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MEMORIA DE ANALISIS Y DISENO ESTRUCTURAL
CANCHA DE FUTBOL 9

FECHA JUNIO 2.04

LOCALIZACION : CABECERA URBANA
MUNICIPIO DE MONTECRISTO, BOLIVAR

DESCRIPCION : EDIFICACION DESTINADA PARA LAS OFICINAS, BATERIAS
SANITARIAS, VESTIERESY GRADERIAS DE UNA CANCHA
DEFUTBOL 9

PROPIETARIO : MUNICIPIO DE MONTECRISTO, BOLIVAR

DISENADOR ESTRUCTURAL:

Préspero Diaz Poveda
Ingeniero Civil
Mat. 6820226576 STD.

Certifico que el disefio estructural de esta edificacion, expresado en las rsgnaanos
adjuntos, cumple con las Normas Colombianas de Disefio Sismo Resistente establecidas
por la Ley 400/9% sus Decretos reglamentarios.

Para la construccion, ademas de las memorias y los planos de disefio adjuntos, se debe
cumplir con todo lo estaiecido en el REGLAMENTO COLOMBIANO DE
CONSTRUCCION SISMO RESISTENTE (NSR-10).

Colaboré:José de Jesus Caceres Suarez
Ingeniero Civil. Mat. 68202152142STD

Carera 28 N0.42-66 BucaramangsSantander, Colombia.
Celular: 311 5270142 E-mail: prosperodiaz@hotmail.com



PROSPERO DIAZ POVEDA

INGENIERO CIVIL

NIT. 91.227.064 -8
MAT. 68202 - 26576

Carera 28No0.42-66 BucaramangaSantander, Colombia.
Celular: 311 5270142 E-mail: prosperodiaz@hotmail.com



L PROSPERO DIAZ POVEDA

INGENIERO CIVIL
‘:) NIT. 91.227.064 -8
MAT. 68202 - 26576

MEMORIAL DE RESPONSABILIDAD

Yo, Prospero Diaz Poveda, idi@ficado con la cedula de ciudadania # 91.227.064, de
profesion INGENIERO CIVIL, con Matricula Profesional #68208576, expedida de
conformidad con lo dispuesto en la ley 842 del 2003:

Por medio del presente documento certifico que soy responsable G&ENDI
ESTRUCTURAL dé¢ Edificio de dos nivelespara usode oficinas bateriassanitaria,
vestieres y graderias de una cancha de futboh @er construda en el Municipio de
Montecristo,Bolivar.

El disefio se encuentra contenido en las Memorias de Calcusopjaloos respectivos, en

los cuales se plasmé mi firma original, ademas anexo copia de mi Tarjeta Profesional y el
certificado de vigencia de la Matricula. Cualquier cambio que se realice sin mi autorizacion
escrita serd responsabilidad expresa del pmmmetdel proyecto, exonerdndome de
responsabilidad alguna.

Expedido en Bucaramanga, Santander &réme(13) dias del mes denio del 20213.

et I s 4
e L
¢ = ¥ f

Préspero Diaz Poveda
Ingeniero Civil
Mat. 6820226576 STD.
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CANCHA DE FUTBOL 9

DESCRIPCION : Edificacién de dos nivelescon cubiertametalica yteja liviana

SISTEMA ESTRUCTURAL : PORTICOS RESISTENTES A MOMENTOS CON
CAPACIDAD MODERADA DE DISIPACION DE
ENERGIA (DMO)

SISTEMA DE CONSTRUCCION: CUBIERTAMETALICA CON TEJALIVIANA
APOYADA EN PORTICOS DE CONCRETO

MATERIAL ESTRUCTURAL: CONCRETO ESTRUCTURAL.

CIMENTACION: ZAPATAS AISLADAS Y CORRIDASCON VIGAS DEAMARRE
EN AMBAS DIRECCIONES

ESTUDIO GEOTECNICO ELABORADO PORIPFEL INGENIERIA S.A.S.
Corozal, sucre. Celular 3008230515

La construccién debe realizarse bajo la supervisién de un Ingeniero Civil quien debera
definir en cada punto el nivel de la cimentacién verificando la capacidad de soporte
considerada en el disefio y los drenajes necesariosig@garar una minima incidencia de

la humedad.

Las excavaciones y rellenos deben hacerse con la supervision de un Ingeniero Civil
siguiendo las recomendaciones del Estudio Geotécnico.

SISTEMA DE CALCULO:

ZONA DE AMENAZA SISMICA: INTERMEDIA

ANALISIS SISMICO : Fuerza Horizontal Equivalente y Modal
ANALISIS ESTRUCTURAL: Método de Rigidez

DISENO ESTRUCTURAL : Ultima resistencia

CARGA VIVA : CUBIERTA: 0,50 KN/m2
GRADERIAS. 5,00 KN/m2

CARGA MUERTA : CUBIERTA: 0,15KN/m2 (PANELES SOLARES)

Carera 28 N0.42-66 BucaramangsSantander, Colombia.
Celular: 311 5270142 E-mail: prosperodiaz@hotmail.com
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ESPECIFICACIONES

CIMENTACION, PORTICOS, GRADERIAS Y MUROS DE CONTENCION

Concreto ReflMpazado: foéc = 2
Solados: foc = 14 Mpa.
Ciclopeo :50% RajonoBoio5 0% Concreto féc = 21 Mpa

ACERO DE REFUERZO CONCRETO
Barras corrugadas fy =420 Mpa.
NORMA NTC 248 (ASTM A615)

ESTRUCTURA METALICA CUBIERTA
PerfilesEstructurales Tubular¢dPTE} GRADO 50fy = 345 Mpa
Platinas de apoyo: ASTM A572 GR 50 fy =345 Mpa

Barras roscadasASTM A193 GRADOB7

Soldadura: E7018 Norma AWS.

NORMA

REGLAMENTO COLOMBIANO DE CONSTRUCCION SISMO RESISTENTE NSR -10

LEY 400 DE 1997 (MODIFICADA LEY 1229 DE 2008 Y DECRETO 019 DE 2012)
DECRETO 926 DE 19 DE MARZO DE 2010

DECRETO 2525 DE 13 DHULIO DE 2010

DECRETO 092 DE 17 DE ENERO DE 2011

DECRETO 0340 DE 13 DE FEBRERO DE 2012

DECRETO 945 DE 05 JUNIO 2017
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ESTRUCTURACION Y SUPOSICIONES DE DISENO

El proyecto se encuentra soportado p®rticos resistentes a momento, cortante y fuerza
axial, el sistema estructural se analizé en un software basado en elementos finitos (Modelo
Tridimensional), y se disefiaron cada uno de los elementos estructurales para tener una
capacidadnoderadale digpacion de energiddMO), tal como lo exige la NSR010 para

este tipo de estructuras en zonas de amenaza sismecaedia Esta estructura fue
disefiada con un R=2.5 de péndulo invertido

La edificacioncontempla un sistema estructusabun la tabla A-3 dePoértico Resistente

a Momento en cacreto reforzado con Capacidad moderada de disipacionndegig
DMO en elcual las cargas verticalgslas fuerzas horizontales son resistidas gaoticos
espaciales esencialmente completos con uso permitido pardtestayazona de amenaza
sismica.

La edificacion esta clasificada de acuerdo con A.2.5.1 &@rupo Il - Estructuras de
ocupacionespecial (A.2.5.1.3).

De acuerdo cosu grupo y subgrupo de ocupaci@mea construida yimero de pisos la
edificacion se cagoriza para efectos de resistencia contra el fue@atgoria |.

En el analisis de la capacidad de disipacion de energia, se revisaron las irregularidades en
planta y alturapor lo que el coeficiente de capacidaddde si paci - n de ener g2 a

Rx,y = Ro x @p x @ Or

Ro =2.5(Pendulo Invertido)

Rx =2.5x 1.00 x 1.00 x 1.00= 2.50
Ry =2.5x 1.00 x 1.00 x 1.00= 2.50

Carera 28 N0.42-66 BucaramangsSantander, Colombia.
Celular: 311 5270142 E-mail: prosperodiaz@hotmail.com
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MODELO DIGITAL DEL SISTEMA DE RESISTENCIA SISMICA

El modelo computacionalescribe la distribucién espacial de la masa y la rigidez de toda la
estructura, de tal manera que es adecuado para calcular las caracteristicas relevantes de su
respuesta dinamica.

Para esto se emplea un modelo matematico detrigimensional el cual sedesarolla

mediante lautilizacién de elementos finitosestimando ekcélculo de fuerzainternas y
deformaciones del sistema estructuraktableciendo parametros de entragtamo
materiales geometria de objetos (area, frame, pojnt@finiendo conectividades
restricciones en los apoydsentes de masa y cargas.

Las columnas se representamedianteelementos finitos tipd-RAME empotrados en la

base y unidos en la parte superior con vigas con propiedades mecanicas asociadas al
material asignado.

Las vigas serepresentan mediante elementos finitos tipo FRAME unidas en sus extremos
con las columnas con propiedades mecdanicas asociadas al material asignado.

El método de analisis a utilizar €&namico elastico(A.3.4.2.2) procedimiento de tipo
matematico que reglve ecuaciones de equilibrio dindmico, considerando las propiedades
de rigidez constante dentro del rango de respuesta lineal, obteniendo deformaciones y
esfuerzos.

Los movimientos sismicos se representan mediant@rocedimiento espectraly se
desarrdan bajo el método deAndlisis dinamico elastico espectralsiguiendo los
lineamientos de A.5.4

1 Se analizan modos de vibracion hasta alcanzar el 90% de participacién de la masa
de la estructura mediante vectores propios (Eigen vectors) usando el método de
superposici -n mo d a l ARCQCO obteniendo | a
utilizando las ordenadas del espectro de disefio definido en A.2.6 para el periodo de
vibracion propio de cada modo.

1 El cortante basal obtenido por el método de analisis modal especijabesio al
porcentaje de la fuerza horizontal equivalente como se estipula en A.5.4.5 de NSR
10.

{1 Para el calculo de derivas se usa la rigidez bruta de los elementos para lo cual los
limites de deriva son lesstablecids en la tabla A.6:4.

1 Las fuerzasismicas internas se dividgrse afectan por el coeficiente de capacidad
de disipacion de energia (R), del sistema de resistencia sismica afectado de acuerdo
a la irregularidad segun A.3.3.3 y combinandolas con las demas cargasgsrdscrit
acuerdo corel Titulo B.

1 Los miembros estructurales se disefian y detallan bajo los lineamientos del grado de
disipacion de energia propio del material de acuerdo con el Capitulo A.3

Carera 28 N0.42-66 BucaramangsSantander, Colombia.
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DESCRIPCION DE LA ESTRUCTURA

NOMBRE DE LA OBRA: CANCHA DE FUTBOL 9
PROPIETARIO: MUNICIPIO MONTECRISTO BOLIVAR

GRUPO DE USO: I

SISTEMA ESTRUCTURAL: Pérticos en concreto con R de Péndulo invertido.
ALTURA MAXIMA (NP/PLACA.) 10.00m
EDIFICACIONES DE ESTE TIPO: 1

ANALISIS SISMICO

PARAMETROS SISMICOS

ACELERACION PICO EFECTIVA, Aa:0.15
Av: 0.15
PERIODO FUNDAMENTAL Tx=  0.355seg
Ty = 0.447seg
CAPACIDAD DISIPACION ENERGIA: R 2.50Péndulo Invertido
COEFICIENTE R= @p x @a ©r Ro: Rx= 25 Ry =25

COEFICIENTE DE IMPORTANCIA: I
TIPODE SUELO D

ESPECTRO DE ACELERACIONES, Sa: 0.619

Carera 28 N0.42-66 BucaramangsSantander, Colombia.
Celular: 311 5270142 E-mail: prosperodiaz@hotmail.com
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EVALUACION DE CARGAS Y MASAS

GRADERIA
PLACA MACIZA
CARGA MUERTA [kgf/m?] [kN/m?]
Peso Propio Losa e=0.1m 240 2.40
e=0m [ ] Acabados e=0m 0 0.00
e A N Pafiete Inferior e=0m 0 0.00
e=0.1m } Muros Divisorios 0 0.00
Pendientado 5cm 0 0.00
Item 2 0 0.00
Instalaciones y Otros 35 0.35
TOTAL 275 2.75
SOBRE IMPUESTA 35 0.35
[MASA [kgf-s2/m/m?] [kg/m?]
Incluir 0% de WL 28.03 28.0
CARGA VIVA [kgf/m?] [kN/m?]
Graderia 500 5.00
0 0.00
CUBIERTA

Cubierta en teja Liviana y estructura metdlica

_ Correa metélica
— S - Teja Liviana Ca‘rga‘rr‘merta
1~ / Teja Liviana 10.0 kg{f}/m?

- Correa metélica Paneles ......c.covveeeeerenenn 15.0 kg{f}/m2
OtrOS .o 5.0 kg{f}/m2

30.0 kg{ f}/ m?

Cordén Superior Cercha

Carga viva
N.S.R.-10 50.0 kg{f}/ m2

Seccion de la Cubierta |

Datos para el archivo de ETABS
Peso del material : 6,000 kg{f}/m3 |Espesor 1 del Floor : 0.005 m|Carga Muerta 0.0 kg{f}/m2
Masa equivalente del material : 612 kg{m}/m?3|Espesor 2 del Floor : 0.000 m|Carga Viva : 50.0 kg{f}/m2

El Peso propio de los elementos comoigas en concreto, columnas en concreto y
elementos en estructura metélica son tomados automaticamente por el programa de
acuerdo con la densidad de cada material.

La carga de viento vertical tiene un valor de 40 kg/m2 en servicio

Carera 28 N0.42-66 BucaramangsSantander, Colombia.
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COMBINACIONES DRARGA

COMBINACIONES DE CARGA NSR-10
B.2.4 COMBINACIONES DE CARGA MAYORADAS USANDO EL METODO DE RESISTENCIA

Ro fa fy f, f R
2.5 1 1 1 1 2.5 E=1/R:0.4
EFECTOS ORTOGONALHES$O Se tuvieron en cuenta en la definicion de los casos espectrales

COMBINACIONES DE DISENO
B.2.4.-1 COMBO |1.4D
B.2.4.-2 COMB1la |1.2D+1.6L
B.2.4.-2 COMBla |1.2D+1.6L
COMB2d |1.2D+0.5W
B.2.4.-5 COMB4a |1.2D+1L+0.4EX
COMB4b [1.2D+1L+0.4EY
B.2.4.-6 COMB5 [0.9D+1W
B.2.4.-7 COMB6a |0.9D+0.4EX
COMB6b |0.9D+0.4EY

COMBINACIONES DE CARGA NSR-10
B.2.3 COMBINACIONES DE CARGA PARA SER UTILIZADAS CON EL METODO DE ESFUERZOS DE TRABAJO O EN LAS VE
ESTADO LIMITE DE SERVICIO

R: 25 E=1/R:0.4000
EFECTOS ORTOGONALBS$O Se tuvieron en cuenta en la definicién de los casos espectrales

COMBINACIONES DE SERVICIO
0

B.2.3-2|SERVICIO1 |1D+1L

B.2.3-6|SERVICIO2 |1D+0.28EX

SERVICIO3 |1D+0.28EY

B.2.3-8|SERVICIO4 |1D+0.75L+0.21EX

SERVICIOS |1D+0.75L+0.21EY
SERVISISM({BERVICIO2+SERVICIO3+SERVICIO4+SERVI

Carera 28 N0.42-66 BucaramangsSantander, Colombia.
Celular: 311 5270142 E-mail: prosperodiaz@hotmail.com
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A

MODELO ESTRUCTURAL

MODELO TRIDIMNSIONAL
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ALZADO TIPICO

P5 N+12.26

P4 N+B.20

P3N+5 70

P2 N+2.90

BASE
=] 55
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NOMENCLATURA NODOS (APOYOS)

NOMENCLATURA ELEMENTO® FRAME (COLUMNAS Y VIGAS)

I.A.;:":"J - —&d = =
& - i =

=)
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DATOS DE ENTRADA

1 Structure Data

This chapter provides model geometry information, including items such as story levels, point
coordinates, and element connectivity.

1.1 Story Data
Table 1.1 - Story Definitions

T1 P5 N+12.26 2.46 No None No Cyan
Tl P4 N+8.20 4.1 No None No Cyan
T1 P3 N+5.70 2.8 No None No Cyan
Tl P2 N+2.90 3.55 No None No Magenta

1.2 Mass

Table 1.2 - Mass Source Definition

Yes No Yes No No Yes

MsSrcl Yes No DEAD 1

Table 1.3 - Mass Summary by Story

P5 N+12.26  3154.65 3154.65
P4 N+8.20  2728.57 2728.57
P3 N+5.70 25898.62 25898.62
P2 N+2.90 9068.68 9068.68

BASE 1668.38 1668.38

O © o o o

Table 1.4 - Mass Summary by Group

All 0 25924296  42518.9 42518.9 0

Carera 28No0.42-66 BucaramangaSantander, Colombia.
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2 Properties

This chapter provides property information for materials, frame sections, shell sections, and links.

2.1 Materials
Table 2.1 - Material Properties - General
Material Type SymType Grade Color Notes
ZBI\;I)Fe’:c-)Sln Concrete Isotropic  Unknown Green
A416Gr270 Tendon Uniaxial Unknown Gray8Dark
A615Gr60 Rebar Uniaxial Unknown Cyan
CON21LOSA Concrete Isotropic Unknown Yellow
CONCO000 Other Isotropic Unknown Red
CONC21 Concrete Isotropic Unknown Gray8Dark
CONC28 Concrete  Isotropic ~ Unknown Green
CONC35 Concrete  Isotropic ~ Unknown Green
CONCCERO Other Isotropic  Unknown  Magenta
MADERA Other Isotropic ~ Unknown Green
RMAT Rebar Uniaxial Unknown Magenta
STEEL Steel Isotropic  Unknown Cyan
VIRTUAL Other Isotropic Unknown Blue

2.2 Frame Sections

Table 2.2 - Frame Section Property Definitions - Summary (Part 1 of 3)

. Area J 133 122 As2 As3

Name Material Shape Color m2 ma ma ma m2 m2

Concrete
C150X20FC21 CONC21 Yellow 03  0.003664 0.05625  0.001 0.25 0.25
Rectangular
Concrete
C40X80FC21 CONC21 Red 032 0011719 0.004267 0.017067 0.2667  0.2667
Rectangular
MADERA \/ \pERa ~_CONCrete Yellow 002  46E05 6.7E-05 17E-05 00167  0.0167
10X20 Rectangular
MADERA 7X15 MADERA _concrete Magenta  0.0105 12E-05 2E-05  4E-06  0.0087  0.0087
Rectangular
Tubo 2 pul x .

B STEEL Steel Pipe 13488430 0.0003 1.829E-07 9.143E-08 9.143E-08 0.0002  0.0002
T“bg’,ﬁ,ﬁ”' X STEEL Steel Pipe Yellow  0.0005 2.583E-07 1.292E-07 1.292E-07 0.0002  0.0002
T“bgrgrgu'x STEEL  SteelPipe 8421631 00005  1E-06 3.211E-07 3.211E-07 0.0002  0.0002
T“bgr:rﬁu' X STEEL Steel Pipe  DarkGreen 0.0007  1E-06 4.629E-07 4.629E-07 0.0003  0.0003
T“bgnfrsu' X STEEL  SteelPipe 16751515 00006  2E-06  1E-06  1E-06  0.0003  0.0003
TUbgr:n?UI X STEEL Steel Pipe  Gray8Dark 0.0009  2E-06  1E-06  1E-06  0.0005  0.0005
T”bj gn':’“' X STEEL  Steel Pipe Bue 00013  3E-06  2E-06  2E-06  0.0007  0.0007
Tszr:n?UI X STEEL Steel Pipe Blue 0.0012 3E-06 1E06 1E-06  0.0006  0.0006

TUBO)l((;OXlOO STEEL  SteelTube 4227327 00008  2E-06  1E-06  1E-06  0.0004  0.0004
TUBo)l(goxmo STEEL Steel Tube Dark'\gagem 0.0012 3E-06 2E06 2E-06 0.0006 0.0006
TUBO;%OXSOX STEEL  Steel Tube 12615935 00008  1E-06  2E-06 3.749E-07 0.0006  0.0002
TUBog%oxmx STEEL  Steel Tube Orange  0.0016  4E-06  8E-06  1E-06  0.0011  0.0004

S33Pos
m3

0.075
0.021333
0.000667
0.000263

4E-06

5E-06

8E-06
1.2E-05
1.5E-05
2.2E-05
3.1E-05
2.9E-05
2.5E-05
3.6E-05
2.8E-05

7.7E-05
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0.000267

0.002133

0.002667

122
m4

0

CG

3

As2
m2

0.0417

0.0667

0.1333

0.1667
0.0001

PNA

3
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Name Material Shape Color Area J 133

m2 m4 m4
V10X50FC21 CONC21 Rg;g‘::;?ar 4227072  0.05  0.000146 0.001042
V20X40FC21 CONC21 Rggt';rgfj’far 8388863  0.08  0.000732 0.001067
VA40X40FC21 CONC21 Rggtg‘:;tj?ar 16744703  0.16  0.003605 0.002133
V40X50FC21 CONC21 Rggtgf]rg:’far Blue 0.2  0.005474 0.004167

Varilla 1/2 STEEL Concrete Circle Red 0.0001 0 0

Table 2.2 - Frame Section Property Definitions - Summary (Part 2 of 3)
S33Neg S22Pos S22Neg 733  z22 R33 Rz et CG
m3 m3 m3 m3 m3 m m

m m
0.075 001 001 01125 0015 0.43301 0.05774 0
0.021333 0.042667 0.042667 0.032  0.064 0.11547 0.23094 0
0.000667 0.000333 0.000333 0.001  0.0005 0.05774 0.02887 0
0.000263 0.000123 0.000123 0.000394 0.000184 0.0433 0.02021 0
4E-06  4E-06 4E-06 5E-06 5E-06 0.01727 0.01727 0
5E-06 SE-06 5E-06 7E-06 7E-06 0.01693 0.01693 0
8E-06 8E-06 8E-06 1.1E-05 1.1E-05 0.02624 0.02624 0
12E-05 12E05 1.2E-05 1.6E-05 1.6E-05 0.0259 0.0259 0
15E-05 15E-05 1.5E-05 2E-05 2E-05 003522 0.03522 0
2.2E-05 22E-05 2.2E-05 29E05 2.9E-05 0.03488 0.03488 0
3.1E-05 3.1E-05 3.1E-05 4.1E-05 4.1E-05 0.03443 0.03443 0
29E05 29E-05 29E-05 3.8E-05 3.8E-05 0.03454 0.03454 0
25E-05 25E-05 25E-05 29E-05 2.9E-05 0.03994 0.03994 0.00251 0
36E-05 36E-05 3.6E-05 4.2E-05 4.2E-05 0.03956 0.03956 0.00251 0
2.8E05 15E-05 15E-05 3.6E-05 1.6E-05 0.05196 0.02195 0.00251 0
7.7E05 4.2E-05 42E-05 9.7E-05 4.6E-05 0.06971 0.03054 0.00251 0
0.004167 0.000833 0.000833 0.00625 0.00125 0.14434 0.02887 0
0.005333 0.002667 0.002667 0.008  0.004 0.11547 0.05774 0
0.010667 0.010667 0.010667 0.016  0.016 0.11547 0.11547 0
0.016667 0.013333 0.013333 0.025  0.02  0.14434 0.11547 0
2.011E-07 2.011E-07 2.011E-07 3.414E-07 3.414E-07 0.00318 0.00318 0

O O OO O 0O OO OO0 OO0 oo oo oo oo o

O O OO OO0 0O 0O OO0 OO0 oo oo oo o o o

Table 2.2 - Frame Section Property Definitions - Summary (Part 3 of 3)

As2 As3 .
Modifler | Modifier = rModifier
1 1 1
1 1 1
1 1 1
1 1 1
1 1 1
1 1 1
1 1 1
1 1 1
1 1 1
1 1 1
1 1 1
1 1 1
1 1 1
1 1 1
1 1 1

133 122
Modifier Modifier
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1

Mass

Modifier

PR R R R RPRRRPRRRPRRPRPR PR R

Weight
Modifier

PR R R R RPRRRPRRRPRRPRPR PR R

As3
m2

0.0417

0.0667

0.1333

0.1667
0.0001

PNA
Radius Offset 3 Offset 2 Offset 3 Offset 2

3

O O OO OO0 0O 0O OO0 OO0 oo oo oo o o o

S33Pos
m3

0.004167
0.005333
0.010667

0.016667
2.011E-07

Area
Modifier

P PR PR RPRRPRRREPRRREPRERERPRPLREPRR
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As2 AS3 g Modifier 132 122 Mass — Weight
Modifier Modifier Modifier Modifier Modifier Modifier
1 1 1 1 1 1 1
1 1 0 1 1 1 1
1 1 1 1 1 1 1
1 1 1 1 1 1 1
1 1 0.5 1 1 1 1
1 1 1 1 1 1 1

2.3 Shell Sections

Table 2.3 - Area Section Property Definitions - Summary

Element o
Name Type Material Thickness
Type m
LOSA 12 Slab Shell-Thin  CONC21 0.12
MC20FC21 Wall Shell-Thick CONC21 0.2

W12FC21 Wall Shell-Thick CONC21 0.12
W12FC28 Wall Shell-Thick CONC28 0.12
W15FC21 Wall Shell-Thick CONC21 0.15
W15FC28 Wall Shell-Thick CONC28 0.15

W17FC21 Wall Shell-Thin  CONC21 0.17
W17FC28 Wall Shell-Thin  CONC28 0.17
W20FC21 Wall Shell-Thick CONC21 0.2
W20FC28 Wall Shell-Thick CONC28 0.2

3 Loads
This chapter provides loading information as applied to the model.

3.1 Load Sets

Table 3.1 - Shell Uniform Load Sets

Load
Load
Name Pattern Value
kgf/m2
Cubierta DEAD 100
Cubierta LIVE 180

3.2 Functions
3.2.1 Response Spectrum Functions

Table 3.2 - Functions - Response Spectrum - User Defined

Name Period Value Damping
sec Ratio
NSR2010DlII 0 0.619 0.05
NSR2010DII  0.147 0.619
NSR2010DIl  0.226 0.619
NSR2010DIl  0.306 0.619
NSR2010DIl  0.386 0.619
NSR2010DIl  0.465 0.619
NSR2010DIl  0.545 0.619
NSR2010DIl  0.624 0.619

Carera 28 N0.42-66 BucaramangsSantander, Colombia.
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Name Period value Damp_ing
sec Ratio
NSR2010DIl  0.704 0.619
NSR2010DIl  0.704 0.619
NSR2010DIl  1.12 0.389
NSR2010DIl  1.536 0.284
NSR2010DIl  1.952 0.223
NSR2010DIl  2.368 0.184
NSR2010DIl  2.784 0.156
NSR2010DlII 3.2 0.136
NSR2010DIl  3.616 0.12
NSR2010DIl  4.032 0.108
NSR2010DIl  4.448 0.098
NSR2010DIl  4.864 0.09
NSR2010DIl  5.28 0.083
NSR2010DIl  5.28 0.083
NSR2010DIl  5.33 0.082
NSR2010DIl  5.38 0.081
NSR2010DIl  5.43 0.08
NSR2010DIl  5.48 0.079
NSR2010DIl  5.53 0.079
NSR2010DIl  5.58 0.078
NSR2010DIl  5.63 0.077
NSR2010DIl  5.68 0.077

3.3 Load Cases

Table 3.3 - Load Case Definitions - Summary

Name Type

Modal Modal - Eigen
DEAD Linear Static
LIVE Linear Static

SPECX Response

Spectrum

SPECY Response

Spectrum

DERX Response

Spectrum

DERY Response

Spectrum

SISMOX Response

Spectrum

SISMOY Response

Spectrum

VIENTO Linear Static

3.4 Load Combinations

Table 3.4 - Load Combination Definitions
Load

Name Type Is Auto SF Notes
Name
COMBO Linear Add No DEAD 1.4
COMB1 Linear Add No DEAD 1.2
COMB1 LIVE 1.6
COMB2D Linear Add No DEAD 1.2
COMB2D VIENTO 0.5
COMB4A Linear Add No DEAD 1.2

Carera 28 N0.42-66 BucaramangsSantander, Colombia.
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Name Type Is Auto Lt SF Notes
Name
COMB4A LIVE 1
COMB4A SPECX 0.4
COMB4B Linear Add No DEAD 1.2
COMB4B LIVE 1
COMB4B SPECY 0.4
COMBS5 Linear Add No DEAD 0.9
COMB5 VIENTO 1
COMB6A Linear Add No DEAD 0.9
COMBG6A SPECX 0.4
COMB6B Linear Add No DEAD 0.9
COMB6B SPECY 0.4
PLi(S)"I\'/II;ZO Linear Add No DEAD 1.2
COM-

PLASTICO LIVE 1
DEFLEXION Linear Add No DEAD 2
DEFLEXION LIVE 2

ENVpis Envelope No COMBO 1
ENVpis COMB1 1
ENVpis COMB4A 1
ENVpis comMB4B 1
ENVpis COMBG6A 1
ENVpis COMB6B 1

SERVICIO1 Linear Add No DEAD 1
SERVICIO1 LIVE 1
SERVICIO2 Linear Add No DEAD 1
SERVICIO2 SPECX 0.28
SERVICIO3  Linear Add No DEAD 1
SERVICIO3 SPECY 0.28
SERVICIO4  Linear Add No DEAD 1
SERVICIO4 LIVE 0.75
SERVICIO4 SPECX 0.21
SERVICIO5  Linear Add No DEAD 1
SERVICIO5 LIVE 0.75
SERVICIO5 SPECY 0.21

SERVISISMO  Envelope No SERVICIO2 1
SERVISISMO SERVICIO3 1
SERVISISMO SERVICIO4 1
SERVISISMO SERVICIO5 1
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ASIGNACION DE CARGAS
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VIENTO (Kg/ml)
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ALISIS SISMICO

C

o | -

Espectro de disefio

ANALISIS SISMICO (ESPECTRO DE DISENO ) Y FUERZA HORIZONTAL EQUIVALENTE

[ubicacion: [ MONTEGRISTO |
|Zona Amenaza Sismica | INTERMEDIA |

EFECTOS LOCALES (A.2.4 NSR-10)
D

Perfil del suelo
Coeficiente Aa 0.15
Coeficiente Av 0.15
Fa 1.5
Fv 2.2
Coeficiente de amplificacion Fa del suelo para la zona de Coeficiente de amplificacién Fv del suelo para la zona de
periodos cortos del espectro periodos cortos del espectro
1.8 2.6
16 ] N\
\ 2.1
1.4 \ \
Fal2 \ Fv16 T
1.0
11
0.8
0.6 : : : | | | 0.6 | | | | | |
0.00 0.10 0.20 0.30 0.40 0.50 0.60 0.00 0.10 0.20 0.30 0.40 0.50 0.60
Aa Av

o Factor de ampliacion de la aceleracion.

: Factor de ampliacion de la aceleracion en el rango de velocidades constantes.

: Valor del espectro de aceleraciones de disefio para un periodo de vibracién dado.
o Coeficiente que representa la aceleracion horizontal pico efectiva para disefio.

.. Coeficiente que representa la velocidad horizontal pico efectiva para disefio.

<

>>mmnm

COEFICIENTE DE IMPORTANCIA (A.2.5 NSR-10)
Grupo de uso| I |
1.10 |

[ Coef. Importancia|

VARIACION COEFICIENTE DE CAPACIDAD DE DISIPACION DE ENERGIA

Ro: Coeficiente de capacidad de disipacion de energia basico

R: Coeficiente de capacidad de disipacién de energia, para ser empleado en el disefio.

f,: Coeficiente de reduccion de R causado por irregularidades en altura de la edificacion

f,: Coeficiente de reduccién de R causado por irregularidades en planta de la edificacion

f: Coeficiente de reduccién de R causado por ausencia de redundancia en el sistema estructural de resistencia sismica

Ro 2.50 TIPO DESCRIPCION

fa 1.00 ALTURA

o 1.00 PLANTA

f, 1.00 REDUNDANCIA

f 1.00 UNIONES SOLDADA!
R 2.50

ESPECTRO DE DISENO

Sa
(2) S, =25AFI
/ Nota: Este espectro esta definido para un
coeficiente de amartiguamiento del 5 por
T K] ciento del critico
S, =25A R 04406 | 4
w1
N ’
N\ . _12AF1
7 " . S =—T
Erdanaisis dinamico, Pb T
"\ pafa modos diferentes al
1 fundamental en cada
n dirbocion prncipal en planta g 1.2A F,T,1
ALFI =

]

]

T

T, p T, T(s)
AF, T, =24
T,=01—— 224N
AF,

Figura A.2.6-1 — E: Ela de A de Disefio como fraccion de g
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P L T Sa
Espectro Elastico de Disefio [seq] | [%g]
0.700 0.0 | 0619
0.147 0.619
0.600 \ 0.226 0.619
\ 0.306 0.619
PERIODOS DE VIBRACION 0500 \ 0.386_| 0.619
To 0.147s = 0.400 \ 0.465 | 0.619
Tc 0.704 s E \ 0.545 | 0.619
T 5.280 s 0.300 \ 0.624 | 0619
0.200 ~ 0.704 | 0.619
Te—] 0.704 | 0.619
0.100 1.120 0.389
1.536 0.284
0.000 1952 | 0.223
0.0 1.0 2.0 3.0 4.0 5.0 6.0 2368 | 0.184
T[seg] 2.784 0.156
3.200 0.136
T: Periodo de vibracion del sistema elastico, en segundos. 3.616 0.120
Tc: Periodo de vibracién, en segundos, correspondiente a la transicion entre la zona de aceleracion constante del espectro de disefio, 4.032 0.108
para periodos cortos, y la parte descendiente aceleracién constante del espectro de disefio, para periodos cortos, y la parte descendiente | 4.448 0.098
del mismo. 4.864 0.090
T,: Periodo de vibracién, en segundos, correspondiente al inicio de la zona de desplazamiento aproximadamente constante del espectro 5.280 0.083
de disefio para periodos laraos. 5.280 | 0.083
5.330 0.082
5.380 0.081
PARAMETROS ANALISIS MODAL ESPECTRAL 5.430 0.080
| Tx modal [seg] 0.355 Ty modal [seg]| 0.447| 5.480 | 0.079
| Ve [TON] 144.739 Vg, [Ton]| 177.591) 5530 | 0.079
5.580 0.078
FUERZA HORIZONTAL EQUIVALENTE (A.4.2 NSR-10) 5.630 0.077
M [kgf-s2/m] 42519 5.680 | 0.077
Peso 417.11 Ton| 4171 kN
Negitcio [M] 10.00)
Av 0.15]
Fv 2.2
Cu 1.354]A.4.2-2 NSR-10
Cty 0.0470| Ct,, 0.0470
hy 0.9 h 0.9
Tx modal 0.355 s Ty modal 0.447 s
Say modal [g] 0.619 Say modal [g] 0.619)
Tay 0.373 s Ta, 0.373 s
Sax 0.619) Say! 0.619|
Cu-Tay 0.505 s Cu-Ta, 0.505 s
Sa.cuTax 0.619) Sa.cuTay 0.619|
Ty FHE 0.355 5| Ty FHe 0.447 s
Sax ere [9] 0.619] Say ere [9] 0.619
| VS rrie] 258 Ton| 2581 kN VSy erie 258 Ton| 2581 kN|
El =
8 PERIODO FUNDAMENTAL FHE DIR X 3 PERIODO FUNDAMENTAL FHE DIR Y
0.700 0.700
0.600 \ 0.600 \
0.500 \ 0.500
0.400 —Sa — 0.400 \ —sa —
\ Tx modal \ Ty modal
0.300 0.300 —
\ Cu-Tax Cu-Tay
0.200 0.200
0.100 0.100
Tiseg.
0.000 + + + + + f5gel 0.000 t t t - U [s?g']
0.0 05 1.0 15 2.0 25 3.0 35 4.0 0.0 05 1.0 15 2.0 25 3.0 35 4.0
AJUSTE DE RESULTADOS PARA REVISION DE CORTANTE BASAL (A.5.4.5 NSR-10)
| Estructura Regular:|  80% FHE |
l 80% Vsx FHE| 206 Ton| 2065 kN| 80% Vsy FHE| 206 Ton| 2065 kNJ|
Factor Correccién Factor*9.81
| Ajuste X| 1.426| 13.99]
| Ajuste Y| 1.163] 11.41]
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DERIVAS
DERIVAS MAXIMAS EN DIRECCION X ( 0.78%)
Smfen! Maximum Story Drifts
.;J;:...m
| N
| B
— o am = a0 )Xm:,:m”lﬂ L L) ™ LR &)

DERIVAS MAXIMAS EN DIRECCION Y (0.76%)

Maximum Story Drifts

' ) ' ' )
" e P ™ "mza

Viax {0 OZREES P ReE30) e (0 823
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Z

MODOS DE VIBRACION

MODO Y

MODO X
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DISENO DE ELEMENTOS ESTRUCTURALES

Refuerzo LongitudinalAs (cm?2); Refuerzoa cortante Av(cm? /cm); Refuerzoa torsion
At(cm? /cm); Refuerzo Longitudinal por TorsioAst(cm?)

Refuerzo Longitudinal As
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Refuerzo Longitudinal As

Refuerzo Longitudinal As
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Refuerzo Transversal Av

o .i"'."-’. : "
Refuerzo Transversal Av

DISENO DE COLUMNAS

Refuerzo Longitudinaldm?)

e - e A0 A arY st s’ AL AN 300
‘ s ] ‘ 144 ‘ ‘ o .
L 2 . ‘Wi
YT I W 'TEFITRT) D R D X TR O IW 1]
| - - . -
BS o 5 @ 1) Eé o & = By n o

RATIOS FLEXOCOMPRESION
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TIPO 1 DMO
| Seccién de la columna: | [F'c Resistencia del concreto a comprecion | 210.0 kg/cm2.
COLUMNA I 40.0 cm | 80.0cm I Fyt Resisntecnia del acero a la fluencia 4200.0 kg/lcm2
becl bc2 Recubrimiento a estribo 4.0 cm
Db Refuerzo long. De < Diametro 5/g' |
C.21.35.7 Db Refuerzo transversal 318’ oosem |
(L) Luz libre de elemento 300.0 cm
v, =02t
! (& C.21.3.5.6
(So) Separacion maxima en zona confinada no debe exceder % Admision
a) 8 db de < diametro 12.7 cm 0.0%
A, = ‘I;= o La21-m b) 16 db del estribo 15.3 cm 7em Estribos paralelos a bc2
il ) U3 b <dimension columna 133 cm be1=[32.0 cm
d) 15cm 15.0 cm Ag=[3200.0 cm2
Ach=|2304.0 cm2
(Lo) Longitud zona confinada no debe < que la mayor entre: [(car| ash=[r24em 124 [ #rames] 2]
) 1/6 L (luz libre columna) 50.0 cm [c2ry]  ash=og6em 096 | #ramass] 2]
b) > dimension de la seccion 80.0 cm 80.0cm Cantidad de Ramas= 2
c) 50cm 50.0 cm

Separacion en zona cofinada

S separacion maxima permitida=|12.7 cm

S separacion asumida=[10.0 cm

Cantidad de Estribos en zona confinada

9

Separacion en zona no cofinada

S separacion maxima permitida=|20.0 cm

Estribos paralelos a bcl

bez=[72.0cm
‘Ag=|3200.0 cm2
‘Ach=[2304.0 cm2
[(carg]  ash=[280em 280 [ #ramas=[ 4]
[c2u3]  ash=[216em 216 | #ramas=[ 4]

Cantidad de Ramas= 4
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DISENO ELEMENTOS METALICOS

r . B.763 86
0 O z S 624
7 o % o “9?0 o > %688 9765
0742 % @ o = g8s,
.63 0548 % CPO % Q'?g 757
A 0, :
0'502 0 o1 g QW <
Ogsg © =2 & B0
> : §’ > | o? "3-
06‘6‘% o Q?D B
4 0451 ¥
o
95| gy /&
o
0o®
e el o e/
EJE 2

Carera 28No0.42-66 BucaramangaSantander, Colombia.
Celular: 311 5270142 E-mail: prosperodiaz@hotmail.com



¢

o5

o

g 087

0f7

PROSPERO DIAZ POVEDA

INGENIERO CIVIL
NIT. 91.227.064 -8
MAT. 68202 - 26576

336
é’e '6 469 3 650 o) 782

0.433 c""’0 Ze, oy 3'638 4703 0.781
0732 4.2 ? o o) 9 823
2 0.565 0‘_) ) oW %754
5 oy .
17 0667 Ou’n ) 5 o S Q??;’?@
0657 . " 3 S =808
g % Re™| TG
0‘65% 0 Q." o
v 0.461 | A
0
‘9\?6\ 6‘9\? éo
A
o1
o S B |
EJE 5

Carera 28No0.42-66 BucaramangaSantander, Colombia.
Celular: 311 5270142 E-mail: prosperodiaz@hotmail.com



<

PROSPERO DIAZ POVEDA
INGENIERO CIVIL

NIT. 91.227.064

-8

MAT. 68202 - 26576

Element Details

Parameters for Lateral Torsion Buckling

L

L™

Ce

1

1.088

Level |Element  Unigue Name | Location (cm) | Combo Element Type Section Classification
P4 N+8.20 0138 a74 i} COMB1 | Ordinary Moement Frame | Tube 4 pul x 4mm Campact
LLRF and Demand/Capacity Ratio

L {cm) LLRF | Stress Ratio Limit
131.1958 i 1
Analysis and Design Parameters
Provision Analysis 2nd Order Reduction
LRFD Effective Length | General 2nd Qrder | Mo Madificatian
Design Code Parameters
L Q. e = oy Do @y
s 0 04 0.75 g 1 1
Section Properties
Addem?) | Jem®) | ls(em) | Tg(em®) | As(em?®) | A (cm?®)
12.3 282.8 148.3 148.3 a1 a1
Design Properties
S lem?) 52 (cm?) Z3:{em?) £z lcm?) rifcm) rzz{cm) C o, (cm®)
28.8 28.8 381 38.1 3.454 3.454
Material Properties
E (kaflfem?) | f,(kgflcm?) R, a
2038002 351536 1.1 s
H55 Section Parameters
H55 Welding | Reduce H55 Thickness?
SAW Mo
Stress Check forces and Moments
Location (cm) | P.{kaf) M 3z (kgf-cm) M = (kgf-cm) V oz (kaf) V oz (kgf) T.(kgf-cm)
a -24581.51 3184235 B44.13 21112 1.07 -202.88
Axial Force & Biaxial Moment Design Factors (H1-1a)
L Factor K K: B, B Cm
Major Bending 1 1 1 1 1 0.485
Minar Bending 1 1 1 1 1 0.7E
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Demand/Capacity (D/C) Ratio Eqn.H1-1a)

' (P 1P} + Sqrt[{(B/9NM 35 /M3 ) +
DIC Ratio =
((B/FNM 2 /M 2z 1)1
0836 = 0.703 + Sgri[ (0.233}° + (0.005) 7]

Axial Force and Capacities

P, Force (kgf) P .. Capacity (kgf) &P Capacity (kgf)
24551.81 34817 88 3BE03.47
Moments and Capacities
M. Moment (kgf-cm) ¢M . (kgf-cm) $M,No LTB (kgf-cm) M, Cbh=1 (kgf-cm)
Major Bending 3164235 120818.4 1208184 120618.4
Minar Bending 4415 120818.4

Torsion Moment and Capacities

T.Moment (kgf-cm) T Capacity (kgf-cm) §T . Capacity (kgf-cm)
-202.60 126240.81 113816.55

Shear Design

V., Force (kgf) ¢V , Capacity (kgf) Stress Ratio
Major Shear 211.12 11841.04 0.018
Minor Shear 1.07 11841.04 #.219E-05

End Reaction Axial Forces

Left End Reaction (kgf) | Load Combo | Right End Reaction (kgf) | Load Combo
-24551.51 COMB1 -24551.51 COMEB1
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Celular: 311 5270142 E-mail: prosperodiaz@hotmail.com



PROSPERO DIAZ POVEDA

INGENIERO CIVIL

NIT. 91.227.064 -8
MAT. 68202 - 26576

-

Element Details

Level Element | Unique Name | Location (cm) | Combo Element Type Section Classification
PS5 MN+12.28 D14G o985 o COMB1 | Ordinary Mement Frame | Tubo 4 pul x 3mm Compact
LLRF and Demand/Capacity Ratio
L {cm) LLRF | Stress Ratio Limit
108.853 1 1
Analysis and Design Parameters
Provision Analysis 2nd Order Reduction
LREFD Effective Length | General 2nd Qrder | Mo Modification
Design Code Parameters
dJ., dJ= mr\-' mﬂ' @.,r mv-!l m\'f
0.8 0.8 (K] Q.75 0.9 1 1
Section Properties
Adfem®) | Jlem®) | lalem®) | lalem®) | Aslem?®) | Aglem?)
8.2 22681 13 113 4.8 48
Design Properties
S (cm?) 52(cm?) £33 (cm?) £ 32 (cm?) rafcm) rzfem) Cwlcm®)
22.3 22.3 28.2 28.2 3488 3.488
Material Properties
E (kgflem?®) | T, {kaflcm?®) R, a
2038002 3515.35 11
HS5 Section Parameters
HSS5 Welding | Reduce HSS Thickness?
SAW Mo
Stress Check forces and Moments
Location {(cm) | P, {kgf) M .5z (kgf-cm) M 2z (kgf-cm) V. (kgf) V. (kaf) T.(kgf-cm]}
o -18477.48 -8006.95 18798 11.15 0.23 -123.57
Axial Force & Biaxial Moment Design Factors (H1-1a)
L Factor | K, K B, B: Cn
M:Jnr Eqndln.g 1 1 1 1 1 1
Minor Bending 1 1 1 1 1 0.232

Parameters for Lateral Torsion Buckling

L Ko
1 1

Ce:
1.528
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Demandi/Capacity (D/C) Ratio Egqn.(H1-1a)

DIC Ratio =

(PP )+ Sqril{{BMO)M /M )) =+
((BI9)M 2 /M2 ) 7]

0.67G=

0.802 + Sqgri[ (0,077)° + (0.002)7]

Axial Force and

Capacities

P, Force (kgf)

$P . Capacity (kgf)

®F  Capacity (kgf)

18477.48 27378.53 2040078
Moments and Capacities
M. Moment (kgf-cm) M. (kgf-cm) ¢M,No LTB (kgf-cm) $M, Ch=1 (kgf-cm)
Majer Banding 8008.05 2303 87 9230387 g2303.87
Minor Bending 19780 §2303.87
Torsion Moment and Capacities
T.Moment (kgf-cm) T Capacity (kgf-cm) ¢ T, Capacity (kgf-cm)
-123.57 BEE30.57 BE8E67.51
Shear Design
V, Force (kgf) $V , Capacity (kgf) Stress Ratio
Major Shear 11.15 BE20.23 0,001
Mingr Shear 0.83 282023 B.454E-05
End Reaction Axial Forces
Left End Reaction (kgf} | Load Combo | Right End Reaction (kgf) | Load Combo
-16477 48 COMB1 -18477.46 COoMB1
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Element Details

Level Element | Unique Name | Location {cm) | Combo

Element Type Section Classification

FE MN+12.28 B13g 1014

o COMB4& | Ordinary Moment Frame

Tube 4 pul x 2mm | MNon-Compacst

LLRF and Demand/Capacity Ratio

L {cm) LLRF | Stress Ratio Limit
101.435 1 1

Analysis and Design Parameters

Provision Analysis Znd Order Reduction

Ma Madification

LRFD Effective Length | General 2nd Order

Seismic Parameters

lgnore Seismic | lgnore Special o
Code? EQ Load? Plug Welded? sDC 1 Rho Spe R [o 1 Cy
Yes Ma Yes A 1 1 0.5 ] 3 5.5
Design Code Parameters
'W‘b 'W‘c L P ¢~,- @ gy .
0.e R 08 Q.75 0g 1 1
Section Properties
Afem®) | J(em®) | Dy (em®} | le(em® | Anlem? | A (cm?)
8.3 165.3 7.8 776 31 341

Design Properties

533 fem?) 5z (em?) 25 (cm?) 2z (cm?) ras{cmy rz{cm} C . (em®)

153 16,3 198 19.8 3822 3.5z22

Material Properties

E (kgflcm?) | f,({kgficm?) R, a
2038802 3515.35 11

HS55 Section Parameters

H55 Welding | Reduce HS5S Thickness?
SAW Mo

Stress Check forces and Moments

Location (em) | P, (kgf) M 2z (kgf-cm)

Mz (kgtem) | Va(kaf) | Va(kgh | T.(kgf-cm)

o -3B08. T8 -1275.28 -2B348.85 |3 -173.42 43,13
Axial Force & Biaxial Moment Design Factors (H1-1a)
L Factor K K: B, B: Cm
Major Bending 1 1 1 1 1 1
Minar Bending 3.005 1 1 1 1 1

Carera 28No0.42-66 BucaramangaSantander, Colombia.
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Parameters for Lateral Torsion Buckling

Le K C:
3,005 1 1.208

Demand/Capacity (D/C) Ratio Eqn.(H1-1a)

; PoiPo) o Sart[((BI9)(M s M )
DIC Ratio = (P /P
([8/9HM 2 M2 ))°]
0732 = 0.34 + Sgnt (0.018)% + (0.281)7]
Axial Force and Capacities
P, Force (kgf) P .. Capacity (kgf) ¢ P Capacity (kgf)
3808.78 1145002 18788.21
Moments and Capacities
M. Moment {(kgf-cm) &M . (kgf-cm) M, No LTB (kgf-cm) $M, Ch=1 (kgf-cm)
Major Bending 1275.28 58841.7 895417 8277e.5
Minecr Bending 26348.85 59841.7
Torsion Moment and Capacities
T, Moment (kgf-cm) T, Capacity (kgf-cm) @T, Capacity (kgf-cm)
-43.13 E5733.71 BE180, 34
Shear Design
V,Force (kgf) $V, Capacity (kgf) Stress Ratio
Major Shear 38.3 5838.78 0.008
Miner Shear 173.42 5539.78 0025

End Reaction Major Shear Forces

Left End Reaction (kgf}) | Load Combo | Right End Reaction (kgf) | Load Combo
45.45 COMBS £1.34 COMBS

Carera 28No0.42-66 BucaramangaSantander, Colombia.
Celular: 311 5270142 E-mail: prosperodiaz@hotmail.com



PROSPERO DIAZ POVEDA

( INGENIERO CIVIL
nat NIT. 91.227.064 -8
MAT. 68202 - 26576

Element Details

Lewvel Element | Unique Mame | Location {cm) | Combo Element Type Section Classification
PE M+12.28 D13z 28 o COMB1 | Ordinary Moment Frame | Tubo 3 pul x 3mm Caompasct
LLRF and Demand/Capacity Ratio
L {cm) LLRF | Stress Ratio Limit
GE.186 1 1
Analysis and Design Parameters
Provision Analysis 2nd Order Reduction

LRFD Effective Length | General 2nd Order | Mo Modification

Design Code Parameters

L L Py @ @y L e @y
0.9 0g ] 0.76 a8 1 1
Section Properties
Afem?) | J{em?) | Dalem®) | lTa{em®) | As{cm?) | A:lem?)
6.8 928 40,3 43.3 34 3.4

Design Properties

S (cm?) 52 (cm?) £3:{cm?) £ (cm?) i (cm) razfom) | Cyfecms)
121 12.1 16.1 16.1 258 2.59
Material Properties
E (kgfiem?®) | f, (kgflcm?) R, a
2038902 3615.35 1.1 MA

H55 Section Parameters

HES Welding | Reduce HSS Thickness?
SAW Mo

Stress Check forces and Moments

Location (ecm) | P {kgf) M .z: (Rgf-cm) M .o (Kgf-cm) Vo (kgf) Vo [ kgf) T.(kgf-cm)

a 16108.58 1283353 -1209.25 -287.08 -35.88 -22.84
Axial Force & Biaxial Moment Design Factors (H1.2 H1-1a)
L Factor K| H; B| B: Cm
Major Bending 1 1 1 1 1 1
Minor Bending 1 1 1 1 1 1

Parameters for Lateral Torsion Buckling

L L™ Ce

1 1 1.758
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Demand/Capacity (0/C) Ratio Egqn.(H1.2, H1-1a)

' (PP )+ Sqrt[{{BI9)(M ;M55 )+
DIC Ratio =
((B/9HM 22 /M 2z 1)1
0817 = 0892 =+ Sqri] (0.224)% + (0.021)7]

Axial Force and Capacities

P ,Force (kgf) ¢ P .. Capacity (kgf) &P Capacity (kgf)
15109.80 208091 21826.05

Maoments and Capacities

M. Moment (kgf-cm) ¢M . (kgf-cm) ¢M No LTB (kgf-cm) M, Ch=1 (kgf-cm})
Major Bending 12833.52 50885.89 £0885.89 50885.89
Minar Bending 1208.25 5088588

Torsion Moment and Capacities

Ty Moment (kgf-cm) T, Capacity {kgf-cm) T . Capacity (kgf-cm)
-Z2.64 53257.78 47931.98

Shear Design

V,Force (kgf) $V  Capacity (kgf) Stress Ratio
Major Shear 287.08 G548.08 0.041
Miner Shear 38,88 B548.08 0.008

End Reaction Axial Forces

Left End Reaction (kgf) | Load Combo | Right End Reaction (kgf) | Load Combo
15111.15 COMB1 15111.15 COMB1

Carera 28No0.42-66 BucaramangaSantander, Colombia.
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Element Details

Level Element | Unique Name | Location {cm) | Comba Element Type Section Classification
PS5 N+12.28 B133 1005 50.09 COMB1 | Ordinary Moment Frame | Tube 3 pul x 2mm Compact
LLRF and Demand/Capacity Ratio

L {em) LLRF | Stress Ratio Limit
100,180 1 1
Analysis and Design Parameters
Provision Analysis Znd Order Reduction
LRFD Effective Length | General 2nd Crder | Mo Modification
Design Code Parameters
@n dJ= mrw mﬂ' ‘11, mv-!l m\"l'
0.9 0.8 0.9 Q.75 0.9 1 1
Section Properties
Afem?) | Jem®) | lalem®) | la=iem®) | Aa{em?) | Az{em?)
4.7 a4.2 21 321 23 23
Design Properties
Salem?) 52(cm?) Z:(om?) £z (em?) raafcm) rzfem) | Cufcm®)
B4 8.4 11 11 2624 2.824
Material Properties
E (kgflem?®) | f, {kgficm?) R, a
2038002 3515.35 11 MA
HSS Section Parameters
HES Welding | Reduce HSS Thickness?
SAW Mo
Stress Check forces and Moments
Location (cm}) | P, (kgf) M 55 (kgf-cm) M z: (kgf-cm) V .z (kgf) V. (kgf) T (kgf-cm)
50.09 11521.55 45.49 o -74.37 0.8s a
Axial Force & Biaxial Moment Design Factors (H1.2,H1-1a)
L Factor K, K- B, B C.
Majar Banding o1 1 1 1 1 1
Minor Bending 1.85 1 1 1 1 1

Parameters for Lateral Torsion Buckling

Le

Ko Ce

1.95 1

1.738
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Demand/Capacity (D/C) Ratio Egqn.H1.2,H1-1a)

) (PLIP. ) + Sqrif((B/A)M 55 /M., )} +
DIC Ratio =
ane ((BI9)(M 22 1M 22 )) ]
0782 = 0781 + Sgrel] (0.007)7 + (0)7)

Axial Force and Capacities

P .Force (kgf) $P . Capacity (kgf) &P, Capacity (kgf)
11521.55 §835.09 1475008
Moments and Capacities
M, Moment (kgf-cm}) M, (kgf-cm) M No LTB (kgf-cm) ¢M, Cb=1 (kgf-cm)
Majer Bending 48.48 3484807 3484807 3484807
Mincr Bending o 3484807
Torsion Moment and Capacities
T.Moment (kgf-cm) T Capacity (kgf-cm) ¢ T, Capacity (kgf-cm)
a 3G481.88 aagaaT
Shear Design
V. Force (kgf) @V, Capacity (kaf) Stress Ratio
Majer Shear 74,37 442503 0.7
Miner Shear .99 4425.03 2.228E-04
End Reaction Major Shear Forces
Left End Reaction (kgf) | Load Combo | Right End Reaction (kgf) | Load Combo
TiE.45 COMBS T2.29 COMBS
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Element Details
Level Element | Unique Name | Location (cm) | Combao Element Type Section Classification
PS5 M+12. 28 C148 981 114 547 COMB44A | Ordinary Moment Frame | Tubo 2 pul x 3mm Seismic HD
LLRF and Demand/Capacity Ratio
L {cm) LLRF | Stress Ratio Limit
114,547 1 1
Analysis and Desgign Parameters
Provision Analysis Znd Order Reduction
LRFD Effective Length | General 2nd Order | Na Madifisation
Seismic Parameters
lgnore Seismic | lgnore Special =
Code? EQ Load? Plug Welded? sDC | Rho Spe R 0y Cy
fes Ma es A 1 1 0.8 a 3 5.5
Design Code Parameters
@ @ P Lb @y D om Do
0.8 0.8 0.8 Q.75 0.e 1 1
Section Properties
Afcm?) [ J(em*) | Lisfem?) | Dfem®) | Ayfem?) | A (cm?)
4.5 258 129 12.8 2.3 23
Design Properties
S (em?) Sz (cm?) Z::(cm?) Zz:(cm?) T 33 {cm) rz(cm) C o (em*)
5.1 51 ae a.e 1.883 1.883
Material Properties
E (kgficm?) | f, (kgficm?) R, a
2038802 A515.35 11 M&
HSS Section Parameters
H55 Welding | Reduce H55 Thickness?
SAW Mo
Stress Check forces and Moments
Location {em) | P, (kgl) M a: (kgf-cm) M ez (kgf-cm) Vo (kaf) Vo (kal) Tulkgf-em)
114 547 -2455 .38 aze 852303 -1.87 -T0.45 =3340.59
Axial Force & Biaxial Moment Design Factors (H1-1a)
L Factor K K= B, B Cw

Major Bending

1 1

1 1

Minar Bending

1 1

1 1
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Element Details

Level Element | Unique Name | Location {cm) | Combo Element Type Section Classification

P& N+12.28 L1153 1011 137.244 COMB4A

Qrdinary Moment Frame | Tube 2 pul x 2mm Seismic HD

LLRF and Demand/Capacity Ratio

L {cm) LLRF | Stress Ratio Limit
137,244 1 1

Analysis and Design Parameters

Provision Analysis #nd Order Reduction
LRFD Effective Length | General 2nd Order | Ma Madifisation

Seismic Parameters

lgnore Seismic | lgnore Special s
Code? EQ Load? Plug Welded? sDC I Rho Soe R Qg Cy
Wes Ma Yes A 1 1 0.5 a ! 5.5

Design Code Parameters

@, L @y Pz L2 P omy @7
0.8 0.8 0.8 Q.75 0.8 1 1

Section Properties

A fcm®) | Jlcm*) | 15 {cm?®) I 22 [em®) A {cm?) Az lem?)
31 183 a1 a1 1.5 15

Design Properties

533 (em?) Szlem’) | Zylem®) | Zz(em?*) | rylem) | raz(em) | C,(emf)

ie 34 4.8 4.8 1.727 1,727

Material Properties

E (kgflem?) | f,{kgficm?) R,
2028902 A515.38 11 A

a

HS5 Section Parameters

H55 Welding | Reduce H55 Thickness?
SAW M

Stress Check forces and Moments

Location {em) | Py(kaf) | My ikgl-em) M (kpfem) | Velkal) | Ve(kafl | Tulkgf-cm)
137.244 27EE.4 230,85 #8414 78 17.78 -55.28 072,31

Axial Force & Biaxial Moment Design Factors (H1-1a)

L Factor K K: B, B Cm
Major Bending 1 1 1 1 1 1
Minar Bending 1 1 1 1 1 1
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Parameters for Lateral Torsion Buckling

Le Kg C,
1 1 2.054

DemandiCapacity (D/C) Ratio Eqn.(H1-1a)

- (P P2+ Sert[{(BO)(M sz /M s )hF +
DIC Ratio =
{(8/9)(M 2z /M 2z 1) ¥]
pel= 0453 + Sart[ (0.014)° + (0.37817]

Axial Force and Capacities

P, Force (kgf) $P .. Capacity (kgf) ¢ P Capacity (kgf)
2768.4 G112.49 #T00.87

Moments and Capacities

M. Moment (kgf-cm) $M. (kgf-cm) M No LTB (kgf-cm) $M, Ch=1 (kgf-cm)
Major Bending 230.85 150773 15077.2 15077.2
Mincr Bending G414.78 16077.3

Torsion Moment and Capacities

T, Moment (kgf-cm) T, Capacity {(kgf-cm) ¢ T Capacity (kgf-cm)
072,31 16780.08 1420207
Shear Design
V. Force (kgf) ¢V, Capacity (kgf) Stress Ratio
Major Shear 1775 2810.29 0.008
Mincr Shear 55.28 2010.268 0.018

End Reaction Axial Forces

Left End Reaction (kgf) | Load Combo | Right End Reaction (kgf) | Load Combo
=3812.68 COoMB1 361288 COMB1
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Element Details

Level Element | Unique Name | Location {(cm) | Combo Element Type Section Classification
PS5 N+12.28 BBOS 38 2.54 COMB44 | Ordinary Moment Frame | TUBO100X100x3 | Mon-Compact
LLRF and Demand/Capacity Ratio
L {cm) LLRF | Stress Ratio Limit
500,000 1 i
Analysis and Design Parameters
Provision Analysis #nd Order Reduction
LRFD Effective Length | General 2nd Order | Na Madificatian
Seismic Parameters
lgnore Seismic | lgnore Special -
Code? EQ Load? Plug Welded? sDC I Rho Sps R 0y Cy
es Ma es A 1 1 0.5 a 3 5.5
Design Code Parameters
@, L D B L0 LT D7
R 0@ 0.8 Q.75 [1R") 1 1
Section Properties
Adfem®) | Jem®) | afem®} | la{em®) | Ag(em®) | A (cm?)
118 2738 151.3 181.3 58 58
Design Properties
533 {em?) Szz(cm?) Z 3 (cm?) 2z (cm?) r;{cm) rzz(cm) C . (em®)
38,2 38,3 421 42,1 3.054 3058
Material Properties
E (kgflcm?®) | f,(kgficm?) R, a
2038802 3515.35 1.1 MA
HS5 Section Parameters
HS55 Welding | Reduce H55 Thickness?
SAW Me
Stress Check forces and Moments
Location (em) | P, (kaf) M z; (kgf-cm) M - (kgf-cm) Vo (kaf) Voz(kaf) Ty (kgf-cm)
2.54 168 -5TG23.64 -13402,94 -507.01 -37.79 BBE 81
Axial Force & Biaxial Moment Design Factors (H1.2,H1-1b}
L Factor K K. B B Cy
Major Bending 0.ag 1 1 1 1 1
Minor Bending 0.ag 1 1 1 1 1
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Parameters for Lateral Torsion Buckling

L K Cs
0,99 1 2891

Demand/Capacity (D/C) Ratio Eqn.(H1.2,H1-1b)

DV/C Ratio = (Pi2Pc)+ (Mo Moz )+ Mgz /M2 )
0.881 = 0002 #0478 + 0111

Axial Force and Capacities

P, Force (kagf) &P .. Capacity (kgf) &P Capacity (kgf)
198 1178877 3BR45 44

Moments and Capacities

M. Moment (kgf-cm) M- (kgf-cm) M, No LTB (kgf-cm) M, Ch=1 (kgf-cm)
Major Bending 5702388 1212684 84 121254 84 13310363
Minor Bending 13402.84 121254.84

Torsion Moment and Capacities

T, Moment (kgf-cm) T, Capacity {kgf-cm) &T,Capacity (kgf-cm)
B8E &1 11885329 10806796
Shear Design
V,Force (kaf) &V, Capacity (kaf) Stress Hatio
Major Shear 507.01 10706.34 0.047
Miner Shear 3779 10706.24 0.004

End Reaction Major Shear Forces

Left End Reaction (kgf) | Load Combo | Right End Reaction (kgf) | Load Combo
838,81 COMBS 583.20 COMBS
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Element Details

Level Element | Unique Name | Location (cm) | Combo Element Type Section Classification
P4 N+8.20 | BoOT 1802 250 COMB4B | Ordinary Moment Frame | TUBC 00X 100x2 Slender

LLRF and Demand/Capacity Ratio

L {em) LLRF | Stress Ratio Limit

260,000 1 1

Analysis and Design Parameters

Provision Analysis 2nd Order Reduction
LRFD Effective Length | General 2nd Qrder | Mo Modification

Seismic Parameters

lgnore Seismic | lgnore Special .
Code? EQ Load? Plug Welded? sDC | Rho Sos R [ Cq
as Ma Yos A 1 1 0.5 a 3 5.5

Design Code Parameters

Py, b, [ D L T @y
o o9 0.9 0.78 o.g 1 1

Section Properties

Afem) | J(em*) | T {em®) I 22 {cm?) Ay (cm?) Az (em?)
7a 1B8.2 124.2 124.2 38 38

Design Properties

S 33 (cm?) Szlem?®) | Za:{em?) £z (om?) T3 cm) fzz{om) | C.{cm®)
4.8 24,8 288 288 3604 3964

Section Properties - Unsymmetric Sections

I« {cm®) | s fEMN®) e £M?) 5 max [CM?) 5 paun (£?) T max (CIMI) I rn fCmM) a (deg)
a 124.2 124.2 248 24.8 3504 3.004 g0

Material Properties

E (kgflcm?®) | 1, (kgffem?) R, a
2038802 351535 1.1 ga

HS5 Section Parameters

H55 Welding | Reduce H55 Thickness?
SAW Mo

Stress Check forces and Moments

Location {cm) | P,(kgf) M .55 (kgf-cm) M .z (kgf-cm) V. (kaf) V. (kaf) T.(kgf-cm)
250 -7.87 -29856.12 11545.58 238.07 -48.18 0

Carera 28No0.42-66 BucaramangaSantander, Colombia.
Celular: 311 5270142 E-mail: prosperodiaz@hotmail.com



PROSPERO DIAZ POVEDA

INGENIERO CIVIL
NIT. 91.227.064 -8
MAT. 68202 - 26576

An

Axial Force & Biaxial Moment Design Factors (H1-1b)

L Factor K, K. B, B Cm
Major Banding 1 1 1 1 1 1
Minor Bending 1 1 1 1 1 1

Parameters for Lateral Torsion Buckling

L Ko Ce
i 1 2240

Demand/Capacity {D/C) Ratio Eqn.(H1-1b)

/€ Ratio = (PA2P) (M Mz )+ (M2 M2z )
0821 = 2.394E-04 + 0,448 + 0173

Axial Force and Capacities

Py Force (kgf) $ P, Capacity (kgf) P Capacity (kgf)
7.87 1865506 24830 43

Moments and Capacities

M., Moment (kgf-cm) ¢M_ (kgf-cm) M No LTB (kgf-cm) $M, Ch=1 (kgf-cm)
Majer Bending 2EE56.12 BAT10.18 BATI0.18 BO308.07
Miner Bending 1154583 BAT10.18

Torsion Moment and Capacities

Ty Moment (kgf-cm}) T, Capacity (kgf-cm) ¢ T, Capacity (kgf-cm)

a BOSG2.19 T2BES. AT

Shear Design

V. Force (kgf) ¢V . Capacity (kgf) Stress Ratio
Majer Shear 228.07 T2E0 43 0,032
Miner Shear 48,18 TZE0.43 0,008

Design . . PMM . M Major M Minor V Major V Minor

Sy Lelez Type DRI S Ratio Pl Ratio Ratio Ratio Ratio
P5 N+12.26 C25 Column Tubo 3 pul x 3mm 0.851 0.461 0.013 0.39 0.019 0.044
P5 N+12.26 C25 Column Tubo 3 pul x 3mm 0.209 0.05 0.011 0.158
P5 N+12.26 C32 Column Tubo 3 pul x 3mm 0.913 0.701 0.203 0.061 0.026 0.004
P5 N+12.26 C32 Column Tubo 3 pul x 3mm 0.26 0.061 0.196 0.027
P5 N+12.26 C40 Column Tubo 2 pul x 3mm 0.416 0.007 0.405 0.058 0.031 0.005
P5 N+12.26 C49 Column Tubo 3 pul x 3mm 0.666 0.46 0.196 0.066 0.037 0.018
P5 N+12.26 C49 Column Tubo 3pul x 3mm 0.215 0.061 0.151 0.03
P5 N+12.26 C26 Column Tubo 2 pul x 3mm 0.268 0.007 0.26 0.032 0.026 0.005
P5 N+12.26 C26 Column Tubo 2 pul x 3mm 0.136 0.001 0.134 0.011
P5 N+12.26 c27 Column Tubo 2 pul x 3mm 0.263 0.007 0.254 0.027 0.028 0.003
P5N+12.26 c27 Column Tubo 2 pul x 3mm 0.091 0.001 0.089 0.008
P5 N+12.26 C35 Column Tubo 2 pul x 3mm 0.081 0.061 0.017 0.01 0.008 0.001
P5 N+12.26 C35 Column Tubo 2 pul x 3mm 0.179 0.039 0.138 0.023
P5 N+12.26 Cc42 Column Tubo 2 pul x 2mm 0.099 0.073 0.017 0.02 0.005 0.002
P5 N+12.26 C42 Column Tubo 2 pul x 2mm 0.132 0.051 0.063 0.05
P5 N+12.26 C36 Column Tubo 2 pul x 2mm 0.267 0.215 0.042 0.03 0.01 0.002
P5 N+12.26 C36 Column Tubo 2 pul x 2mm 0.301 0.219 0.039 0.072
P5 N+12.26 C37 Column Tubo 2pul x 2mm 0.113 0.086 0.011 0.025 0.014 0.017
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N+12.26 C37 Column Tubo 2 pul x 2mm 0.396 0.157 0.132 0.125
P5 N+12.26 C48 Column Tubo 2 pul X 2mm 0.119 0.086 0.005 0.032 0.01 0.005
P5 N+12.26 C48 Column Tubo 2 pul X 2mm 0.165 0.059 0.078 0.073
PS N+12.26 C56 Column Tubo 2 pul x 2mm 0.494 0.042 0.286 0.211 0.068 0.049
P5 N+12.26 C56 Column Tubo 2 pul X 2mm 0.273 0.016 0.255 0.029
P5 N+12.26 C62 Column Tubo 2 pul x 2mm 0.051 0.011 0.027 0.029 0.004 0.011
P5 N+12.26 Cc62 Column Tubo 2 pul X 2mm 0.117 0.028 0.028 0.085
P5 N+12.26 C63 Column Tubo 2 pul X 2mm 0.081 0.005 0.076 0.003 0.017 0.043
P5 N+12.26 C63 Column Tubo 2 pul x 2mm 0.137 0.008 0.042 0.123
P5 N+12.26 c28 Column Tubo 3 pul X 3mm 0.817 0.441 0.015 0.375 0.022 0.043
P5 N+12.26 C28 Column Tubo 3 pul x 3mm 0.156 0.038 0.008 0.118
P5 N+12.26 Cc29 Column Tubo 2 pul X 3mm 0.06 0.018 0.039 0.013 0.034 0.002
P5 N+12.26 Cc29 Column Tubo 2 pul X 3mm 0.444 0.01 0.433 0.032
P5 N+12.26 C30 Column Tubo 3 pul x 3mm 0.719 0.665 0.004 0.054 0.008 0.003
P5 N+12.26 C30 Column Tubo 3 pul x 3mm 0.063 0.045 0.005 0.017
P5 N+12.26 C31 Column Tubo 3 pul x 3mm 0.536 0.461 0.004 0.075 0.012 0.019
P5 N+12.26 Cc31 Column Tubo 3 pul X 3mm 0.07 0.044 0.009 0.023
P5 N+12.26 C34 Column Tubo 2 pul Bmm 0.048 0.003 0.043 0.015 0.002 0.005
P5 N+12.26 C34 Column Tubo 2 pul x 3mm 0.058 0.003 0.044 0.033
P5 N+12.26 C38 Column Tubo 2 pul x 3mm 0.026 0.006 0.018 0.009 0.01 0.002
P5 N+12.26 C38 Column Tubo 2 pul x 3mm 0.08 0.003 0.076 0.011
P5 N+126 C39 Column Tubo 2 pul x 3mm 0.073 0.062 0.002 0.011 0.007 0.00042
P5 N+12.26 C39 Column Tubo 2 pul x 3mm 0.168 0.041 0.124 0.027
P5 N+12.26 C41 Column Tubo 2 pul X 2mm 0.059 0.038 0.005 0.021 0.006 0.003
P5 N+12.26 C41 Column Tubo 2 pul x 2mm 0.149 0.051 0.076 0.062
P5 N+12.26 C43 Column Tubo 2 pul x 2mm 0.074 0.055 0.000 0.019 0.007 0.002
P5 N+12.26 C43 Column Tubo 2 pul x 2mm 0.27 0.202 0.002 0.068
P5 N+12.26 C47 Column Tubo 2 pul x 2mm 0.074 0.037 0.026 0.025 0.018 0.004
P5 N+12.26 C4a7 Cdumn Tubo 2 pul x 2mm 0.414 0.168 0.167 0.07
P5 N+12.26 C50 Column Tubo 2 pul x 2mm 0.096 0.074 0.005 0.022 0.007 0.005
P5 N+12.26 C50 Column Tubo 2 pul x 2mm 0.147 0.069 0.002 0.078
P5 N+12.26 C51 Column Tubo 2 pul x 2mm 0.082 0.005 0.07 0.031 0.031 0.014
P5 N+12.26 C51 Column Tubo 2 pul x 2mm 0.392 0.03 0.178 0.042
P5 N+12.26 C52 Column Tubo 2 pul x 2mm 0.034 0.009 0.01 0.023 0.004 0.01
P5 N+12.26 C52 Column Tubo 2 pul x 2mm 0.103 0.027 0.005 0.076
P5 N+12.26 C53 Column Tubo 2 pul x 2mm 0.066 0.001 0.05 0.042 0.017 0.041
P5 N+12.26 C53 Column Tubo 2 pul x 2mm 0.141 0.006 0.052 0.125
P5 N+12.26 C54 Column Tubo 3 pul x 3mm 0.823 0.444 0.013 0.379 0.022 0.044
P5 N+12.26 C54 Column Tubo 3 pul x 3mm 0.143 0.035 0.005 0.108
P5 N+12.26 C55 Column Tubo 2 pul x 3mm 0.02 0.001 0.017 0.01 0.034 0.002
P5 N+12.26 C55 Column Tubo 2 pul x 3mm 0.428 0.007 0.419 0.031
P5 N+12.26 C57 Column Tubo 3 pul x 3mm 0.725 0.67 0.0004 0.055 0.007 0.003
P5 N+12.26 C57 Column Tubo 3 pul x 3mm 0.059 0.042 0.001 0.017
P5 N+12.26 C58 Column Tubo 3 pul x 3mm 0.541 0.465 0.0003 0.076 0.011 0.019
P5 N+12.26 C58 Column Tubo 3 pul x 3mm 0.065 0.041 0.001 0.023
P5 N+12.26 C59 Column Tubo 2 pul x 3mm 0.048 0.002 0.044 0.014 0.002 0.005
P5 N+12.26 C59 Column Tubo2 pul x 3mm 0.056 0.002 0.044 0.031
P5 N+12.26 C60 Column Tubo 2 pul x 3mm 0.064 0.002 0.062 0.007 0.01 0.002
P5 N+12.26 C60 Column Tubo 2 pul x 3mm 0.078 0.003 0.075 0.01
P5 N+12.26 C61 Column Tubo 2 pul x 3mm 0.05 0.042 0.002 0.007 0.007 0.00041
P5 N+12.26 Cc61 Column Tubo 2 pul x 3mm 0.168 0.038 0.127 0.025
P5 N+12.26 Cc64 Column Tubo 2 pul x 2mm 0.042 0.026 0.001 0.017 0.006 0.004
P5 N+12.26 Cc64 Column Tubo 2 pul x 2mm 0.147 0.05 0.074 0.064
P5 N+12.26 C65 Column Tubo 2 pul x 2mm 0.093 0.067 0.002 0.025 0.007 0.002
P5 N+12.26 C65 Column Tubo 2 pul x 2mm 0.28 0.209 0.003 0.071
P5 N+12.26 C66 Column Tubo 2 pul x 2mm 0.08 0.055 0.004 0.025 0.018 0.002
P5 N+12.26 C66 Column Tubo 2 pul x 2mm 0.415 0.178 0.166 0.063
P5 N+12.26 ce67 Column Tubo 2 pul x 2mm 0.102 0.079 0.001 0.022 0.007 0.005
P5 N+12.26 ce7 Column Tubo 2 pul X 2mm 0.151 0.071 0.001 0.08
P5 N+12.26 C68 Column Tubo 2 pul x 2mm 0.027 0.002 0.012 0.022 0.03 0.008
P5 N+12.26 C68 Column Tubo 2 pul x 2mm 0.344 0.027 0.158 0.005
P5 N+12.26 C69 Column Tubo 2 pul X 2mm 0.016 0.005 0.001 0.011 0.004 0.01
P5 N+12.26 C69 Column Tubo 2 pul x 2mm 0.099 0.026 0.001 0.073
P5 N+12.26 C70 Column Tubo 2 pul X 2mm 0.123 0.006 0.019 0.116 0.008 0.038
P5 N+12.26 Cc71 Column Tubo 3 pul 8mm 0.829 0.447 0.013 0.382 0.022 0.044
P5 N+12.26 C71 Column Tubo 3 pul x 3mm 0.141 0.035 0.005 0.106
P5 N+12.26 C72 Column Tubo 2 pul X 3mm 0.425 0.008 0.416 0.03 0.034 0.002
P5 N+12.26 C73 Column Tubo 3 pul x 3mm 0.731 0.676 0.001 0.056 0.007 0.003
P5 N+12.26 C73 Column Tubo 3 pul X 3mm 0.057 0.041 0.001 0.016
P5 N+12.26 C74 Column Tubo 3 pul x 3mm 0.546 0.468 0.001 0.077 0.012 0.019
P5 N+12.26 C74 Column Tubo 3 pul x 3mm 0.063 0.041 0.001 0.022
P5 N+12.26 C75 Column Tubo 2 pul x 3mm 0.048 0.003 0.043 0.014 0.002 0.005
P5 N+12.26 C75 Column Tubo 2 pul x 3mm 0.056 0.002 0.044 0.031
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N+12.26 C76 Column Tubo 2 pul x 3mm 0.077 0.002 0.075 0.004 0.01 0.002
P5 N+12.26 C76 Column Tubo 2 pul X 3mm 0.078 0.002 0.075 0.01
P5 N+12.26 c77 Colum Tubo 2 pul X 3mm 0.043 0.036 0.004 0.006 0.007 0.00039
P5 N+12.26 Cc77 Column Tubo 2 pul x 3mm 0.168 0.039 0.127 0.025
P5 N+12.26 C78 Column Tubo 2 pul X 2mm 0.044 0.029 0.001 0.015 0.006 0.004
P5 N+12.26 C78 Column Tubo 2 pul x 2mm 0.148 0.051 0.073 0.064
P5 N+12.26 C79 Column Tubo 2 pul X 2mm 0.086 0.063 0.001 0.023 0.007 0.002
P5 N+12.26 C79 Column Tubo 2 pul X 2mm 0.278 0.208 0.003 0.071
P5 N+12.26 C80 Column Tubo 2 pul x 2mm 0.07 0.048 0.001 0.022 0.017 0.002
P5 N+12.26 C80 Column Tubo 2pul x 2mm 0.409 0.175 0.163 0.062
P5 N+12.26 Cc81 Column Tubo 2 pul x 2mm 0.101 0.079 0.022 0.007 0.005
P5 N+12.26 cs1 Column Tubo 2 pul X 2mm 0.151 0.071 0.000 0.08
P5 N+12.26 c82 Column Tubo 2 pul X 2mm 0.021 0.003 0.002 0.018 0.03 0.006
P5 N+126 C82 Column Tubo 2 pul x 2mm 0.362 0.028 0.17 0.004
P5 N+12.26 c83 Column Tubo 2 pul X 2mm 0.021 0.007 0 0.015 0.004 0.01
P5 N+12.26 C83 Column Tubo 2 pul x 2mm 0.103 0.027 0.0003 0.076
P5 N+12.26 cs84 Column Tubo 2 pul X 2mm 0.028 0.001 0.004 0.0%6 0.008 0.04
P5 N+12.26 C84 Column Tubo 2 pul x 2mm 0.13 0.006 0.013 0.122
P5 N+12.26 C85 Column Tubo 3 pul x 3mm 0.833 0.449 0.014 0.384 0.022 0.044
P5 N+12.26 Cc85 Column Tubo 3 pul x 3mm 0.13 0.03 0.003 0.1
P5 N+12.26 C86 Column Tubo 2 pul x 3mm 0.167 0.007 0.16 0.005 0.033 0.002
P5 N+12.26 C86 Column Tubo 2 pul x 3mm 0.422 0.008 0.413 0.03
P5 N+12.26 c87 Column Tubo 3 pul x 3mm 0.734 0.679 0.001 0.056 0.007 0.003
P5 N+12.26 c87 Column Tubo 3 pul x 3mm 0.064 0.041 0.003 0.024
P5 N+12.26 Cca8 Column Tubo 3 pul x 3mm 0.548 0.47 0.001 0.077 0.011 0.019
P5 N+12.26 C88 Column Tubo 3 pul x 3mm 0.068 0.041 0.002 0.027
P5 N+12.26 C89 Column Tubo 2 pul x 3mm 0.049 0.003 0.044 0.014 0.002 0.005
P5 N+12.26 C89 Column Tubo 2 pul x 3mm 0.057 0.002 0.045 0.032
P5 N+12.26 C90 Column Tubo 2 pul x 3mm 0.076 0.002 0.074 0.004 0.009 0.002
P5 N+12.26 C90 Column Tubo 2 pul x 3mm 0.078 0.003 0.074 0.011
P5 N+12.26 Cco1 Column Tubo 2 pul x 3mm 0.06 0.049 0.005 0.01 0.007 0.00045
P5 N+12.26 Cco1 Column Tuwo 2 pul x 3mm 0.168 0.039 0.126 0.026
P5 N+12.26 C92 Column Tubo 2 pul x 2mm 0.059 0.041 0.005 0.017 0.006 0.004
P5 N+12.26 C92 Column Tubo 2 pul x 2mm 0.146 0.05 0.072 0.064
P5 N+12.26 C93 Column Tubo 2 pul x 2mm 0.091 0.066 0.006 0.024 0.007 0.0
P5 N+12.26 C93 Column Tubo 2 pul x 2mm 0.279 0.208 0.002 0.071
P5 N+12.26 C94 Column Tubo 2 pul x 2mm 0.075 0.052 0 0.023 0.017 0.002
P5 N+12.26 C94 Column Tubo 2 pul x 2mm 0.41 0.173 0.163 0.062
P5 N+12.26 C95 Column Tubo 2 pul x 2mm 0.104 0.081 0.001 0.023 0.007 0.005
P5 N+12.26 C95 Column Tubo 2 pul x 2mm 0.151 0.071 0.001 0.08
P5 N+12.26 C96 Column Tubo 2 pul x 2mm 0.021 0.004 0.005 0.017 0.033 0.005
P5 N+12.26 C96 Column Tubo 2 pul x 2mm 0.379 0.028 0.178 0.006
P5 N+12.26 Cc97 Column Tubo 2 pul x 2mm 0.023 0.007 0 0.016 0.004 0.01
P5 N+12.26 Cc97 Column Tubo 2 pul x 2mm 0.103 0.027 0.002 0.076
P5 N+12.26 Cc98 Column Tubo 2 pul x 2mm 0.03 0.002 0.003 0.028 0.007 0.043
P5 N+12.26 C98 Column Tubo 2 pul x 2mm 0.135 0.007 0.018 0.127
PS5 N+12.26 C99 Column Tubo 3 pul x 3mm 0.818 0.441 0.013 0.376 0.022 0.043
P5 N+12.26 C99 Column Tubo 3 pul x 3mm 0.133 0.031 0.003 0.102
P5 N+12.26 C100 Column Tubo 2 pul x 3mm 0.157 0.009 0.148 0.005 0.033 0.002
P5 N+12.26 C100 Column Tubo 2 pul x 3m 0.42 0.007 0.413 0.028
P5 N+12.26 C101 Column Tubo 3 pul x 3mm 0.722 0.667 0.001 0.055 0.007 0.003
P5 N+12.26 C101 Column Tubo 3 pul x 3mm 0.065 0.041 0.004 0.024
P5 N+12.26 C102 Column Tubo 3 pul x 3mm 0.539 0.463 0.001 0.076 0.011 0.019
P5 N+126 C102 Column Tubo 3 pul x 3mm 0.069 0.041 0.003 0.028
P5 N+12.26 C103 Column Tubo 2 pul x 3mm 0.057 0.003 0.045 0.03 0.002 0.005
P5 N+12.26 C103 Column Tubo 2 pul x 3mm 0.035 0.0001813 0.002 0.034
P5 N+12.26 C104 Column Tubo 2 pul x 3mm 0.077 0.002 0.074 0.004 0.009 0.002
P5 N+12.26 C104 Column Tubo 2 pul x 3mm 0.077 0.002 0.074 0.01
P5 N+12.26 C105 Column Tubo 2 pul X 3mm 0.065 0.051 0.01 0.01 0.007 0.001
P5 N+12.26 C105 Column Tubo 2 pul x 3mm 0.165 0.037 0.125 0.024
P5 N+12.26 C106 Column Tubo 2 pul x 2mm 0.054 0.036 0.004 0.017 0.006 0.003
P5 N+12.26 C106 Column Tubo 2 pul X 2mm 0.144 0.049 0.073 0.062
P5 N+12.26 c107 Column Tubo 2 pul x 2mm 0.09 0.066 0.003 0.024 0.007 0.002
P5 N+12.26 Cc107 Column Tubo 2 pul X 2mm 0.278 0.207 0.0 0.071
P5 N+12.26 C108 Column Tubo 2 pul x 2mm 0.074 0.052 0.0003 0.023 0.017 0.003
P5 N+12.26 C108 Column Tubo 2 pul x 2mm 0.409 0.172 0.163 0.061
P5 N+12.26 C109 Column Tubo 2 pul X 2mm 0.104 0.081 0.001 0.023 0.007 0.005
P5 N+12.26 C109 Column Tubo 2 pul x 2mm 0.15 0.071 0.001 0.079
P5 N+12.26 C110 Column Tubo 2 pul X 2mm 0.02 0.004 0 0.017 0.031 0.006
P5 N+12.26 C110 Column Tubo 2 pul x 2mm 0.371 0.028 0.171 0.007
P5 N+12.26 C1l11 Column Tubo 2 pul x 2mm 0.024 0.007 0.0003 0.016 0.004 0.01
P5 N+12.26 Cl11 Column Tubo 2 pul X 2mm 0.102 0.027 0.001 0.075
P5 N+12.26 C112 Column Tubo 2 pul x 2mm 0.031 0.001 0.002 0.03 0.007 0.037
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N+12.26 C112 Column Tubo 2 pul x 2mm 0.123 0.007 0.017 0.115
P5 N+12.26 C113 Column Tubo 3 pul x 3mm 0.817 0.441 0.012 0.376 0.022 0.043
P5 N+12.26 C113 Column Tubo 3 pul X 3mm 0.147 0.036 0.003 0.11
P5 N+12.26 Cl14 Column Tubo 2 pul x 3mm 0.426 0.007 0.418 0.028 0.034 0.002
P5 N+12.26 C115 Column Tubo 3 pul X 3mm 0.722 0.667 0.001 0.055 0.007 0.003
P5N+12.26 C115 Column Tubo 3 pul x 3mm 0.059 0.042 0.0002 0.017
P5 N+12.26 C116 Column Tubo 3 pul X 3mm 0.539 0.463 0.001 0.076 0.012 0.019
P5 N+12.26 C116 Column Tubo 3 pul X 3mm 0.065 0.042 0.0001 0.023
P5 N+12.26 C117 Column Tubo 2 pul x 3mm 0.056 0.003 0.044 0.03 0.002 0.005
P5 N+12.26 C117 Column Tubo 2 pul X 3mm 0.035 0.0001455 0.002 0.034
P5 N+12.26 C118 Column Tubo 2 pul x 3mm 0.079 0.002 0.076 0.01 0.01 0.002
P5 N+12.26 C118 Column Tubo 2 pul X 3mm 0.021 0.0004509 0.002 0.02
P5 N+12.8 C119 Column Tubo 2 pul X 3mm 0.047 0.04 0.001 0.007 0.007 0.001
P5 N+12.26 C119 Column Tubo 2 pul x 3mm 0.167 0.037 0.127 0.025
P5 N+12.26 C120 Column Tubo 2 pul X 2mm 0.046 0.03 0.003 0.015 0.006 0.003
P5 N+12.26 C120 Column Tubo 2 pul x 2mm 0.148 0.05 0.075 0.062
P5 N+12.26 C121 Column Tubo 2 pul X 2mm 0.088 0.065 0.003 0.023 0.007 0.002
P5 N+12.26 C121 Column Tubo 2 pul x 2mm 0.278 0.208 0.004 0.071
P5 N+12.26 C122 Column Tubo 2 pul X 2mm 0.071 0.049 0.001 0.022 0.017 0.003
P5 N+12.26 C122 Column Tubo 2 pul x 2mm 0.411 0.174 0.163 0.061
P5 N+12.26 C123 Column Tubo 2 pul x 2mm 0.103 0.08 0.0003 0.023 0.007 0.005
P5 N+12.26 C123 Column Tubo 2 pul x 2mm 0.15 0.071 0.0002 0.079
P5 N+12.26 C124 Column Tubo 2 pul x 2mm 0.021 0.003 0.006 0.016 0.031 0.006
P5 N+12.26 C124 Column Tubo 2 pul x 2mm 0.367 0.029 0.169 0.015
P5 N+12.26 C125 Column Tubo 2 pul x 2mm 0.023 0.007 0 0.016 0.004 0.01
P5 N+12.26 C125 Column Tubo 2 pul x 2mm 0.102 0.027 0.002 0.075
P5 N+12.26 C126 Column Tubo 2 puk 2mm 0.029 0.001 0.002 0.028 0.008 0.036
P5 N+12.26 C126 Column Tubo 2 pul x 2mm 0.121 0.006 0.012 0.114
P5 N+12.26 C127 Column Tubo 3 pul x 3mm 0.833 0.449 0.012 0.384 0.021 0.044
P5 N+12.26 Cc127 Column Tubo 3 pul x 3mm 0.147 0.036 0.003 0.111
PS5 N+12.26 C128 Column Tubo 2 pul x 3mm 0.015 0.003 0.009 0.009 0.034 0.002
P5 N+12.26 C128 Column Tubo 2 pul x 3mm 0.427 0.008 0.418 0.03
P5 N+12.26 C129 Column Tubo 3 pul x 3mm 0.734 0.679 0.0004 0.056 0.007 0.003
P5 N+12.26 C129 Column Tubo 3 pul 8dmm 0.06 0.043 0.001 0.018
P5 N+12.26 C130 Column Tubo 3 pul x 3mm 0.548 0.47 0.0004 0.077 0.012 0.019
P5 N+12.26 C130 Column Tubo 3 pul x 3mm 0.066 0.042 0.001 0.024
P5 N+12.26 C131 Column Tubo 2 pul x 3mm 0.048 0.003 0.043 0.014 0.002 0.005
P5 N42.26 C131 Column Tubo 2 pul x 3mm 0.056 0.002 0.044 0.032
P5 N+12.26 C132 Column Tubo 2 pul x 3mm 0.077 0.002 0.075 0.004 0.01 0.002
P5 N+12.26 C132 Column Tubo 2 pul x 3mm 0.08 0.003 0.076 0.011
P5 N+12.26 C133 Column Tubo 2 pul x 3mm 0.054 0.045 0.004 0.008 0.007 0.00042
P5 N+12.26 C133 Column Tubo 2 pul x 3mm 0.17 0.039 0.128 0.026
P5 N+12.26 C134 Column Tubo 2 pul x 2mm 0.053 0.037 0.002 0.016 0.006 0.004
P5 N+12.26 C134 Column Tubo 2 pul x 2mm 0.15 0.052 0.074 0.064
P5 N+12.26 C135 Colunn Tubo 2 pul x 2mm 0.09 0.066 0.002 0.024 0.007 0.002
P5 N+12.26 C135 Column Tubo 2 pul x 2mm 0.279 0.208 0.004 0.071
P5 N+12.26 C136 Column Tubo 2 pul x 2mm 0.073 0.051 0.002 0.022 0.017 0.002
P5 N+12.26 C136 Column Tubo 2 pul x 2mm 0.413 0.175 0.164 0.062
P5 N+12.26 C137 Column Tubo 2 pul x 2mm 0.103 0.08 0 0.023 0.007 0.005
P5 N+12.26 C137 Column Tubo 2 pul x 2mm 0.151 0.071 0.0001 0.08
P5 N+12.26 C138 Column Tubo 2 pul x 2mm 0.019 0.003 0.001 0.016 0.032 0.005
P5 N+12.26 C138 Column Tubo 2pul x 2mm 0.375 0.029 0.174 0.014
P5 N+12.26 C139 Column Tubo 2 pul x 2mm 0.022 0.007 0.0002 0.015 0.004 0.01
P5 N+12.26 C139 Column Tubo 2 pul x 2mm 0.103 0.027 0.002 0.076
P5 N+12.26 C140 Column Tubo 2 pul x 2mm 0.028 0.001 0.002 0.026 0.01 0.041
P5 N+12.26 C140 Column Tubo 2 pul x 2mm 0.134 0.007 0.022 0.125
P5 N+12.26 C141 Column Tubo 3 pul x 3mm 0.829 0.447 0.013 0.382 0.022 0.044
P5 N+12.26 C141 Column Tubo 3 pul x 3mm 0.145 0.036 0.003 0.109
P5 N+12.26 C142 Column Tubo 2 pul X 3mm 0.019 0.001 0.016 0.009 0.034 0.002
P5 N+12.26 C142 Column Tubo 2 pul x 3mm 0.425 0.008 0.416 0.03
P5 N+12.26 C143 Column Tubo 3 pul x 3mm 0.731 0.676 0.001 0.056 0.007 0.003
P5 N+12.26 C143 Column Tubo 3 pul x 3mm 0.059 0.042 0.0002 0.017
P5 N+12.26 C144 Column Tubo 3 pul x 3mm 0.545 0.468 0.001 0.077 0.012 0.019
P5 N+12.26 Cl144 Column Tubo 3 pul X 3mm 0.065 0.042 0 0.023
P5 N+12.26 C145 Column Tubo 2 pul x 3mm 0.048 0.003 0.043 0.014 0.002 0.005
P5 N+12.26 C145 Column Tubo 2 pul x 3mm 0.056 0.02 0.044 0.031
P5 N+12.26 C146 Column Tubo 2 pul X 3mm 0.077 0.002 0.075 0.004 0.01 0.002
P5 N+12.26 C146 Column Tubo 2 pul x 3mm 0.079 0.002 0.076 0.01
P5 N+12.26 C147 Column Tubo 2 pul X 3mm 0.052 0.043 0.005 0.008 0.007 0.00038
P5 N+12.26 C147 Cdumn Tubo 2 pul x 3mm 0.168 0.038 0.127 0.026
P5 N+12.26 C148 Column Tubo 2 pul x 2mm 0.055 0.039 0.002 0.016 0.006 0.004
P5 N+12.26 C148 Column Tubo 2 pul X 2mm 0.149 0.051 0.073 0.064
P5 N+12.26 C149 Column Tubo 2 pul x 2mm 0.088 0.064 0.002 0.023 0.007 0.002
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N+12.26 C149 Column Tubo 2 pul x 2mm 0.278 0.208 0.003 0.071
P5 N+12.26 C150 Column Tubo 2 pul X 2mm 0.072 0.049 0.003 0.022 0.017 0.002
P5 N+12.26 C150 Column Tubo 2 pul X 2mm 0.41 0.175 0.162 0.062
P5 N+12.26 C151 Column Tubo 2 plix 2mm 0.102 0.079 0.0002 0.022 0.007 0.005
P5 N+12.26 C151 Column Tubo 2 pul X 2mm 0.151 0.071 0.0003 0.08
P5 N+12.26 C152 Column Tubo 2 pul x 2mm 0.02 0.003 0 0.017 0.029 0.006
P5 N+12.26 C152 Column Tubo 2 pul X 2mm 0.358 0.029 0.167 0.013
P5 N-12.26 C153 Column Tubo 2 pul X 2mm 0.022 0.007 0.0002 0.015 0.004 0.01
P5 N+12.26 C153 Column Tubo 2 pul x 2mm 0.103 0.027 0.001 0.076
P5 N+12.26 C154 Column Tubo 2 pul X 2mm 0.029 0.002 0.001 0.027 0.009 0.039
P5 N+12.26 C154 Column Tubo 2 pul x 2mm 0.13 0.007 0.019 0.122
P5 N+12.26 C155 Column Tubo 3 pul x 3mm 0.823 0.444 0.013 0.379 0.022 0.044
P5 N+12.26 C155 Column Tubo 3 pul X 3mm 0.144 0.036 0.003 0.108
P5 N+12.26 C156 Column Tubo 2 pul x 3mm 0.017 0.001 0.012 0.01 0.033 0.002
P5 N+12.8 C156 Column Tubo 2 pul x 3mm 0.418 0.007 0.41 0.031
P5 N+12.26 C157 Column Tubo 3 pul x 3mm 0.726 0.671 0.001 0.055 0.007 0.003
P5 N+12.26 C157 Column Tubo 3 pul X 3mm 0.059 0.042 0.002 0.017
P5 N+12.26 C158 Column Tubo 3 pul x 3mm 0.541 0.465 0.001 0.076 0.011 0.019
P5 N+12.26 C158 Column Tubo 3 pul x 3mm 0.065 0.042 0.002 0.023
P5 N+12.26 C159 Column Tubo 2 pul x 3mm 0.048 0.002 0.043 0.013 0.002 0.005
P5 N+12.26 C159 Column Tubo 2 pul x 3mm 0.056 0.002 0.044 0.031
P5 N+12.26 C160 Column Tubo 2 pul x 3mm 0.065 0.002 0.062 0.007 0.01 0.002
P5 N+12.26 C160 Column Tubo 2 pul x 3mm 0.078 0.002 0.075 0.01
P5 N+12.26 C161 Column Tubo 2 pul x 3mm 0.051 0.043 0.004 0.008 0.007 0.0004
P5 N+12.26 C161 Column Tubo 2 pul x 3mm 0.166 0.038 0.126 0.025
P5 N+12.26 C162 Column Tubo 2 pul x 2mm 0.063 0.046 0.003 0.018 0.006 0.004
P5 N+12.26 C162 Column Tubo 2 pul x 2mm 0.148 0.051 0.072 0.064
P5 N+12.26 C163 Column Tubo 2 pul x 2mm 0.092 0.067 0.002 0.025 0.007 0.002
P5 N+12.26 C163 Column Tubo2 pul x 2mm 0.28 0.208 0.003 0.071
P5 N+12.26 C164 Column Tubo 2 pul x 2mm 0.079 0.054 0.003 0.025 0.018 0.002
P5 N+12.26 C164 Column Tubo 2 pul x 2mm 0.415 0.177 0.166 0.063
P5 N+12.26 C165 Column Tubo 2 pul x 2mm 0.102 0.08 0.001 0.023 0.007 0.006
P5 N+12.26 C165 Column Tubo 2 pul x 2mm 0.151 0.071 0.001 0.08
P5 N+12.26 C166 Column Tubo 2 pul x 2mm 0.027 0.002 0.011 0.022 0.029 0.008
P5 N+12.26 C166 Column Tubo 2 pul x 2mm 0.346 0.028 0.161 0.016
P5 N+12.26 C167 Column Tubo 2 pul x 2mm 0.017 0.006 0.002 0.012 0.004 0.01
P5 N+12.26 C167 Column Tubo 2 pul x 2mm 0.099 0.026 0.002 0.073
P5 N+12.26 C168 Column Tubo 2 pul x 2mm 0.025 0.002 0.003 0.023 0.009 0.038
P5 N+12.26 C168 Column Tubo 2 pul x 2mm 0.123 0.006 0.015 0.116
P5 N+12.26 C169 Column Tubo 3 pul x 3mm 0.819 0.443 0.011 0.376 0.021 0.043
P5 N+12.26 C169 Column Tubo 3 pul x 3mm 0.154 0.037 0.001 0.117
P5 N+12.26 C170 Column Tubo 2 pul x 3mm 0.049 0.015 0.031 0.014 0.035 0.003
P5 N+12.26 C170 Column Tubo 2 pul x 3mm 0.459 0.009 0.448 0.037
P5 N+12.26 C171 Column Tubo 3 pul x 3mm 0.719 0.665 0.003 0.054 0.008 0.003
P5 N+12.26 C171 Column Tubo 3 pul x 3mm 0.062 0.045 0.005 0.017
P5 N+12.26 C172 Column Tubo 3 pul x 3mm 0.536 0.461 0.004 0.075 0.013 0.019
P5 N+12.26 C172 Column Tubo 3 pul x 3mm 0.072 0.044 0.015 0.023
P5 N+12.26 C173 Column Tubo 2 pul x 3mm 0.047 0.006 0.012 0.039 0.002 0.005
P5 N+12.26 C173 Column Tubo 2 pul x 3mm 0.058 0.003 0.043 0.034
P5 N+12.26 C174 Column Tubo 2 pul x 3mm 0.026 0.006 0.019 0.004 0.01 0.002
P5 N+12.26 C174 Column Tubo 2 pul x 3mm 0.082 0.004 0.078 0.011
P5 N+12.26 C175 Column Tubo 2 pul x 3mm 0.072 0.059 0.007 0.011 0.007 0.0004
P5 N+12.26 C175 Column Tubo 2 pul x 3mm 0.167 0.04 0.125 0.025
P5 N+12.26 C176 Column Tubo 2pul x 2mm 0.064 0.042 0.001 0.021 0.006 0.004
P5 N+12.26 C176 Column Tubo 2 pul x 2mm 0.151 0.05 0.076 0.066
P5 N+12.26 C177 Column Tubo 2 pul x 2mm 0.076 0.056 0.002 0.02 0.007 0.002
P5 N+12.26 C177 Column Tubo 2 pul x 2mm 0.272 0.203 0.003 0.069
P5 N+12.26 C178 Column Tubo 2 pul x 2mm 0.073 0.039 0.022 0.025 0.017 0.004
P5 N+12.26 C178 Column Tubo 2 pul X 2mm 0.409 0.165 0.165 0.07
P5 N+12.26 C179 Column Tubo 2 pul x 2mm 0.096 0.074 0.005 0.021 0.007 0.005
P5 N+12.26 C179 Column Tubo 2 pul 2mm 0.147 0.069 0.001 0.078
P5 N+12.26 C180 Column Tubo 2 pul X 2mm 0.084 0.005 0.073 0.029 0.032 0.014
P5 N+12.26 C180 Column Tubo 2 pul x 2mm 0.39 0.028 0.174 0.042
P5 N+12.26 c181 Column Tubo 2 pul X 2mm 0.033 0.009 0.009 0.022 0.004 0.01
P5 N42.26 C181 Column Tubo 2 pul x 2mm 0.103 0.027 0.004 0.076
P5 N+12.26 C182 Column Tubo 2 pul x 2mm 0.052 0.003 0.018 0.045 0.007 0.043
P5 N+12.26 C182 Column Tubo 2 pul X 2mm 0.138 0.007 0.026 0.129
P5 N+12.26 C183 Column Tubo 3 pul x 3mm 0.825 0.43% 0.027 0.39 0.022 0.044
P5 N+12.26 Cc183 Column Tubo 3 pul X 3mm 0.206 0.048 0.012 0.157
P5 N+12.26 C184 Column Tubo 2 pul x 3mm 0.349 0.094 0.243 0.079 0.017 0.007
P5 N+12.26 Cc184 Column Tubo 2 pul x 3mm 0.054 0.003 0.049 0.012
P5 N+12.26 C185 Colmn Tubo 3 pul x 3mm 0.817 0.698 0.108 0.049 0.017 0.002
P5 N+12.26 C185 Column Tubo 3 pul x 3mm 0.173 0.061 0.111 0.019
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N+12.26 C186 Column Tubo 3 pul x 3mm 0.582 0.456 0.103 0.072 0.018 0.018
P5 N+12.26 C186 Column Tubo 3 pul x 3mm 0.168 0.06 0.104 0.028
P5 N+12.26 c187 Column Tubo 2 pul X 3mm 0.119 0.008 0.106 0.032 0.005 0.005
P5 N+12.26 C187 Column Tubo 2 pul x 3mm 0.051 0.001 0.049 0.009
P5 N+12.26 C188 Column Tubo 2 pul X 3mm 0.124 0.007 0.116 0.01 0.012 0.002
P5 N+12.26 C188 Column Tubo 2 pul x 3mm 0.023 0.001 0.02 0.006
P5 N+12.26 C189 Column Tubo 2 pul X 3mm 0.084 0.063 0.018 0.012 0.008 0.001
P5 N+12.26 C189 Column Tubo 2 pul X 3mm 0.17 0.041 0.127 0.025
P5 N+12.26 C190 Column Tubo 2 pul x 2mm 0.108 0.073 0.029 0.018 0.005 0.003
P5 N+12.26 C190 Column Tubo 2 pul X 2mm 0.143 0.065 0.058 0.052
P5 N+12.26 C191 Column Tubo 2 pul x 2mm 0.266 0.213 0.044 0.031 0.011 0.002
P5 N+12.26 C191 Column Tubo 2 pul X 2mm 0.301 0.219 0.038 0.073
P5 N+12.26 C192 Column Tubo 2 pul X 2mm 0.118 0.083 0.008 0.034 0.012 0.02
P5 N+12.26 C192 Column Tubo 2 pul x 2mm 0.405 0.179 0.11 0.129
P5 N+12.26 C193 Column Tubo 2 pul X 2mm 0.119 0.085 0.005 0.034 0.01 0.005
P5 N+12.26 C193 Column Tubo 2 pul x 2mm 0.168 0.059 0.077 0.078
P5 N+12.26 C194 Column Tubo 2 pul X 2mm 0.501 0.042 0.303 0.204 0.07 0.047
P5 N+12.26 C194 Column Tubo 2 pul x 2mm 0.285 0.016 0.268 0.018
P5 N+12.26 C195 Column Tubo 2 pul X 2mm 0.053 0.011 0.029 0.029 0.005 0.012
P5 N+12.26 C195 Column Tubo 2 pul x 2mm 0.118 0.028 0.03 0.085
P5 N+12.26 C196 Column Tubo 2 pul x 2mm 0.085 0.008 0.077 0.008 0.019 0.038
P5 N+12.26 C196 Column Tubo 2 pul x 2mm 0.138 0.016 0.043 0.115
P5 N+12.26 C197 Column Tubo 2 pul x 2mm 0.074 0.016 0.015 0.056 0.003 0.004
P5 N+12.26 C197 Column Tubo 2 pul x 2mm 0.015 0.005 0.009 0.001
P5 N+12.26 C198 Column Tubo 2 pul x 2mm 0.093 0.011 0.004 0.082 0.001 0.007
P5 N+12.26 C198 Column Tubo 2 pul x 2mm 0.01 0.006 0.004 0.0003817
P5 N+12.26 C199 Column Tubo 2 pul x 2mm 0.084 0.004 0.003 0.08 0.001 0.006
P5 N+12.26 C199 Column Tubo 2 pul x 2mm 0.076 0.002 0.002 0.073
P5 N+12.26 C200 Column Tubo 2 pul X 2mm 0.055 0.01 0.024 0.038 0.002 0.003
P5 N+12.26 C201 Column Tubo 2 pul x 2mm 0.071 0.022 0.034 0.036 0.003 0.003
P5 N+12.26 C201 Golumn Tubo 2 pul x 2mm 0.014 0.003 0.004 0.01
P5 N+12.26 C202 Column Tubo 2 pul x 2mm 0.065 0.008 0.003 0.058 0.001 0.005
P5 N+12.26 C202 Column Tubo 2 pul x 2mm 0.005 0.002 0.001 0.003
P5 N+12.26 C203 Column Tubo 2 pul x 2mm 0.036 0.008 0.004 0.027 0.001 0.005
P5 N+12.26 C203 Column Tubo 2 pul x 2mm 0.069 0.002 0.004 0.066
P5 N+12.26 C204 Column Tubo 2 pul x 2mm 0.01 0.001 0.0001 0.008 0.002 0.003
P5 N+12.26 C204 Column Tubo 2 pul x 2mm 0.057 0.01 0.025 0.039
P5 N+12.26 C205 Column Tubo 2 plix 2mm 0.072 0.022 0.034 0.037 0.003 0.003
P5 N+12.26 C205 Column Tubo 2 pul x 2mm 0.014 0.003 0.005 0.009
P5 N+12.26 C206 Column Tubo 2 pul x 2mm 0.07 0.008 0.003 0.062 0.001 0.005
P5 N+12.26 C206 Column Tubo 2 pul x 2mm 0.005 0.002 0.001 0.003
PS5 N+12.26 C207 Column Tubo 2 pul x 2mm 0.044 0.008 0.006 0.036 0.001 0.005
P5 N+12.26 Cc207 Column Tubo 2 pul x 2mm 0.074 0.002 0.004 0.071
P5 N+12.26 C208 Column Tubo 2 pul x 2mm 0.01 0.001 0 0.009 0.002 0.003
P5 N+12.26 C208 Column Tubo 2 pul x 2mm 0.057 0.01 0.025 0.04
P5 N+12.26 C209 Column Tubo 2 pul x 2mm 0.072 0.022 0.034 0.037 0.003 0.003
P5 N+12.26 C209 Column Tubo 2 pul x 2mm 0.014 0.003 0.004 0.009
P5 N+12.26 C210 Column Tubo 2 pul x 2mm 0.064 0.008 0.002 0.056 0.001 0.005
P5 N+12.26 C210 Column Tubo 2 pul x 2mm 0.005 0.002 0.001 0.003
P5 N+12.26 C211 Column Tubo 2 pul x 2mm 0.035 0.008 0.004 0.026 0.001 0.005
P5 N+12.26 C211 Column Tubo 2 pul x 2mm 0.068 0.002 0.004 0.065
P5 N+12.26 c212 Column Tubo 2 pul x 2mm 0.009 0.001 0.0002 0.008 0.002 0.003
P5 N+12.26 C212 Column Tubo 2 pul x 2mm 0.057 0.01 0.025 0.04
P5 N+12.26 C213 Column Tubo 2 pul x 2mm 0.072 0.022 0.034 0.037 0.003 0.003
P5 N+12.26 C213 Column Tubo 2 pul x 2mm 0.013 0.003 0.004 0.009
P5 N+12.26 C214 Column Tubo 2 pul x 2mm 0.07 0.008 0.002 0.062 0.001 0.005
P5 N+12.26 C214 Column Tubo 2 pul x 2mm 0.005 0.002 0.001 0.003
P5 N+12.26 C215 Column Tubo 2 pul x 2mm 0.037 0.008 0.004 0.029 0.001 0.005
P5 N+12.26 C215 Column Tubo 2 pul X 2mm 0.076 0.003 0.004 0.073
P5 N+12.26 C216 Column Tubo 2 pul x 2mm 0.009 0.001 0.0002 0.008 0.002 0.003
P5 N+12.26 C216 Column Tubo 2 pul x 2mm 0.057 0.01 0.026 0.039
P5 N+12.26 c217 Column Tubo 2 pul X 2mm 0.072 0.022 0.034 0.037 0.003 0.003
P5 N+12.26 C217 Column Tubo 2pul x 2mm 0.013 0.003 0.004 0.009
P5 N+12.26 c218 Column Tubo 2 pul X 2mm 0.079 0.008 0.002 0.071 0.001 0.006
P5 N+12.26 C218 Column Tubo 2 pul x 2mm 0.005 0.002 0.001 0.003
P5 N+12.26 C219 Column Tubo 2 pul x 2mm 0.047 0.008 0.006 0.039 0.001 0.006
P5 N+12.26 Cc219 Column Tubo 2 pul X 2mm 0.084 0.002 0.004 0.081
P5 N+12.26 C220 Column Tubo 2 pul x 2mm 0.01 0.001 0 0.009 0.002 0.003
P5 N+12.26 C220 Column Tubo 2 pul X 2mm 0.057 0.01 0.026 0.039
P5 N+12.26 C221 Column Tubo 2 pul x 2mm 0.072 0.022 0.035 0.036 0.003 0.003
P5 N+12.26 C221 Column Tubo 2 pul x 2mm 0.014 0.003 0.005 0.01
P5 N+12.26 C222 Column Tubo 2 pul X 2mm 0.075 0.008 0.003 0.067 0.001 0.006
P5 N+12.26 C222 Column Tubo 2 pul x 2mm 0.005 0.002 0.001 0.003
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N+12.26 Cc223 Column Tubo 2 pul x 2mm 0.046 0.008 0.006 0.037 0.001 0.005
P5 N+12.26 Cc223 Column Tubo 2 pul X 2mm 0.076 0.002 0.004 0.074
P5 N+12.26 C224 Column Tubo 2 pul X 2mm 0.01 0.001 0 0.009 0.002 0.003
P5 N+12.26 C224 Column Tubo 2 pul x 2mm 0.056 0.01 0.026 0.039
P5 N+12.26 C225 Column Tubo 2 pul X 2mm 0.072 0.021 0.035 0.037 0.003 0.003
P5 N+12.26 C225 Column Tubo 2 pul x 2mm 0.014 0.003 0.005 0.01
P5 N+12.26 C226 Column Tubo 2 pul X 2mm 0.065 0.008 0.003 0.057 0.001 0.005
P5 N+12.26 C226 Column Tubo2 pul x 2mm 0.005 0.002 0.001 0.003
P5 N+12.26 c227 Column Tubo 2 pul x 2mm 0.042 0.008 0.006 0.034 0.001 0.005
P5 N+12.26 c227 Column Tubo 2 pul X 2mm 0.067 0.002 0.004 0.065
P5 N+12.26 Cc228 Column Tubo 2 pul x 2mm 0.01 0.001 0 0.008 0.002 0.003
P5 N+12.26 Cc228 Column Tubo 2 pul X 2mm 0.057 0.01 0.026 0.039
P5 N+12.26 C229 Column Tubo 2 pul X 2mm 0.072 0.021 0.035 0.037 0.003 0.003
P5 N+12.26 C229 Column Tubo 2 pul x 2mm 0.014 0.003 0.005 0.01
P5 N+12.26 C230 Column Tubo 2 pul X 2mm 0.07 0.008 0.003 0.062 0.001 0.005
P5 N+12.26 C230 Column Tubo 2 pul x 2mm 0.005 0.002 0.001 0.003
P5 N+12.26 C231 Column Tubo 2 pul X 2mm 0.037 0.008 0.005 0.028 0.001 0.005
P5 N+12.26 C231 Column Tubo 2 pul x 2mm 0.073 0.002 0.004 0.071
P5 N+12.26 C232 Column Tubo 2 pul X 2mm 0.009 0.001 0 0.008 0.002 0.003
P5 N+12.26 C232 Column Tubo 2 pul x 2mm 0.057 0.01 0.026 0.039
P5 N+12.26 C233 Column Tubo 2 pul x 2mm 0.072 0.022 0.035 0.036 0.003 0.003
P5 N+12.26 C233 Column Tubo 2 pul x 2mm 0.015 0.004 0.006 0.01
P5 N+12.26 C234 Column Tubo 2 pul x 2mm 0.065 0.008 0.003 0.057 0.001 0.005
P5 N+12.26 C234 Column Tubo 2 pul x 2mm 0.006 0.002 0.001 0.003
P5 N+12.26 C235 Column Tubo 2 pul x 2mm 0.043 0.008 0.007 0.034 0.001 0.005
P5 N+12.26 C235 Column Tubo 2 pul x 2mm 0.068 0.002 0.004 0.065
P5 N+12.26 C236 Column Tubo 2 pul x 2mm 0.01 0.001 0.001 0.009 0.002 0.003
P5 N+12.26 C236 Column Tubo 2 pul x 2mm 0.057 0.01 0.026 0.039
P5 N+12.26 C237 Column Tubo 2 pul X 2mm 0.076 0.024 0.037 0.036 0.003 0.002
P5 N+12.26 C237 Column Tubo 2 pul x 2mm 0.012 0.0002018 0.003 0.011
P5 N+12.26 C238 Column Tubo 2 pul x 2mm 0.068 0.01 0.003 0.058 0.001 0.005
P5 N+12.26 C239 Column Tubo 2 pul x 2mm 0.072 0.003 0.003 0.068 0.001 0.005
P5 N+12.26 C240 Column Tubo2 pul x 2mm 0.018 0.005 0.002 0.013 0.002 0.003
P5 N+12.26 C240 Column Tubo 2 pul x 2mm 0.061 0.011 0.026 0.043
P5 N+12.26 C253 Column Tubo 2 pul x 2mm 0.062 0.033 0.013 0.026 0.005 0.004
P5 N+12.26 C253 Column Tubo 2 pul x 2mm 0.009 0.003 0.006 0.0004199
P5 N+12.26 C255 Column Tubo 2 pul x 2mm 0.082 0.017 0.044 0.049 0.005 0.007
P5 N+12.26 C255 Column Tubo 2 pul x 2mm 0.028 0.004 0.009 0.021
P5 N+12.26 C265 Column Tubo 2 pul x 2mm 0.059 0.003 0.014 0.054 0.003 0.005
P5 N+12.26 C267 Column Tubo 2 pul x 2mm 0.011 0.001 0.005 0.008 0.001 0.002
P5 N+12.26 C313 Column Tubo 2 pul x 2mm 0.754 0.069 0.012 0.685 0.001 0.073
P5 N+12.26 C313 Column Tubo 2 pul x 2mm 0.01 0.003 0.006 0.004
P5 N+12.26 C314 Column Tubo 2 pul x 2mm 0.059 0.029 0.004 0.029 0.000287 0.003
P5 N+12.26 C315 Column Tubo 2 pul x 2mm 0.051 0.007 0.003 0.044 0.000321 0.003
P5 N+12.26 C315 Column Tubo 2 pul x 2mm 0.004 0.002 0.002 0.0001679
P5 N+12.26 C316 Column Tubo 2 pul x 2mm 0.035 0.02 0.006 0.014 0.002 0.049
P5 N+12.26 C316 Column Tubo 2 pul x 2mm 0.521 0.013 0.019 0.507
P5 N+12.26 C317 Column Tubo 2 pul x 2mm 0.743 0.071 0.012 0.672 0.001 0.07
P5 N+12.26 C317 Column Tubo 2 pul x 2mm 0.042 0.013 0.007 0.028
P5 N+12.26 C318 Column Tubo 2 pul x 2mm 0.053 0.031 0.005 0.021 0.000482 0.002
P5 N+12.26 C318 Column Tubo 2 pul x 2mm 0.016 0.011 0.006 0.001
P5 N+12.26 C319 Column Tubo 2 pul x 2mm 0.051 0.009 0.002 0.042 0.000414 0.003
P5 N+12.26 C319 Column Tubo 2 pul x 2mm 0.012 0.007 0.005 0.0001402
P5 N+12.26 C320 Column Tubo 2 pul x 2mm 0.51 0.011 0.017 0.499 0.002 0.048
P5 N+12.26 C321 Column Tubo 2 pul x 2mm 0.737 0.069 0.012 0.668 0.001 0.07
P5 N+12.26 C321 Column Tubo 2 pul x 2mm 0.023 0.01 0.005 0.011
P5 N+12.26 C322 Column Tubo 2 pul x 2mm 0.054 0.029 0.004 0.025 0.000307 0.002
P5 N+12.26 C322 Column Tubo 2 pul x 2mm 0.011 0.007 0.003 0
P5 N+12.26 C323 Column Tubo 2 pul X 2mm 0.046 0.008 0.002 0.038 0.000319 0.003
P5 N+12.26 C323 Column Tubo 2 pul x 2mm 0.006 0.004 0.002 0.0003568
P5 N+12.26 C324 Column Tubo 2 pul x 2mm 0.51 0.012 0.019 0.498 0.002 0.048
P5 N+12.26 C325 Column Tubo 2 pul X 2mm 0.739 0.072 0.013 0.666 0.001 0.069
P5 N+12.26 C325 Column Tubo 2 pul x 2mm 0.019 0.005 0.003 0.013
P5 N+12.26 C326 Column Tubo 2 pul X 2mm 0.057 0.031 0.004 0.026 0.000368 0.003
P5 N+12.26 C326 Column Tubo 2 pul x 2mm 0.003 0.002 0.001 0.001
P5 N+12.26 C327 Column Tubo 2 pul x 2mm 0.046 0.009 0.002 0.036 0.000306 0.003
P5 N+12.26 C328 Column Tubo 2 pul X 2mm 0.133 0.01 0.008 0.122 0.002 0.048
P5 N-12.26 C328 Column Tubo 2 pul x 2mm 0.503 0.011 0.018 0.491
P5 N+12.26 C329 Column Tubo 2 pul X 2mm 0.748 0.075 0.013 0.673 0.001 0.068
P5 N+12.26 C329 Column Tubo 2 pul x 2mm 0.026 0.007 0.003 0.019
P5 N+12.26 C330 Column Tubo 2 pul x 2mm 0.062 0.033 0.005 0.028 0.000333 0.003
P5 N+12.26 C330 Column Tubo 2 pul X 2mm 0.006 0.004 0.002 0.0004163
P5 N+12.26 C331 Column Tubo 2 pul x 2mm 0.046 0.012 0.002 0.034 0.000233 0.002
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N+12.26 C331 Column Tubo 2 pul x 2mm 0.002 0.0003163 0.001 0.001
P5N+12.26 C332 Column Tubo 2 pul X 2mm 0.134 0.012 0.007 0.122 0.002 0.048
P5 N+12.26 C332 Column Tubo 2 pul X 2mm 0.502 0.01 0.017 0.492
P5 N+12.26 C333 Column Tubo 2 pul x 2mm 0.732 0.071 0.012 0.661 0.001 0.069
P5 N+12.26 C333 Column Tubo 2 pul X 2mm 0.018 0.01 0.006 0.005
P5 N+12.26 C334 Column Tubo 2 pul x 2mm 0.064 0.031 0.004 0.033 0.000270 0.003
P5 N+12.26 C334 Column Tubo 2 pul X 2mm 0.01 0.007 0.003 0
P5 N+12.26 C335 Column Tubo 2 pul X 2mm 0.044 0.009 0.002 0.034 0.000269 0.002
P5 N+126 C335 Column Tubo 2 pul x 2mm 0.005 0.003 0.002 0
P5 N+12.26 C336 Column Tubo 2 pul X 2mm 0.513 0.012 0.018 0.501 0.002 0.048
P5 N+12.26 C337 Column Tubo 2 pul x 2mm 0.739 0.065 0.011 0.675 0.001 0.07
P5 N+12.26 C337 Column Tubo 2 pul X 2mm 0.018 0.007 0.003 0.01
P5 N+12.26 C338 Column Tubo 2 pul X 2mm 0.059 0.026 0.003 0.033 0.000345 0.003
P5 N+12.26 C338 Column Tubo 2 pul x 2mm 0.005 0.004 0.001 0.001
P5 N+12.26 C339 Column Tubo 2 pul X 2mm 0.042 0.006 0.002 0.035 0.000442 0.002
P5 N+12.26 C339 Column Tubo 2 pul x 2mm 0.042 0.006 0.003 0.036
P5 N+12.26 C340 Column Tubo 2 pul X 2mm 0.015 0.009 0.005 0.005 0.003 0.049
P5 N+12.26 C340 Column Tubo 2 pul x 2mm 0.521 0.013 0.019 0.508
P5 N+12.26 C341 Column Tubo 2 pul x 2mm 0.74 0.067 0.012 0.673 0.001 0.07
P5 N+12.26 C341 Column Tubo 2 pul x 2mm 0.015 0.006 0.003 0.008
P5 N+12.26 C342 Column Tubo 2 pul x 2mm 0.055 0.028 0.004 0.027 0.000241 0.003
P5 N+12.26 C342 Column Tubo 2 pul x 2mm 0.004 0.003 0.001 0
P5 N+12.26 C343 Column Tubo 2 pul x 2mm 0.043 0.006 0.002 0.038 0.000269 0.003
P5 N+12.26 C343 Column Tubo 2 pul x 2mm 0.003 0.001 0.002 0
P5 N+12.26 C344 Column Tubo 2 pul x 2mm 0.019 0.012 0.005 0.005 0.002 0.048
P5 N+12.26 C344 Column Tubo 2 pul x 2mm 0.512 0.012 0.019 0.5
P5 N+12.26 C345 Column Tubo 2 pul x 2mm 0.738 0.069 0.012 0.669 0.001 0.07
P5 N+12.26 C345 Column Tubo 2 pul x 2mm 0.012 0.004 0.003 0.008
P5 N+12.26 C346 Column Tubo 2 pul X 2mm 0.053 0.029 0.004 0.024 0.0002083 0.002
P5 N+12.26 C346 Column Tubo 2pul x 2mm 0.002 0.001 0.001 0
P5 N+12.26 C347 Column Tubo 2 pul x 2mm 0.046 0.007 0.001 0.039 0.0001909 0.003
P5 N+12.26 C347 Column Tubo 2 pul x 2mm 0.002 0.001 0.002 0
P5 N+12.26 C348 Column Tubo 2 pul x 2mm 0.023 0.017 0.005 0.004 0.002 0.048
PS5 N+12.26 C348 Column Tubo 2 pul x 2mm 0.509 0.012 0.018 0.497
P5 N+12.26 C349 Column Tubo 2 pul x 2mm 0.734 0.066 0.011 0.668 0.001 0.07
P5 N+12.26 C349 Column Tubo 2 pul x 2mm 0.01 0.001 0.001 0.008
P5 N+12.26 C350 Column Tubo 2 pul x 2mm 0.049 0.027 0.004 0.021 0.0002559 0.002
P5 N+12.26 C351 Column Tubo 2 pul x 2mm 0.046 0.005 0.002 0.041 0.0002795 0.003
P5 N+12.26 C351 Column Tubo 2 pul x 2mm 0.003 0.001 0.002 0
P5 N+12.26 C352 Column Tubo 2 pul x 2mm 0.044 0.025 0.004 0.019 0.002 0.049
P5N+12.26 C352 Column Tubo 2 pul x 2mm 0.51 0.012 0.018 0.497
P5 N+12.26 C353 Column Tubo 2 pul x 2mm 0.771 0.078 0.014 0.693 0.001 0.07
P5 N+12.26 C353 Column Tubo 2 pul x 2mm 0.025 0.01 0.008 0.013
P5 N+12.26 C354 Column Tubo 2 pul x 2mm 0.062 0.0 0.007 0.022 0.001 0.002
P5 N+12.26 C354 Column Tubo 2 pul x 2mm 0.012 0.007 0.005 0.002
P5 N+12.26 C355 Column Tubo 2 pul x 2mm 0.056 0.015 0.003 0.041 0.0003966 0.003
P5 N+12.26 C355 Column Tubo 2 pul x 2mm 0.008 0.003 0.004 0.003
P5 N+12.26 C3% Column Tubo 2 pul x 2mm 0.177 0.018 0.008 0.158 0.002 0.05
P5 N+12.26 C356 Column Tubo 2 pul x 2mm 0.518 0.013 0.017 0.505
P5 N+12.26 C243 Column Tubo 2 pul x 2mm 0.131 0.023 0.021 0.106 0.007 0.013
P5 N+12.26 C243 Column Tubo 2 pul x 2mm 0.018 0.007 0.011 0.003
P5 N+12.26 C245 Column Tubo 2 pul x 2mm 0.146 0.025 0.006 0.121 0.001 0.013
P5 N+12.26 C245 Column Tubo 2 pul x 2mm 0.014 0.003 0.009 0.005
P5 N+12.26 C261 Column Tubo 2 pul x 2mm 0.13 0.023 0.021 0.105 0.007 0.013
P5 N+12.26 C261 Coumn Tubo 2 pul x 2mm 0.019 0.007 0.012 0.002
P5 N+12.26 C263 Column Tubo 2 pul x 2mm 0.144 0.02 0.005 0.124 0.002 0.013
P5 N+12.26 C263 Column Tubo 2 pul x 2mm 0.015 0.002 0.012 0.006
P5 N+12.26 C241 Column Tubo 2 pul x 2mm 0.266 0.013 0.093 0.235 0.032 0.101
P5 N+12.26 C241 Column Tubo 2 pul X 2mm 0.128 0.003 0.049 0.114
P5 N+12.26 C242 Column Tubo 2 pul x 2mm 0.053 0.009 0.018 0.04 0.011 0.01
P5 N+12.26 C242 Column Tubo 2 pul x 2mm 0.019 0.001 0.017 0.004
P5 N+12.26 C244 Column Tubo 2 pul 2mm 0.015 0.003 0.01 0.006 0.005 0.002
P5 N+12.26 C244 Column Tubo 2 pul x 2mm 0.011 0.0002823 0.011 0.001
P5 N+12.26 C246 Column Tubo 2 pul X 2mm 0.024 0.001 0.003 0.023 0.018 0.071
P5 N+12.26 C246 Column Tubo 2 pul x 2mm 0.157 0.005 0.019 0.151
P5 N+12.26 c247 Column Tubo 2 pul x 2mm 0.154 0.011 0.07 0.124 0.027 0.059
P5 N+12.26 Cc247 Column Tubo 2 pul X 2mm 0.041 0.004 0.036 0.004
P5 N+12.26 C248 Column Tubo 2 pul x 2mm 0.04 0.009 0.013 0.029 0.01 0.006
P5 N+12.26 C248 Column Tubo 2 pul x 2m 0.028 0.004 0.024 0.001
P5 N+12.26 C249 Column Tubo 2 pul x 2mm 0.018 0.002 0.016 0.002 0.007 0.002
P5 N+12.26 C249 Column Tubo 2 pul x 2mm 0.017 0.002 0.015 0.001
P5 N+12.26 C250 Column Tubo 2 pul X 2mm 0.147 0.005 0.056 0.131 0.02 0.065
P5 N+126 C251 Column Tubo 2 pul x 2mm 0.159 0.01 0.065 0.133 0.023 0.063
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N+12.26 C251 Column Tubo 2 pul x 2mm 0.027 0.003 0.022 0.009
P5 N+12.26 C252 Column Tubo 2 pul X 2mm 0.037 0.008 0.01 0.028 0.008 0.007
P5 N+12.26 C252 Column Tubo 2 pul X 2mm 0.011 0.002 0.009 0.0002413
P5 N+12.26 C254 Column Tubo 2 pul x 2mm 0.021 0.002 0.019 0.003 0.01 0.001
P5 N+12.26 C254 Column Tubo 2 pul X 2mm 0.024 0.001 0.023 0.002
P5 N+12.26 C256 Column Tubo 2 pul x 2mm 0.012 0.001 0.009 0.007 0.022 0.065
P5 N+12.8 C256 Column Tubo 2 pul x 2mm 0.151 0.006 0.061 0.132
P5 N+12.26 C257 Column Tubo 2 pul X 2mm 0.155 0.01 0.066 0.129 0.024 0.06
P5 N+12.26 C257 Column Tubo 2 pul x 2mm 0.022 0.003 0.018 0.006
P5 N+12.26 C258 Column Tubo 2 pul X 2mm 0.038 0.008 0.009 0.029 0.007 0.006
P5 N+12.26 C258 Column Tubo 2 pul x 2mm 0.007 0.002 0.005 0.0002518
P5 N+12.26 C259 Column Tubo 2 pul X 2mm 0.022 0.001 0.021 0.003 0.009 0.001
P5 N+12.26 C259 Column Tubo 2 pul X 2mm 0.007 0 0.007 0.0003108
P5 N+12.26 C260 Colunn Tubo 2 pul x 2mm 0.015 0.001 0.012 0.008 0.022 0.066
P5 N+12.26 C260 Column Tubo 2 pul X 2mm 0.152 0.006 0.061 0.133
P5 N+12.26 C262 Column Tubo 2 pul x 2mm 0.149 0.01 0.065 0.123 0.024 0.06
P5 N+12.26 C262 Column Tubo 2 pul X 2mm 0.022 0.003 0.019 0.007
P5 N+12.26 C264 Column Tubo 2 pul x 2mm 0.04 0.008 0.009 0.031 0.006 0.007
P5 N+12.26 C264 Column Tubo 2 pul X 2mm 0.007 0.002 0.006 0.0003272
P5 N+12.26 C266 Column Tubo 2 pul x 2mm 0.021 0.002 0.018 0.004 0.008 0.002
P5 N+12.26 C266 Column Tubo 2 pul x 2mm 0.008 0 0.008 0.001
P5 N+12.26 C268 Column Tubo 2 pul x 2mm 0.015 0.001 0.011 0.008 0.022 0.07
P5 N+12.26 C268 Column Tubo 2 pul x 2mm 0.161 0.006 0.063 0.142
P5 N+12.26 C357 Column Tubo 2 pul x 2mm 0.16 0.01 0.064 0.135 0.023 0.063
P5 N+12.26 C357 Column Tubo 2 pul x 2mm 0.023 0.003 0.02 0.005
P5 N+12.26 C358 Column Tubo 2 pul x 2mm 0.037 0.008 0.008 0.028 0.006 0.007
P5 N+12.26 C358 Column Tubo 2 pul x 2mm 0.008 0.002 0.006 0.000456
P5 N+12.26 C359 Column Tubo 2 pul x 2mm 0.022 0.002 0.02 0.004 0.009 0.002
P5 N+12.26 C359 Column Tubo 2 pul X 2mm 0.016 0.0003829 0.014 0.006
P5 N+12.26 C360 Column Tubo 2 pul x 2mm 0.016 0.001 0.011 0.01 0.023 0.065
P5 N+12.26 C360 Column Tubo 2 pul x 2mm 0.154 0.006 0.063 0.134
P5 N+2.26 C361 Column Tubo 2 pul x 2mm 0.168 0.01 0.064 0.144 0.023 0.068
P5 N+12.26 C361 Column Tubo 2 pul x 2mm 0.022 0.003 0.018 0.006
P5 N+12.26 C362 Column Tubo 2 pul x 2mm 0.038 0.007 0.008 0.029 0.006 0.007
P5 N+12.26 C362 Column Tubo 2 pul x 2mm 0.007 0.002 0.005 0.0004144
P5 N+12.26 C363 Column Tubo 2 pul x 2mm 0.022 0.002 0.02 0.003 0.01 0.002
P5 N+12.26 C363 Column Tubo 2 pul x 2mm 0.023 0.001 0.022 0.002
P5 N+12.26 C364 Column Tubo 2 pul x 2mm 0.016 0.001 0.012 0.008 0.022 0.062
P5 N+126 C364 Column Tubo 2 pul x 2mm 0.145 0.006 0.026 0.136
P5 N+12.26 C365 Column Tubo 2 pul x 2mm 0.161 0.01 0.066 0.135 0.023 0.064
P5 N+12.26 C365 Column Tubo 2 pul x 2mm 0.021 0.002 0.017 0.008
P5 N+12.26 C366 Column Tubo 2 pul x 2mm 0.037 0.008 0.009 0.028 0.007 0.007
P5 N+12.26 C366 Column Tubo 2 pul x 2mm 0.005 0.002 0.004 0.001
P5 N+12.26 C367 Column Tubo 2 pul x 2mm 0.021 0.002 0.019 0.004 0.008 0.002
P5 N+12.26 C367 Column Tubo 2 pul x 2mm 0.018 0 0.018 0.001
P5 N+12.26 C368 Column Tuho 2 pul x 2mm 0.015 0.002 0.013 0.006 0.022 0.063
P5 N+12.26 C368 Column Tubo 2 pul x 2mm 0.149 0.006 0.062 0.128
P5 N+12.26 C369 Column Tubo 2 pul x 2mm 0.16 0.01 0.067 0.134 0.024 0.063
P5 N+12.26 C369 Column Tubo 2 pul x 2mm 0.019 0.002 0.016 0.007
P5 N+12.26 C370 Column Tubo 2 pul x 2mm 0.038 0.008 0.01 0.028 0.007 0.007
P5 N+12.26 C370 Column Tubo 2 pul x 2mm 0.005 0.001 0.004 0.001
P5 N+12.26 C371 Column Tubo 2 pul x 2mm 0.021 0.002 0.019 0.004 0.008 0.002
P5 N+12.26 C371 Column Tubo 2 plix 2mm 0.012 0.001 0.011 0.002
P5 N+12.26 C372 Column Tubo 2 pul x 2mm 0.017 0.002 0.012 0.01 0.022 0.064
P5 N+12.26 C372 Column Tubo 2 pul x 2mm 0.152 0.006 0.062 0.132
P5 N+12.26 C373 Column Tubo 2 pul x 2mm 0.155 0.01 0.063 0.131 0.022 0.062
P5N+12.26 C373 Column Tubo 2 pul x 2mm 0.014 0.001 0.01 0.008
P5 N+12.26 C374 Column Tubo 2 pul x 2mm 0.035 0.007 0.009 0.027 0.006 0.006
P5 N+12.26 C375 Column Tubo 2 pul X 2mm 0.008 0.003 0.005 0.001 0.01 0.002
P5 N+12.26 C375 Column Tubo 2 pul x 2mm 0.025 0.001 0.023 0.002
P5 N+12.26 C376 Column Tubo 2 pul x 2mm 0.013 0.004 0.008 0.004 0.022 0.062
P5 N+12.26 C376 Column Tubo 2 pul X 2mm 0.144 0.007 0.061 0.123
P5 N+12.26 C377 Column Tubo 2 pul x 2mm 0.159 0.01 0.029 0.147 0.024 0.07
P5 N+12.8 C377 Column Tubo 2 pul X 2mm 0.033 0.002 0.027 0.016
P5 N+12.26 C378 Column Tubo 2 pul x 2mm 0.046 0.007 0.012 0.038 0.008 0.008
P5 N+12.26 C378 Column Tubo 2 pul x 2mm 0.017 0.001 0.015 0.002
P5 N+12.26 C379 Column Tubo 2 pul X 2mm 0.011 0.001 0.01 0.001 0.009 0.003
P5 N+12.26 C379 Column Tubo 2 pul x 2mm 0.023 0.002 0.021 0.004
P5 N+12.26 C380 Column Tubo 2 pul X 2mm 0.242 0.006 0.078 0.222 0.025 0.1
P5 N+12.26 C384 Column Tubo 2 pul x 2mm 0.066 0.052 0.003 0.014 0.006 0.012
P5 N+12.26 C384 Column Tubo 2 pul x 2mm 0.036 0.007 0.006 0.028
P5 N+12.26 C386 Column Tubo 2 pul X 2mm 0.048 0.004 0.044 0.003 0.035 0.001
P5 N+12.26 C386 Column Tubo 2 pul x 2mm 0.022 0.001 0.021 0.005
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N+12.26 C390 Column Tubo 2 pul x 2mm 0.06 0.05 0.003 0.009 0.006 0.014
P5 N+12.26 C390 Column Tubo 2 pul X 2mm 0.033 0.007 0.006 0.026
P5 N+12.26 C392 Column Tubo 2 pul X 2mm 0.048 0.003 0.044 0.001 0.035 0.002
P5 N+12.26 C392 Column Tubo 2 pul x 2mm 0.021 0.001 0.021 0.003
P5 N+12.26 C381 Column Tubo 2pul x 2mm 0.06 0.004 0.024 0.051 0.018 0.012
P5 N+12.26 C381 Column Tubo 2 pul x 2mm 0.016 0.0002083 0.014 0.008
P5 N+12.26 C382 Column Tubo 2 pul X 2mm 0.062 0.042 0.007 0.018 0.006 0.026
P5 N+12.26 C382 Column Tubo 2 pul X 2mm 0.11 0.012 0.016 0.097
P5 N+12.26 C383 Column Tubo 2 pul x 2mm 0.076 0.062 0.008 0.012 0.006 0.015
P5 N+12.26 C383 Column Tubo 2 pul X 2mm 0.117 0.018 0.022 0.097
P5 N+12.26 C385 Column Tubo 2 pul x 2mm 0.093 0.006 0.023 0.083 0.009 0.014
P5 N+12.26 C385 Column Tubo 2 pl x 2mm 0.016 0.0003039 0.011 0.011
P5 N+12.26 C387 Column Tubo 2 pul X 2mm 0.01 0.0001813 0.002 0.009 0.001 0.005
P5 N+12.26 C387 Column Tubo 2 pul x 2mm 0.06 0.007 0.008 0.053
P5 N+12.26 C388 Column Tubo 2 pul X 2mm 0.009 0.0001064 0.008 0.004 0.005 0.005
P5 N+12.26 C388 Column Tubo 2 pul x 2mm 0.046 0.001 0.021 0.041
P5 N+12.26 C389 Column Tubo 2 pul X 2mm 0.054 0.038 0.016 0.001 0.006 0.027
P5 N+12.26 C389 Column Tubo 2 pul x 2mm 0.106 0.011 0.016 0.093
P5 N+12.26 C391 Column Tubo 2 puk 2mm 0.058 0.003 0.024 0.049 0.018 0.012
P5 N+12.26 C391 Column Tubo 2 pul x 2mm 0.015 0.0001585 0.014 0.005
P5 N+12.26 C393 Column Tubo 2 pul x 2mm 0.107 0.02 0.007 0.087 0.016 0.022
P5 N+12.26 C393 Column Tubo 2 pul x 2mm 0.114 0.013 0.017 0.099
P5 N+12.26 C394 Column Tubo 2 pul x 2mm 0.082 0.003 0.018 0.078 0.007 0.014
P5 N+12.26 C394 Column Tubo 2 pul X 2mm 0.036 0.000232 0.006 0.035
P5 N+12.26 C395 Column Tubo 2 pul x 2mm 0.06 0.013 0.01 0.046 0.002 0.002
P5 N+12.26 C395 Column Tubo 2 puk 2mm 0.071 0.02 0.015 0.049
P5 N+12.26 C396 Column Tubo 2 pul x 2mm 0.101 0.002 0.022 0.097 0.004 0.008
P5 N+12.26 C396 Column Tubo 2 pul x 2mm 0.04 0.0004965 0.008 0.038
P5 N+12.26 B33 Beam Tubo 2 pul x 3mm 0.104 0.002 0.081 0.061 0.009 0.006
P5N+12.26 B33 Beam Tubo 2 pul x 3mm 0.067 0.0004145 0.03 0.059
P5 N+12.26 B36 Beam Tubo 2 pul x 3mm 0.064 0.002 0.011 0.06 0.011 0.029
P5 N+12.26 B36 Beam Tubo 2 pul x 3mm 0.26 0.006 0.049 0.25
P5 N+12.26 B41 Beam Tubo 3 pul x 3mm 0.325 0.324 0.001 0 0.015 0.018
P5 N+12.26 B41 Beam Tubo 3 pul x 3mm 0.798 0.797 0.001 0
P5 N+12.26 B44 Beam Tubo 3 pul x 3mm 0.474 0.473 0.001 0 0.013 0.027
P5 N+12.26 B44 Beam Tubo 3 pul x 3mm 0.841 0.839 0.001 0
P5 N+12.26 B45 Beam Tubo 3 pul x 3mm 0.272 0.229 0.026 0.035 0.007 0.044
P5 N+12.26 B45 Beam Tubo 3 pul x 3mm 0.744 0.481 0.026 0.261
P5 N+12.26 B32 Beam Tubo 2 pul x 3mm 0.426 0.001 0.079 0.418 0.01 0.053
P5 N+12.26 B32 Beam Tubo 2 pul x 3mm 0.106 0.0003722 0.009 0.105
P5 N+12.26 B30 Beam Tubo 3 plix 3mm 0.407 0.406 0.001 0 0.014 0.023
P5 N+12.26 B30 Beam Tubo 3 pul x 3mm 0.723 0.721 0.001 0
P5 N+12.26 B31 Beam Tubo 4 pul x 3mm 0.744 0.434 0.043 0.307 0.014 0.028
P5 N+12.26 B31 Beam Tubo 4 pul x 3mm 0.251 0.096 0.022 0.153
P5 N+12.26 B34 Beam Tubo 3 pul x 3mm 0.374 0.373 0.001 0 0.014 0.017
P5 N+12.26 B34 Beam Tubo 3 pul x 3mm 0.658 0.657 0.001 0
P5 N+12.26 B35 Beam Tubo 4 pul x 3mm 0.642 0.354 0.05 0.284 0.009 0.048
P5 N+12.26 B35 Beam Tubo 4 pul x 3mm 0.216 0.074 0.023 0.14
P5 N+126 B38 Beam Tubo 3 pul x 2mm 0.459 0.458 0.001 0 0.018 0.019
P5 N+12.26 B38 Beam Tubo 3 pul x 2mm 0.813 0.811 0.001 0
P5 N+12.26 B39 Beam Tubo 4 pul x 2mm 0.798 0.428 0.051 0.367 0.013 0.062
P5 N+12.26 B39 Beam Tubo 4 pul x 2mm 0.248 0.086 0.022 0.16
P5 N+12.26 B40 Beam Tubo 4 pul x 2mm 0.686 0.314 0.061 0.367 0.003 0.03
P5 N+12.26 B40 Beam Tubo 4 pul x 2mm 0.24 0.067 0.035 0.17
P5 N+12.26 B42 Beam Tubo 3 pul x 2mm 0.375 0.374 0.001 0 0.017 0.013
P5 N+12.26 B42 Beam Tubo 3 pul x 2mm 0.674 0.672 0.001 0
P5 N+12.26 B43 Beam Tubo 3 pul x 2mm 0.263 0.262 0.001 0 0.013 0.014
P5 N+12.26 B43 Beam Tubo 3 pul x 2mm 0.485 0.484 0.001 0
P5 N+12.26 B46 Beam Tubo 4 pul X 2mm 0.716 0.271 0.039 0.443 0.008 0.044
P5 N+12.26 B46 Beam Tubo 4 pul x 2mm 0.121 0.046 0.014 0.073
P5 N+12.26 B47 Beam Tubo 3 pul x 2mm 0.093 0.092 0.001 0 0.01 0.009
P5 N+12.26 B47 Beam Tubo 3 pul X 2mm 0.348 0.347 0.001 0
P5 N+12.26 B48 Beam Tubo 4 pul x 2mm 0.651 0.07 0.061 0.578 0.009 0.051
P5 N+12.26 B48 Beam Tubo 4 plix 2mm 0.146 0.021 0.013 0.125
P5 N+12.26 B49 Beam Tubo 3 pul x 2mm 0.043 0.041 0.001 0 0.005 0.003
P5 N+12.26 B49 Beam Tubo 3 pul x 2mm 0.089 0.088 0.001 0
P5 N+12.26 B50 Beam Tubo 4 pul X 2mm 0.389 0.036 0.047 0.35 0.011 0.032
P5 N+12.26 B50 Beanm Tubo 4 pul x 2mm 0.144 0.013 0.013 0.13
P5 N+12.26 B51 Beam Tubo 3 pul X 2mm 0.026 0.025 0.001 0 0.003 0.001
P5 N+12.26 B51 Beam Tubo 3 pul x 2mm 0.053 0.052 0.001 0
P5 N+12.26 B52 Beam Tubo 4 pul x 2mm 0.306 0.005 0.032 0.299 0.008 0.034
P5 N+126 B54 Beam Tubo 2 pul x 3mm 0.08 0.002 0.077 0.012 0.009 0.002
P5 N+12.26 B54 Beam Tubo 2 pul x 3mm 0.027 0.0003748 0.023 0.013

Carera 28 N0.42-66 BucaramangsSantander, Colombia.
Celular: 311 5270142 E-mail: prosperodiaz@hotmail.com






