO 52.8 1.980 - NO

Kn: Stiffness of story n, in ton/cm
Kn/Kn+l: Ratio between stiffness of story n and that of store above n
Kn/Kavg3: Ratio between stiffness of story n and average stiffness of three stories above n

Stiffness-soft story irregularity is considered to exist if Kn/Kn+l < 0.7 or Kn/Kavg3 < 0.8
Stiffness-EXTreme soft story irregularity is considered to exist if Kn/Kn+l < 0.6 or Kn/Kavg3 < 0.7

Stiffness-flexible story irregularity types 1aA and 1bA do NOT exist.

Notes:
The determination stiffness-soft story irregularity (vertical structural irregularity types la and 1lb) is conducted
based on story-stiffness computed for the design seismic shear distribution, according to FEMA's NEHRP Recommended
Provitions for Seismic Regulations for New Buildings and other Structures, Provisions and Commentary
ed. 1994, 1997, 2000, 2003, 2009, which is applicable to the following building codes derived from the above
documents: (USA) IBC-03/06, ASCE 7-05/10, CBC-01/07, UBC-97, (COLOMBIA) NSR-10, (PAN) REP-2004/2014/2021
(DOM) R-001, (GUA) NSE10.

WEIGHT (MASS) IRREGULARITY CHECK
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Floor  Wn Wo/Wn+l  Wa/Wn-1  Irregular
3 10.7 - 0.240 -
2 44.8 - - -

Wn: Effective weight of floor n, in ton
Wn/Wn+l: Ratio between weight of floor n and weight of floor above n
Wn/Wn-1: Ratio between weight of floor n and weight of floor below n

Weight (mass) irregularity is considered to exist if effective weight of any floory is more than 1.5 times

the effective weight of an adjacent floor. That is, if Wn/Wn+l > 1.5 or Wn/Wn-1 > 1.5.
A roof that is lighter than the floor below is not considered.

Weight (mass) irregularity (2A) does NOT exist.
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PLAN TORSIONAL IRREGULARITY CHECK - NSR-10

EARTHQUAKE - X EARTHQUAKE - Y
Level A/h max A/h avg max/avg A/h Irregular A/h max A/h avg max/avg A/h Irregular
3 0.0032 0.0030 1.0633 NO 0.0012 0.0012 1.0000 NO
2 0.0038 0.0034 1.1346 NO 0.0022 0.0022 1.0000 NO

Torsional irregularity is considered to exist if A/h max > 1.2 A/h ave
EXTreme torsional irregularity is considered to exist if A/h max > 1.4 A/h ave

Torsional irregularities do NOT exist.

Accidental torsion does not have to be amplified

Notes:
The determination of torsional irregularities (plan structural irregularity type 1) and computation
of amplification factors for accidental torsion Ax, is conducted according to FEMA's NEHRP Recommended
Provitions for Seismic Regulations for New Buildings and other Structures, Provisions and Commentary
ed. 1994, 1997, 2000, 2003, 2009, which is applicable to the following building codes derived from the above
documents: (USA) IBC-03/06, ASCE 7-05/10, CBC-01/07, UBC-97, (COLOMBIA) NSR-10, and (PAN) REP-2004/2014/2021
(Dom) R-001, (GUA) NSE10.



ANEXO 8
ANALISIS SISMICO
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SEISMIC DESIGN CODE: COLNSR-10

SEISMIC BASE LEVEL: 1

SEISMIC FORCE RESISTTING SYSTEM

System X-Direction: C: Moment Res.Frame
System Y-Direction: C: Moment Res.Frame

Energy dissip capacity: 2: Moderate-DMO

RESPONSE SPECTRUM EARTHQUAKE FORCES COL NSR-10

Elastic Modal Base Shear
Vm = Sam Wm'
Sam = Spectral modal acceleration
Wm' = Effective modal weight
ANALYOSTIS PARAMETERS
Number of modes to be included ... = 6

X-direction Y-direction

Energy dissipation coefficient, Ro = 5 5
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SPECTRAL M ODATL ACCELERATTION

Sam = 2.5 Ra Fa I [0.440.6T/To] For Tm <= To
Sam = 2.5 Aa Fa I For To < Tm <= Tc
Sam = 1.2 Av Fv I/Tm For Tc < Tm < T1
Sam = 1.2 Av Fv Tl I/Tm? For Tm > T1
Eff. peak acceleration & veloc., RAa = .15 Av = .20
Region: 10 9 8 7 6 5 4 3 2 1
Aa or Av 0.50 0.45 0.40 0.35 0.30 0.25 0.20 0.15 0.10 ©0.05
LOCATION Aa Av Menace
Barranquilla, Cartagena, San Andres, Valledupar 0.10 0.10 Low
Bogota, Medellin 0.15 0.20 Interm
Armenia, Bucaramanga, Cali, Manizalez, Pereira 0.25 0.25 High
Cucuta, Villavicencio 0.35 0.30 High
Quibdo 0.35 0.35 High
Importance coefficient, I ........ = 1.0
GROUP COEFFICIENT
IV - Essential facilities 1.50
III- Public assistance facilities 1.25
II - Especial occupancy buildings 1.10
I - Normal occupancy buildings 1.00
Site profile type, S ... = D
TYPE SOIL PROFILE TYPE Shear Wave Velocity
A Hard Rock > 1500 m/s
B Rock 1500 - 760 m/s
C Very Dense Soil & Soft Rock 760 - 360 m/s
D Stiff Soil Profile 360 - 180 m/s
E Soft Soil Profile < 180 m/s
F Soils requiring site-specific evaluations
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SPECTRAL M ODATL ACCELERATTION

Sam = 2.5 Ra Fa I [0.440.6T/To] For Tm <= To

Sam = 2.5 Aa Fa I For To < Tm <= Tc
Sam = 1.2 Av Fv I/Tm For Tc < Tm < T1
Sam = 1.2 Av Fv Tl I/Tm? For Tm > T1

DESIGN SPECTRAL RESPONSE ACCELERATION PARAMETERS

Short Periods Long Periods

Effect. peak acceleration & velc., Ra = 0.15 Av = 0.20
Site coefficients (Tables below), Fa = 1.50 Fv = 2.00
Design response parameters, Aa Fa = 0.23 Av Fv= 0.40
Long-period transition period, Tl sec = 4.80 (2.4 Fv)

Site Coefficient Fa

Site Class Aa<=0.1 Aa=0.2 Aa=0.3 Aa=0.4 Ss>=0.5
A 0.8 0.8 0.8 0.8 0.8
B 1.0 1.0 1.0 1.0 1.0
c 1.2 1.2 1.1 1.0 1.0
D 1.6 1.4 1.2 1.1 1.0
E 2.5 1.7 1.2 0.9 0.9
F a a a a a
Site Coefficient Fv
Site Class Av<=0.1 Av=0.2 Av=0.3 Av=0.4 Av>=0.5
A 0.8 0.8 0.8 0.8 0.8
B 1.0 1.0 1.0 1.0 1.0
C 1.7 1.6 1.5 1.4 1.3
D 2.4 2.0 1.8 1.6 1.5
E 3.5 3.2 2.8 2.4 2.4
F a a a a a
a: Site-specific geotechnical investigation required
Reduction in R for Irregularity and Lack of Redundancy:
PLAN IRREGULARITIES ELEVATION IRREGULARITIES
Type Description op Type Description Ja
laP Torsional 0.9 laA Flexible 0.9
1bP Torsional Extrme 0.8 1bA Flexible Extrme 0.8
2P Reentrant corners 0.9 2A Mass 0.9
3P Diaph. discontin. 0.9 3A Geometrical 0.9
4P Plane shifting 0.8 4A  Plane shifting 0.8
5P Unparallel grid 0.9 5aA Weak Story 0.9
S5bA Weak Story Extr 0.8

NOTE: EngSolutions RCB assumes irregular but redundant building.
For regular buildings make (dp . Za)= 1.0

X-DIRECTTION Y-DIRECTTION

Reduct. factor, (dp.da)

I
[
i

Redundancy factor, 9r = 1 1

R = (Jp Ya) Or Ro
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STATTIC EQUIVALENT B ASE S HEAR
Building Weight, W, (ton) = 55.59
Peak Acceleration Coeffi., RAa Fa = .23
Peak Velocity Coefficient, Av Fv = .4
Importance factor, I . . . . . . = 1
Site class, S . e v+« « . < . .= D
Coeff. for upper limit period, Cu = 1.27

X-direction Y-direction

Computed Period = 0.280 0.211
Ta = Ct (H)"x = 0.047 H"0.9 0.047 H"0.9
= 0.213 0.213
Tmax = Cu Ta = 0.270 0.270
Fundamental Period = 0.270 0.211
Energ-Disspst coeff, R = 5 5
1.2 Av Fv I / T = 1.778 2.275
2.5 Ra Fa I = .575 .575
Sa = .575 .575
Base Shear, Vo = 31.96 31.96
Static Shear, .8Vo (ton) = 25.57 25.57
SPECTRAL ACCELERATTION
MODE PERIOD Sa
No (sec) (9)
1 .28 .575
2 .211 .575
3 .136 .5
4 111 .45
5 .078 .385
6 .05 .329
M ODATL B ASE S HE AR
X-DIRECTTION Y-DIRECTTON
MODE Sax W'x Vx Say W'y Vy
No (9) (ton) (ton) (9) (ton) (ton)
1 575 50.71 29.16 575 0 0
2 575 0 0 575 53.39 30.7
3 .5 .22 L11 .5 .16 .08
4 .45 3.26 1.47 .45 .01 0
5 .385 .02 .01 .385 2.02 .78
6 .329 .01 0 .329 .01 0
ELASTIC Ve (combined): 29.19 30.71
STATIC 0.8 Sa(Tl)W: 25.57 25.57
Design Base Shear: 29.19 30.71
Total Building Weight, W = 55.59 ton
Participating Mass, yW'/W = 98% in X, 100% in Y

W'xn=($W) gxjm}?/gW) gxim?  W'ym=($W) ¢yIm)®/5W) ¢yim?
Combination of Modal Response: SRSS V = (Sum Vi?)is
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ACCIDENTATL

Accidental eccentricity as a

TORSTION

X-direction

percentage of building dimension, (%)= 0

Y-direction

Modal nodal force:

Fim = Vm Wim ¢im /3 Wj ¢im
Vm = Sam W'm
W'm = {g W ¢Im}* / £ WI ¢im?

COMBINED MODATL FORCE

X - DIRECTION

Floor Weight Force Shear Torsion

k W F v T=F (E-¢)

- (ton) (ton) (ton) (ton-m)

10.75 9.15 9.15 0.0

44.84 20.04 29.19 0.0
COMBTINED M ODAL FORCE

Y - DIRECTION

Floor Weight Force Shear Torsion

k W F v T=F (E-¢)

- (ton) (ton) (ton) (ton-m)

10.75 8.35 8.35 0.0

44 .84 22.35 30.70 0.0

FLOOR ACCELERATTIONS

Level hx hx/heq ax
3 5.34 1.33 0.737
2 2.70 0.67 0.447

Seismic base level . . . . . . . . . . . . . =
Height above seismic base, hn .
Equivalent height, heg = 0.75 hn .
Ground acceleration, As = Ra Fa I . . . . . =
Spectral acceleration, Sa . . . . . . . . . =

ax = Sa hx/heq
ax = As + (Sa -As) hx/heq

for hx > heg
for hx < heg

Force on structural non-seismic element : Fp
Force on nonstructural element : Fp

ap : component amplification factor

\%

o O U

.35 m
.0l m
.230
.552

ax Wp / Ro
ax ap Wp / Rp
0.5 Aa I Wp

ACCELERATIONS ON NON-STRUCTURAL ELEMENTS- NSR-10
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EVALUACION DE DERIVAS
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P-DELTA ANALYSIS - SUMMARY MAXIMUM STORY DRIFT RATIO, A/h

Drift-Ratio at CENTER OF MASS MAXIMUM Corner Story-Drift-Ratio

Story DriftX DriftyY DriftR DriftX DriftyY DriftR Axis
2 0.0030 0.0012 0.0031 0.0032 0.0012 0.0032 A-1
1 0.0034 0.0022 0.0034 0.0038 0.0022 0.0038 A-1
Maxima 0.0034 0.0022 0.0034 0.0038 0.0022 0.0038

DriftX = (Ax/h)max

DriftY = (Ay/h)max

DriftR = ([(Ax/h)2 + (Ay/h)2]¥)max

P-DELTA ANALYSIS - DETAILED MAXIMUM STORY DRIFT RATIO, &/h

Story ColAxis (8x/h)max (§y/h)max ([ (§x/h)? + (§y/h)?]1¥)max
2 A-1 0.0032 0.0012 0.0032
B-1 0.0030 0.0012 0.0031
c-1 0.0029 0.0012 0.0029
D-1 0.0027 0.0012 0.0027
A-2 0.0032 0.0011 0.0032
B-2 0.0030 0.0011 0.0031
c-2 0.0029 0.0011 0.0029
D-2 0.0027 0.0011 0.0027
1 A-1 0.0038 0.0022 0.0038
B-1 0.0034 0.0022 0.0034
c-1 0.0029 0.0022 0.0029
D-1 0.0026 0.0022 0.0026
A-2 0.0038 0.0019 0.0038
B-2 0.0034 0.0019 0.0034
c-2 0.0029 0.0019 0.0029
D-2 0.0026 0.0019 0.0026

Note: Drift amplification factor, D: 1 in X; 1 in Y
MAXIMA DRIFT: (§/h)x =0.0038; (§/h)y =0.0022; (§/h)r =0.0038
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DISENO DE ZAPATAS
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LOAD COMBINATIONS

No Load combination
1 1.4D0 + 1.4DL
2 1.2D0 + 1.2DL + 1.6LL
3 1.2D0 + 1.2DL + .5LL + EQX + .3EQY
4 1.2D0 + 1.2DL + .5LL - EQX - .3EQY
5 1.2D0 + 1.2DL + .5LL + EQX - .3EQY
6 1.2D0 + 1.2DL + .5LL - EQX + .3EQY
7 1.2D0 + 1.2DL + .5LL + .3EQX + EQY
8 1.2D0 + 1.2DL + .5LL - .3EQX - EQY
9 1.2D0 + 1.2DL + .5LL - .3EQX + EQY
10 1.2D0 + 1.2DL + .5LL + .3EQX - EQY
11 .9D0 + .9DL + EQX + .3EQY
12 .9D0 + .9DL - EQX - .3EQY
13 .9D0 + .9DL + EQX - .3EQY
14 .9D0 + .9DL - EQX + .3EQY
15 .9D0 + .9DL + .3EQX + EQY
16 .9D0 + .9DL - .3EQX - EQY
17 .9D0 + .9DL - .3EQX + EQY
18 .9D0 + .9DL + .3EQX - EQY
Design results - Footings
Footing Floor Mat B L h Vul/@vecl Dir Reinforcem As Mu
m m cm vu2/@ve?2 - cm2 ton-m
D-2 1 1 1.00 1.00 35 0.18 B 5#4Q@21 cm 6.300 1.48
0.20 L 5#4@21 cm 6.300 1.42
c-2 1 1 1.00 1.20 35 0.32 B 6#4@21 cm 7.560 3.06
0.32 L 5#4@21 cm 6.300 1.03
B-2 1 1 1.00 1.20 35 0.37 B 6#4@20 cm 7.560 3.63
0.38 L 5#4@21 cm 6.300 1.21
A-2 1 1 1.00 1.00 35 0.26 B 5#4Q@21 cm 6.300 2.12
0.25 L 5#4@21 cm 6.300 1.80
D-1 1 1 1.00 1.00 35 0.21 B 5#4@21 cm 6.300 1.66
0.23 L 5#4@21 cm 6.300 1.60
c-1 1 1 1.00 1.20 35 0.31 B 6#4@21 cm 7.560 2.99
0.31 L 5#4Q@21 cm 6.300 1.04
B-1 1 1 1.00 1.20 35 0.44 B 6#4@20 cm 7.560 4.30
0.46 L 5#4@21 cm 6.300 1.47
A-1 1 1 1.00 1.20 35 0.57 B 6#4@21 cm 7.585 4.16

0.56 L 5#4@21 cm 6.321 5.11
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P-Delta Analysis- Footing Contact Pressures

Footing group Load Force (ton) Moment (ton-m) Pressure (ton/m2)
Group Floor LdComb Rx Ry Rz Mx My Mz PcMax PcMin
D-2 1 1 0.54 0.79 3.47 0.00 -0.05 0.11 3.77 3.17
2 0.65 0.96 4.16 0.00 -0.05 0.13 4.48 3.84
3 0.95 0.70 2.60 -0.02 0.13 -0.07 3.52 1.67
4 0.13 0.88 4.34 0.03 -0.23 0.28 5.86 2.82
5 0.46 1.17 2.80 -0.10 -0.02 0.27 3.55 2.05
6 0.63 0.41 4.14 0.11 -0.07 -0.06 5.19 3.08
7 0.93 0.85 3.33 -0.02 0.09 0.00 3.94 2.71
8 0.31 0.99 4.65 0.02 -0.19 0.26 5.89 3.41
9 0.56 1.20 3.48 -0.08 -0.03 0.25 4.15 2.81
10 0.69 0.63 4.49 0.08 -0.07 0.00 5.37 3.61
11 0.74 0.38 1.21 -0.02 0.15 -0.11 2.25 0.17
12 -0.08 0.56 2.95 0.02 -0.21 0.24 4.36 1.55
13 0.24 0.85 1.41 -0.10 -0.01 0.23 2.05 0.77
14 0.41 0.09 2.75 0.11 -0.05 -0.10 3.68 1.82
c-2 1 1 0.92 0.29 7.10 -0.08 -0.15 0.11 6.98 4.85
2 1.16 0.37 9.14 -0.10 -0.19 0.14 8.99 6.24
3 1.45 0.37 6.36 -0.10 0.08 0.15 6.12 4.48
4 0.38 0.20 7.84 -0.05 -0.38 0.07 8.67 4.40
5 0.91 0.94 6.93 -0.25 -0.14 0.35 7.51 4.05
6 0.92 -0.37 7.27 0.10 -0.16 -0.13 7.26 4.86
7 1.51 0.42 8.07 -0.11 -0.01 0.16 7.21 6.23
8 0.70 0.28 9.19 -0.08 -0.36 0.11 9.76 5.55
9 1.10 0.85 8.50 -0.22 -0.17 0.32 8.89 5.28
10 1.10 -0.15 8.76 0.04 -0.19 -0.05 8.39 6.20
11 1.09 0.26 3.52 -0.07 0.14 0.10 3.93 1.94
12 0.01 0.08 5.00 -0.02 -0.32 0.03 5.87 2.46
13 0.55 0.83 4.09 -0.22 -0.08 0.31 4.71 2.11
14 0.55 -0.49 4.43 0.13 -0.10 -0.18 4.72 2.66
B-2 1 1 1.15 0.26 8.30 -0.07 -0.16 0.10 8.01 5.82
2 1.48 0.35 10.74 -0.10 -0.20 0.14 10.37 7.53
3 1.76 0.37 7.56 -0.10 0.10 0.14 7.18 5.41
4 0.54 0.15 9.03 -0.05 -0.41 0.06 9.79 5.26
5 1.19 0.91 8.60 -0.24 -0.17 0.34 9.03 5.30
6 1.11 -0.40 7.99 0.10 -0.15 -0.14 7.81 5.51
7 1.86 0.41 9.57 -0.11 0.00 0.16 8.44 7.51
8 0.94 0.24 10.69 -0.07 -0.38 0.09 11.13 6.68
9 1.43 0.82 10.36 -0.22 -0.20 0.31 10.55 6.71
10 1.37 -0.17 9.90 0.04 -0.18 -0.06 9.33 7.17
11 1.30 0.26 4.24 -0.07 0.16 0.10 4.61 2.45
12 0.08 0.04 5.72 -0.02 -0.35 0.02 6.59 2.94
13 0.73 0.81 5.28 -0.22 -0.10 0.30 5.82 2.98
14 0.65 -0.50 4.68 0.13 -0.08 -0.18 4.85 2.94
A-2 1 1 1.06 -0.43 4.93 -0.12 -0.01 0.22 5.72 4.14
2 1.33 -0.48 6.01 -0.15 -0.01 0.29 6.93 5.08
3 1.68 -0.20 4.04 -0.12 0.22 0.52 6.05 2.02
4 0.44 -0.67 5.83 -0.11 -0.25 -0.09 8.00 3.65
5 1.12 -0.04 5.47 -0.22 -0.03 0.38 6.98 3.96
6 1.00 -0.82 4.39 -0.02 0.00 0.05 4.52 4.27
7 1.73 -0.29 5.06 -0.14 0.17 0.51 6.91 3.21
8 0.79 -0.65 6.42 -0.14 -0.19 0.04 8.36 4.47
9 1.30 -0.18 6.14 -0.22 -0.02 0.40 7.58 4.71
10 1.22 -0.76 5.33 -0.06 0.01 0.15 5.75 4.92
11 1.26 -0.02 2.06 -0.07 0.22 0.44 3.84 0.29
12 0.02 -0.50 3.85 -0.07 -0.24 -0.18 5.72 1.99
13 0.69 0.13 3.49 -0.17 -0.03 0.29 4.69 2.30
14 0.58 -0.65 2.42 0.03 0.01 -0.03 2.67 2.17
D-1 1 1 -0.45 0.76 4.13 0.04 0.13 -0.12 5.12 3.14
2 -0.52 0.92 5.05 0.05 0.16 -0.15 6.28 3.81
3 -0.04 0.86 4.99 0.06 0.31 -0.30 7.19 2.80
4 -0.86 0.66 3.27 0.02 -0.05 0.06 3.69 2.84
5 -0.28 1.19 3.45 -0.07 0.12 -0.34 4.65 2.26
6 -0.62 0.33 4.81 0.15 0.13 0.10 6.48 3.13
7 -0.19 0.95 5.47 0.06 0.29 -0.28 7.56 3.38
8 -0.81 0.80 4.16 0.03 0.01 -0.01 4.42 3.91
9 -0.38 1.21 4.30 -0.04 0.15 -0.31 5.45 3.16
10 -0.63 0.55 5.33 0.13 0.15 0.02 7.02 3.64
11 0.14 0.56 3.34 0.04 0.26 -0.25 5.15 1.54
12 -0.68 0.36 1.62 0.00 -0.10 0.10 2.25 0.98
13 -0.10 0.89 1.80 -0.09 0.07 -0.29 2.78 0.82
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Group Floor LdComb Rx Ry Rz Mx My Mz PcMax PcMin

14 -0.44 0.03 3.16 0.13 0.08 0.15 4.44 1.88

c-1 1 1 -0.57 0.11 7.33 -0.03 0.27 -0.04 7.61 4.61

2 -0.71 0.13 9.45 -0.04 0.36 -0.04 9.82 5.92

3 -0.04 0.04 8.07 -0.01 0.51 0.00 9.30 4.14

4 -1.11 0.19 6.60 -0.05 0.04 -0.07 5.92 5.08

5 -0.54 0.84 7.20 -0.22 0.28 -0.31 8.29 3.70

6 -0.61 -0.62 7.47 0.16 0.27 0.24 8.25 4.20

7 -0.27 0.07 9.47 -0.02 0.51 -0.02 10.55 5.24

8 -1.08 0.18 8.36 -0.05 0.16 -0.07 7.99 5.95

9 -0.65 0.68 8.81 -0.18 0.34 -0.25 9.79 4.91

10 -0.70 -0.43 9.02 0.11 0.34 0.16 9.65 5.39

11 0.19 -0.01 5.14 0.00 0.40 0.01 6.27 2.29

12 -0.88 0.14 3.66 -0.04 -0.07 -0.05 3.54 2.56

13 -0.31 0.80 4.26 -0.21 0.17 -0.29 5.25 1.86

14 -0.38 -0.67 4.54 0.17 0.16 0.25 5.31 2.25

B-1 1 1 -1.01 -0.20 10.30 0.00 0.37 0.08 10.42 6.74

2 -1.30 -0.26 13.45 0.00 0.48 0.10 13.63 8.79

3 -0.42 -0.30 11.05 0.02 0.62 0.12 12.39 6.03

4 -1.61 -0.10 9.55 -0.02 0.11 0.04 8.62 7.29

5 -1.09 0.52 10.67 -0.19 0.37 -0.19 11.54 6.23

6 -0.94 -0.91 9.93 0.19 0.36 0.34 10.85 5.70

7 -0.78 -0.32 13.23 0.01 0.65 0.13 14.31 7.74

8 -1.68 -0.17 12.09 -0.02 0.26 0.07 11.46 8.69

9 -1.28 0.29 12.94 -0.14 0.46 -0.10 13.67 7.89

10 -1.18 -0.79 12.38 0.14 0.45 0.30 13.15 7.49

11 -0.01 -0.22 6.93 0.02 0.47 0.09 8.23 3.33

12 -1.20 -0.02 5.43 -0.02 -0.03 0.01 4.79 4.26

13 -0.68 0.60 6.55 -0.19 0.23 -0.22 7.37 3.54

14 -0.54 -0.83 5.81 0.19 0.21 0.31 6.69 3.00

A-1 1 1 -1.63 -1.58 10.03 -0.35 0.32 -0.15 11.41 5.31

2 -2.09 -1.98 12.89 -0.45 0.41 -0.20 14.70 6.79

3 -1.00 -1.84 10.93 -0.36 0.60 0.24 13.57 4.64

4 -2.27 -1.31 9.14 -0.35 0.04 -0.54 9.25 5.99

5 -1.77 -1.12 10.48 -0.54 0.31 -0.38 12.54 4.93

6 -1.50 -2.03 9.59 -0.17 0.32 0.08 10.28 5.70

7 -1.50 -2.08 12.85 -0.43 0.60 0.11 15.51 5.91

8 -2.46 -1.68 11.50 -0.42 0.18 -0.48 12.24 6.93

9 -2.08 -1.54 12.51 -0.57 0.39 -0.36 14.73 6.13

10 -1.88 -2.23 11.84 -0.29 0.39 -0.01 13.02 6.71

11 -0.35 -1.21 6.92 -0.22 0.47 0.30 9.01 2.52

12 -1.61 -0.68 5.13 -0.20 -0.09 -0.48 5.57 2.98

13 -1.12 -0.49 6.47 -0.40 0.19 -0.32 7.97 2.80

14 -0.85 -1.40 5.57 -0.03 0.19 0.14 5.72 3.57

P-Delta Analysis- Footing Envelopes

Load combinations : Service
Type of contact pressure: Linear, Pmax|Pmin = Rz/A (1 + eb/S3 + el/S2)
Self weight of footing: 0.10 Rz (DO + DL + LL)

Group Floor Rz max Rz min Pc max Pc min Pc/Pa max Pc/Pa min
ton ton ton/m2 ton/m2
D-2 1 5.06 1.63 6.30 0.58 0.41 0.04
c-2 1 10.10 4.43 10.53 2.70 0.69 0.18
B-2 1 11.81 5.31 12.03 3.35 0.78 0.22
A-2 1 7.02 2.66 8.96 0.89 0.58 0.06
D-1 1 5.98 2.12 8.06 1.33 0.53 0.09
c-1 1 10.42 4.61 11.34 2.65 0.74 0.17
B-1 1 14.79 6.77 15.43 4.12 1.01 0.27
A-1 1 14.18 6.41 16.59 3.59 1.08 0.23
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LOAD COMBINATIONS

No Load combination

1 DO + DL

2 DO + DL + LL

3 DO + DL + .7EQX

4 DO + DL - .7EQX

5 DO + DL + .7EQY

6 DO + DL - .7EQY

7 DO + DL + .75LL + .53EQX
8 DO + DL + .75LL - .53EQX
9 DO + DL + .75LL + .53EQY
10 DO + DL + .75LL - .53EQY
11 .6D0 + .6DL + .7EQX

12 .6D0 + .6DL - .7EQX

13 .6D0 + .6DL + .7EQY

14 .6D0 + .6DL - .7EQY

Engineer: DAVID BECERRA
7:11:01 p. m. 17/06/2025
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P-Delta Analysis- Support Reactions

Support Load Force (ton) Moment (ton-m)
Axis Floor LdComb Fx Fy Fz Mx My Mz
A-1 1 1 0.01 1.00 10.60 -0.78 0.08 0.00
2 -0.01 1.35 13.60 -1.06 0.09 0.00
3 0.62 0.94 11.19 -0.70 0.97 0.00
4 -0.61 1.06 10.01 -0.87 -0.81 0.00
5 -0.04 1.49 10.93 -1.49 0.01 0.00
6 0.05 0.51 10.26 -0.08 0.15 0.00
7 0.46 1.22 13.30 -0.93 0.76 0.00
8 -0.47 1.30 12.40 -1.05 -0.58 0.00
9 -0.04 1.63 13.10 -1.53 0.04 0.00
10 0.03 0.89 12.59 -0.45 0.14 0.00
11 0.62 0.54 6.95 -0.39 0.93 0.00
12 -0.61 0.66 5.77 -0.55 -0.84 0.00
13 -0.05 1.09 6.69 -1.18 -0.02 0.00
14 0.05 0.11 6.02 0.24 0.11 0.00
B-1 1 1 1.08 -0.48 9.42 0.50 0.98 0.00
2 1.44 -0.65 12.33 0.67 1.30 0.00
3 1.64 -0.56 9.78 0.61 1.78 0.00
4 0.53 -0.41 9.06 0.40 0.19 0.00
5 1.07 0.12 9.36 -0.30 0.96 0.00
6 1.10 -1.08 9.48 1.30 1.00 0.00
7 1.77 -0.67 11.87 0.71 1.82 0.00
8 0.93 -0.55 11.33 0.55 0.62 0.00
9 1.34 -0.15 11.55 0.02 1.21 0.00
10 1.36 -1.06 11.65 1.24 1.24 0.00
11 1.21 -0.37 6.01 0.40 1.38 0.00
12 0.09 -0.21 5.29 0.20 -0.20 0.00
13 0.63 0.31 5.59 -0.50 0.57 0.00
14 0.67 -0.89 5.71 1.10 0.61 0.00
c-1 1 1 0.96 -0.20 7.14 0.26 0.84 0.00
2 1.28 -0.27 9.25 0.34 1.12 0.00
3 1.44 -0.28 7.42 0.36 1.53 0.00
4 0.48 -0.12 6.86 0.15 0.16 0.00
5 0.98 0.44 7.50 -0.57 0.87 0.00
6 0.94 -0.83 6.78 1.09 0.82 0.00
7 1.56 -0.31 8.93 0.40 1.57 0.00
8 0.83 -0.19 8.52 0.24 0.53 0.00
9 1.21 0.23 9.00 -0.31 1.07 0.00
10 1.19 -0.73 8.45 0.95 1.03 0.00
11 1.06 -0.20 4.56 0.26 1.19 0.00
12 0.09 -0.04 4.01 0.05 -0.18 0.00
13 0.60 0.51 4.64 -0.68 0.53 0.00
14 0.56 -0.75 3.93 0.98 0.48 0.00
D-1 1 1 0.29 -0.27 4.14 0.32 0.24 0.00
2 0.38 -0.36 4.98 0.42 0.30 0.00
3 0.68 -0.34 4.68 0.41 0.81 0.00
4 -0.10 -0.20 3.59 0.22 -0.34 0.00
5 0.33 0.27 3.50 -0.43 0.29 0.00
6 0.25 -0.81 4.77 1.06 0.18 0.00
7 0.65 -0.38 5.18 0.46 0.72 0.00
8 0.06 -0.28 4.35 0.32 -0.15 0.00
9 0.38 0.07 4.29 -0.17 0.33 0.00
10 0.32 -0.74 5.25 0.96 0.24 0.00
11 0.57 -0.23 3.03 0.28 0.72 0.00
12 -0.21 -0.09 1.93 0.10 -0.44 0.00
13 0.22 0.38 1.85 -0.56 0.20 0.00
14 0.14 -0.70 3.11 0.93 0.09 0.00
A-2 1 1 -0.07 0.32 4.63 -0.26 0.02 0.00
2 -0.06 0.41 5.57 -0.32 0.04 0.00
3 0.54 0.38 4.05 -0.34 0.89 0.00
4 -0.68 0.26 5.22 -0.17 -0.86 0.00
5 -0.11 0.76 4.99 -0.89 -0.04 0.00
6 -0.03 -0.12 4.27 0.38 0.08 0.00
7 0.40 0.43 4.89 -0.37 0.70 0.00
8 -0.53 0.34 5.78 -0.24 -0.63 0.00
9 -0.10 0.72 5.61 -0.79 -0.01 0.00
10 -0.03 0.05 5.06 0.18 0.08 0.00
11 0.57 0.25 2.19 -0.24 0.89 0.00
12 -0.65 0.13 3.37 -0.07 -0.87 0.00
13 -0.08 0.64 3.14 -0.79 -0.05 0.00
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Axis Floor LdComb Fx Fy Fz Mx My Mz
14 0.00 -0.25 2.42 0.48 0.07 0.00
B-2 1 1 -0.96 -0.11 8.35 0.12 -0.79 0.00
2 -1.27 -0.14 10.86 0.15 -1.06 0.00
3 -0.39 -0.04 7.99 0.02 0.00 0.00
4 -1.52 -0.19 8.72 0.22 -1.59 0.00
5 -0.97 0.43 8.31 -0.60 -0.81 0.00
6 -0.94 -0.65 8.40 0.84 -0.78 0.00
7 -0.77 -0.08 9.96 0.07 -0.39 0.00
8 -1.62 -0.19 10.51 0.22 -1.59 0.00
9 -1.20 0.27 10.20 -0.40 -1.00 0.00
10 -1.18 -0.54 10.27 0.69 -0.98 0.00
11 -0.01 0.01 4.65 -0.03 0.32 0.00
12 -1.13 -0.14 5.37 0.17 -1.27 0.00
13 -0.58 0.47 4.97 -0.65 -0.49 0.00
14 -0.56 -0.61 5.06 0.79 -0.46 0.00
c-2 1 1 -0.95 -0.10 7.34 0.11 -0.82 0.00
2 -1.26 -0.14 9.52 0.15 -1.10 0.00
3 -0.47 -0.02 7.06 0.01 -0.14 0.00
4 -1.43 -0.18 7.62 0.21 -1.51 0.00
5 -0.93 0.47 7.65 -0.64 -0.80 0.00
6 -0.96 -0.67 7.03 0.86 -0.85 0.00
7 -0.82 -0.07 8.77 0.06 -0.51 0.00
8 -1.55 -0.19 9.19 0.22 -1.55 0.00
9 -1.17 0.30 9.21 -0.43 -1.01 0.00
10 -1.20 -0.56 8.74 0.71 -1.05 0.00
11 -0.09 0.02 4.13 -0.04 0.19 0.00
12 -1.05 -0.14 4.68 0.17 -1.18 0.00
13 -0.55 0.51 4.71 -0.68 -0.47 0.00
14 -0.59 -0.63 4.09 0.81 -0.52 0.00
D-2 1 1 -0.37 -0.15 3.97 0.16 -0.34 0.00
2 -0.48 -0.20 4.76 0.21 -0.45 0.00
3 0.02 -0.09 3.42 0.06 0.23 0.00
4 -0.76 -0.22 4.52 0.25 -0.92 0.00
5 -0.33 0.33 3.34 -0.51 -0.29 0.00
6 -0.41 -0.64 4.60 0.83 -0.40 0.00
7 -0.16 -0.14 4.15 0.12 0.01 0.00
8 -0.75 -0.24 4.98 0.26 -0.86 0.00
9 -0.42 0.18 4.09 -0.31 -0.38 0.00
10 -0.49 -0.56 5.04 0.70 -0.46 0.00
11 0.17 -0.03 1.84 0.00 0.37 0.00
12 -0.61 -0.16 2.93 0.19 -0.78 0.00
13 -0.18 0.39 1.76 -0.58 -0.15 0.00
14 -0.26 -0.58 3.01 0.76 -0.26 0.00
LOAD COMBINATIONS
No Load combination
1 DO + DL
2 DO + DL + LL
3 DO + DL + .7EQX
4 DO + DL - .7EQX
5 DO + DL + .7EQY
6 DO + DL - .7EQY
7 DO + DL + .75LL + .53EQX
8 DO + DL + .75LL - .53EQX
9 DO + DL + .75LL + .53EQY
10 DO + DL + .75LL - .53EQY
11 .6D0 + .6DL + .7EQX
12 .6D0 + .6DL - .7EQX
13 6D0 + .6DL + .7EQY
14 .6D0 + .6DL - .7EQY
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LOAD COMBINATIONS

No Load combination
1 1.4D0 + 1.4DL
2 1.2D0 + 1.2DL + 1.6LL
3 1.2D0 + 1.2DL + .5LL + EQX + .3EQY
4 1.2D0 + 1.2DL + .5LL - EQX - .3EQY
5 1.2D0 + 1.2DL + .5LL + EQX - .3EQY
6 1.2D0 + 1.2DL + .5LL - EQX + .3EQY
7 1.2D0 + 1.2DL + .5LL + .3EQX + EQY
8 1.2D0 + 1.2DL + .5LL - .3EQX - EQY
9 1.2D0 + 1.2DL + .5LL - .3EQX + EQY
10 1.2D0 + 1.2DL + .5LL + .3EQX - EQY
11 .9D0 + .9DL + EQX + .3EQY
12 .9D0 + .9DL - EQX - .3EQY
13 .9D0 + .9DL + EQX - .3EQY
14 .9D0 + .9DL - EQX + .3EQY
15 .9D0 + .9DL + .3EQX + EQY
16 .9D0 + .9DL - .3EQX - EQY
17 .9D0 + .9DL - .3EQX + EQY
18 .9D0 + .9DL + .3EQX - EQY
MATERIALS
Number of materials = 1
REINFORCED CONCRETE
Mat Name f'ec fy fysl fys2 E G w
Kg/cm2 Kg/cm2 Kg/cm2 Kg/cm2 Kg/cm2 Kg/cm2 Kg/m3
"1 RConcretel 210 4200 4200 4200 218540 87430 2400.0
f'c: Compressive strength of concrete
fy: Yield strength of longitudinal reinforcement
fysl: Yiel strength of shear reinforcement, bar sizes <= 3/8"
fys2: Yiel strength of shear reinforcement, bar sizes > 3/8"
COLUMN SECTIONS
Number of prismatic sections = 1
Sec Name Shape b h tw tf Pl P2 A I2 I3 J
(cm) (cm) (cm) (cm) (cm) (cm) (cm2) (cm4) (cm4) (cm4)
1 C25x30 Rectang 25.00 30.00 - - - - 750.0 56250 39062 74219
Design Results - Columns (DMO)
TRANSVERSE REINFORCEMENT LONGITUDINAL REINFORCEMENT
Column Story L Lu Sec bxh TIES XTIES Sec LdCmb Pu Mu?2 Mu3 RHO As
(m) (m) Mat (cm) critc (ton) (ton-m) (ton-m) - (cm2)
D-2 2 2.65 2.35 1  25x30 7 #3 @ 8 cm (end) 1 (b) Top 1 1.73 0.22 0.40 0.0100 7.50
1 8 #3 @ 16 cm (ctr) 0 (h) Bot 4 1.87 0.38 1.26 0.0100 7.50
D-2 1 2.70 2.43 1 25x%30 7 #3 @ 8 cm (end) 1 (b) Top 4 6.21 0.75 1.59 0.0100 7.50
1 9 #3 @ 16 cm (ctr) O (h) Bot 4 6.21 0.63 1.31 0.0100 7.50
Cc-2 2 2.65 2.35 1 25x%30 7 #3 @ 8 cm (end) 1 (b) Top 1 1.82 0.18 0.10 0.0100 7.50
1 8 #3 @ 16 cm (ctr) 0 (h) Bot 4 1.74 0.37 1.74 0.0100 7.50
Cc-2 1 2.70 2.43 1 25x%30 7 #3 @ 8 cm (end) 1 (b) Top 4 10.16 0.72 3.32 0.0101 7.59
1 9 #3 @ 16 cm (ctr) 0 (h) Bot 4 10.16 0.62 2.11 0.0100 7.50
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Column Story L Lu Sec bxh TIES XTIES Sec LdCmb Pu Mu?2 Mu3 RHO As
B-2 2 2.65 2.35 1 25x%30 7 #3 @ 8 cm (end) 1 (b) Top 1 2.04 0.07 0.11 0.0100 7.50
1 8 #3 @ 16 cm (ctr) 0 (h) Bot 4 2.00 0.28 1.82 0.0100 7.50
B-2 1 2.70 2.43 1 25x%30 7 #3 @ 8 cm (end) 1 (b) Top 4 11.82 0.71 3.53 0.0107 8.03
1 9 #3 @ 16 cm (ctr) O (h) Bot 4 11.82 0.61 2.21 0.0100 7.50
A-2 2 2.65 2.35 1 25x%30 7 #3 @ 8 cm (end) 1 (b) Top 1 1.91 0.40 0.29 0.0100 7.50
1 8 #3 @ 16 cm (ctr) 0 (h) Bot 4 1.97 0.88 0.90 0.0100 7.50
A-2 1 2.70 2.43 1 25x%30 7 #3 @ 8 cm (end) 1 (b) Top 6 7.03 0.97 1.36 0.0100 7.50
1 9 #3 @ 16 cm (ctr) 0 (h) Bot 11 3.48 0.63 1.24 0.0100 7.50
D-1 2 2.65 2.35 1 25x%30 7 #3 @ 8 cm (end) 1 (b) Top 1 1.79 0.33 0.37 0.0100 7.50
1 8 #3 @ 16 cm (ctr) 0 (h) Bot 3 1.81 0.43 1.26 0.0100 7.50
D-1 1 2.70 2.43 1 25x%30 7 #3 @ 8 cm (end) 1 (b) Top 5 6.44 0.98 1.41 0.0100 7.50
1 9 #3 @ 16 cm (ctr) 0 (h) Bot 1 5.79 0.44 0.33 0.0100 7.50
c-1 2 2.65 2.35 1 25x%30 7 #3 @ 8 cm (end) 1 (b) Top 1 1.83 0.37 0.10 0.0100 7.50
1 8 #3 @ 16 cm (ctr) 0 (h) Bot 3 1.81 0.28 1.80 0.0100 7.50
c-1 1 2.70 2.43 1 25x%30 7 #3 @ 8 cm (end) 1 (b) Top 5 9.87 0.91 3.31 0.0107 8.03
1 9 #3 @ 16 cm (ctr) 0 (h) Bot 5 9.87 0.85 2.12 0.0100 7.50
B-1 2 2.65 2.35 1 25x%30 7 #3 @ 8 cm (end) 1 (b) Top 1 1.93 0.28 0.11 0.0100 7.50
1 8 #3 @ 16 cm (ctr) 0 (h) Bot 3 1.89 0.74 1.90 0.0100 7.50
B-1 1 2.70 2.43 1 25x%30 7 #3 @ 8 cm (end) 1 (b) Top 5 13.30 1.62 3.73 0.0136 10.22
1 9 #3 @ 16 cm (ctr) 0 (h) Bot 5 13.30 1.18 2.48 0.0100 7.50
A-1 2 2.65 2.35 1 25x%30 7 #3 @ 8 cm (end) 1 (b) Top 1 1.99 0.45 0.44 0.0100 7.50
1 8 #3 @ 16 cm (ctr) 0 (h) Bot 3 2.12 2.25 0.64 0.0100 7.50
A-1 1 2.70 2.43 1 25x%30 7 #3 @ 8 cm (end) 1 (b) Top 6 13.52 3.08 1.25 0.0100 7.50
1 9 #3 @ 16 cm (ctr) 0 (h) Bot 6 13.52 1.50 1.19 0.0100 7.50
BEAM SECTIONS
Number of prismatic sections = 3
Sec Name Shape b h tw tf Pl P2 A I2 I3 J
(cm) (cm) (cm) (cm) (cm) (cm) (cm2) (cm4) (cm4) (cm4)
1 V25X35 Rectang 25.00 35.00 - - - - 875.0 89323 45573 100260
2 V20X35 Rectang 20.00 35.00 - - - - 700.0 71458 23333 59733
3 V25X30 Rectang 25.00 30.00 - - - - 750.0 56250 39062 74219
Design Results - Beams (DMO)
BEAM: A(lz-1) FLOOR: 2
Length: L =1.87m a = 0.00 m Section: b = 25.0 cm Sec: V25X35
Lu =1.75m c=20.13m h = 35.0 cm Mat: RConcretel
X, m: 0.00 0.17 0.35 0.52 0.70 0.87 1.05 1.22 1.40 1.57 1.75
Mu(-), ton-m -0.14 -0.23 -0.35 -0.50 -0.68 -0.88 -1.11 -1.37 -1.65 -1.96 -2.30
Mu (+), ton-m 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
As(-), cm2 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00
As(+), cm2: 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00
Vu, ton 0.46 0.62 0.77 0.93 1.08 1.24 1.39 1.54 1.70 1.73 1.73
Tu, ton-m: 0.22 0.22 0.22 0.22 0.22 0.22 0.22 0.22 0.22 0.22 0.22
Stirrup: #3 #3 #3 #3 #3 #3 #3 #3 #3 #3 #3
Spacing, cm: 15.00 15.00 15.00 15.00 15.00 15.00 15.00 15.00 15.00 15.00 15.00
| [
DESIGN
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BEAM: A(1-2) FLOOR: 2
Length: L =4.88m 0.13 m Section: b =25.0 cm Sec: V25X35
Lu = 4.63 m 0.13 m h = 35.0 cm Mat: RConcretel
X, m: 0.13 0.59 1.05 1.51 1.98 2.44 2.90 3.37 3.83 4.29 4.76
Mu(-), ton-m -3.37 -2.35 -1.41 -0.67 -0.67 -0.67 -0.67 -0.67 -0.67 -1.13 -1.83
Mu (+), ton-m 1.12 0.67 0.67 0.67 0.76 1.01 1.08 1.20 1.23 1.18 1.14
As(-), cm2 3.01 2.59 2.59 2.59 2.59 2.59 2.59 2.59 2.59 2.59 2.59
As(+), cm2 2.59 2.59 2.59 2.59 2.59 2.59 2.59 2.59 2.59 2.59 2.59
Vu, ton 2.74 2.68 2.49 2.30 2.11 1.92 1.35 1.54 1.73 1.92 1.98
Tu, ton-m: 0.02 0.02 0.02 0.02 0.02 0.02 0.06 0.06 0.06 0.06 0.06
Stirrup: #3 #3 #3 #3 #3 #3 #3 #3 #3 #3 #3
Spacing, cm: 7.00 7.00 15.00 15.00 15.00 15.00 15.00 15.00 15.00 7.00 7.00
[ [
DESIGN | l
| |
N et [
A-1 11 #3 @ 7 20 #3 @ 15 11 #3 @ 7 A-2
BEAM: Al (1lz-1) FLOOR: 2
Length: L =1.87m = 0.00 m Section: b =20.0 cm Sec V20X35
Lu =1.75m =0.13 m h = 35.0 cm Mat RConcretel
X, m: 0.00 0.17 0.35 0.52 0.70 0.87 1.05 1.22 1.40 1.57 1.75
Mu(-), ton-m: 0.00 0.00 -0.07 -0.27 -0.62 -1.10 -1.69 -2.39 -3.21 -4.14 -5.19
Mu (+), ton-m: 0.14 0.12 0.02 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
As(-), cm2: 2.38 2.38 2.38 2.38 2.38 2.38 2.38 2.43 3.21 4.12 5.18
As(+), cm2: 2.38 2.38 2.38 2.38 2.38 2.38 2.38 2.38 2.38 2.38 2.38
Vu, ton 0.27 0.40 1.05 1.71 2.37 3.04 3.70 4.36 5.02 5.17 5.17
Tu, ton-m: 0.13 0.13 0.13 0.13 0.13 0.13 0.13 0.13 0.13 0.13 0.13
Stirrup: #3 #3 #3 #3 #3 #3 #3 #3 #3 #3 #3
Spacing, cm: 15.00 15.00 15.00 15.00 15.00 15.00 15.00 15.00 15.00 15.00 15.00
[ [
DESIGN | l
| |
N [
Al-1z 12 #3 @ 15 Al-1
BEAM: Al (1-2) FLOOR: 2
Length: L =4.88m = 0.13 m Section: b =20.0 cm Sec V20X35
Lu 4.63 m =0.13 m h 35.0 cm Mat RConcretel
X, m: 0.13 0.59 1.05 1.51 1.98 2.44 2.90 3.37 3.83 4.29 4.76
Mu(-), ton-m: -5.30 -3.67 -2.11 -1.06 -1.06 -1.06 -1.06 -1.06 -1.06 -1.06 -1.06
Mu (+), ton-m: 1.77 1.06 1.06 1.06 1.06 2.17 1.87 1.52 1.10 1.06 1.06
As(-), cm2: 5.00 3.35 2.08 2.08 2.08 2.08 2.08 2.08 2.08 2.08 2.08
As(+), cm2: 2.08 2.08 2.08 2.08 2.08 2.08 2.08 2.08 2.08 2.08 2.08
Vu, ton 3.99 3.95 3.81 3.68 3.55 3.41 1.51 1.64 1.77 1.91 1.95
Tu, ton-m: 0.01 0.01 0.01 0.01 0.01 0.01 0.03 0.03 0.03 0.03 0.03
Stirrup: #3 #3 #3 #3 #3 #3 #3 #3 #3 #3 #3
Spacing, cm: 7.00 7.00 15.00 15.00 15.00 15.00 15.00 15.00 15.00 7.00 7.00
[ [
DESIGN | |
| |
N et [
Al-1 11 #3 @ 7 20 #3 @ 15 11 #3 @ 7 Al-2
BEAM: B(1-2) FLOOR: 2
Length L 4.88 m = 0.13 m Section: b = 25.0 cm Sec V25X35
Lu 4.63 m =0.13 m h = 35.0 cm Mat RConcretel
X, m: 0.13 0.59 1.05 1.51 1.98 2.44 2.90 3.37 3.83 4.29 4.76
Mu(-), ton-m -4.80 -2.63 -0.96 -0.96 -0.96 -0.96 -0.96 -0.96 -0.96 -2.37 -4.47
Mu (+), ton-m 1.60 0.96 0.96 2.55 4.81 7.03 4.90 2.70 1.08 0.96 1.49
As(-), cm2 4.39 2.59 2.59 2.59 2.59 2.59 2.59 2.59 2.59 2.59 4.07
As(+), cm2 2.59 2.59 2.59 2.59 4.40 6.67 4.48 2.59 2.59 2.59 2.59
Vu, ton 6.13 6.10 5.99 5.88 5.77 5.66 5.61 5.72 5.83 5.94 5.98
Tu, ton-m: 0.03 0.03 0.03 0.03 0.03 0.03 0.02 0.02 0.02 0.02 0.02
Stirrup: #3 #3 #3 #3 #3 #3 #3 #3 #3 #3 #3
Spacing, cm: 7.00 7.00 15.00 15.00 15.00 15.00 15.00 15.00 15.00 7.00 7.00
[ [
DESIGN | l
| |
N et [
B-1 11 #3 @ 7 20 #3 @ 15 11 #3 @ 7 B-2
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Company: INGENIL STRUCTURAL
Project: Mezanine Bodega

Engineer: DAVID BECERRA
7:03:50 p. m. 17/06/2025

BEAM: C(1-2) FLOOR: 2
Length L 4.88 m 0.13 m Section: b =25.0 cm Sec: V25X35
Lu 4.63 m 0.13 m h = 35.0 cm Mat: RConcretel
X, m: 0.13 0.59 1.05 1.51 1.98 2.44 2.90 3.37 3.83 4.29 4.76
Mu(-), ton-m: -4.32 -2.32 -0.86 -0.86 -0.86 -0.86 -0.86 -0.86 -0.86 -2.27 -4.26
Mu (+), ton-m: 1.44 0.86 0.89 2.45 4.54 6.58 4.56 2.48 0.92 0.86 1.42
As(-), cm2: 3.92 2.59 2.59 2.59 2.59 2.59 2.59 2.59 2.59 2.59 3.86
As(+), cm2: 2.59 2.59 2.59 2.59 4.14 6.20 4.15 2.59 2.59 2.59 2.59
Vu, ton 5.66 5.62 5.51 5.40 5.29 5.18 5.26 5.37 5.48 5.59 5.63
Tu, ton-m: 0.04 0.04 0.04 0.04 0.04 0.04 0.03 0.03 0.03 0.03 0.03
Stirrup: #3 #3 #3 #3 #3 #3 #3 #3 #3 #3 #3
Spacing, cm: 7.00 7.00 15.00 15.00 15.00 15.00 15.00 15.00 15.00 7.00 7.00
[ [
DESIGN | l
| |
N et [
Cc-1 11 #3 @ 7 20 #3 @ 15 11 #3 @ 7 Cc-2
BEAM: D(1-2) FLOOR: 2
Length: L =4.88m = 0.13 m Section: b = 25.0 cm Sec V25X35
Lu = 4.63 m =0.13 m h = 35.0 cm Mat RConcretel
X, m: 0.13 0.59 1.05 1.51 1.98 2.44 2.90 3.37 3.83 4.29 4.76
Mu(-), ton-m: -2.28 -1.37 -0.55 -0.48 -0.48 -0.48 -0.48 -0.48 -0.62 -1.48 -2.42
Mu (+), ton-m: 0.76 0.53 0.80 1.18 1.58 2.21 1.55 1.12 0.73 0.48 0.81
As(-), cm2: 2.59 2.59 2.59 2.59 2.59 2.59 2.59 2.59 2.59 2.59 2.59
As(+), cm2: 2.59 2.59 2.59 2.59 2.59 2.59 2.59 2.59 2.59 2.59 2.59
Vu, ton 2.37 2.33 2.22 2.11 2.00 1.89 2.06 2.18 2.29 2.40 2.43
Tu, ton-m: 0.07 0.07 0.07 0.07 0.07 0.07 0.07 0.07 0.07 0.07 0.07
Stirrup: #3 #3 #3 #3 #3 #3 #3 #3 #3 #3 #3
Spacing, cm: 7.00 7.00 15.00 15.00 15.00 15.00 15.00 15.00 15.00 7.00 7.00
[ [
DESIGN | l
| |
N et [
D-1 11 #3 @ 7 20 #3 @ 15 11 #3 @ 7 D-2
BEAM: A(1-2) FLOOR: 3
Length: L =4.88m = 0.13 m Section: b = 25.0 cm Sec V25X30
Lu 4.63 m =0.13 m h = 30.0 cm Mat RConcretel
X, m: 0.13 0.59 1.05 1.51 1.98 2.44 2.90 3.37 3.83 4.29 4.76
Mu(-), ton-m: -1.00 -0.64 -0.34 -0.20 -0.20 -0.20 -0.20 -0.20 -0.28 -0.53 -0.86
Mu (+), ton-m: 0.33 0.38 0.40 0.42 0.39 0.34 0.41 0.47 0.48 0.45 0.41
As(-), cm2: 2.18 2.18 2.18 2.18 2.18 2.18 2.18 2.18 2.18 2.18 2.18
As(+), cm2: 2.18 2.18 2.18 2.18 2.18 2.18 2.18 2.18 2.18 2.18 2.18
Vu, ton 0.83 0.79 0.68 0.58 0.48 0.37 0.41 0.51 0.62 0.72 0.77
Tu, ton-m: 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Stirrup: #3 #3 #3 #3 #3 #3 #3 #3 #3 #3 #3
Spacing, cm: 6.00 6.00 13.00 13.00 13.00 13.00 13.00 13.00 13.00 6.00 6.00
[ [
DESIGN | l
| |
N et [
A-1 11 #3 @ 6 25 #3 @ 13 11 #3 @ 6 A-2
BEAM: D(1-2) FLOOR: 3
Length L 4.88 m = 0.13 m Section: b = 25.0 cm Sec V25X30
Lu 4.63 m =0.13 m h = 30.0 cm Mat RConcretel
X, m: 0.13 0.59 1.05 1.51 1.98 2.44 2.90 3.37 3.83 4.29 4.76
Mu(-), ton-m: -0.90 -0.59 -0.33 -0.19 -0.19 -0.19 -0.19 -0.19 -0.35 -0.62 -0.93
Mu (+), ton-m: 0.30 0.30 0.32 0.32 0.28 0.24 0.28 0.31 0.31 0.29 0.31
As(-), cm2: 2.18 2.18 2.18 2.18 2.18 2.18 2.18 2.18 2.18 2.18 2.18
As(+), cm2: 2.18 2.18 2.18 2.18 2.18 2.18 2.18 2.18 2.18 2.18 2.18
Vu, ton 0.71 0.67 0.57 0.48 0.38 0.30 0.40 0.49 0.59 0.68 0.72
Tu, ton-m: 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Stirrup: #3 #3 #3 #3 #3 #3 #3 #3 #3 #3 #3
Spacing, cm: 6.00 6.00 13.00 13.00 13.00 13.00 13.00 13.00 13.00 6.00 6.00
[ [
DESIGN | l
| |
N et [
D-1 11 #3 @ 6 25 #3 @ 13 11 #3 @ 6 D-2
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Company: INGENIL STRUCTURAL Engineer: DAVID BECERRA
Project: Mezanine Bodega 7:03:50 p. m. 17/06/2025

BEAM: 1z (A-Al) FLOOR: 2

Length: L =10.95m a =0.13 m Section: b =20.0 cm Sec: V20X35
Lu 0.83 m c=0.00m h = 35.0 cm Mat: RConcretel
X, m: 0.13 0.21 0.29 0.37 0.46 0.54 0.62 0.70 0.78 0.87 0.95
Mu(-), ton-m: -0.16 -0.13 -0.09 -0.06 -0.03 -0.01 0.00 0.00 0.00 0.00 0.00
Mu (+), ton-m: 0.00 0.00 0.00 0.00 0.00 0.02 0.03 0.06 0.08 0.11 0.13
As(-), cm2: 2.39 2.39 2.39 2.39 2.39 2.39 2.39 2.39 2.39 2.39 2.39
As(+), cm2: 2.39 2.39 2.39 2.39 2.39 2.39 2.39 2.39 2.39 2.39 2.39
Vu, ton 0.38 0.38 0.38 0.38 0.37 0.36 0.34 0.32 0.31 0.29 0.27
Tu, ton-m: 0.14 0.14 0.14 0.14 0.14 0.14 0.14 0.14 0.14 0.14 0.14
Stirrup: #3 #3 #3 #3 #3 #3 #3 #3 #3 #3 #3
Spacing, cm: 15.00 15.00 15.00 15.00 15.00 15.00 15.00 15.00 15.00 15.00 15.00
[ [
DESIGN | |
| |
N et [
A-1z 6 #3 @ 15 Al-1z

BEAM: 1(A-B) FLOOR: 2

Length: L =4.18m a = 0.15m Section: b = 25.0 cm Sec: V25X35
Lu = 3.88 m c=20.15m h = 35.0 cm Mat: RConcretel
X, m 0.15 0.54 0.93 1.31 1.70 2.09 2.48 2.87 3.25 3.64 4.03
Mu(-), ton-m -4.20 -1.21 -0.84 -0.84 -0.84 -0.84 -0.84 -0.84 -1.11 -2.45 -4.08
Mu (+), ton-m 1.40 0.98 3.21 3.86 3.30 2.56 1.61 0.84 0.84 0.84 1.36
As(-), cm2: 3.80 2.59 2.59 2.59 2.59 2.59 2.59 2.59 2.59 2.59 3.69
As(+), cm2: 2.59 2.59 2.86 3.47 2.95 2.59 2.59 2.59 2.59 2.59 2.59
Vu, ton 10.52 10.46 10.15 2.65 3.08 3.51 3.94 4.37 4.80 5.18 5.26
Tu, ton-m: 0.15 0.15 0.15 0.09 0.09 0.09 0.09 0.09 0.09 0.09 0.09
Stirrup: #3 #3 #3 #3 #3 #3 #3 #3 #3 #3 #3
Spacing, cm: 7.00 7.00 15.00 15.00 15.00 15.00 15.00 15.00 15.00 7.00 7.00
[ [
DESIGN | l
| |
N et [
A-1 11 #3 @ 7 15 #3 @ 15 11 #3 @ 7 B-1
BEAM: 1(B-C) FLOOR: 2
Length: L =3.97m a = 0.15m Section: b = 25.0 cm Sec: V25X35
Lu = 3.67 m c=20.15m h = 35.0 cm Mat: RConcretel
X, m: 0.15 0.52 0.88 1.25 1.62 1.99 2.35 2.72 3.09 3.45 3.82
Mu(-), ton-m: -2.27 -1.46 -0.78 -0.45 -0.45 -0.45 -0.45 -0.45 -0.45 -0.98 -1.67
Mu (+), ton-m: 0.76 0.45 0.45 0.45 0.46 0.56 0.54 0.49 0.45 0.45 0.56
As(-), cm2: 2.59 2.59 2.59 2.59 2.59 2.59 2.59 2.59 2.59 2.59 2.59
As(+), cm2: 2.59 2.59 2.59 2.59 2.59 2.59 2.59 2.59 2.59 2.59 2.59
Vu, ton 2.68 2.61 2.15 1.76 1.37 0.99 1.07 1.45 1.84 2.23 2.31
Tu, ton-m: 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Stirrup: #3 #3 #3 #3 #3 #3 #3 #3 #3 #3 #3
Spacing, cm: 7.00 7.00 15.00 15.00 15.00 15.00 15.00 15.00 15.00 7.00 7.00
[ [
DESIGN | l
| |
N et [
B-1 11 #3 @ 7 14 #3 @ 15 11 #3 @ 7 c-1
BEAM: 1(C-D) FLOOR: 2
Length: L =2.92m a = 0.15m Section: b = 25.0 cm Sec: V25X35
Lu = 2.62 m c=20.15m h = 35.0 cm Mat: RConcretel
X, m: 0.15 0.41 0.67 0.94 1.20 1.46 1.72 1.98 2.25 2.51 2.77
Mu(-), ton-m -1.35 -0.87 -0.47 -0.35 -0.35 -0.35 -0.35 -0.38 -0.75 -1.22 -1.76
Mu (+), ton-m 0.62 0.63 0.61 0.57 0.47 0.44 0.55 0.61 0.63 0.63 0.60
As(-), cm2 2.59 2.59 2.59 2.59 2.59 2.59 2.59 2.59 2.59 2.59 2.59
As(+), cm2 2.59 2.59 2.59 2.59 2.59 2.59 2.59 2.59 2.59 2.59 2.59
Vu, ton 1.94 1.94 1.72 1.44 1.17 1.13 1.40 1.68 1.95 2.18 2.18
Tu, ton-m: 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03
Stirrup: #3 #3 #3 #3 #3 #3 #3 #3 #3 #3 #3
Spacing, cm: 00 7.00 7.00 15.00 15.00 15.00 15.00 15.00 7.00 7.00 7.00

DESIGN

I
I
I
-1 11 #3 @ 7 7 #3 @ 15 11 #3 @ 7 D-1
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Company: INGENIL STRUCTURAL Engineer: DAVID BECERRA
Project: Mezanine Bodega 7:03:50 p. m. 17/06/2025

BEAM: 1A (A-B) FLOOR: 2

Length: L =4.18m a = 0.13 m Section: b =20.0 cm Sec: V20X35
Lu 3.93 m c=20.13m h = 35.0 cm Mat: RConcretel
X, m: 0.13 0.52 0.91 1.30 1.70 2.09 2.48 2.88 3.27 3.66 4.05
Mu(-), ton-m: -0.46 -0.46 -0.46 -0.46 -0.46 -0.46 -0.46 -0.46 -0.46 -0.86 -2.32
Mu (+), ton-m: 0.46 0.46 0.46 0.81 1.40 1.66 1.55 1.10 0.46 0.46 0.77
As(-), cm2: 2.08 2.08 2.08 2.08 2.08 2.08 2.08 2.08 2.08 2.08 2.08
As(+), cm2: 2.08 2.08 2.08 2.08 2.08 2.08 2.08 2.08 2.08 2.08 2.08
Vu, ton 0.37 0.25 0.78 1.91 1.15 0.35 0.85 1.61 2.43 3.34 3.53
Tu, ton-m: 0.03 0.03 0.03 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01
Stirrup: #3 #3 #3 #3 #3 #3 #3 #3 #3 #3 #3
Spacing, cm: 7.00 7.00 15.00 15.00 15.00 15.00 15.00 15.00 15.00 7.00 7.00
[ [
DESIGN | l
| |
N et [
A-1A 11 #3 @ 7 16 #3 @ 15 11 #3 @ 7 B-1A
BEAM: 1A (B-C) FLOOR: 2
Length: L =3.97m a = 0.13 m Section: b =20.0 cm Sec: V20X35
Lu = 3.72 m c=20.13m h = 35.0 cm Mat: RConcretel
X, m 0.13 0.50 0.87 1.24 1.61 1.99 2.36 2.73 3.10 3.47 3.85
Mu(-), ton-m: -2.36 -0.91 -0.47 -0.47 -0.47 -0.47 -0.47 -0.47 -0.47 -0.63 -1.92
Mu (+), ton-m: 0.79 0.47 0.47 1.17 1.72 1.94 1.80 1.35 0.57 0.47 0.64
As(-), cm2: 2.10 2.08 2.08 2.08 2.08 2.08 2.08 2.08 2.08 2.08 2.08
As(+), cm2: 2.08 2.08 2.08 2.08 2.08 2.08 2.08 2.08 2.08 2.08 2.08
Vu, ton 3.73 3.58 2.72 1.85 1.10 0.24 0.87 1.63 2.48 3.35 3.49
Tu, ton-m: 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Stirrup: #3 #3 #3 #3 #3 #3 #3 #3 #3 #3 #3
Spacing, cm: 7.00 7.00 15.00 15.00 15.00 15.00 15.00 15.00 15.00 7.00 7.00
[ [
DESIGN | l
| |
N et [
B-1A 11 #3 @ 7 14 #3 @ 15 11 #3 @ 7 C-1A
BEAM: 1A (C-D) FLOOR: 2
Length: L =2.92m a = 0.13 m Section: b =20.0 cm Sec: V20X35
Lu = 2.67 m c=20.13m h = 35.0 cm Mat: RConcretel
X, m: 0.13 0.39 0.66 0.93 1.19 1.46 1.73 1.99 2.26 2.53 2.80
Mu(-), ton-m: -1.88 -0.93 -0.38 -0.38 -0.38 -0.38 -0.38 -0.38 -0.38 -0.38 -0.38
Mu (+), ton-m: 0.63 0.38 0.38 0.48 0.94 1.24 1.35 1.29 1.07 0.68 0.38
As(-), cm2: 2.08 2.08 2.08 2.08 2.08 2.08 2.08 2.08 2.08 2.08 2.08
As(+), cm2: 2.08 2.08 2.08 2.08 2.08 2.08 2.08 2.08 2.08 2.08 2.08
Vu, ton 3.14 3.14 2.62 2.00 1.38 0.88 0.38 0.55 1.11 1.63 1.63
Tu, ton-m: 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Stirrup: #3 #3 #3 #3 #3 #3 #3 #3 #3 #3 #3
Spacing, cm: 7.00 7.00 7.00 15.00 15.00 15.00 15.00 15.00 7.00 7.00 7.00
[ [
DESIGN | l
| |
N et [
Cc-1a 11 #3 @ 7 7 #3 @ 15 11 #3 @ 7 D-1A
BEAM: 2 (A-B) FLOOR: 2
Length: L =4.18m a = 0.15m Section: b = 25.0 cm Sec: V25X35
Lu = 3.88 m c=20.15m h = 35.0 cm Mat: RConcretel
X, m: 0.15 0.54 0.93 1.31 1.70 2.09 2.48 2.87 3.25 3.64 4.03
Mu(-), ton-m -1.96 -0.91 -0.47 -0.47 -0.47 -0.47 -0.47 -0.47 -0.59 -1.38 -2.35
Mu (+), ton-m 0.65 0.53 1.00 1.21 1.19 1.13 0.87 0.59 0.47 0.47 0.78
As(-), cm2 2.59 2.59 2.59 2.59 2.59 2.59 2.59 2.59 2.59 2.59 2.59
As(+), cm2 2.59 2.59 2.59 2.59 2.59 2.59 2.59 2.59 2.59 2.59 2.59
Vu, ton 3.32 3.26 2.96 1.34 0.93 1.24 1.67 2.10 2.52 2.91 2.99
Tu, ton-m: 0.14 0.14 0.14 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02
Stirrup: #3 #3 #3 #3 #3 #3 #3 #3 #3 #3 #3
Spacing, cm: 00 7.00 15.00 15.00 15.00 15.00 15.00 15.00 15.00 7.00 7.00

DESIGN

|
|
I
-2 11 #3 @ 7 15 #3 @ 15 11 #3 @ 7 B-2
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Company: INGENIL STRUCTURAL
Project: Mezanine Bodega

Engineer: DAVID BECERRA
7:03:50 p. m. 17/06/2025

BEAM: 2 (B-C) FLOOR: 2
Length L 3.97 m 0.15 m Section: b =25.0 cm Sec: V25X35
Lu 3.67 m 0.15 m h = 35.0 cm Mat: RConcretel
X, m: 0.15 0.52 0.88 1.25 1.62 1.99 2.35 2.72 3.09 3.45 3.82
Mu(-), ton-m: -1.91 -1.14 -0.52 -0.38 -0.38 -0.38 -0.38 -0.38 -0.38 -0.93 -1.65
Mu (+), ton-m: 0.64 0.38 0.38 0.48 0.62 0.74 0.66 0.54 0.38 0.38 0.55
As(-), cm2: 2.59 2.59 2.59 2.59 2.59 2.59 2.59 2.59 2.59 2.59 2.59
As(+), cm2: 2.59 2.59 2.59 2.59 2.59 2.59 2.59 2.59 2.59 2.59 2.59
Vu, ton 2.45 2.38 1.90 1.52 1.13 0.75 1.01 1.39 1.78 2.23 2.31
Tu, ton-m: 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Stirrup: #3 #3 #3 #3 #3 #3 #3 #3 #3 #3 #3
Spacing, cm: 7.00 7.00 15.00 15.00 15.00 15.00 15.00 15.00 15.00 7.00 7.00
[ [
DESIGN | l
| |
N et [
B-2 11 #3 @ 7 14 #3 @ 15 11 #3 @ 7 c-2
BEAM: 2 (C-D) FLOOR: 2
Length: L =2.92m = 0.15 m Section: b = 25.0 cm Sec V25X35
Lu = 2.62 m = 0.15m h = 35.0 cm Mat RConcretel
X, m: 0.15 0.41 0.67 0.94 1.20 1.46 1.72 1.98 2.25 2.51 2.77
Mu(-), ton-m: -1.58 -1.04 -0.59 -0.32 -0.32 -0.32 -0.32 -0.32 -0.54 -0.92 -1.39
Mu (+), ton-m: 0.53 0.39 0.41 0.41 0.39 0.42 0.57 0.67 0.70 0.71 0.69
As(-), cm2: 2.59 2.59 2.59 2.59 2.59 2.59 2.59 2.59 2.59 2.59 2.59
As(+), cm2: 2.59 2.59 2.59 2.59 2.59 2.59 2.59 2.59 2.59 2.59 2.59
Vu, ton 2.15 2.15 1.92 1.65 1.37 1.10 1.10 1.38 1.65 1.88 1.88
Tu, ton-m: 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04
Stirrup: #3 #3 #3 #3 #3 #3 #3 #3 #3 #3 #3
Spacing, cm: 7.00 7.00 7.00 15.00 15.00 15.00 15.00 15.00 7.00 7.00 7.00
[ [
DESIGN | l
| |
N et [
Cc-2 11 #3 @ 7 7 #3 @ 15 11 #3 @ 7 D-2
BEAM: 1 (A-B) FLOOR: 3
Length: L =4.18m = 0.15 m Section: b = 25.0 cm Sec V25X30
Lu 3.88 m = 0.15m h = 30.0 cm Mat RConcretel
X, m: 0.15 0.54 0.93 1.31 1.70 2.09 2.48 2.87 3.25 3.64 4.03
Mu(-), ton-m: -0.79 -0.51 -0.27 -0.16 -0.16 -0.16 -0.16 -0.16 -0.24 -0.47 -0.76
Mu (+), ton-m: 0.26 0.16 0.16 0.16 0.16 0.18 0.16 0.16 0.16 0.16 0.25
As(-), cm2: 2.18 2.18 2.18 2.18 2.18 2.18 2.18 2.18 2.18 2.18 2.18
As(+), cm2: 2.18 2.18 2.18 2.18 2.18 2.18 2.18 2.18 2.18 2.18 2.18
Vu, ton 0.93 0.88 0.71 0.52 0.38 0.24 0.36 0.50 0.69 0.88 0.95
Tu, ton-m: 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02
Stirrup: #3 #3 #3 #3 #3 #3 #3 #3 #3 #3 #3
Spacing, cm: 6.00 6.00 13.00 13.00 13.00 13.00 13.00 13.00 13.00 6.00 6.00
[ [
DESIGN | l
| |
N et [
A-1 11 #3 @ 6 19 #3 @ 13 11 #3 @ 6 B-1
BEAM: 1(B-C) FLOOR: 3
Length L 3.97 m = 0.15 m Section: b = 25.0 cm Sec V25X30
Lu 3.67 m = 0.15m h = 30.0 cm Mat RConcretel
X, m: 0.15 0.52 0.88 1.25 1.62 1.99 2.35 2.72 3.09 3.45 3.82
Mu(-), ton-m: -0.40 -0.19 -0.15 -0.15 -0.15 -0.15 -0.15 -0.15 -0.20 -0.44 -0.73
Mu (+), ton-m: 0.15 0.17 0.25 0.31 0.35 0.35 0.27 0.17 0.15 0.15 0.24
As(-), cm2: 2.18 2.18 2.18 2.18 2.18 2.18 2.18 2.18 2.18 2.18 2.18
As(+), cm2: 2.18 2.18 2.18 2.18 2.18 2.18 2.18 2.18 2.18 2.18 2.18
Vu, ton 0.78 0.74 0.59 0.45 0.31 0.36 0.51 0.65 0.80 0.94 0.98
Tu, ton-m: 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Stirrup: #3 #3 #3 #3 #3 #3 #3 #3 #3 #3 #3
Spacing, cm: 6.00 6.00 13.00 13.00 13.00 13.00 13.00 13.00 13.00 6.00 6.00
[ [
DESIGN | l
| |
N et [
B-1 11 #3 @ 6 18 #3 @ 13 11 #3 @ 6 c-1
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BEAM: 1(C-D) FLOOR: 3
Length: L =2.92m 0.15 m Section: b =25.0 cm Sec: V25X30
Lu 2.62 m 0.15 m h = 30.0 cm Mat: RConcretel
X, m: 0.15 0.41 0.67 0.94 1.20 1.46 1.72 1.98 2.25 2.51 2.77
Mu(-), ton-m: -0.41 -0.26 -0.14 -0.12 -0.12 -0.12 -0.12 -0.13 -0.26 -0.42 -0.61
Mu (+), ton-m: 0.18 0.18 0.17 0.16 0.14 0.12 0.12 0.12 0.12 0.12 0.20
As(-), cm2: 2.18 2.18 2.18 2.18 2.18 2.18 2.18 2.18 2.18 2.18 2.18
As(+), cm2: 2.18 2.18 2.18 2.18 2.18 2.18 2.18 2.18 2.18 2.18 2.18
Vu, ton 0.66 0.66 0.56 0.46 0.36 0.41 0.51 0.61 0.71 0.81 0.81
Tu, ton-m: 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03
Stirrup: #3 #3 #3 #3 #3 #3 #3 #3 #3 #3 #3
Spacing, cm: 6.00 6.00 6.00 13.00 13.00 13.00 13.00 13.00 6.00 6.00 6.00
[ [
DESIGN | l
| |
N et [
c-1 11 #3 @ 6 10 #3 @ 13 11 #3 @ 6 D-1
BEAM: 2 (A-B) FLOOR: 3
Length: L =4.18m = 0.15 m Section: b = 25.0 cm Sec V25X30
Lu = 3.88 m = 0.15m h = 30.0 cm Mat RConcretel
X, m: 0.15 0.54 0.93 1.31 1.70 2.09 2.48 2.87 3.25 3.64 4.03
Mu(-), ton-m: -0.63 -0.35 -0.14 -0.14 -0.14 -0.14 -0.14 -0.14 -0.15 -0.38 -0.68
Mu (+), ton-m: 0.21 0.14 0.14 0.22 0.29 0.33 0.28 0.19 0.14 0.14 0.23
As(-), cm2: 2.18 2.18 2.18 2.18 2.18 2.18 2.18 2.18 2.18 2.18 2.18
As(+), cm2: 2.18 2.18 2.18 2.18 2.18 2.18 2.18 2.18 2.18 2.18 2.18
Vu, ton 0.89 0.84 0.67 0.49 0.35 0.23 0.37 0.52 0.72 0.90 0.95
Tu, ton-m: 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02
Stirrup: #3 #3 #3 #3 #3 #3 #3 #3 #3 #3 #3
Spacing, cm: 6.00 6.00 13.00 13.00 13.00 13.00 13.00 13.00 13.00 6.00 6.00
[ [
DESIGN | l
| |
N et [
A-2 11 #3 @ 6 19 #3 @ 13 11 #3 @ 6 B-2
BEAM: 2 (B-C) FLOOR: 3
Length: L =3.97m = 0.15 m Section: b = 25.0 cm Sec V25X30
Lu 3.67 m = 0.15m h = 30.0 cm Mat RConcretel
X, m: 0.15 0.52 0.88 1.25 1.62 1.99 2.35 2.72 3.09 3.45 3.82
Mu(-), ton-m: -0.59 -0.33 -0.13 -0.12 -0.12 -0.12 -0.12 -0.12 -0.13 -0.34 -0.59
Mu (+), ton-m: 0.20 0.12 0.12 0.20 0.26 0.30 0.26 0.19 0.12 0.12 0.20
As(-), cm2: 2.18 2.18 2.18 2.18 2.18 2.18 2.18 2.18 2.18 2.18 2.18
As(+), cm2: 2.18 2.18 2.18 2.18 2.18 2.18 2.18 2.18 2.18 2.18 2.18
Vu, ton 0.86 0.82 0.66 0.48 0.34 0.21 0.35 0.48 0.66 0.82 0.86
Tu, ton-m: 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Stirrup: #3 #3 #3 #3 #3 #3 #3 #3 #3 #3 #3
Spacing, cm: 6.00 6.00 13.00 13.00 13.00 13.00 13.00 13.00 13.00 6.00 6.00
[ [
DESIGN | l
| |
N et [
B-2 11 #3 @ 6 18 #3 @ 13 11 #3 @ 6 Cc-2
BEAM: 2 (C-D) FLOOR: 3
Length: L =2.92m = 0.15 m Section: b = 25.0 cm Sec V25X30
Lu 2.62 m = 0.15m h = 30.0 cm Mat RConcretel
X, m: 0.15 0.41 0.67 0.94 1.20 1.46 1.72 1.98 2.25 2.51 2.77
Mu(-), ton-m: -0.47 -0.30 -0.17 -0.09 -0.09 -0.09 -0.09 -0.09 -0.18 -0.31 -0.47
Mu (+), ton-m: 0.16 0.13 0.14 0.14 0.13 0.14 0.16 0.17 0.16 0.15 0.16
As(-), cm2: 2.18 2.18 2.18 2.18 2.18 2.18 2.18 2.18 2.18 2.18 2.18
As(+), cm2: 2.18 2.18 2.18 2.18 2.18 2.18 2.18 2.18 2.18 2.18 2.18
Vu, ton 0.68 0.68 0.58 0.48 0.38 0.28 0.36 0.46 0.56 0.66 0.66
Tu, ton-m: 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02
Stirrup: #3 #3 #3 #3 #3 #3 #3 #3 #3 #3 #3
Spacing, cm: 6.00 6.00 6.00 13.00 13.00 13.00 13.00 13.00 6.00 6.00 6.00
[ [
DESIGN | l
| |
N et [
Cc-2 11 #3 @ 6 10 #3 @ 13 11 #3 @ 6 D-2
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CHEQUEO COLUMNA FUERTE -
VIGA DEBIL



EngSolutions RCB Version 9.1.6 - License No: B13087-A219 Page No. 1

Company: INGENIL STRUCTURAL Engineer: DAVID BECERRA
Project: Mezanine Bodega 7:04:28 p. m. 17/06/2025
File: C:\Users\INGENIL STRUCTURAL\Desktop\OTROS INGENIL\2025\057 Mezanine Bodega Becerra_Yilinson_Metaldeck\PRIN

Units: ton-m

Direction 2 Direction 3

Axis Floor S.Mnc-> S.Mnb-> S.Mnc<- S.Mnb<- Ratio S.Mnc-> S.Mnb-> S.Mnc<- S.Mnb<- Ratio
A-1 2 7.0 3.2 7.5 3.7 2.0 9.1 3.2 8.7 4.7 1.9
B-1 2 8.8 3.2 9.3 5.3 1.7 11.3 7.8 10.9 7.9 1.4
c-1 2 7.1 3.2 7.5 4.8 1.6 9.1 6.5 8.9 6.5 1.4
D-1 2 6.7 3.2 6.6 3.2 2.0 8.4 3.2 8.0 3.2 2.5
A-2 2 6.7 3.2 6.7 3.2 2.1 8.4 3.2 8.2 3.2 2.5
B-2 2 7.3 5.0 7.6 3.2 1.5 9.4 6.5 8.9 6.5 1.4
c-2 2 6.9 4.7 7.2 3.2 1.5 8.8 6.5 8.5 6.5 1.3
D-2 2 6.8 3.2 6.5 3.2 2.0 8.4 3.2 8.0 3.2 2.5
S.Mnc: Sum of nominal flexural strengths of columns framing into the joint

S.Mnb: Sum of nominal flexural strengths of beams framing into the joint

--> : Drift +

<-- : Drift -

Ratio: MIN (S.Mnc/SMnb ->, S.Mnc/SMnb ->)
Check: OK If Ratio > 1.2
X If Ratio < 1.2 *



ANEXO 13

DISENO ELEMENTOS NO
ESTRUCTURALES
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ACCELERATIONS ON NON-STRUCTURAL ELEMENTS- NSR-10

FLOOR ACCELERATTIONS

Level hx hx/heq ax
3 5.34 1.33 0.737
2 2.70 0.67 0.447
Seismic base level . . . . . . . . . . o . . = 1
Height above seismic base, hn . . . . . . . = 5.35m
Equivalent height, hegq = 0.75 hn . . . . . . = 4.0l m
Ground acceleration, As = Aa Fa I . . . . . = 0.230
Spectral acceleration, Sa . . . . . . . . . = 0.552
ax = Sa hx/heq for hx > heq
ax = As + (Sa -As) hx/heq for hx < heq
Force on structural non-seismic element : Fp = ax Wp / Ro
Force on nonstructural element : Fp = ax ap Wp / Rp
>

0.5 Aa I Wp
ap : component amplification factor




EXPONENCIAL

INGENIERIA

PROYECTO

MEZZANINE BODEGA ESTACION DE BOMBEROS

Aceleracion en el piso (ax)

ax (g)

0.74

Masa del elemento no estructural (Mp)

Espesor muro(m) = 0.15
Altura de piso(m) 2.7
Y Mamp (kgf/ms) 1300
Mp (kg/m) = 526.5
Fuerza sismica de diseiio
Aa 0.15
a.a Al
' 1 F,=—LgM, > M,
Rp 1.5 RIJ 2
ap 1
Fp (Kgf/m) = 259.7
Momento maximo
Mmax (kg-m/m) = 175.3 E, * hy
Mmax - 4
Cortante
Vmax (kgf/m) = 129.9 E,
Vnax = ?
Resistencia
fy (kgf/cm?2) 4200
Longitud conector (cm) 10
Diametro M resistente M disefio
Barra
(cm) (kgf-cm) (kgf-cm)
1/2" 1.27 844.62 649.35 oK

CONCLUSION: El refuerzo longitudinal es 1 @ 1/2 ¢/1.5m




EXPONENCIAL

INGENIERIA

PROYECTO I MEZZANINE ESTACION DE BOMBEROS - CULATA Y ANTEPECHO (Ap = 2.5)

Aceleracion en el piso (ax)

ax (g) = 0.74

Masa del elemento no estructural (Mp)

Espesor muro(m) = 0.15
Altura de piso(m) 1.2
Y Mamp (kgf/m?>) 1300
Mp (kg/m) = 234
Fuerza sismica de diseiio
Aa 0.15
a.a Al
[ 1 F, =——gM, 2——gM,
Rp 1.5 K, 2
ap 2.5
Fp (Kgf/m) = 288.6
Momento maximo
Mmax (kg-m/m) = 86.6 E, * hy
Mopax = 4
Cortante
Vmax (kgf/m) = 144.3 E,
Vnax = ?
Resistencia
fy (kgf/cm?2) 4200
Longitud conector (cm) 10
Diametro M resistente M disefio
Barra
(cm) (kgf-cm) (kgf-cm)
1/2" 1.27 844.62 721.50 oKl

CONCLUSION: El refuerzo longitudinal es1 @ 1/2 ¢/1.5m




ANEXO 14. DISENO DE
CORREAS



Memorias de calculo Fecha

Correas de Cubiertas junio 16 / 2025

CORPACE RO Proyecto Aprobo

Pioneros, Lideres y Expertos

Mezzanine Bodega

Tipo de seccion: Perlin C A
Materiales i
, . Smm
Mddulo de elasticidad del acero E [ka/cneé) : 2040000
Esfuerzo de fluencia del Perlin Fy (kg/cmé) : 3500
Esfuerzo dltimo del perlin Fu (ka/enf) : 4570 Almgr 3
IS
Numero de luces: 1 Luz J)
|
4.88m
N N
Separacion correas S(m): 1
Pendiente de la cubierta M (%): 10
Tensores a: Sin tensores
Cargas Sobreimpuestas
Tipo de teja: Arquitectonica (4.32Kg/m2)
Elementos varios:
Carga viva (kg/m2): 50
Granizo (kg/m2): 0
Otro adicional a los anteriores (kg/m2): 30
Viento en succion (kg/m2): 0.00
Viento en presion (kg/m2): 0.00
Notas:
- Viento en succién con signo negativo (-).
-La carga de granizo que aparece por defecto es sugerida
por el programa de acuerdo a la pendiente de la cubierta.
Recuerde que las regiones ubicadas a menos de 2000m
sobre el nivel del mar no se debe tener en cuenta la carga
de granizo.
CORPACERO S.A. - Corpasoft 3 - 2025 1des

Bogotéa: Cra. 68 #23-52 / PBX: 57(1) 446 4100 / Fax: 57(1) 446 4140 - corpasoft@corpacero.com

NOTA: Estas memorias de calculo deben ser revisadas y aprobadas por un Ingeniero Calculista.



C

CORPACERO | rroyecto

Pioneros, Lideres y Expertos

Seleccion:

Desighacion
P3-10-16
P3-12-16
P-1416
P3-8-14
P-10-14
P3-9-14
P3-10-14
P-12-14
P-3-12
P3-812
P3-12-14
P-1012
P-14-14
P3-312
P-8-11
P3-1012
P-3-11
P1212
P3-8-11
P-10-11
P3-1212
P3-9-11
P-1412
P3-10-11
P-12-11
P3-12-11
P-14-11

5.86
5.88
6.22
6.28
6.68
7.02
7.28
7.35
7.48
7.78
7.82
7.85
8.14
8.35
8.73
8.77
8.82
9.33
9.35
9.42
9.77
10.02
10.53
11.22
11.72

Memorias de calculo

Correas de Cubiertas

Mezzanine Bodega

P-8-11

L, Momento dltimo Cortante dltimo

egro Ka/m Mu (kg-m) Yu [ka)
376.76 308.82
378.89 31057
379.78 311.29
379.85 311.35
381.06 312.34
381.27 312,52
382.69 313.68
383.9 31467
384.83 315.43
385.08 315.64
385.54 316.01
386.6 316.89
386.75 37
386.85 317.09
387.98 317.94
388.63 318.55
389.98 319.66
390.12 319.77
390.3 319.92
392.11 321.4
392.18 321.46
392.43 321.67
393.68 322,69
39457 323.41
396.38 324.9
398.83 326.91
400.61 328.37

[z Db nx)+Muy/dhd ny)

0.96
0.81
1
0.96
0.93
0.8
0.69
0.76
0.88
0.77
0.57
0.76
0.69
0.64
0.9
0.55
0.67
0.6
0.65
0.65
0.43
0.54
0.51
0.46
0.52
0.37
0.44

CORPACERO S.A. - Corpasoft 3 - 2025
Bogotéa: Cra. 68 #23-52 / PBX: 57(1) 446 4100 / Fax: 57(1) 446 4140 - corpasoft@corpacero.com

NOTA: Estas memorias de calculo deben ser revisadas y aprobadas por un Ingeniero Calculista.

Fecha

junio 16 / 2025

Aprobd

[Muz/dhd NP+ usddvn=F

NAA,
NAA
NA&,
NAA,
NAA
NAA
NAA,
NAA
NAA
NA&,
NAA
NAA
NA&,
NAA,
NAA
NA&,
NAA,
NAA
NA&,
NAA,
NAA
NAA
NA&,
NAA
NAA
NA&,
NAA

2de5
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CORPACERO

Pioneros, Lideres y Expertos

Memorias de calculo

Correas de Cubiertas

Proyecto

Mezzanine Bodega

Propiedades Fisicas y Geométricas

A [em):

B [cm):

C [cm):

CALIEBRE:
ESPESOR, e [cm]:
PESO NEGRO [kg/m]:
PESO GALY [kg/m):
AREA BRUTA [cré):
AREA EFECTIVA (cré):
I% [cmd):

lex [cmd):

S [cne):

Sxe [cnr):

Iy [cmd]):

ley [cmd):

Sy [cn):

Sye [cnr):

1 [cm):

 (cm):

Xeg [cm):

Yeg [cm):

J [cmd):

Cw [cmE]:

20.32
6.35
1.91

1

0.3
8.14
8.22
10.30
8.22
612.97
612.97
60.33
60.33
5017
5017
10.84
10.73
7.7
2.21
-4.19

0

0.3
3394.2

Fecha

junio 16 / 2025

Aprobd

2010 5
1809 4 g

1608 1 ..

1407 4

1206 4 \\\\

1005 4 ~

804 4 R,
03 1

N B
[
- N
! l
T T

Momento critico resistente ¢pMn(kg.m)

0 4+

0 1 2 3
Longitud no soportada lateralmente Lb (m)

Cargas Gravitacionales

Carga muerta - D (kg/ne): 42 46
Carga viva de cubierta - Lr (kg/mé): 50
Carga de granizo - G [kg/né):

Viento en presion (ka/mé): 0
Vienta en succion (kg/mé): 0

CORPACERO S.A. - Corpasoft 3 - 2025

Bogotéa: Cra. 68 #23-52 / PBX: 57(1) 446 4100 / Fax: 57(1) 446 4140 - corpasoft@corpacero.com

NOTA: Estas memorias de calculo deben ser revisadas y aprobadas por un Ingeniero Calculista.
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CORPACERO

Pioneros, Lideres y Expertos

Memorias de calculo

Correas de Cubiertas

Fecha

junio 16 / 2025

Proyecto

Mezzanine Bodega

Aprobd

Combinaciones Carga Ultima En Direccién Horizontal WhiKg/m) Carga Ultima En Direccién Vertical W{Ka/m)

Hipdtesis de Cargas Wuem = yed WV =y (CY)  Wu Wem=vyed W OLCV=y. WCwp=yOwW WCwWs=yOW Wu

1.4CM+0CV+0w 5.91 0 5.91 53.15 0 0 0 59.15

1.2CM+1.BCV+0/ 5.07 7.96 13.03 50.7 736 0 0 1303

1.2CM+1.6CV+0.8w/ 5.07 7.96 13.03 50.7 796 0 0 1303

1.2CM+0.5CV+1.6W 5.07 2.43 7.56 50.7 24.88 0 0 75.58

1. 2CM+1CV+0w 5.07 4.98 10.05 50.7 43.75 0 0 100.45

0.9CM+0CV+1.6w 38 0 38 38.02 0 0 0 38.02

0.9CM+0CV+0w 38 0 38 38.02 0 0 0 38.02

T — Momento Ultimo Mufkgm) Cortante Ultima Yu(kg)

Hipdtesis de Cargas Muy Mux Vuy Vus Mux = 388 kg.m

1.4CM+0CV+0w 17.61 176.07 7.22 144.32

1.2CM+1.6CV+ 0w/ 38.79 387.88 15.9 317.94 Muy = 39 kg.m

1.2CM+1.6CV+0.8w/ 38.79 387.98 15.9 317.94 Vux = 318 kg

1.2CM+0.5CV+1.6W 225 224.97 9.22 184.4

1. 2CM+1CV+0w 299 239.02 12.26 2451

0.9CM+0CV+1.6w 11.32 11319 464 92.78

0.9CM+0CV+0w 11.32 113.19 464 92.78

CORPACERO S.A. - Corpasoft 3 - 2025 4de5
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Memorias de calculo Fecha

@ Correas de Cubiertas junio 16 / 2025

CORPACE RO Proyecto Aprobo

Pioneros, Lideres y Expertos

Mezzanine Bodega

Capacidades de la seccidn

Mnx (kg-m): 2112
Mny (kg-m): 376
Mnr (ka-m): 1069
W [ka): 10229
Condicién de soporte lateral: 1
Lb (m] (Longitud no arriostrada): 488
Lu [m]: 1.32
Lr [m]: 294
Ch: 1
Fe (kg/cmé): 902.72
Fc (ka/cmé): 902.72
dhnx (kg-m): 43017
dhdny (kg-m): 357.2

Andlisis De Deflexiones

Inercia de la seccidn Ixe (cmd): 613
Aylem) CV: 0.295
Aadmfcm) CV: L/240= 2.033 0K
Aylem) CM+[CY 6 G): 0.546
Aadmfcm) CM+[Cy 6 G): L/180= 27 oK
Aylem) CY en voladizo: 0
Aadmfcm) CV en voladizo: L/180= 0 NaA,
Aylem) CM+[CY 6 () en voladizo: 0 wh
Aadmfcm) CM+(Cv 6 () en voladizo: LA120= 0 NA, )
\ Wihv = Carga vertical
TTRY Wh= Carga horizontal
\ & = Angulo de cublerta
"-.\9 m = Angulo de cublarta %
(=3
CORPACERO S.A. - Corpasoft 3 - 2025 5de 5
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