Memoria de cálculo del análisis y diseño estructural del Proyecto Ejecutivo para la Construccion del Complejo Metropolitano “Tlaxcala”, Puente 28+979.26, Carretera Tlaxcala-Apizaco, Tramo Apetatitlan, San Matias.

Memoria de Cálculo
05 de Julio de 2018
A quien corresponda

El presente reporte contiene la memoria de cálculo del análisis y diseño estructural del Proyecto Ejecutivo para la Construccion del Complejo Metropolitano “Tlaxcala”, Puente 28+979.26, Carretera Tlaxcala-Apizaco, Tramo Apetatitlan, San Matias.
Estos cálculos fueron realizados de acuerdo al reglamento de construcción del Distrito Federal y Normas técnicas complementarias en su apartado diseño de cimentaciones, diseño de elementos de concreto, Normativa para el diseño de puentes SCT y reglamento ACI (American Concrete Institute) norma ACI 318-11.
Deseando que la anterior información le resulte de utilidad, quedo en atención de cualquier duda o comentario suyo.
Atentamente 
Ing. 

Cc: Archivo
Diseño de superestructura

REGLAMENTOS

Para llevar a cabo los análisis y diseños estructurales del proyecto: Proyecto Ejecutivo para la Construccion del Complejo Metropolitano “Tlaxcala”, Puente 28+979.26, Carretera Tlaxcala-Apizaco, Tramo Apetatitlan, San Matias, se emplearán los siguientes reglamentos de construcción para puentes.
Para el desglose de cargas
· Normas del IMT en su libro PRY. PROYECTO, parte 6 PROYECTOS DE PUENTES Y ESTRUCTURAS.
Para diseño de elementos de concreto reforzado

· Reglamento para construcciones de concreto reforzado:   ACI-318-11
Para diseño de elementos de concreto presforzado

· Reglamento para construcciones de concreto presforzado:   ACI-318-11
Para diseño de elementos metálicos
· Normas AISC-LRFD para elementos metálicos 
Para Soldaduras
·  Normas AWS para soldaduras
MATERIALES

Parapeto

Concreto


Peso volumétrico





2.4 ton/m3

Resistencia a compresión




f’c=250kg/cm2

Acero estructural A 36 (tubos, placas, tornillos etc…)

Peso volumétrico





7.85 ton/m3

Resistencia






fy=2530kg/cm2

Acero de refuerzo

Peso volumétrico





7.85 ton/m3

Resistencia






fy=4200kg/cm2
Guarnición
Concreto


Peso volumétrico





2.4 ton/m3

Resistencia a compresión




f’c=250kg/cm2

Acero de refuerzo

Peso volumétrico





7.85 ton/m3

Resistencia






fy=4200kg/cm2

Superestructura: Losa y Diafragmas

Concreto


Peso volumétrico





2.4 ton/m3

Resistencia a compresión




f’c=250kg/cm2

Acero estructural A 36 (placas, tuercas, rondanas etc…)
Peso volumétrico





7.85 ton/m3

Resistencia






fy=2530kg/cm2

Acero de refuerzo

Peso volumétrico





7.85 ton/m3

Resistencia






fy=4200kg/cm2

Asfalto
El peso volumétrico del asfalto que constituye la carpeta de la superficie de rodamiento del puente será de 2.2 ton/m3 con un espesor de 12 cm para fines de cálculo (5 cm real).

Superestructura: Trabes presforzadas
Concreto


Peso volumétrico





2.4 ton/m3

Resistencia a compresión




f’c=350kg/cm2

Acero de refuerzo

Peso volumétrico





7.85 ton/m3

Resistencia






fy=4200kg/cm2

Acero de presfuerzo
Peso volumétrico



730kg/1000metros ( toron de ½ ”)

Resistencia






LE=19000kg/cm2

Apoyos

Neoprenos
Neopreno dureza shore 60 




f’c=100kg/cm2

Acero estructural A 36 
Peso volumétrico





7.85 ton/m3

Resistencia






fy=2530kg/cm2

Subestructura

Concreto (cabezal, bancos, diafragmas topes zapatas)

Peso volumétrico





2.4 ton/m3

Resistencia a compresión




f’c=250kg/cm2

Acero de refuerzo

Peso volumétrico





7.85 ton/m3

Resistencia






fy=4200kg/cm2

Columnas

Acero estructural A 36 (columnas y conexiones)
Peso volumétrico





7.85 ton/m3

Resistencia






fy=2530kg/cm2

Esfuerzos permisibles para los diferentes elementos de la estructura

Modulo de elasticiad para el concreto con pesos específicos entre los1440 y 2560 kg/m3 

Ec  = 0.14 wc 1.5 (f’c)1/2 ( en kgf/cm2)                   Ec  = 0.0430 wc 1.5 (f’c)1/2 ( MPa)
Para
 Parapeto, Guarnición, Losa, Diafragmas
Esfuerzo de Ruptura del Concreto



f´c = 250 kg/cm2 

Módulo de Elasticidad del Concreto



Ec = 260,264 kg/cm2 

Límite elástico del Acero de Refuerzo



fy = 4200 kg/cm2 

Módulo de Elasticidad del Acero de Refuerzo


Es = 2 039 431 kg/cm2 
Límite elástico del Acero estructural A36


fy = 2530 kg/cm2 

Módulo de Elasticidad del Acero A36



Es = 2 039 431 kg/cm2 

Para
Cabezales columnas y cimentación.

Esfuerzo de Ruptura del Concreto



f´c = 250 kg/cm2 

Módulo de Elasticidad del Concreto



Ec = 260,264 kg/cm2 

Límite elástico del Acero de Refuerzo



fy = 4200 kg/cm2 

Módulo de Elasticidad del Acero de Refuerzo


Es = 2 039 431 kg/cm2 
Límite elástico del Acero estructural A36


fy = 2530 kg/cm2 

Módulo de Elasticidad del Acero A36



Es = 2 039 431 kg/cm2 

Para Trabes Presforzadas  

Esfuerzo de Ruptura del Concreto




f´c = 400 kg/cm2 

Módulo de Elasticidad del Concreto




Ec = 329 211 kg/cm2 

Límite elástico del Acero de Refuerzo




fy = 4 200 kg/cm2 

Módulo de Elasticidad del Acero de Refuerzo



Es = 2 039 431 kg/cm2 

Esfuerzo de Ruptura del Acero de Pre‐esfuerzo



L.R. = 19 000 kg/cm2 

Esfuerzo Máximo al Anclar 0.75 de L.R.




L.R. = 14250 kg/cm2 

Módulo de Elasticidad del Acero de Pre‐esfuerzo


Es = 2 039 431 kg/cm2

Esfuerzos Permisibles en el Concreto Presforzado

Compresión en la transferencia 





0.6f´ci =18.829 MPa

Tensión a la transferencia





0.25(f´ci)^0.5 =1.31 MPa

Compresión en servicio 






0.60f´c=20.59 MPa

Tensión en servicio






0.62(f´c)^0.5 =3.47 MPa
IV. TIPO DE CARGAS

IV.1. Superestructura

IV.1.1. Cargas muertas
a.
Peso Propio

Los efectos del peso propio son calculados considerando una densidad de 2.4 ton/m3 para el concreto reforzado y presforzado. De 7.85 ton/m3 para el acero estructural A36
b.
Cargas muertas de servicio

Para fines de diseño, se considerará un espesor de 12 cm para la carpeta asfáltica. El peso volumétrico es de 2.4 t/m3 conforme al reglamento AASHTO.

El peso de parapetos, de banquetas  y de guarniciones será calculado conforme a los siguientes croquis.
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Figura IV.1 - Detalle de parapeto y guarnición
IV.1.2.
Cargas Vivas

El tablero será calculado considerando dos carriles de circulación aplicando la carga virtual que indica el manual del IMT 66.5 
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FIGURA 2.- Modelo de cargas vivas vehiculares IMT 66.5, para el analisis
longitudinal de puentes y estructuras similares, con claros

menores de 30 m




Los efectos de las cargas vivas se medirán con base en la magnitud de las cargas vehiculares siguientes:

- Carga virtual que indica el IMT 66.5, 
Las cargas consideradas actuarán en cada uno de los carriles colocándose de tal manera que produzcan las condiciones más críticas.

Se supondrá que estas cargas actúan en un ancho de 3.00m medido perpendicularmente al eje longitudinal del puente. Por lo tanto, se considerará la excentricidad transversal de las cargas.

La fuerza de frenaje será considerada  como lo especifica el reglamento AASHTO.

Temperatura

Se considerará los efectos por cambio de temperatura.

El valor del coeficiente de deformación térmica es de:

· 1.0 10-5 /°C para el concreto

· 1.1 10-5 /°C para el acero

La humedad relativa para la zona del puente se considera igual a 70%.
VI. ESFUERZOS ADMISIBLES

Se tomará lo indicado en el manual ACI
VII. MÉTODOS DE CÁLCULO

Se realizará un análisis de las vigas utilizando como software de apoyo el programa CONSICE BEAM diseñando las trabes de concreto reforzado sección AASTHO IV de 135 cm de peralte.
El armado de la losa se determinará a partir de los resultados de flexión general y de flexión local debido a la presencia de carga muerta y cargas vivas sobre la calzada.

Análisis del sistema con el programa CONCISE BEAM
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Ti] Para estos grupos de cargas, el valor de yy se determina conforme a lo indicado en los
Incisos D23, D.35. de esta Norma

[2] Véase el Inciso D.2.2. de esta Norma

[3] Para estos grupos de cargas, el valor de Bey se determina conforme a lo indicado en el
Inciso D3.4_ de esta Norma

[4] Véase el Inciso D.3.3. de esta Norma

[5] Véase el Inciso D32 de esta Noma

[6] EI factor Buc incluye los efectos de variacion de la temperatura ambiental y los del
gradiente témico en el seno de la superestructura.




Vista de la geometría del Puente  28+979 el cual cuenta con trabes de concreto presforzado  sección AASHTO IV 135 cm de peralte y un ancho de 66 cm
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Vista en elevación del Puente  28+979.
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Vista en planta del Puente  28+979
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Sección tipo del Puente  28+979 el cual cuenta con trabes de acero armadas y losa de concreto reforzado

Determinación del factor de carga utilizando del método de COURBON
	Análisis transversal
	
	
	
	

	
	
	
	
	
	

	Para la distribución transversal se utiliza el método de Courbon
	

	
	
	
	
	
	

	Numero de trabes o vigas
	n =
	4
	trabes

	Separación entre trabes
	
	S =
	1.7
	mts

	Numero de carriles
	
	K =
	1
	carril

	Excentricidades del eje de 
	
	
	

	carga con respecto al centro  de
	
	
	

	 la sección transversal
	ex de carril 1
	e 1 =
	1.75
	mts

	
	
	ex de carril 2
	e 2 =
	0
	mts

	
	
	ex de carril 3
	e 3 =
	0
	mts

	
	
	ex de carril 3
	e 4 =
	
	mts

	
	
	
	
	
	

	Factor de distribución transversal
	F C =
	0.559
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	1/n
	N
	n+1-2i
	n^2-1
	FC (1)
	FC (2)
	FC (3)
	FC (4)
	FC (i,j)

	0.25
	1
	3
	15
	0.559
	0.250
	0.250
	0.250
	0.5588

	0.25
	2
	1
	15
	0.353
	0.250
	0.250
	0.250
	0.353

	0.25
	3
	-1
	15
	0.147
	0.250
	0.250
	0.250
	0.147

	0.25
	4
	-3
	15
	-0.059
	0.250
	0.250
	0.250
	-0.059
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DISEÑO DE TRABE LONGITUD 3082 cm 

Vista del modelo matemático de la trabe para el tramo isostático del Puente 28+979 utilizando como software de apoyo el programa CONCISE BEAM.
[image: image13.png]Load Combination Data

Load Combination Name (User Generated) [GRUP VI S%-0357

Notes. Modiy/Shon Notes.

Load Combination Type. Linear Acd

- Options

Convertto User Load Carbo Create Noriinear Load Case fiom Load Combo

- Define Combinatian of Load Case Resuls
Load Case Name.

Load Case Type __Seale Fact
EX <o st [is
i
5 Lnea Salc 03 Add
B e St 3 =
Modiy
Dekete

o





Propiedades de los materiales con un concreto f’c=400kg/cm2
Vista de la trabe sección AASTHO IV
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Asignación de la sección de vigas en el programa 
Bajada de cargas para un vehiculio IMT 66.5 claro mayor a 30 metros

	Carpeta
	
	
	
	
	

	ancho
	
	
	1.7
	mts
	

	espesor
	
	
	0.12
	mts
	

	peso volumetrico
	
	2.2
	t/m3
	

	PESO DE CARPETA PARA DISEÑO
	0.45
	Ton/ml
	

	
	
	
	4.40
	kN/ml
	

	
	
	
	
	
	

	parapeto
	
	
	0.35
	Ton/ml
	

	
	
	
	3.4335
	kN/ml
	

	
	
	
	
	
	

	mutiplicidad
	1
	
	
	
	

	Courbon
	0.56
	
	
	
	

	Impacto
	1.30
	
	
	
	

	F C( centrif)
	1.00
	
	
	
	

	
	
	
	
	Distancia de
	

	
	
	Carga P en KN 
	
	la primer descarga 
	

	Ton
	 
	9.81
	 
	13.73
	

	37.5
	
	267.25
	
	13.73
	

	24
	
	171.04
	
	22.73
	

	5
	
	35.63
	
	27.73
	

	
	
	
	
	
	

	Carga W uniformente repartida para el modelo de carga IMT 66.5
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	W =
	0.137
	(KN/m)
	

	
	
	
	0.014
	(Ton/m)
	

	
	
	mas impacto =
	0.178
	(KN/m)
	

	
	
	
	0.018
	(Ton/m)
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Aplicaicon de cargas muertas sobre la trabe se considera una carga de parapeto de 3.4 kN/ml

Y una carpeta de asfalto de 12 cm para diseño de la trabe  = 4.4 kN/ml

[image: image18.wmf]
[image: image19.wmf]
Asignación de cargas sobre la trabe, las cargas por peso propio se consideran dentro del programa  de análisis, Las carga viva aplicada es de un camión tipo IMT 66.5 la cual está afectada por la distribución de Courbon y el factor de Impacto y presencia multiple de carriles
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Arreglo de los torones en la sección
Se propone un arreglo de 36 torones de ½ pulgada.
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Arreglo del acero de refuerzo en la sección

Se presenta a continuación una parte del listado de los datos y resultados obtenidos de los análisis con el programa CONCISE

SUMMARY REPORT
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Momentos provocados por el peso propio de la sección compuesta y de la carga viva

[image: image35.png]SUMMARY REPORT
Design Code Used: Custom Code based on ACT 318-11

CONCRETE MATERIAL PROPERTIES

Precast Beam cast-in-place Pour

Concrete pensity we 2300 kg/m3 2300 kg/m'3
Compressive Strength e 35.2 wPa 235 wuPa
WoduTus of Elasticity £c 31473 wea 23552 wpa
Strength at Transfer e 314 wpa
ModuTus of Elast, at Tramsfer Ec 28151 wpa
Strength at Lifting e 35,3 wpa
ModuTus of Elast. dt Lifting Ec 2855 wPa
Cement content 410 ka/m\3 Construction schedule
Air Content 5.00 5% Age’at Transfer 0.75 days
Siimp. 50.0 mn age at Erection 0 days
Agoregate mix 0.30 (Fine to total aggregate ratio)  Age at Cast-in-Place Pour 50 days
agaregate size 20.0 1m Age Cast-in-Place i Composite 53 days
sasic shrinkage Strain = 780.000E-6 Age Comstruction is Complete 133 days
Curing method moist
Relative humidity in Service 70%
Ambient Temperature in Service = 20 deg €
PRECAST BEAM LAYOUT
\ Segrent/Length, T Section Tdencitication offset |
No| From | To | Length | Folder | Section | osection |z | v |
A B B Name I Name. I e 1 omm | om |
il o.000] 30.20] 30.820] AasATo Girders T AASATO TV | Flanged Beam | 0.0 0.0
Span Length at Transfer = 29.997 m, Centre of Supports, Left @ 0.412 m, Right @ 30.408 m
Sban Length in Service = 29.997 m,  Centre Of SUPPOrts, LEft @ 0.412 m, R1gNT @ 30.408 m

Total seam Length = 301820 m, Bearing Length, Lert = 300.0 mh, Right = 300.0 mm
CAST-IN-PLACE POWR LAYOUT
\ Segrent/Length, T _S1ab/Topping Paraneters | Raunch paramaters  [Verticall
No| From | To | Length | Thick. | wWidth | Offset | Thick. | Width | offset | offset |
Lm0 m | | | e | omm | mm | omm | omm |
il 0.000] 30.520] 30.820] 1s0.0] 1700.0] 0.0 0.0 0.0/ 0.0  O0.0]
Beam 15 UNSHORED during the cast-in-place pour and superimposed dead load.
GROSS PRECAST SECTION PROPERTIES (NON-COMPOSITE)
(based on EC of the precast bean - transformed area of rebar and strand NOT included)
e Section Properties T Section| section| shear [Volume /| Section woduTi ]
| No. A T | yb | Height | width | width | surface]  sb | st
|1 mmAz | mmwAs | mm o | em | mm | mm | mm o | mmwA3 | ma3 |
11 509031 | 108.5235+9 | 628.1] 1371.6] 660.3] 203.2] 120.40]-172.7706 | 195.972E%6 |
GROSS COMPOSITE SECTION PROPERTIES
(based on Ec of the precast bean - transformed area of rebar and strand NOT included)
e Section Properties T section! Section Hodul1 T
™Nol|  Ac” I Ic | yb | Height | sb | st | = sbc |  stc |
|1 mmi2 | mwAs | mm o | omm | mmwA3 | mwA3 | omwA3 | 3 |
1] 750942 | 223.087E+5 | 596.6] 1551.6|-245.805E+6 | 469.691E+6 | 469.691E+6 | 340.608E76 |

Note: Sb & St = bottom and top of the precast beam, Sbc & Stc = bottom and top of the cast-in-place pour.




Momento resistente de la sección considerando el acero de refuerzo y los torones de presfuerzo

[image: image36.png]UNCRACKED SECTION PROPERTIES SUMMARY

T Wet Precast section | Transforned precast Section | Transformed precast Section |Transtormed Composite section|
| at Transfer (based on Eci) | at Transfer (based on EC1) |  in service (based on Ec) | i Service (based on EC) |
| (include rebar,deduct strand)| (include rebar and strand) | (include rebar and strand) | (include rebar and strand) |
| | | | |
I I I I I

x R R ) R T R T ac 1 xc T ybe
" mmz | ommas | mmz | ommas | mmz | ommas | mmz | mmas | Cmm
0.000] 507255 [105.121E%5 | 625.5] 505042 [105.527€75 | 625.1] 505041 [105.526Ex3 | 625.1] 750951 [223.050E73 | 596.6]
0l412| 522216 [111.531€+5 | 62917| 530516 [113.439€x3 | 622.3| 527876 |112.837€x3 | 623.0| 763786 |230.153£x3 | 886.5|
20561 522216 [11115376+3 | 620.7| 534838 |113.4076+3 | 6185| 531667 |113.689+3 | 619.6| 773577 |232.209+3 | 882.9|
I1I1| 520433 [1111137E+3 | 631.3| 541645 |115.848E+3 | 6127| 537637 |113.961E+3 | 613.5| 779548 |235.3256+3 | 877.3|
5.261| 519847 [110.9755+3 | 631.3| 547060 |117.1145+3 | 608.0| 542387 |116.081E+3 | 610.3| 784208 |237.9756+3 | 872.9|

121310| 519847 [1101960E+3 | 632.0| 54928 |117.6715+3 | 605.9| 544351 |116.574E+3 | 608.5| 786261 |239.118+3 | s71.0|

121710 519847 [11019605+3 | 632.0| 549298 |117.671E+3 | 605.3| 544351 |116.574E+3 | 608.5| 786261 |239.118E+3 | s71.0|

150410 519847 [11019605+3 | 632.0| 549298 |117.671E+3 | 605.9| 544351 |116.574E+3 | 608.5| 78626l |239.118e+3 | s71.0|

[i [i [i [i
I I I I
I I I I
I I I I
I I I I
I I I I
| | | |
I I I I
I I I I
I I I I
I I I I
I I I I
I I I I
I I I I
I I I I

150560 519847 [11019605+3 | 632.0| 549298 |117.671E+3 | 605.3| 544351 |116.574E+3 | 608.5| 78626l 2311843 | s71.0|
151310| 519847 [11019605+3 | 632.0| 549298 |117.6715+3 | 605.3| 544351 |116.574E+3 | 608.5| 786261 |239.118e+3 | s71.0|
151710 519847 |11019605+3 | 632.0| 549298 |117.671E+3 | 605.3| 544351 |116.574E+3 | 608.5| 78626l 2331183 | s71.0|
21855 520439 [111.1226+3 | 631.4| 545683 |116.7695+3 | 60.2| 541150 |115.7756+3 | 611.4| 783090 |237.288E+3 | 874.1|
231555 52122 [111.3176+3 | 630.6| 540863 |115.668E+3 | 613.3| 536952 |113.802+3 | 615.1| 778862 |233.946E+3 | 878.1|
27.855| 522216 |111.537E+3 | 629.7| 534838 |113.407+3 | 61s5| 531667 |113.689E+3 | 619.8| 773577 2322093 | 882.3|
301308| 522216 |111.5415+3 | 620.7| 530516 |113.4395+3 | 622.3| 527876 |112.837E+3 | 623.0| 769786 |230.158E+3 | 886.5|
300520 507235 |108.1215+3 | 620.8| 509042 |108.527E+3 | 628.1] 509041 |108.526E+3 | 628.1| 750951 |223.0926+3 | 896.6|

These section properties can used to calculate uncracked concrete stresses using the following guidelines.

Net Precast Section at Transfer properties are used with the initial prestress after transfer (after elastic shortening 10ss).
Transformed Precast Section at Tramsfer properties are used with the precast bean self-weight.

Transtormed Precast Section in Service properties are used with external loads appiied To the nom-composite precast beam.
Transformed Composite Section in SErvice properties are used with external loads appiied To The composite precast beam.

PRESTRESSING STEEL TENDONS

T 1 T Offsets  |End Offset & Type] Tendon | Jacking Force |
iqry| Grade [Type| strand size | x|y [ieft selRight -e|  Area | Pj | sfpul
U Twea R I - T T T R D | I
I] 4] 1860] RS| 12.7 (1/2°) | _0.000]  55.01 0.000 8] 0.000 8] 354,80 | 550.7 | 0.78]
BN - | sols20]  sslof | | | | |
2] 4 seo| WRs| 12.7 (1/2") | 0.000] 110.0] 0.000 B] 0.000 B  394.50 | 550.7 | 0.75]
BN - | sols20] 110l0] | | | | |
3 4 1seo| WRs| 12.7 (1/2") | 0.000] 165.0] 0.000 B] 0.000 B  394.50 | 550.7 | 0.75]
BN - | sols20] 1sslo| | | | | |
4] 4 1seo] WRs| 12.7 (1/2") | 0.000] 220.0] 0.000 B] 0.000 B]  394.50 | 550.7 | 0.75]
B - | sols20] 22000] | | | | |
s 2] seof WRs| 12.7 (1/2") | 0.000] 275.0] 0.000 B] 0.000 B  157.40 | 275.4 | 0.75|
B - | sols20] 2750] | | | | |
6 2]  1seo| WRs| 12.7 (1/2") | 0.000] 53.0] 3.000 D] 3.0000]  157.40 | 275.4 | 0.75]
B - | sols20]  sslof | | | | |
71 2] seo| wRs| 12.7 (1/2") | 0.000] 11000l 3.000 0] 3.0000]  157.40 | 275.4 | 0.75]
B - | sols20] 110l0] | | | | |
sl 2]  1seo| WRs| 12.7 (1/2") | 0.000] 165.0] 3.000 D] 3.0000]  157.40 | 275.4 | 0.75]
B - | sols20] 1sslo| | | | | |
s 2]  1seo| wRs| 12.7 (1/2") | 0.000] 220.0] 3.000 D] 3.000D]  157.40 | 275.4 | 0.75]
A - | sols20] 22000] | | | | |
10 2] 1seo| wRs| 12.7 (1/2") | 0.000] 275.0] 3.000 D] 3.0000]  157.40 | 275.4 | 0.75]
M - | sols20] 2750] | | | | |
11] 2] 1seo| WRs| 12.7 (1/2") | 0.000] 53.0] 6.000 D] 6.000 D]  157.40 | 275.4 | 0.75]
M - | sols20]  sslof | | | | |
12 2]  1seo| WRs| 12.7 (1/2") | 0.000] 110.0] 6.000 D] 6.000 D]  157.40 | 275.4 | 0.75]
M - | sols20] 110l0] | | | | |
13 2] 1seo] WRs| 12.7 (1/2") | 0.000] 165.0] 6.000 D] 6.000 D]  157.40 | 275.4 | 0.75]
M - | sols20] 1sslo| | | | | |
14 2] 1se0| WRs| 12.7 (1/2") | 0.000] 220.0] 6.000 D] 6.000 D]  157.40 | 275.4 | 0.75]
M - | sols20] 22000] | | | | |
15 2]  1seo| wRs| 12.7 (1/2") | 0.000] 55.0] 5.000 D] 5.000 0]  157.40 | 275.4 | 0.75]
Ll - | sols20]  sslof | | | | |
16 2]  1seo| WRs| 12.7 (1/2") | 0.000] 110.0] 5.000 D] 5.000 D]  157.40 | 275.4 | 0.75]
Ll - | sols20] 110l0] | | | | |
17] 2 1860] (RS| 12.7 (1/2") | 0.000]  165.0] 9.000 D] 9.000 D 197.40 | 275.4 | 0.75]
A [ | sols20] 1sslo] I I I I I
note: * Type = LRS - Low-Relaxation Strand, SRS - Stress-Relieved Strand, P8 - Plain sar,

D& - Deformed sar, Sw - Single Wire
+* End Types = 8 - Fully Sonded, D - Debonded, C - Cut, A - Anchored (fully developed)




Cortantes provocados por el peso propio de la sección compuesta y de la carga viva
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See the "Development Length” text report for details of the strand
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LONGITUDINAL REINFORCING STEEL

Reinforcing Steel Groups

TIqty] Stesl | ar | ar |end Location & Type] _ar | | Cross [verticall OFfset 7% T
7177 Grade | size | Area |From | | To | | spacing| | spacing| offset | Reference |
bl wea | Pommaz | mo (el om o[l | mm | | I
TI] 2] 418 | #4& | 258 | 0.050[5€|30.770/s€] 500.0] | - |  45.0] Bottom of Precast Bean |
|2 2| 4| #4 | 288 |oloso|se|30l770[se| sesiol | - | 1s0l0] Botrom of Precast ean |
3] 2| aa| #4 | 288 |oloso|se[30l770[se| 32303 | - | 300l0| Bottom of Precast eam |
|2l 2| s #s | 255 |o0loso|se|30i770|se| 73.4| | - | 40l0| Bottom of Precast Bean |
sl 2 s+ 22 | 255 |o0loso|se|30i770/se|  73.4| | - | 630l0| Bottom of precast Bean |
sl 2 s 2+ | 255 |o0loso|se|30i770/se| 3.4 | - | s40lo| Bottom of Precast Bean |
|7 2| 4| #4 | 288 |oloso|se|30l770[se| 402is| | - | 117.0] Bottom of Precast ean |
sl 2| 4s| #4 | 288 |ocloso|se|30l770[se| 3s0lo| | - | 1300l0] Bottom of Precast ea |
| sl 2| 44| #4 | 288 |oloso|s|30l770[se| 1s0lo| | - | 1300l0] Bottom of Precast eam |
l0] 1 a4 #4 | 129 | oloso[sei30l770lsel 300lol | - | 1300l0] Bottom of Precast Beam |
= End Types: SE - Straight Embeddment, FD - Fully Developed, S - Standard Hook, HS - Headed Sar

7 Offsets are measured up from the bottom or down from the top

See the "Development Length” text report for details of the bar and wire development lengths

SHEAR STIRRUPS

T T T Stirrup| stirrup| _Number of Legs | Total stirrup Area | stirrup Spacing |
| From | To | Grage | size | stirrup |Interface| stirrup | Interface | stirrup |Interface|
Fom 1m0 wea | | inean | Ties | mmaz . | mmaz 1 mm Cl
T 0.000] .350] 4] 74 | o] o] =61 e 100.0]  100.0]
| #lsso| 7lsso|  a1a| 24 | 2| 2| 2581 | 25511 |  1s0lo|  1oolo|
| 7isso| 1rloso|  a1a| 24 | 2| 2| 2581 | 2551 | 200.0] 100.0]
| 1tloso| 1sloso|  a1a| 24 | 2| 2| 2581 | 2551 | 2s0.0] 100.0]
| 1#loso| 1si77o|  a1a| 24 | 2| 2| 2581 | 2551 | 300.0]  100.0]
| 1si770] 1si770]  a1a] 24 | 2| 2| 2581 | 2551 | 2s0.0] 100.0]
| 1si770| 22is70]  a1a] 24 | 2| 2| 2581 | 2551 | 200.0] 100.0]
| 22is70] 26i270]  a1a] 24 | 2| 2| 2581 | 25511 |  1s0l0|  1oolo|
| 2sl270] 30ls20  axal =z | 2| 2| 2581 1 25511 1000l 1o0.0]
TORSION PARAMETERS

seq. Torsion parameters

TRo T Aoh T oh T

[} w2 | - 1

E oo 1 oo 1

a0h i the area enclosed by the centerline of the outermost closed tramsverse torsional reinforcenent.

Ph is the perimeter of the area defined as Aoh.

PRECAST BEAM AND CAST-IN-PLACE POLR SELF-WEIGHT

T segrent/Length | Tinear_weight T
| From [ to | sean | cast-in-place |
ol m 1 m 1 kvm | K/
T 1l o.000] so0.s20]  1i.5757 | 72055 |





Cortante resistente de la sección considerando el acero de refuerzo 

[image: image38.png]EXTERNALLY APPLIED L0ADS

Toad Case [Typel Tabel T Description Distribution |
DL AT | D [CARPETA TVertical: 4.4 Ki/m full Tength Toad pistribution|
0L AT | D |PARAPETO |Vertical: 3133 ki/m full length Load Distribution|
Live Load | L |1 |Vertical: 0.1s kn/m full length Load Distribution|
Live Load | L |2 |Vertical: 267.25 kN at 13.73m Load pistribution|
Live Load | L |3 |Vertical: 17104 kN at 22.73 m Load pistribution|
Live Load | L |3 IVertical: 35.63 kN at 27.73 m Load pistribution|
Load Combinations

Eactored Combination 1 = 1.100 + 1.10

Factored Combination 2 = 1.300 + 1.35L

ANALYSIS RESULTS SUMMARY - IN SERVICE

\ T Total Untactored monents| Total Factored erfects T

| x | Total | sustained |  shear | moment | | |

om0 kNm | km | kN [ S| sl

" 0.000] oo 1 oo 1 CERIE B o0 T 3]

| olaz| 23 23 -1sls IL 211 =300 | 2] olo It 111

| olsz| 23 203 91303 |[ 211 -3l |[ 2]| olo It 111

| 291 134705 | 9430 | s22.5 |[ 2]| 221013 |[ 2]| olo It 111

| 11| 29951 |  18es.2 | 711 |[2]| 261 |[ 2] olo It 111

| 92| s72ls | 2825l | 59914 [0 2]1  esd0l0 I[ 2]| olo It 111

| 12.3%0]  s280.3 | 2914.7 | 4877 |[2]|  sso21|[ 2]| olo It 111

| 12710]  s3e22 | 2937.8 | 47701 |[2]|  sssels |[ 2]| olo It 111

| 1sisl0|  sss0l3 | 30362 | -139.8 [[ 21|  sss0.0 |[ 211 olo It 111

| 1sis0|  sss0l3 | 30362 | -1331s [[2]|  sss0lo |[ 211 olo It 111

| 1siseo|  ss29l2 | 3033 | -1ss1|[2]|  ssosis |[ 211 olo It 111

| 1sialo|  s20203 | 291a7 | -236.2 |[ 21| s2si|[ 211 olo It 111

| 1si710|  sissi7 | 2ssai2 | -2ses [[ 211 sizs.s |[ 211 olo It 111

| 21iss9|  ssi2ls | 247als | -3ess [[ 211 7108 |[ 211 olo It 111

| 23lssa|  32sals | 1ss0.2 | -soss |[ 211 s21s.s |[ 211 olo It 111

| 2rlsss|  1esslo | 5a3l0 | -9sal3 [ 2|  2e220 |[ 21| olo It 111

| 30.108| 223 203 | 10787 (200 300 |[ 2] olo It 111

| 30.308| EN EN 136 1L 211 -3l |[ 2] olo It 111

| 30ls20] 000 | 000 | ol It 111 0.0 IL 11 ol It a1l

= critical LS Load Combination

SUPPORT REACTIONS (kN)
(eve = upwards)

Unfactored support Reactions

\ T T service. T During Lifting — | During Tramsport
| Load case | Left | Right | Left | Right | Left
Gean weight| e | e | 6 | 6 | 556
s o0 | o0 | | |

TP Weight | 110 | 110 | | |

SoL AT O | 1207 | 1207 | | |

L sustain | 0l | 0l0 | | |

Live Load | 19803 | 28201 | | |

Roof Load | 000 | 000 | | |

[Fluid wat | 0l | 0l | | |

wind | 0l | 0l | | |

Setsmic | 0l | 0l | | |

onstret LL| ol | ol | I I

[SUS axamum| e ] w7 ] 6 | 6 | 556
I3LS Max oL | 4163 | 363 | | |

ISUs win oL | 3163 | 3163 | | |

LS max sus| a6 a6 I I

ULS Support Reactions

Coad Combo. | Left T Rmigne 01

LS maximm] 9275 [2]] 10833 [2]]

|ULS winimm| e76l1 [ 111 7671 [ 111





Esfuerzos durante la etapa de transferencia de esfuerzos
[image: image39.png]* critical Factored Load Combination

CONCRETE STRESS RESULTS (UNCRACKED ANALYSTS)

(+ve = compression, -ve = tension)
T T x | stress | Limit | Overstress|
| tocation | m | wea | wea | Kotice |
[STRESSES AT TRANSFER T
|Critical Compression |
| Top of sean | 15.410] 178 | 18.83 | osl
| Botton of Bean | 3.711] wEer | 183 | os|
| |
|critical Tension |
| Top of Bean | 1.e11 B 140 | 7%]
| Botton of Bean | 0.000] olo1 | EN osl
[STRESSES DURING INITIAL LIFTING T
|Critical Compression |
| Top of sean | 15.410] 2.29 | 2118 | osl
| Botton of Bean | 3.711] 1852 | 2118 | os|
| |
|critical Tension |
| Top of Bean | 1.e11 13| 148 | osl
| Botton of Bean | 0.000] olo1 | 2lse | osl
[STRESSES DURING ERECTION LIFTING T
|Critical Compression |
| Top of sean | 15.410] 2.50 | 2354 | osl
| Botton of Bean | 3.711] 16058 | 2353 | os|
| |
|critical Tension |
| Top of Bean | 0.712 194 | 2 | osl
| Botton of Bean | 0l000] olo1 | ENT osl
[STRESSES DURING CAST-IN-PLACE FOUR T
|critical Compression |
| Top of sean | 15.410] 7.60 | 2354 | osl
| Botton of Bean | 3.711] 1334 | 2353 | os|
| |
|critical Tension |
| Top of Bean | 0.712 -2.23 | 2 | osl
| Botton of Bean | 0l000] 801 1 ENT osl
[STRESSES TN SERVICE T
|Critical Compression |
| Top of sean | 14.360] 15.24 | 2354 | osl
| Botton of Bean | 0712 sl63 | 2353 | os|
| Top of Cp Four| 13.730] 786 1 1 os|
|critical Tension |
| Top of Bean | 0.712 -v83 | 6.2 |7 osl
| Botton of Bean | 13.730] 239 | cel2s |+ os|
| Top of 1 Four| 0.412] 0200 | =308 |+ osl
[STRESSES IN SERVICE (SUSTAINED LOADS ONLY) T
|critical Compression |
| Top of sean | 14.360] 584 | 17.65 | osl
| Botton of Bean | 0712 slss | les | osl

 Tensile stress 1imit given is for Class T (controlled cracking).

Longitudinal Tensile Rebar Needed (mmA2)
Required  Provided  Additional
302 545 )

Longitudinal Tensile Rebar Needed (mmA2)
Required  Provided Additional

Longitudinal Tensile Rebar Needed (mmA2)
Required  Provided Additional

Class U member - not cracked
1355 U member - not cracked

Beyond this 1imit crack control is required.

Tensile stress Timit given for the cast-in-place pour is the flexural cracking strength of the concrete.

AT Transfer  During Lifting
13776 ea
3.5 HPa (F

3005 wea (F

Wodulus of Rupture, fr.
Strength Required for Transter,
Strength Required for Initial Lifting, f'c

In service
3090 wpa

c specitied 31 wea)

€ a8simed 35 wea)

DISTRIBUTION OF FLEXWRAL STEEL & CRACKING
(+ve = tension, -ve = compression)

sean not cracked, cracking is controlled, or crack depth is less

than concrete cover.

DEFLECTION ESTIMATE AT ALL STAGES
Design Code Used: Custom Code based on ACT 318-11




Esfuerzos de la sección en condiciones de servicio
[image: image40.png]A. Deflections at ATl stages
(“ve'= deflection down, +ve = camber up)

Net pefiection Change in peflection

T
Net Total| DL growth| | LC

\ T T
Location] _Neta | Neta | Net& | NetoL | | span/pefiection |
| x| Transfer | Erection |Completion| @ Final | @ Final | +LlL | alone | DL growth|  LL |
[ oom 1 mm o | em o emo | Cemo | mmo | em | em | +LL | alone |
lcomn | A | 8 | ¢ | o | & | E-c | E-0 | I I
T o.00] 2.3 37 261 12 ] o T 76 | T2 320 | e
| olsz| 000 | ol | 000 | o0 | ‘o | olo | o0 | o | o |
| 291  13le | 21| 11| sis | el -isis | 7ls | oasoz | sou |
| ean| 276 | 23| 273|102 | s iz -1el | ss3 | 1ses |
| 921  3slo|  sa|  37ie | 128 | s caslz | ez | 22 | 1295 |
| 12.3l0] 23| esis| 32| 135 | i srie | carla | s | 1073 |
| 120710]  sal7 | esl3| a5 | 136 | 7 sz sz | sis | 1062 |
| 1sisl0] 62 | 7i7 | a8 | 136 | o ceola | 2906 | a3 | o2 |
| 1sis0] 62 | 7u7 | sals| 136 | o | el | 29l | 393 | 1013 |
| 1siseo| 62 | 7i7 | a8 | 136 | o | el | 29l | 393 | 1013 |
| lsialo| 33| esis | 32| 135 | s a0 | -2as | 5171 1053 |
| 1si7i0| 303 |  esi1| 28| 135 | R A e s22 | 1070 |
| 21lsss| 372 | s7is | 3els | 125 | o carie | o2l | 62 | 1278 |
| 2slsss|  27i0| 20| 273 | 10| s s | ciele | sss | 1s04 |
| 2rlsss| 136 | 21| 18| 5is | 2 iz | a0 | oass | 3738 |
| 30.108| 000 | o0 | ol | oo | o | 000 | o0 | o | o |
| 30ls20] R A X 1 27 13 309 | 626 |

Net deflection at transfer includes prestressing and beam weight on temporary supports.
{ B: Net deflection at erection includes prestressing and all dead Joads applied before the cast-in-place
polir_plus long-time deflection growth of the prestressing and bean weight up to erection
o, Net deflection at completion of constriction includes prestressing and all dead Toads

pius long-time deflection growth of the prestressing and dead load up to completion
Col. D: Net DL deflection at Tinal includes prestressing, all dead loads, and sustained live loads,.
plis_long-time deflection growth.
o1 E: Net total deflection at final includes prestressing, all dead Toads, and all Tive Toads,

plis long-time deflection growth.

Live 10ad includes roof load, and fluid weight. wind and earthquake are not included.
Deflection growth is estimated by use of the FCT suggested multipliers - see the Defiection Multipliers report.
Span/Deflection Limits: DL growth + LL = L / 480 for non-structural attachments
7 240 otherwise
7 360 for floors
7 180 for roofs

L

L
LL alone = L
L

SUPPORT ROTATIONS, AND CHANGE OF LENGTH AT ALL STAGES
Design Code Used: Custom Code based on ACT 318-11

5. Unrestrained support Rotations at A1l Stages
(“ve = counter-clockwise rotation, +ve = clockwise rotation)

et Rotation Change in Rotation

T
support| _net e

\ T T
| | _Nete | Net@ | NerDL | Net Total | oL growch | L |
Location| Transter | Erection | Completion | @ Final | @ Final |  +LL |  alone |
| | degrees | degrees | degrees | degrees | degrees | degrees | degrees |
| cotumn | A CO| (S o | GO B B
[ Left | -0.3267 | -0.508s | -0.3530 |  -0.1es3 | 0.00s5 | 0.3586 |  0.1708 |
| Right | 03267 | 05084 | 03530 | 01653 |  -00163 |  -03693 |  -0.1816 |

C. unrestrained Longitudinal Change of Length Due to Creep and shrinkage
(-ve = shortening, +ve = elongation)

Elastic shortening = -8.73 mm
\ T Total Change of Length (after clastic shortening) | Difference in Change T
| | | Erection |Completion| Final | | to compl.| to Final | to Final |
| | | e e | [T B R B Yo |
\ I | I T T I c=s | o-c | o-s |
creen | T 278 s.20]  cided] T 28] s.do]  -il.ss|
| shrink. | | T2so|  slss|  iilss| | 2lss|  sloz|  -slss|

Total | | TSlesl -itlos|  2slas) | lal o csias] o -aolss)





Deformada de la sección durante la transferencia del presfuerzo

[image: image41.png]FLEXURAL DESIGN CHECK
Design Code Used: Custom Code based on ACT 318-11

B used: for precast beam = 0.765 , for cast-in-place pour = 0.850

Modulus of Rupture of Precast Concrete, fr = 3.50 WPa (tension)
T T Factored | Dbesign | Cracking | winimum | Depth in | Net Tensile| Flexural | 6 | Rotes & |
I | ‘Moment | strength | Moment | Required | Compression|  strain [Classication| | warnings |
Iox 1 wmu | awn | Wer | strengeh | < | | | |
om0 ke ke ke ke | omm I I I I
T 0.0007 oo T 22 ] 5729 ] o0 T 1 S.2730|Tension ] 0.75] T
| olatz| -slo | -ssals | 3635 | 0 | 1083 | 0l0337[Tension | ols2] |
| 20981 221003 | a7sa | 3aEez | so0lio | 1527 | 0lo2e7[Tension | 0l50] |
| &111]  sezel | erslz | sslse | s30z3 | 15705 | oloiss[Tension | 0ls0] I
| 9261|  ee0i0 | s307.e | sa3a4 | es93lz | 27106 | oloise[Tension | 050l |
| 1230 8021 | 9s2as | edze.s | r24ms | 33903 | 0lo103[Tension | 00| |
| 12i710|  sssels | 9a23le | eo3els | 72s3le | 3393 | 0l0103[Tension | 00| |
| 1sls0|  sssolo | 9241 | eo3els | 728309 | 3393 | 0l0103[Tension | 00| |
| 1sl3o|  sssolo | 921 | eo3ele | 723309 | 3393 | 0l0103[Tension | 00| |
| 1siseo|  ssoss | 9241 | eo3els | 728309 | 3393 | 0l0103[Tension | 00| |
| Isialo]  sas11| 83085 | eo3e3 | 7zams | 27106 | oloizé[Tension | 030l I
| 1s710]  sizs.e | s:08.5 | eose.z | 72434 | 27108 | oloi3e[Tension | 050l |
| 2alsss|  7isols | s309ls | 5353 | 63263 | 27108 | oloi3e[Tension | 030l |
| 2alsss|  salsie | ersas | assilo | sasliz | 19708 | olo1ss[Tension | 030l |
| 27isss| 26220 | arasz | 33sz | a00Li | 1327 | oloze7[Tension | 00| |
| 300408 “slo | Csssls | 3635 | Ze0 | 1063 | o0l0337[Tension | olsz| |
I 30ls20] ol | 22 | 57205 | ol | 1 3i2730iTension | 0.75] I
Foints_of Waxinum and Finimum Factored Woment

| 13730 solsas | 94235 | eoses | 72438 | 339.4 | 0.0103[Tension | 0.50] |
| olaiz] 3o | ssals | 3645 | Ze0 | 1083 1 0l0337[Tension | olszl I
Points of Maximum Ratio of Factored Moment b Design Strength

| 18110 83233 | s308.6 | 60363 | | 7243.6 | 2716 | 0.0136|Tension | 0.50 1 4 |
I olaiz| 30 | -sssls | 364.5 | a0 1 1083 | 0l0337[Tension | olszl I
Points of Maximum Ratio of Minimum Strengch to Design Strength

| E7a1]  zsiz.s | arass | 4siss | sazss | 1427 | 0.0287|Tension | 0.%0] 2 4 |
I olarz “slo | Csssls | 3645 | ENA 1063 1 o0lo337[Tension | olszl I

Notes & warnings
172 RARNING:

clause 9.1.1, @Un < Mu, design strength is not greater than Factored moment

2 C WARNING: Clalse 15.5.2, OUn < 1.2Ucr and OWn € 2.0Mu, WIRTMUM reinforcement reduirement not met
3 - Note: Some strands or febar have slipped within theif develgprent length and been disregarded
See the Flexural Design Detail Report and the Help File's Technical Background for more information.

SHEAR DESIGN CHECK
Design Code Used: Custom Code based on ACT 318-11

T T Design | Prestress| Concrete | _Strength provided | Win. Strength Rea'd | Notes & |
I | “shear | component| strength | stirrups | Total | stifrups | Total |  warmings |
Iox 1w | v | eve | evs | e | evs | o | |
L L I
T 0.0007 o0 T o0 T o0 T o0 T o0 T o0 T o0 T T
| olarz| ol | 0l | olo | ol | o0 | ol | ol | |
| olsz|  srsl7 | ool 3ol 7e7io | asa | asil7 | s7sl7 | a5 |
| zioel]  s22is | oo | o seal7 | s72la | 1ae7 | 2281 |  sa2is | H |
|osan]  7idln oo | sz | 7aell|  1ass | 15304 | 71l | |
| sizei] 59904 | oo | a1ala| ssals | ses | 1ssio | 5934 | |
| azisol  asrl7 | oo | ol | asel3z | 7asio | 1selo | 4877 | |
| 1270l a77i1 | oo | 2907 | asel3| 7370 | 1sela | 4771 | |
| 1sls0|  -13908 | oo | -1s7.7 | -371l3 | -ssale | -s2ls | 27016 | |
| 1siso| 13908 | oo | cis7l7 | 37als | sssle | cs2ls | 2706 | |
| Isiseo| -1ssi1 | oo | cis7l7 | a7als | sssle | cs2ls | 2706 | |
| Islalo| -zselz | oo | cissis | cassls | cessis | cs2la | 27slz | |
| 18710 -2sels | oo | cz03le | -assls | cedzie | csala | 2860 | |
| zisss|  -3esis | oo | 27alo | ssals | csasio | csals | csesls | |
| 2alsss|  -aoals | oo | ssela | c73el1 | -1293 | -252.1 | -sosls | |
| 2risss|  -9ssls | oo | seal7 | cezalz | caaer | casals | cssas | 1+ |
| 30ls08]  -1030 | oo | 3s7io | 7e7io | caiss | ceasia | -ioko | is |
| 30.308] 0.0 | 0l | 000 | 000 | 0.0 | 000 | 0.0 | |
I 30ls20] ol | ol | ol | ol | ol | ol | ol | I

Notes & warnings

4~ Note: Shear strength provided by shear steel, ovs,

45 Timited by maximum 1imit (web crushing).




Deformada final de la sección en condiciones de servicio
[image: image42.png]TORSION DESIGN CHECK
Design Code Used: Custom Code based on ACT 318-11

\ T Design | Threshold]  Combined Shear | Torsiom Strength | Notes & |
: | Torston | Torston | _“and Torsion. | erovided | Reauired | warmings |
x| T etaya | stass | Lmie | et |t | |
T B B CA B A |
— oo o] ool oo o000 00 0.0 T
| oS12| oo ol 000 | odo| ool 00| |
o3| oo | a5 | 00| o] ool ool 2 |
26| oo sl3| 00| ool oo | 00| |
& oo 23l 00| oo | oo | 00| |
| S| oo a3l 000| ool ool 00| |
13510 oo se3l  o000| ool oo 00| |
| 15720] oo | sas| o000| odo| ool 00| |
15410 oo | sla|  000| ool ool 00| |
13310 oo | i3l 00| ool ool 00| |
| 135e0| oo | sl3| 00| ool ool 00| |
13510 oo | sw3l 00| odo| ool 00| |
| 1s70] oo | sy2| o000| odo| ool 00| |
| silass| oo | 77| 00| ool oo | 00| |
| Gies| oo 722l o%0| ool ool 00| |
| 7les| oo | g5 | 00| ool oo | 00 |
- Solos| oo 33| 00| ool ool oo 2 |
- Solos| oo Told | 00| ool oo | 00| |
S0l ool ol e%e| ool ool o0 |

Notes & warnings
2"~ "Note: Design torsion force limited to critical section near support.

SHEAR /TORSTON TRANSVERSE REINFORCING DESTGN CHECK
Design Code Used: Custom Code based on ACT 318-11

\ T Shear steel Required |shear Steel| Stirrup | Stirrup Spacing | Additional Long. Steel| Kotes & |
: | Total | Torsiont | Provided | Provided | Provided | Required |  for Torsion, Al | warnings |
| x [ (awan/s| o At/s | Av/s [ Ave2at | s [ s [ Total | [Reductiont| |
om0 Cweazym | mmizym | ommaeym | mmaz | omm | omm o | mmaz [ ommsz | I
o000 o1 o1 o1 o1 1000 o0 T o0 T o0 T T
| ola1z| o ol o | oo | 10000 | ol | 0l | 0l | |
| olana| 1251 | ol 2581 |  2ssl1|  lo0l0 | 2063 | 0l | 0l | i
- 2lsel) 535 | ol 2551 | 2881 |  loolo | 828 | 0l | 0l | |
sl 373 | ol 1720 | 2881 | 100 |  s0dls | 0l | 0l | sl
| slzen] 30 | ol 1230 | 2881 | 20000 | 6000 | 0l | 0l | |
| 121310] 30 | ol 1032 | 2881 | 2500 |  e00l0 | 0l | 0l | |
| 121710 a1 | ol 1032 | 2881 |  2s0l0 |  s9sls | 0l | 0l | |
151410 192 | ol seo | 2881 | 30000 |  s03l6 | 0l | ool 2 sl
151310 192 | ol seo | 2881 |  300i0 | 6036 | 0l | ool 2 sl
| 151s60] 192 | ol seo | 2881 | 30000 | 6036 | 0l | ool 2 sl
181310 192 | ol 1032 | 2881 |  250l0 | 6036 | 0l | ool 2 sl
151710 192 | ol 1032 | 2881 |  2s0l0 |  e03ls | 0l | ool 2 sl
| 21lsss) 220 | ol 1200 | 2881 | 20000 | 6036 | 0l | 0l | sl
| 2alsss) 589 | ol 1720 | 2881 |  1s0l0 | 4380 | 0l | 0l | |
| 27lsss) 513 | ol 2551 | 2881 |  loolo | 2827 | 0l | 0l | |
| 30la0s] 1670 | ol 2551 | 2881 |  loolo | 1545 | 0l | 0l | i
| 30l40] ol ol o | oo | 10000 | 000 | 0l | 0l | |
| 0ls20] ol ol ol oo 1000 | ol | ol | ol | I
Notes & warnings
2~ Note: Amount of shear steel required represents minimun code requirements.
5C Design Torsion force 1imited to critical section near SUpPOrt.
8- Required stirrup spacing represents maximum code requirenents.

: Additional Tong. steel in compression side of section has been reduced.
= Portion of the total STirrup area reduired to resist torsional shear Flow (one leg around periphery).

== The allowable reduction in Al within the Flexural compression zone.





La trabe propuesta cumple con las condiciones de diseño.

Diseño de Subestructura

GEOMETRÍA
El puente Belen está formado por 1 (un) tramo de 30.82 metros de longitud estructurado mediante pilas y trabes de concreto reforzado en los ejes 1 y 2.
[image: image43.png]HORIZONTAL SHEAR DESIGN CHECK BY SECTION
Design Code Used: Custon Code based on ACT 315-11

Top of precast beam is considered intentionally roughened.

THorizontal| Strength | Required | Tie Size | Spacing | Spacing | Strength | Strength | Rotes & |
|“shear | withono |  Ties | Provided | Required | Provided | Required | Provided | warnings |
x I ove | mies | oavs o oav [ s sl Teveh | eveh | |
mol kN L kN | mmazm | omese | om | omm o | k| kN | I
5-0007 oo 2892 | o1 el o0 1000 [ o1 el 3 |
o0la1z] oo | 27300 | ol 281 oo | 10000 | oo | o1sss |3 |
olaa| s7slz | 27300 | 417 | 2881 | ewsla| loolo |  10i1| 1555 | |
20561  s22ls | 2835 | a7 | 2881 | 123 | loolo | 1031 | 1586 | |
slm| 7uli| 285z | a7 | 2881 | 61203 | loolo | 1038 |  15% | |
521 5993 | 2867 | a7 | 2881 | 1203 | loolo | 1033 | 1598 | |
12.3%0]  as7.7 | 2882 | 417 | 2881 | 61203 | loolo| 1035 | 1606 | |
12710] 771|288z | 47| 2881 | 61203 | loolo| 103 | 1606 | |
15.510] -13905 | -28s.2 | ol 281 o0 | 1000 | -139.8 | -1e0e | 3|
1Si310] 135 | -zss.2 | ol 281 ool 1o0lo | 1els | cieoe | 3|
1SiSe0] 1| -zss.2 | ol 281 oo | 1o0lo | 13l cisoe | 3|
1si3l0] -2s6.2 | -286.7 | ol 281 oo | 1000 | 2selz | cisss | 3|
1si710] -2s6.5 | -286.7 | ol 281 oo | 1000 | 2ses |  cisss | 3 |
211559] -3es.s | -286.7 | 417 | 2881 | e130a| loolo |  -lo33 |  -1598 | |
23lss9] -soss | -zss.2 | 417 | 2881 | 61203 | loolo |  -1033 |  -15%0 | |
27.s59] 9843 | -284.5 | a7 | 2881 | ewals| loolo | -3 |  -1sss | |
300408] 1030 | -279.0 | 531 | 2s8l1| 4sel2 | 1oolo | cioko | -1sss | a
30.308] 0.0 | 27300 | ol 281 00 | 10000 | o0 | s |3 |
30,5201 oo | 2892 | ol ssi1 oo | 10000 | ool el 3 |
Notes & warnings
35 No ties required.
ic Ties required represent minimun requirenent.
HORIZONTAL SHEAR DESIGN CHECK BY MOMENT REGION
Design Code Used: Custon Code based on ACT 315-11
Top of precast beam is considered intentionally roughened.
Region of Bean | Shear | Feak | Rorizontal | Strength | Tie Area = | Tie Area | Waximum | Rotes & |
| tength | moment |  shear | withno | Required | FProvided | spacing | warnings |
x v woof o Fn @ wies | Acs | Acs | s | |
" om0 ke Lk ke | w2 | w2 | o | I
0313 to 13.730] 13.418]  soias | &6 | 2775.5 | sssio | sdezs.i | €l | Ell
131730 to  3050s| 1s.77s|  so1sls | 63763 | 347015 | essllo | 432990 | elo | |

* Required ties should be distributed in proportion to distribution

of shear force (or stirrups).




Vista en planta, ubicacion del puente.

Vehículos de diseño

· IMT 66.5
Cargas muertas

· Peso propio de superficie de rodamiento

· Peso propio del muro y material de relleno

· Peso propio de bancos de apoyo
Reglamentos a utilizar

· Reglamento de construcción del Distrito Federal y Normas técnicas complementarias en su apartado diseño de cimentaciones, diseño de elementos de concreto
· Reglamento para construcciones de concreto reforzado: ACI-318-11
Subestructura

Concreto (cabezal, bancos, diafragmas topes zapatas)

Peso volumétrico





2.4 ton/m3

Resistencia a compresión




f’c=250kg/cm2

Acero de refuerzo

Peso volumétrico





7.85 ton/m3

Resistencia






fy=4200kg/cm2

Columnas

Acero estructural A 36 (columnas y conexiones)
Peso volumétrico





7.85 ton/m3

Resistencia






fy=2530kg/cm2

Consideraciones especiales

· La capacidad de carga del terreno y diagramas de presiones sobre muros están dados por el laboratorio de mecánica de suelos
El tablero será calculado considerando dos carriles de circulación aplicando la carga virtual que indica el manual del IMT 66.5 
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Distance From Left End of Beam - m
Beam Weight [1330 kNm]

Dead Load (after cast-in-place pour)
Live Load

Maximum at ULS

Minimum at ULS

Cast-in-Place Pour Weight [799.6 kNm]

[869.8 kNm]
[2622 kNm]
[9012 kNm]
[6184 kNm]

30.82
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Distance From Left End of Beam - m

——— Factored Moment, Mu: +ve Bending
— — ——  Min. Strength Required: +ve Bending
———— Design Strength, @Mn: +ve Bending
——— Factored Moment, Mu: -ve Bending
— — —~ Min. Strength Required: -ve Bending
——— Design Strength, @Mn: -ve Bending
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Distance From Left End of Beam - m

Beam Weight [177.9 kN]
Cast-in-Place Pour Weight [106.9 kN]

Dead Load (after cast-in-place pour) [116.3 kN]
Live Load [198.2 kN]
Maximum at ULS [908 kN]
Minimum at ULS [659.3 kN]

30.82




[image: image47.png]Stress (compression +ve) - MPa
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Distance From Left End of Beam - m

————— Stress at Top of Beam [1.696 MPa]
— — — - Stress at Bottom of Beam [18.08 MPa]
————— Compression Limit [18.83 MPa]

Tension Limit [-1.395 MPa]




Para realizar la revisión de la subestructura en los ejes 1 y 2 se realizó una revisión de elementos finitos mediante el software sap2000 considerando los elementos principales de la subestructura.

[image: image48.png]Stress (compression +ve) - MPa
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Distance From Left End of Beam - m

————— Stress at Top of Beam [15.23 MPa]
— — — - Stress at Bottom of Beam [-2.389 MPa]
————— Compression Limit [23.54 MPa]

Tension Limit, Controlled Cracking (Class T) [-6.241 MPa]
Tension Limit, Full Prestressing (Class U) [-3.9 MPa]




Vista en planta de la subestructura eje 1

[image: image49.png]Deflection - mm
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Distance From Left End of Beam - m

Deflection @ Transfer [46.19 mm]




Vista en planta de la subestructura eje 2

Bajada de cargas para claro de 30.82 mts
[image: image50.png]Deflection - mm
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[image: image55.png]BAJADA DE CARGAS PARA PUENTE 28+979

Secciones que somponen alpuene:

1.- Viga tipo

Brea- | 0434

wiga= 2400 kg’

g

52 consideraunpeso promedio por meto enal
Pesa= S0 kgim





[image: image56.png]Aea= 03w

gBuamicion= 2400 kaim

4.- Carpeta

Espesor= 0% m

fCarpeta 2000 kgin?

6.-Losa
Espesor= 02 m
Tosa= 240 kg’
Para Eje 1e tiene que:
Longitud 3082 m (Longitud entie eie)
hacemos:
Ancho uibutario (distancia de cenuo acenuodet 17 m

Pezoporvigatipat  PViga = Area+ yviga+ Longitud
Puiga= 36792 Ton
Pesoporparapeto metdics: pparapeto = Peso « Longitud
Pparapet, 1541 Ton
Pesoporguaricisn:  pGuarnicion = Area » yGuarnicién  Longitud
PGuarmic 22.190 Ton
Pezoporcapets: PCarpeta = Expesor + Ancho Tributario - Longitud = yCarpeta

Poarpeta 12575 Ton
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Determinacién de las fuerzas sismicas

Para determinara fusrzs simics uilzamos a iguients expresiér:

o
5= 1 (W o+ Wi
Fon a1 (o

Donde:
C: E5 ol sosficiente de sompartamisnto sismiso, e para ol estad da Pusbla lene un valr

s E olpao propiprovacad oo peso da s sbes,capeta osa parapet,
Suamicény cabezal

V1 Ex ol peotnbutario qus sz pilss sportn para cbtensr s fuerza sismios,

sl factor de comporamiento sismico, qus dzpende de los materales uilizados y su
disposicién. Para ol sentido longitudinalde puente se uzars un valor e G4 yparacl
Seniido wansversalse ulizars un valor e 0=2.

Parasl e 152 tene que:

1= Detecminacisn del pess propia del cabezal.

Ancho= 160 m
Laigo 08 m
Ao 120 m
Peovslumtico= 2400 kgin
Peso 49.812 Ton

2~ Sumatorta de descanyas en el eje 1

98.936 Ton
- Peso por s piss.

Longhud tibutara de ilss = 2
Diametro de i 5
Himera depils 3 Pl
Pezovalumtics de pilas = 2400 kgin®
Areaporplas 17t
Peso por todas las pila 254 Ton





Modelo matemático de la subestructura. Se utiliza el mismo modelo para ambos ejes ya que son simétricos.
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Modelo de elementos finitos de la subestructura.
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Aplicación de cargas muertas y cargas vivas sobre la subestructura, el peso propio de los elementos se considera de forma automática en el programa de análisis
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Aplicación de las resultantes ocasionadas por fricción FR y frenaje FL.
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Aplicación de las resultantes ocasionadas por viento en la estructura VE, y viento en la carga viva VCV.
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Aplicación de las resultantes ocasionadas por viento en la subestructura VE sub.
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Aplicación de las fuerzas símicas en sentido “X” y “Y”

Combinaciones de Carga para la Subestructura

Las base de las combinaciones para el diseño de los elementos la subestructura de acuerdo con las recomendaciones IMT son:
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Grupo de cargas Grupo I, el impacto se considero enla bajada de cargas
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Grupo De Cargas II
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Grupo de cargas Grupo III, el impacto se considero en la bajada de cargas
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Grupo de cargas Grupo IV el impacto se considero en la bajada de cargas
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Grupo de cargas Grupo V.
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Grupo de cargas Grupo VI el impacto se considero en la bajada de cargas
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Asignación de la combinación de cargas grupo 7 en el programa de análisis.

Se muestra la combinación 7 de la cual emanan 7 combinaciones mas considerando los signos positivos y negativos de los efectos sísmicos
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Se muestra la envolvente de las combinaciones de carga generadas por el grupo 7 el cual considera los signos positivos y negativos de las fuerzas símicas tanto en sentido “X” como en sentido “Y”
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Envolvente del diagrama de momentos flectores considerando la combinación de cargas Grupo VII en subestructura.
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Envolvente del diagrama de fuerzas cortantes considerando la combinación de cargas Grupo VII en subestructura.
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Envolvente del diagrama de cargas axiales considerando la combinación de cargas Grupo VII en subestructura.
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Diseño de los elementos de concreto mostrando el área de acero necesaria en cm2
[image: image77.wmf]
Para el cabezal se tiene un momento de diseño critico causado por el grupo de cargas I

Momento máximo:144.09 ton –m

Cortante máximo: 147 ton

Se necesita para el cabezal del eje 1 un área de acero de 44.02 cm2
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Para las columnas pilas el grupo de diseño es el grupo VI

Los elementos mecánicos son:

Axial:         256.31 ton

Momento máximo:    102.16 ton - m

Momento minimo:       31.77 ton - m

El área de acero necesaria es de 176 cm 2


EL armado propuesto es de 282 cm2 mayor al necesario de 176cm2

 
Descarga de las pilas sobre de la cimentación considerando la envovente de combinacion de cargas grupo III. 

Se presenta a continuación una parte del listado de los datos y resultados obtenidos de los análisis con el programa SAP2000

Tipología delos elementos mostrados en el listado de datos y resultados 

SAP2000 v19.2.1    5 julio 2018 4:49:19

Table:  Design Forces For Beams

       Frame       Combo     Station           P          V2          V3           T          M2          M3

                                   m        Tonf        Tonf        Tonf      Tonf-m      Tonf-m      Tonf-m

         267     GRUPO I          0.    -12.1035   -148.7114          0.          0.          0.   -85.53521

         267     GRUPO I         0.4    -12.1035   -146.3153          0.          0.          0.   -26.52987

         267     GRUPO I         0.8    -12.1035   -143.9191          0.          0.          0.    31.51701

         267     GRUPO I         1.2    -12.1035    -141.523          0.          0.          0.    88.60542

         267     GRUPO I         1.6    -12.1035   -139.1268          0.          0.          0.   144.73537

         267     GRUPO I          0.    -12.1035   -148.7114          0.          0.          0.   -85.53521

         267     GRUPO I         0.4    -12.1035   -146.3153          0.          0.          0.   -26.52987

         267     GRUPO I         0.8    -12.1035   -143.9191          0.          0.          0.    31.51701

         267     GRUPO I         1.2    -12.1035    -141.523          0.          0.          0.    88.60542

         267     GRUPO I         1.6    -12.1035   -139.1268          0.          0.          0.   144.73537

         267    SERVICIO          0.     -8.4789   -105.1637          0.          0.          0.   -60.35793

         267    SERVICIO         0.4     -8.4789   -103.1361          0.          0.          0.   -18.69797

         267    SERVICIO         0.8     -8.4789   -101.1086          0.          0.          0.    22.15099

         267    SERVICIO         1.2     -8.4789    -99.0811          0.          0.          0.    62.18893

         267    SERVICIO         1.6     -8.4789    -97.0536          0.          0.          0.   101.41587

         267    SERVICIO          0.     -8.4789   -105.1637          0.          0.          0.   -60.35793

         267    SERVICIO         0.4     -8.4789   -103.1361          0.          0.          0.   -18.69797

         267    SERVICIO         0.8     -8.4789   -101.1086          0.          0.          0.    22.15099

         267    SERVICIO         1.2     -8.4789    -99.0811          0.          0.          0.    62.18893

         267    SERVICIO         1.6     -8.4789    -97.0536          0.          0.          0.   101.41587

         267   GRUPO III          0.     -9.7162   -130.5263     -3.2862    -0.34821    -0.34291   -68.54424

         267   GRUPO III         0.4     -9.7162   -128.1301     -3.2862    -0.34821     0.97158   -16.81296

         267   GRUPO III         0.8     -9.7162   -125.7339     -3.2862    -0.34821     2.28607    33.95985

         267   GRUPO III         1.2     -9.7162   -123.3378     -3.2862    -0.34821     3.60056    83.77419

         267   GRUPO III         1.6     -9.7162   -120.9416     -3.2862    -0.34821     4.91504   132.63008

         267 GRUPO VII SX+0.3SY          0.    -10.2517   -112.0989          0.  -3.236E-12   1.501E-13   -36.84964

         267 GRUPO VII SX+0.3SY         0.4    -10.2517   -109.6474          0.  -3.236E-12   1.501E-13     7.49961

         267 GRUPO VII SX+0.3SY         0.8    -10.2517   -107.1959          0.  -3.236E-12   1.501E-13    50.86827

         267 GRUPO VII SX+0.3SY         1.2    -10.2517   -104.7445          0.  -3.236E-12   1.501E-13    93.25636

         267 GRUPO VII SX+0.3SY         1.6    -10.2517    -102.293          0.  -3.236E-12   1.501E-13   134.66386

         267 GRUPO VII SX-0.3SY          0.    -10.2517   -112.0989          0.   3.236E-12  -1.501E-13   -36.84964

         267 GRUPO VII SX-0.3SY         0.4    -10.2517   -109.6474          0.   3.236E-12  -1.501E-13     7.49961

         267 GRUPO VII SX-0.3SY         0.8    -10.2517   -107.1959          0.   3.236E-12  -1.501E-13    50.86827

         267 GRUPO VII SX-0.3SY         1.2    -10.2517   -104.7445          0.   3.236E-12  -1.501E-13    93.25636

         267 GRUPO VII SX-0.3SY         1.6    -10.2517    -102.293          0.   3.236E-12  -1.501E-13   134.66386

         267 GRUPO VII -SX+0.3SY          0.    -10.2517    -142.206          0.  -3.236E-12   1.501E-13   -109.1068

         267 GRUPO VII -SX+0.3SY         0.4    -10.2517   -139.7545          0.  -3.236E-12   1.501E-13   -52.71469

         267 GRUPO VII -SX+0.3SY         0.8    -10.2517   -137.3031          0.  -3.236E-12   1.501E-13     2.69684

         267 GRUPO VII -SX+0.3SY         1.2    -10.2517   -134.8516          0.  -3.236E-12   1.501E-13    57.12778

         267 GRUPO VII -SX+0.3SY         1.6    -10.2517   -132.4002          0.  -3.236E-12   1.501E-13   110.57814

         267 GRUPO VII -SX-0.3SY          0.    -10.2517    -142.206          0.   3.236E-12  -1.501E-13   -109.1068

         267 GRUPO VII -SX-0.3SY         0.4    -10.2517   -139.7545          0.   3.236E-12  -1.501E-13   -52.71469

         267 GRUPO VII -SX-0.3SY         0.8    -10.2517   -137.3031          0.   3.236E-12  -1.501E-13     2.69684

         267 GRUPO VII -SX-0.3SY         1.2    -10.2517   -134.8516          0.   3.236E-12  -1.501E-13    57.12778

         267 GRUPO VII -SX-0.3SY         1.6    -10.2517   -132.4002          0.   3.236E-12  -1.501E-13   110.57814

         267 GRUPO VII SY+0.3SX          0.    -10.2517   -123.4173          0.  -1.304E-11   6.048E-13   -64.01399

         267 GRUPO VII SY+0.3SX         0.4    -10.2517   -120.9659          0.  -1.304E-11   6.048E-13   -15.13735

         267 GRUPO VII SY+0.3SX         0.8    -10.2517   -118.5144          0.  -1.304E-11   6.048E-13    32.75871

         267 GRUPO VII SY+0.3SX         1.2    -10.2517    -116.063          0.  -1.304E-11   6.048E-13    79.67419

         267 GRUPO VII SY+0.3SX         1.6    -10.2517   -113.6115          0.  -1.304E-11   6.048E-13   125.60908

         267 GRUPO VII SY-0.3SX          0.    -10.2517   -130.8875          0.  -1.304E-11   6.048E-13   -81.94245

         267 GRUPO VII SY-0.3SX         0.4    -10.2517   -128.4361          0.  -1.304E-11   6.048E-13   -30.07774

         267 GRUPO VII SY-0.3SX         0.8    -10.2517   -125.9846          0.  -1.304E-11   6.048E-13     20.8064

         267 GRUPO VII SY-0.3SX         1.2    -10.2517   -123.5332          0.  -1.304E-11   6.048E-13    70.70995

         267 GRUPO VII SY-0.3SX         1.6    -10.2517   -121.0817          0.  -1.304E-11   6.048E-13   119.63292

         267 GRUPO VII -SY+0.3SX          0.    -10.2517   -123.4173          0.   1.304E-11  -6.048E-13   -64.01399

         267 GRUPO VII -SY+0.3SX         0.4    -10.2517   -120.9659          0.   1.304E-11  -6.048E-13   -15.13735

         267 GRUPO VII -SY+0.3SX         0.8    -10.2517   -118.5144          0.   1.304E-11  -6.048E-13    32.75871

         267 GRUPO VII -SY+0.3SX         1.2    -10.2517    -116.063          0.   1.304E-11  -6.048E-13    79.67419

         267 GRUPO VII -SY+0.3SX         1.6    -10.2517   -113.6115          0.   1.304E-11  -6.048E-13   125.60908

         267 GRUPO VII -SY-0.3SX          0.    -10.2517   -130.8875          0.   1.304E-11  -6.048E-13   -81.94245

         267 GRUPO VII -SY-0.3SX         0.4    -10.2517   -128.4361          0.   1.304E-11  -6.048E-13   -30.07774

         267 GRUPO VII -SY-0.3SX         0.8    -10.2517   -125.9846          0.   1.304E-11  -6.048E-13     20.8064

         267 GRUPO VII -SY-0.3SX         1.2    -10.2517   -123.5332          0.   1.304E-11  -6.048E-13    70.70995

         267 GRUPO VII -SY-0.3SX         1.6    -10.2517   -121.0817          0.   1.304E-11  -6.048E-13   119.63292

         267 GRUPO VII ENVOLVENTE          0.    -10.2517   -112.0989          0.   1.304E-11   6.048E-13   -36.84964

         267 GRUPO VII ENVOLVENTE         0.4    -10.2517   -109.6474          0.   1.304E-11   6.048E-13     7.49961

         267 GRUPO VII ENVOLVENTE         0.8    -10.2517   -107.1959          0.   1.304E-11   6.048E-13    50.86827

         267 GRUPO VII ENVOLVENTE         1.2    -10.2517   -104.7445          0.   1.304E-11   6.048E-13    93.25636

         267 GRUPO VII ENVOLVENTE         1.6    -10.2517    -102.293          0.   1.304E-11   6.048E-13   134.66386

         267 GRUPO VII ENVOLVENTE          0.    -10.2517    -142.206          0.   1.304E-11  -6.048E-13   -36.84964

         267 GRUPO VII ENVOLVENTE         0.4    -10.2517   -139.7545          0.   1.304E-11  -6.048E-13     7.49961

         267 GRUPO VII ENVOLVENTE         0.8    -10.2517   -137.3031          0.   1.304E-11  -6.048E-13    50.86827

         267 GRUPO VII ENVOLVENTE         1.2    -10.2517   -134.8516          0.   1.304E-11  -6.048E-13    93.25636

         267 GRUPO VII ENVOLVENTE         1.6    -10.2517   -132.4002          0.   1.304E-11  -6.048E-13   134.66386

         267 GRUPO VII ENVOLVENTE          0.    -10.2517   -112.0989          0.   1.304E-11   6.048E-13   -109.1068

         267 GRUPO VII ENVOLVENTE         0.4    -10.2517   -109.6474          0.   1.304E-11   6.048E-13   -52.71469

         267 GRUPO VII ENVOLVENTE         0.8    -10.2517   -107.1959          0.   1.304E-11   6.048E-13     2.69684

         267 GRUPO VII ENVOLVENTE         1.2    -10.2517   -104.7445          0.   1.304E-11   6.048E-13    57.12778

         267 GRUPO VII ENVOLVENTE         1.6    -10.2517    -102.293          0.   1.304E-11   6.048E-13   110.57814

         267 GRUPO VII ENVOLVENTE          0.    -10.2517    -142.206          0.   1.304E-11  -6.048E-13   -109.1068

         267 GRUPO VII ENVOLVENTE         0.4    -10.2517   -139.7545          0.   1.304E-11  -6.048E-13   -52.71469

         267 GRUPO VII ENVOLVENTE         0.8    -10.2517   -137.3031          0.   1.304E-11  -6.048E-13     2.69684

         267 GRUPO VII ENVOLVENTE         1.2    -10.2517   -134.8516          0.   1.304E-11  -6.048E-13    57.12778

         267 GRUPO VII ENVOLVENTE         1.6    -10.2517   -132.4002          0.   1.304E-11  -6.048E-13   110.57814

         267 GRUPO VII ENVOLVENTE          0.    -10.2517   -112.0989          0.  -1.304E-11   6.048E-13   -36.84964

         267 GRUPO VII ENVOLVENTE         0.4    -10.2517   -109.6474          0.  -1.304E-11   6.048E-13     7.49961

         267 GRUPO VII ENVOLVENTE         0.8    -10.2517   -107.1959          0.  -1.304E-11   6.048E-13    50.86827

         267 GRUPO VII ENVOLVENTE         1.2    -10.2517   -104.7445          0.  -1.304E-11   6.048E-13    93.25636

         267 GRUPO VII ENVOLVENTE         1.6    -10.2517    -102.293          0.  -1.304E-11   6.048E-13   134.66386

         267 GRUPO VII ENVOLVENTE          0.    -10.2517    -142.206          0.  -1.304E-11  -6.048E-13   -36.84964

         267 GRUPO VII ENVOLVENTE         0.4    -10.2517   -139.7545          0.  -1.304E-11  -6.048E-13     7.49961

         267 GRUPO VII ENVOLVENTE         0.8    -10.2517   -137.3031          0.  -1.304E-11  -6.048E-13    50.86827

         267 GRUPO VII ENVOLVENTE         1.2    -10.2517   -134.8516          0.  -1.304E-11  -6.048E-13    93.25636

         267 GRUPO VII ENVOLVENTE         1.6    -10.2517   -132.4002          0.  -1.304E-11  -6.048E-13   134.66386

         267 GRUPO VII ENVOLVENTE          0.    -10.2517   -112.0989          0.  -1.304E-11   6.048E-13   -109.1068

         267 GRUPO VII ENVOLVENTE         0.4    -10.2517   -109.6474          0.  -1.304E-11   6.048E-13   -52.71469

         267 GRUPO VII ENVOLVENTE         0.8    -10.2517   -107.1959          0.  -1.304E-11   6.048E-13     2.69684

         267 GRUPO VII ENVOLVENTE         1.2    -10.2517   -104.7445          0.  -1.304E-11   6.048E-13    57.12778

         267 GRUPO VII ENVOLVENTE         1.6    -10.2517    -102.293          0.  -1.304E-11   6.048E-13   110.57814

         267 GRUPO VII ENVOLVENTE          0.    -10.2517    -142.206          0.  -1.304E-11  -6.048E-13   -109.1068

         267 GRUPO VII ENVOLVENTE         0.4    -10.2517   -139.7545          0.  -1.304E-11  -6.048E-13   -52.71469

         267 GRUPO VII ENVOLVENTE         0.8    -10.2517   -137.3031          0.  -1.304E-11  -6.048E-13     2.69684

         267 GRUPO VII ENVOLVENTE         1.2    -10.2517   -134.8516          0.  -1.304E-11  -6.048E-13    57.12778

         267 GRUPO VII ENVOLVENTE         1.6    -10.2517   -132.4002          0.  -1.304E-11  -6.048E-13   110.57814

         267    GRUPO II          0.     -4.8626    -70.3007     -1.0614    -0.11247    -0.11076   -30.61549

         267    GRUPO II         0.4     -4.8626    -67.9045     -1.0614    -0.11247     0.31382    -2.97445

         267    GRUPO II         0.8     -4.8626    -65.5084     -1.0614    -0.11247      0.7384    23.70813

         267    GRUPO II         1.2     -4.8626    -63.1122     -1.0614    -0.11247     1.16298    49.43225

         267    GRUPO II         1.6     -4.8626    -60.7161     -1.0614    -0.11247     1.58756    74.19791

         267    GRUPO IV          0.    -10.4362   -128.8992     -2.3395     -0.2479    -0.24412   -74.05129

         267    GRUPO IV         0.4    -10.4362   -126.5952     -2.3395     -0.2479     0.69169   -22.95241

         267    GRUPO IV         0.8    -10.4362   -124.2912     -2.3395     -0.2479      1.6275    27.22487

         267    GRUPO IV         1.2    -10.4362   -121.9872     -2.3395     -0.2479     2.56331    76.48055

         267    GRUPO IV         1.6    -10.4362   -119.6832     -2.3395     -0.2479     3.49912   124.81463

         267    GRUPO IV          0.    -10.4362   -128.8992     -2.3395     -0.2479    -0.24412   -74.05129

         267    GRUPO IV         0.4    -10.4362   -126.5952     -2.3395     -0.2479     0.69169   -22.95241

         267    GRUPO IV         0.8    -10.4362   -124.2912     -2.3395     -0.2479      1.6275    27.22487

         267    GRUPO IV         1.2    -10.4362   -121.9872     -2.3395     -0.2479     2.56331    76.48055

         267    GRUPO IV         1.6    -10.4362   -119.6832     -2.3395     -0.2479     3.49912   124.81463

         267     GRUPO V          0.     -4.6756    -67.5968     -3.3602    -0.35604    -0.35062   -29.43798

         267     GRUPO V         0.4     -4.6756    -65.2928     -3.3602    -0.35604     0.99344    -2.86005

         267     GRUPO V         0.8     -4.6756    -62.9888     -3.3602    -0.35604      2.3375    22.79628

         267     GRUPO V         1.2     -4.6756    -60.6848     -3.3602    -0.35604     3.68156    47.53101

         267     GRUPO V         1.6     -4.6756    -58.3808     -3.3602    -0.35604     5.02563    71.34414

         267    GRUPO VI          0.     -9.3315   -125.4491     -6.1137    -0.64781    -0.63795   -65.77134

         267    GRUPO VI         0.4     -9.3315   -123.1451     -6.1137    -0.64781     1.80753    -16.0525

         267    GRUPO VI         0.8     -9.3315   -120.8411     -6.1137    -0.64781       4.253    32.74475

         267    GRUPO VI         1.2     -9.3315   -118.5371     -6.1137    -0.64781     6.69848     80.6204

         267    GRUPO VI         1.6     -9.3315   -116.2331     -6.1137    -0.64781     9.14395   127.57445

         268     GRUPO I          0.    -12.1035      0.8943          0.          0.          0.   144.73537

         268     GRUPO I       0.425    -12.1035      3.4402          0.          0.          0.    143.8143

         268     GRUPO I        0.85    -12.1035      5.9861          0.          0.          0.   141.81122

         268     GRUPO I       1.275    -12.1035       8.532          0.          0.          0.   138.72612

         268     GRUPO I         1.7    -12.1035     11.0779          0.          0.          0.   134.55901

         268     GRUPO I          0.    -12.1035      0.8943          0.          0.          0.   144.73537

         268     GRUPO I       0.425    -12.1035      3.4402          0.          0.          0.    143.8143

         268     GRUPO I        0.85    -12.1035      5.9861          0.          0.          0.   141.81122

         268     GRUPO I       1.275    -12.1035       8.532          0.          0.          0.   138.72612

         268     GRUPO I         1.7    -12.1035     11.0779          0.          0.          0.   134.55901

         268    SERVICIO          0.     -8.4789     -0.0556          0.          0.          0.   101.41587

         268    SERVICIO       0.425     -8.4789      2.0987          0.          0.          0.   100.98171

         268    SERVICIO        0.85     -8.4789      4.2529          0.          0.          0.    99.63201

         268    SERVICIO       1.275     -8.4789      6.4071          0.          0.          0.    97.36675

         268    SERVICIO         1.7     -8.4789      8.5614          0.          0.          0.    94.18594

         268    SERVICIO          0.     -8.4789     -0.0556          0.          0.          0.   101.41587

         268    SERVICIO       0.425     -8.4789      2.0987          0.          0.          0.   100.98171

         268    SERVICIO        0.85     -8.4789      4.2529          0.          0.          0.    99.63201

         268    SERVICIO       1.275     -8.4789      6.4071          0.          0.          0.    97.36675

         268    SERVICIO         1.7     -8.4789      8.5614          0.          0.          0.    94.18594

         268   GRUPO III          0.    -10.8538      3.8472      0.1429    -0.34821     4.91504   132.63008

         268   GRUPO III       0.425    -10.8538      6.3931      0.1429    -0.34821     4.85432   130.45401

         268   GRUPO III        0.85    -10.8538       8.939      0.1429    -0.34821      4.7936   127.19593

         268   GRUPO III       1.275    -10.8538      11.485      0.1429    -0.34821     4.73287   122.85584

         268   GRUPO III         1.7    -10.8538     14.0309      0.1429    -0.34821     4.67215   117.43372

         268 GRUPO VII SX+0.3SY          0.    -10.2517     14.9864          0.  -3.250E-12   1.501E-13   134.66386

         268 GRUPO VII SX+0.3SY       0.425    -10.2517      17.591          0.  -3.250E-12   1.501E-13   127.74116

         268 GRUPO VII SX+0.3SY        0.85    -10.2517     20.1957          0.  -3.250E-12   1.501E-13   119.71147

         268 GRUPO VII SX+0.3SY       1.275    -10.2517     22.8004          0.  -3.250E-12   1.501E-13    110.5748

         268 GRUPO VII SX+0.3SY         1.7    -10.2517     25.4051          0.  -3.250E-12   1.501E-13   100.33114

         268 GRUPO VII SX-0.3SY          0.    -10.2517     14.9864          0.   3.250E-12  -1.501E-13   134.66386

         268 GRUPO VII SX-0.3SY       0.425    -10.2517      17.591          0.   3.250E-12  -1.501E-13   127.74116

         268 GRUPO VII SX-0.3SY        0.85    -10.2517     20.1957          0.   3.250E-12  -1.501E-13   119.71147

         268 GRUPO VII SX-0.3SY       1.275    -10.2517     22.8004          0.   3.250E-12  -1.501E-13    110.5748

         268 GRUPO VII SX-0.3SY         1.7    -10.2517     25.4051          0.   3.250E-12  -1.501E-13   100.33114

         268 GRUPO VII -SX+0.3SY          0.    -10.2517    -15.1208          0.  -3.250E-12   1.501E-13   110.57814

         268 GRUPO VII -SX+0.3SY       0.425    -10.2517    -12.5161          0.  -3.250E-12   1.501E-13   116.45098

         268 GRUPO VII -SX+0.3SY        0.85    -10.2517     -9.9114          0.  -3.250E-12   1.501E-13   121.21683

         268 GRUPO VII -SX+0.3SY       1.275    -10.2517     -7.3068          0.  -3.250E-12   1.501E-13    124.8757

         268 GRUPO VII -SX+0.3SY         1.7    -10.2517     -4.7021          0.  -3.250E-12   1.501E-13   127.42758

         268 GRUPO VII -SX-0.3SY          0.    -10.2517    -15.1208          0.   3.250E-12  -1.501E-13   110.57814

         268 GRUPO VII -SX-0.3SY       0.425    -10.2517    -12.5161          0.   3.250E-12  -1.501E-13   116.45098

         268 GRUPO VII -SX-0.3SY        0.85    -10.2517     -9.9114          0.   3.250E-12  -1.501E-13   121.21683

         268 GRUPO VII -SX-0.3SY       1.275    -10.2517     -7.3068          0.   3.250E-12  -1.501E-13    124.8757

         268 GRUPO VII -SX-0.3SY         1.7    -10.2517     -4.7021          0.   3.250E-12  -1.501E-13   127.42758

         268 GRUPO VII SY+0.3SX          0.    -10.2517      3.6679          0.  -1.310E-11   6.048E-13   125.60908

         268 GRUPO VII SY+0.3SX       0.425    -10.2517      6.2726          0.  -1.310E-11   6.048E-13   123.49673

         268 GRUPO VII SY+0.3SX        0.85    -10.2517      8.8772          0.  -1.310E-11   6.048E-13    120.2774

         268 GRUPO VII SY+0.3SX       1.275    -10.2517     11.4819          0.  -1.310E-11   6.048E-13   115.95108

         268 GRUPO VII SY+0.3SX         1.7    -10.2517     14.0866          0.  -1.310E-11   6.048E-13   110.51777

         268 GRUPO VII SY-0.3SX          0.    -10.2517     -3.8023          0.  -1.310E-11   6.048E-13   119.63292

         268 GRUPO VII SY-0.3SX       0.425    -10.2517     -1.1976          0.  -1.310E-11   6.048E-13   120.69541

         268 GRUPO VII SY-0.3SX        0.85    -10.2517       1.407          0.  -1.310E-11   6.048E-13   120.65091

         268 GRUPO VII SY-0.3SX       1.275    -10.2517      4.0117          0.  -1.310E-11   6.048E-13   119.49942

         268 GRUPO VII SY-0.3SX         1.7    -10.2517      6.6164          0.  -1.310E-11   6.048E-13   117.24095

         268 GRUPO VII -SY+0.3SX          0.    -10.2517      3.6679          0.   1.310E-11  -6.048E-13   125.60908

         268 GRUPO VII -SY+0.3SX       0.425    -10.2517      6.2726          0.   1.310E-11  -6.048E-13   123.49673

         268 GRUPO VII -SY+0.3SX        0.85    -10.2517      8.8772          0.   1.310E-11  -6.048E-13    120.2774

         268 GRUPO VII -SY+0.3SX       1.275    -10.2517     11.4819          0.   1.310E-11  -6.048E-13   115.95108

         268 GRUPO VII -SY+0.3SX         1.7    -10.2517     14.0866          0.   1.310E-11  -6.048E-13   110.51777

         268 GRUPO VII -SY-0.3SX          0.    -10.2517     -3.8023          0.   1.310E-11  -6.048E-13   119.63292

         268 GRUPO VII -SY-0.3SX       0.425    -10.2517     -1.1976          0.   1.310E-11  -6.048E-13   120.69541

         268 GRUPO VII -SY-0.3SX        0.85    -10.2517       1.407          0.   1.310E-11  -6.048E-13   120.65091

         268 GRUPO VII -SY-0.3SX       1.275    -10.2517      4.0117          0.   1.310E-11  -6.048E-13   119.49942

         268 GRUPO VII -SY-0.3SX         1.7    -10.2517      6.6164          0.   1.310E-11  -6.048E-13   117.24095

         268 GRUPO VII ENVOLVENTE          0.    -10.2517     14.9864          0.   1.310E-11   6.048E-13   134.66386

         268 GRUPO VII ENVOLVENTE       0.425    -10.2517      17.591          0.   1.310E-11   6.048E-13   127.74116

         268 GRUPO VII ENVOLVENTE        0.85    -10.2517     20.1957          0.   1.310E-11   6.048E-13   121.21683

         268 GRUPO VII ENVOLVENTE       1.275    -10.2517     22.8004          0.   1.310E-11   6.048E-13    124.8757

         268 GRUPO VII ENVOLVENTE         1.7    -10.2517     25.4051          0.   1.310E-11   6.048E-13   127.42758

         268 GRUPO VII ENVOLVENTE          0.    -10.2517    -15.1208          0.   1.310E-11  -6.048E-13   134.66386

         268 GRUPO VII ENVOLVENTE       0.425    -10.2517    -12.5161          0.   1.310E-11  -6.048E-13   127.74116

         268 GRUPO VII ENVOLVENTE        0.85    -10.2517     -9.9114          0.   1.310E-11  -6.048E-13   121.21683

         268 GRUPO VII ENVOLVENTE       1.275    -10.2517     -7.3068          0.   1.310E-11  -6.048E-13    124.8757

         268 GRUPO VII ENVOLVENTE         1.7    -10.2517     -4.7021          0.   1.310E-11  -6.048E-13   127.42758

         268 GRUPO VII ENVOLVENTE          0.    -10.2517     14.9864          0.   1.310E-11   6.048E-13   110.57814

         268 GRUPO VII ENVOLVENTE       0.425    -10.2517      17.591          0.   1.310E-11   6.048E-13   116.45098

         268 GRUPO VII ENVOLVENTE        0.85    -10.2517     20.1957          0.   1.310E-11   6.048E-13   119.71147

         268 GRUPO VII ENVOLVENTE       1.275    -10.2517     22.8004          0.   1.310E-11   6.048E-13    110.5748

         268 GRUPO VII ENVOLVENTE         1.7    -10.2517     25.4051          0.   1.310E-11   6.048E-13   100.33114

         268 GRUPO VII ENVOLVENTE          0.    -10.2517    -15.1208          0.   1.310E-11  -6.048E-13   110.57814

         268 GRUPO VII ENVOLVENTE       0.425    -10.2517    -12.5161          0.   1.310E-11  -6.048E-13   116.45098

         268 GRUPO VII ENVOLVENTE        0.85    -10.2517     -9.9114          0.   1.310E-11  -6.048E-13   119.71147

         268 GRUPO VII ENVOLVENTE       1.275    -10.2517     -7.3068          0.   1.310E-11  -6.048E-13    110.5748

         268 GRUPO VII ENVOLVENTE         1.7    -10.2517     -4.7021          0.   1.310E-11  -6.048E-13   100.33114

         268 GRUPO VII ENVOLVENTE          0.    -10.2517     14.9864          0.  -1.310E-11   6.048E-13   134.66386

         268 GRUPO VII ENVOLVENTE       0.425    -10.2517      17.591          0.  -1.310E-11   6.048E-13   127.74116

         268 GRUPO VII ENVOLVENTE        0.85    -10.2517     20.1957          0.  -1.310E-11   6.048E-13   121.21683

         268 GRUPO VII ENVOLVENTE       1.275    -10.2517     22.8004          0.  -1.310E-11   6.048E-13    124.8757

         268 GRUPO VII ENVOLVENTE         1.7    -10.2517     25.4051          0.  -1.310E-11   6.048E-13   127.42758

         268 GRUPO VII ENVOLVENTE          0.    -10.2517    -15.1208          0.  -1.310E-11  -6.048E-13   134.66386

         268 GRUPO VII ENVOLVENTE       0.425    -10.2517    -12.5161          0.  -1.310E-11  -6.048E-13   127.74116

         268 GRUPO VII ENVOLVENTE        0.85    -10.2517     -9.9114          0.  -1.310E-11  -6.048E-13   121.21683

         268 GRUPO VII ENVOLVENTE       1.275    -10.2517     -7.3068          0.  -1.310E-11  -6.048E-13    124.8757

         268 GRUPO VII ENVOLVENTE         1.7    -10.2517     -4.7021          0.  -1.310E-11  -6.048E-13   127.42758

         268 GRUPO VII ENVOLVENTE          0.    -10.2517     14.9864          0.  -1.310E-11   6.048E-13   110.57814

         268 GRUPO VII ENVOLVENTE       0.425    -10.2517      17.591          0.  -1.310E-11   6.048E-13   116.45098

         268 GRUPO VII ENVOLVENTE        0.85    -10.2517     20.1957          0.  -1.310E-11   6.048E-13   119.71147

         268 GRUPO VII ENVOLVENTE       1.275    -10.2517     22.8004          0.  -1.310E-11   6.048E-13    110.5748

         268 GRUPO VII ENVOLVENTE         1.7    -10.2517     25.4051          0.  -1.310E-11   6.048E-13   100.33114

         268 GRUPO VII ENVOLVENTE          0.    -10.2517    -15.1208          0.  -1.310E-11  -6.048E-13   110.57814

         268 GRUPO VII ENVOLVENTE       0.425    -10.2517    -12.5161          0.  -1.310E-11  -6.048E-13   116.45098

         268 GRUPO VII ENVOLVENTE        0.85    -10.2517     -9.9114          0.  -1.310E-11  -6.048E-13   119.71147

         268 GRUPO VII ENVOLVENTE       1.275    -10.2517     -7.3068          0.  -1.310E-11  -6.048E-13    110.5748

         268 GRUPO VII ENVOLVENTE         1.7    -10.2517     -4.7021          0.  -1.310E-11  -6.048E-13   100.33114

         268    GRUPO II          0.     -5.8545      3.1438      0.0461    -0.11247     1.58756    74.19791

         268    GRUPO II       0.425     -5.8545      5.6898      0.0461    -0.11247     1.56795    72.32076

         268    GRUPO II        0.85     -5.8545      8.2357      0.0461    -0.11247     1.54833    69.36161

         268    GRUPO II       1.275     -5.8545     10.7816      0.0461    -0.11247     1.52872    65.32043

         268    GRUPO II         1.7     -5.8545     13.3275      0.0461    -0.11247     1.50911    60.19724

         268    GRUPO IV          0.    -10.4362       0.306      0.1017     -0.2479     3.49913   124.81463

         268    GRUPO IV       0.425    -10.4362       2.754      0.1017     -0.2479     3.45589   124.16436

         268    GRUPO IV        0.85    -10.4362       5.202      0.1017     -0.2479     3.41266   122.47369

         268    GRUPO IV       1.275    -10.4362        7.65      0.1017     -0.2479     3.36943   119.74262

         268    GRUPO IV         1.7    -10.4362      10.098      0.1017     -0.2479      3.3262   115.97115

         268    GRUPO IV          0.    -10.4362       0.306      0.1017     -0.2479     3.49913   124.81463

         268    GRUPO IV       0.425    -10.4362       2.754      0.1017     -0.2479     3.45589   124.16436

         268    GRUPO IV        0.85    -10.4362       5.202      0.1017     -0.2479     3.41266   122.47369

         268    GRUPO IV       1.275    -10.4362        7.65      0.1017     -0.2479     3.36943   119.74262

         268    GRUPO IV         1.7    -10.4362      10.098      0.1017     -0.2479      3.3262   115.97115

         268     GRUPO V          0.     -5.6294      3.0229      0.1461    -0.35604     5.02563    71.34414

         268     GRUPO V       0.425     -5.6294      5.4709      0.1461    -0.35604     4.96354     69.5392

         268     GRUPO V        0.85     -5.6294      7.9189      0.1461    -0.35604     4.90145    66.69385

         268     GRUPO V       1.275     -5.6294     10.3669      0.1461    -0.35604     4.83936    62.80811

         268     GRUPO V         1.7     -5.6294     12.8149      0.1461    -0.35604     4.77727    57.88196

         268    GRUPO VI          0.    -10.4363      3.7561      0.2658    -0.64781     9.14395   127.57445

         268    GRUPO VI       0.425    -10.4363      6.2041      0.2658    -0.64781     9.03098   125.45789

         268    GRUPO VI        0.85    -10.4363      8.6521      0.2658    -0.64781     8.91801   122.30093

         268    GRUPO VI       1.275    -10.4363     11.1001      0.2658    -0.64781     8.80504   118.10358

         268    GRUPO VI         1.7    -10.4363     13.5481      0.2658    -0.64781     8.69207   112.86582

         269     GRUPO I          0.    -12.1035     151.099          0.          0.          0.   134.55901

         269     GRUPO I         0.5    -12.1035    154.0942          0.          0.          0.    58.26072

         269     GRUPO I          1.    -12.1035    157.0894          0.          0.          0.   -19.53518

         269     GRUPO I         1.5    -12.1035    160.0846          0.          0.          0.   -98.82867

         269     GRUPO I          0.    -12.1035     151.099          0.          0.          0.   134.55901

         269     GRUPO I         0.5    -12.1035    154.0942          0.          0.          0.    58.26072

         269     GRUPO I          1.    -12.1035    157.0894          0.          0.          0.   -19.53518

         269     GRUPO I         1.5    -12.1035    160.0846          0.          0.          0.   -98.82867

         269    SERVICIO          0.     -8.4789    105.5594          0.          0.          0.    94.18594

         269    SERVICIO         0.5     -8.4789    108.0938          0.          0.          0.    40.77265

         269    SERVICIO          1.     -8.4789    110.6282          0.          0.          0.   -13.90784

         269    SERVICIO         1.5     -8.4789    113.1626          0.          0.          0.   -69.85553

         269    SERVICIO          0.     -8.4789    105.5594          0.          0.          0.    94.18594

         269    SERVICIO         0.5     -8.4789    108.0938          0.          0.          0.    40.77265

         269    SERVICIO          1.     -8.4789    110.6282          0.          0.          0.   -13.90784

         269    SERVICIO         1.5     -8.4789    113.1626          0.          0.          0.   -69.85553

         269   GRUPO III          0.    -11.9914    138.8197       3.572    -0.34821     4.67215   117.43372

         269   GRUPO III         0.5    -11.9914    141.8149       3.572    -0.34821     2.88616    47.27508

         269   GRUPO III          1.    -11.9914    144.8101       3.572    -0.34821     1.10017   -24.38117

         269   GRUPO III         1.5    -11.9914    147.8053       3.572    -0.34821    -0.68582   -97.53501

         269 GRUPO VII SX+0.3SY          0.    -10.2517    142.6845   2.251E-13  -3.255E-12   2.251E-13   100.33114

         269 GRUPO VII SX+0.3SY         0.5    -10.2517    145.7488   2.251E-13  -3.255E-12   1.125E-13    28.22283

         269 GRUPO VII SX+0.3SY          1.    -10.2517    148.8131   2.251E-13  -3.255E-12          0.   -45.41764

         269 GRUPO VII SX+0.3SY         1.5    -10.2517    151.8774   2.251E-13  -3.255E-12  -1.125E-13  -120.59027

         269 GRUPO VII SX-0.3SY          0.    -10.2517    142.6845  -2.251E-13   3.255E-12  -2.251E-13   100.33114

         269 GRUPO VII SX-0.3SY         0.5    -10.2517    145.7488  -2.251E-13   3.255E-12  -1.125E-13    28.22283

         269 GRUPO VII SX-0.3SY          1.    -10.2517    148.8131  -2.251E-13   3.255E-12          0.   -45.41764

         269 GRUPO VII SX-0.3SY         1.5    -10.2517    151.8774  -2.251E-13   3.255E-12   1.125E-13  -120.59027

         269 GRUPO VII -SX+0.3SY          0.    -10.2517    112.5773   2.251E-13  -3.255E-12   2.251E-13   127.42758

         269 GRUPO VII -SX+0.3SY         0.5    -10.2517    115.6416   2.251E-13  -3.255E-12   1.125E-13    70.37284

         269 GRUPO VII -SX+0.3SY          1.    -10.2517     118.706   2.251E-13  -3.255E-12          0.    11.78594

         269 GRUPO VII -SX+0.3SY         1.5    -10.2517    121.7703   2.251E-13  -3.255E-12  -1.125E-13   -48.33311

         269 GRUPO VII -SX-0.3SY          0.    -10.2517    112.5773  -2.251E-13   3.255E-12  -2.251E-13   127.42758

         269 GRUPO VII -SX-0.3SY         0.5    -10.2517    115.6416  -2.251E-13   3.255E-12  -1.125E-13    70.37284

         269 GRUPO VII -SX-0.3SY          1.    -10.2517     118.706  -2.251E-13   3.255E-12          0.    11.78594

         269 GRUPO VII -SX-0.3SY         1.5    -10.2517    121.7703  -2.251E-13   3.255E-12   1.125E-13   -48.33311

         269 GRUPO VII SY+0.3SX          0.    -10.2517     131.366   9.072E-13  -1.312E-11   9.072E-13   110.51777

         269 GRUPO VII SY+0.3SX         0.5    -10.2517    134.4303   9.072E-13  -1.312E-11   4.536E-13     44.0687

         269 GRUPO VII SY+0.3SX          1.    -10.2517    137.4946   9.072E-13  -1.312E-11          0.   -23.91253

         269 GRUPO VII SY+0.3SX         1.5    -10.2517    140.5589   9.072E-13  -1.312E-11  -4.536E-13   -93.42592

         269 GRUPO VII SY-0.3SX          0.    -10.2517    123.8958   9.072E-13  -1.312E-11   9.072E-13   117.24095

         269 GRUPO VII SY-0.3SX         0.5    -10.2517    126.9601   9.072E-13  -1.312E-11   4.536E-13    54.52697

         269 GRUPO VII SY-0.3SX          1.    -10.2517    130.0244   9.072E-13  -1.312E-11          0.    -9.71916

         269 GRUPO VII SY-0.3SX         1.5    -10.2517    133.0887   9.072E-13  -1.312E-11  -4.536E-13   -75.49746

         269 GRUPO VII -SY+0.3SX          0.    -10.2517     131.366  -9.072E-13   1.312E-11  -9.072E-13   110.51777

         269 GRUPO VII -SY+0.3SX         0.5    -10.2517    134.4303  -9.072E-13   1.312E-11  -4.536E-13     44.0687

         269 GRUPO VII -SY+0.3SX          1.    -10.2517    137.4946  -9.072E-13   1.312E-11          0.   -23.91253

         269 GRUPO VII -SY+0.3SX         1.5    -10.2517    140.5589  -9.072E-13   1.312E-11   4.536E-13   -93.42592

         269 GRUPO VII -SY-0.3SX          0.    -10.2517    123.8958  -9.072E-13   1.312E-11  -9.072E-13   117.24095

         269 GRUPO VII -SY-0.3SX         0.5    -10.2517    126.9601  -9.072E-13   1.312E-11  -4.536E-13    54.52697

         269 GRUPO VII -SY-0.3SX          1.    -10.2517    130.0244  -9.072E-13   1.312E-11          0.    -9.71916

         269 GRUPO VII -SY-0.3SX         1.5    -10.2517    133.0887  -9.072E-13   1.312E-11   4.536E-13   -75.49746

         269 GRUPO VII ENVOLVENTE          0.    -10.2517    142.6845   9.072E-13   1.312E-11   9.072E-13   127.42758

         269 GRUPO VII ENVOLVENTE         0.5    -10.2517    145.7488   9.072E-13   1.312E-11   4.536E-13    70.37284

         269 GRUPO VII ENVOLVENTE          1.    -10.2517    148.8131   9.072E-13   1.312E-11          0.    11.78594

         269 GRUPO VII ENVOLVENTE         1.5    -10.2517    151.8774   9.072E-13   1.312E-11   4.536E-13   -48.33311

         269 GRUPO VII ENVOLVENTE          0.    -10.2517    112.5773   9.072E-13   1.312E-11  -9.072E-13   127.42758

         269 GRUPO VII ENVOLVENTE         0.5    -10.2517    115.6416   9.072E-13   1.312E-11  -4.536E-13    70.37284

         269 GRUPO VII ENVOLVENTE          1.    -10.2517     118.706   9.072E-13   1.312E-11          0.    11.78594

         269 GRUPO VII ENVOLVENTE         1.5    -10.2517    121.7703   9.072E-13   1.312E-11  -4.536E-13   -48.33311

         269 GRUPO VII ENVOLVENTE          0.    -10.2517    142.6845  -9.072E-13   1.312E-11   9.072E-13   100.33114

         269 GRUPO VII ENVOLVENTE         0.5    -10.2517    145.7488  -9.072E-13   1.312E-11   4.536E-13    28.22283

         269 GRUPO VII ENVOLVENTE          1.    -10.2517    148.8131  -9.072E-13   1.312E-11          0.   -45.41764

         269 GRUPO VII ENVOLVENTE         1.5    -10.2517    151.8774  -9.072E-13   1.312E-11   4.536E-13  -120.59027

         269 GRUPO VII ENVOLVENTE          0.    -10.2517    112.5773  -9.072E-13   1.312E-11  -9.072E-13   100.33114

         269 GRUPO VII ENVOLVENTE         0.5    -10.2517    115.6416  -9.072E-13   1.312E-11  -4.536E-13    28.22283

         269 GRUPO VII ENVOLVENTE          1.    -10.2517     118.706  -9.072E-13   1.312E-11          0.   -45.41764

         269 GRUPO VII ENVOLVENTE         1.5    -10.2517    121.7703  -9.072E-13   1.312E-11  -4.536E-13  -120.59027

         269 GRUPO VII ENVOLVENTE          0.    -10.2517    142.6845   9.072E-13  -1.312E-11   9.072E-13   127.42758

         269 GRUPO VII ENVOLVENTE         0.5    -10.2517    145.7488   9.072E-13  -1.312E-11   4.536E-13    70.37284

         269 GRUPO VII ENVOLVENTE          1.    -10.2517    148.8131   9.072E-13  -1.312E-11          0.    11.78594

         269 GRUPO VII ENVOLVENTE         1.5    -10.2517    151.8774   9.072E-13  -1.312E-11   4.536E-13   -48.33311

         269 GRUPO VII ENVOLVENTE          0.    -10.2517    112.5773   9.072E-13  -1.312E-11  -9.072E-13   127.42758

         269 GRUPO VII ENVOLVENTE         0.5    -10.2517    115.6416   9.072E-13  -1.312E-11  -4.536E-13    70.37284

         269 GRUPO VII ENVOLVENTE          1.    -10.2517     118.706   9.072E-13  -1.312E-11          0.    11.78594

         269 GRUPO VII ENVOLVENTE         1.5    -10.2517    121.7703   9.072E-13  -1.312E-11  -4.536E-13   -48.33311

         269 GRUPO VII ENVOLVENTE          0.    -10.2517    142.6845  -9.072E-13  -1.312E-11   9.072E-13   100.33114

         269 GRUPO VII ENVOLVENTE         0.5    -10.2517    145.7488  -9.072E-13  -1.312E-11   4.536E-13    28.22283

         269 GRUPO VII ENVOLVENTE          1.    -10.2517    148.8131  -9.072E-13  -1.312E-11          0.   -45.41764

         269 GRUPO VII ENVOLVENTE         1.5    -10.2517    151.8774  -9.072E-13  -1.312E-11   4.536E-13  -120.59027

         269 GRUPO VII ENVOLVENTE          0.    -10.2517    112.5773  -9.072E-13  -1.312E-11  -9.072E-13   100.33114

         269 GRUPO VII ENVOLVENTE         0.5    -10.2517    115.6416  -9.072E-13  -1.312E-11  -4.536E-13    28.22283

         269 GRUPO VII ENVOLVENTE          1.    -10.2517     118.706  -9.072E-13  -1.312E-11          0.   -45.41764

         269 GRUPO VII ENVOLVENTE         1.5    -10.2517    121.7703  -9.072E-13  -1.312E-11  -4.536E-13  -120.59027

         269    GRUPO II          0.     -6.8464     77.1874      1.1538    -0.11247     1.50911    60.19724

         269    GRUPO II         0.5     -6.8464     80.1826      1.1538    -0.11247     0.93223    20.85473

         269    GRUPO II          1.     -6.8464     83.1778      1.1538    -0.11247     0.35536   -19.98538

         269    GRUPO II         1.5     -6.8464      86.173      1.1538    -0.11247    -0.22152   -62.32309

         269    GRUPO IV          0.    -10.4362    130.0873       2.543     -0.2479      3.3262   115.97115

         269    GRUPO IV         0.5    -10.4362    132.9673       2.543     -0.2479     2.05472     50.2075

         269    GRUPO IV          1.    -10.4362    135.8473       2.543     -0.2479     0.78323   -16.99615

         269    GRUPO IV         1.5    -10.4362    138.7273       2.543     -0.2479    -0.48825    -85.6398

         269    GRUPO IV          0.    -10.4362    130.0873       2.543     -0.2479      3.3262   115.97115

         269    GRUPO IV         0.5    -10.4362    132.9673       2.543     -0.2479     2.05472     50.2075

         269    GRUPO IV          1.    -10.4362    135.8473       2.543     -0.2479     0.78323   -16.99615

         269    GRUPO IV         1.5    -10.4362    138.7273       2.543     -0.2479    -0.48825    -85.6398

         269     GRUPO V          0.     -6.5831     74.2187      3.6523    -0.35604     4.77727    57.88196

         269     GRUPO V         0.5     -6.5831     77.0987      3.6523    -0.35604     2.95109    20.05262

         269     GRUPO V          1.     -6.5831     79.9787      3.6523    -0.35604     1.12492   -19.21671

         269     GRUPO V         1.5     -6.5831     82.8587      3.6523    -0.35604    -0.70125   -59.92605

         269    GRUPO VI          0.    -11.5412    133.5374      6.6453    -0.64781     8.69207   112.86582

         269    GRUPO VI         0.5    -11.5412    136.4174      6.6453    -0.64781     5.36941    45.37713

         269    GRUPO VI          1.    -11.5412    139.2974      6.6453    -0.64781     2.04676   -23.55156

         269    GRUPO VI         1.5    -11.5412    142.1774      6.6453    -0.64781     -1.2759   -93.92025

         270     GRUPO I          0.          0.   2.217E-13          0.          0.          0.   1.108E-13

         270     GRUPO I        0.49          0.      2.9353          0.          0.          0.    -0.71915

         270     GRUPO I        0.98          0.      5.8706          0.          0.          0.    -2.87659

         270     GRUPO I          0.          0.   2.217E-13          0.          0.          0.   1.108E-13

         270     GRUPO I        0.49          0.      2.9353          0.          0.          0.    -0.71915

         270     GRUPO I        0.98          0.      5.8706          0.          0.          0.    -2.87659

         270    SERVICIO          0.          0.   1.251E-13          0.          0.          0.   6.253E-14

         270    SERVICIO        0.49          0.      2.4837          0.          0.          0.    -0.60851

         270    SERVICIO        0.98          0.      4.9674          0.          0.          0.    -2.43404

         270    SERVICIO          0.          0.   1.251E-13          0.          0.          0.   6.253E-14

         270    SERVICIO        0.49          0.      2.4837          0.          0.          0.    -0.60851

         270    SERVICIO        0.98          0.      4.9674          0.          0.          0.    -2.43404

         270   GRUPO III          0.          0.   1.833E-13  -1.059E-13          0.  -1.375E-13   8.768E-14

         270   GRUPO III        0.49          0.      2.9353  -1.059E-13          0.  -8.561E-14    -0.71915

         270   GRUPO III        0.98          0.      5.8706  -1.059E-13          0.  -3.374E-14    -2.87659

         270 GRUPO VII SX+0.3SY          0.          0.   1.890E-13  -1.501E-13          0.          0.   6.615E-14

         270 GRUPO VII SX+0.3SY        0.49          0.       3.003  -1.501E-13          0.   7.353E-14    -0.73574

         270 GRUPO VII SX+0.3SY        0.98          0.      6.0061  -1.501E-13          0.   1.471E-13    -2.94297

         270 GRUPO VII SX-0.3SY          0.          0.   1.890E-13   1.501E-13          0.          0.   6.615E-14

         270 GRUPO VII SX-0.3SY        0.49          0.       3.003   1.501E-13          0.  -7.353E-14    -0.73574

         270 GRUPO VII SX-0.3SY        0.98          0.      6.0061   1.501E-13          0.  -1.471E-13    -2.94297

         270 GRUPO VII -SX+0.3SY          0.          0.   1.134E-13  -1.501E-13          0.          0.   8.505E-14

         270 GRUPO VII -SX+0.3SY        0.49          0.       3.003  -1.501E-13          0.   7.353E-14    -0.73574

         270 GRUPO VII -SX+0.3SY        0.98          0.      6.0061  -1.501E-13          0.   1.471E-13    -2.94297

         270 GRUPO VII -SX-0.3SY          0.          0.   1.134E-13   1.501E-13          0.          0.   8.505E-14

         270 GRUPO VII -SX-0.3SY        0.49          0.       3.003   1.501E-13          0.  -7.353E-14    -0.73574

         270 GRUPO VII -SX-0.3SY        0.98          0.      6.0061   1.501E-13          0.  -1.471E-13    -2.94297

         270 GRUPO VII SY+0.3SX          0.          0.   1.606E-13  -6.048E-13          0.          0.   7.326E-14

         270 GRUPO VII SY+0.3SX        0.49          0.       3.003  -6.048E-13          0.   2.964E-13    -0.73574

         270 GRUPO VII SY+0.3SX        0.98          0.      6.0061  -6.048E-13          0.   5.927E-13    -2.94297

         270 GRUPO VII SY-0.3SX          0.          0.   1.418E-13  -6.048E-13          0.          0.   7.795E-14

         270 GRUPO VII SY-0.3SX        0.49          0.       3.003  -6.048E-13          0.   2.964E-13    -0.73574

         270 GRUPO VII SY-0.3SX        0.98          0.      6.0061  -6.048E-13          0.   5.927E-13    -2.94297

         270 GRUPO VII -SY+0.3SX          0.          0.   1.606E-13   6.048E-13          0.          0.   7.326E-14

         270 GRUPO VII -SY+0.3SX        0.49          0.       3.003   6.048E-13          0.  -2.964E-13    -0.73574

         270 GRUPO VII -SY+0.3SX        0.98          0.      6.0061   6.048E-13          0.  -5.927E-13    -2.94297

         270 GRUPO VII -SY-0.3SX          0.          0.   1.418E-13   6.048E-13          0.          0.   7.795E-14

         270 GRUPO VII -SY-0.3SX        0.49          0.       3.003   6.048E-13          0.  -2.964E-13    -0.73574

         270 GRUPO VII -SY-0.3SX        0.98          0.      6.0061   6.048E-13          0.  -5.927E-13    -2.94297

         270 GRUPO VII ENVOLVENTE          0.          0.   1.890E-13   6.048E-13          0.          0.   8.505E-14

         270 GRUPO VII ENVOLVENTE        0.49          0.       3.003   6.048E-13          0.   2.964E-13    -0.73574

         270 GRUPO VII ENVOLVENTE        0.98          0.      6.0061   6.048E-13          0.   5.927E-13    -2.94297

         270 GRUPO VII ENVOLVENTE          0.          0.   1.134E-13   6.048E-13          0.          0.   8.505E-14

         270 GRUPO VII ENVOLVENTE        0.49          0.       3.003   6.048E-13          0.  -2.964E-13    -0.73574

         270 GRUPO VII ENVOLVENTE        0.98          0.      6.0061   6.048E-13          0.  -5.927E-13    -2.94297

         270 GRUPO VII ENVOLVENTE          0.          0.   1.890E-13  -6.048E-13          0.          0.   6.615E-14

         270 GRUPO VII ENVOLVENTE        0.49          0.       3.003  -6.048E-13          0.   2.964E-13    -0.73574

         270 GRUPO VII ENVOLVENTE        0.98          0.      6.0061  -6.048E-13          0.   5.927E-13    -2.94297

         270 GRUPO VII ENVOLVENTE          0.          0.   1.134E-13  -6.048E-13          0.          0.   6.615E-14

         270 GRUPO VII ENVOLVENTE        0.49          0.       3.003  -6.048E-13          0.  -2.964E-13    -0.73574

         270 GRUPO VII ENVOLVENTE        0.98          0.      6.0061  -6.048E-13          0.  -5.927E-13    -2.94297

         270 GRUPO VII ENVOLVENTE          0.          0.   1.890E-13   6.048E-13          0.          0.   8.505E-14

         270 GRUPO VII ENVOLVENTE        0.49          0.       3.003   6.048E-13          0.   2.964E-13    -0.73574

         270 GRUPO VII ENVOLVENTE        0.98          0.      6.0061   6.048E-13          0.   5.927E-13    -2.94297

         270 GRUPO VII ENVOLVENTE          0.          0.   1.134E-13   6.048E-13          0.          0.   8.505E-14

         270 GRUPO VII ENVOLVENTE        0.49          0.       3.003   6.048E-13          0.  -2.964E-13    -0.73574

         270 GRUPO VII ENVOLVENTE        0.98          0.      6.0061   6.048E-13          0.  -5.927E-13    -2.94297

         270 GRUPO VII ENVOLVENTE          0.          0.   1.890E-13  -6.048E-13          0.          0.   6.615E-14

         270 GRUPO VII ENVOLVENTE        0.49          0.       3.003  -6.048E-13          0.   2.964E-13    -0.73574

         270 GRUPO VII ENVOLVENTE        0.98          0.      6.0061  -6.048E-13          0.   5.927E-13    -2.94297

         270 GRUPO VII ENVOLVENTE          0.          0.   1.134E-13  -6.048E-13          0.          0.   6.615E-14

         270 GRUPO VII ENVOLVENTE        0.49          0.       3.003  -6.048E-13          0.  -2.964E-13    -0.73574

         270 GRUPO VII ENVOLVENTE        0.98          0.      6.0061  -6.048E-13          0.  -5.927E-13    -2.94297

         270    GRUPO II          0.          0.   4.619E-15  -1.108E-13          0.  -9.237E-14  -3.464E-15

         270    GRUPO II        0.49          0.      2.9353  -1.108E-13          0.  -3.806E-14    -0.71915

         270    GRUPO II        0.98          0.      5.8706  -1.108E-13          0.   1.626E-14    -2.87659

         270    GRUPO IV          0.          0.   1.705E-13          0.          0.  -1.421E-13   8.527E-14

         270    GRUPO IV        0.49          0.      2.8224          0.          0.  -1.421E-13    -0.69149

         270    GRUPO IV        0.98          0.      5.6448          0.          0.  -1.421E-13    -2.76595

         270    GRUPO IV          0.          0.   1.705E-13          0.          0.  -1.421E-13   8.527E-14

         270    GRUPO IV        0.49          0.      2.8224          0.          0.  -1.421E-13    -0.69149

         270    GRUPO IV        0.98          0.      5.6448          0.          0.  -1.421E-13    -2.76595

         270     GRUPO V          0.          0.   4.441E-15  -1.066E-13          0.  -2.309E-13  -3.331E-15

         270     GRUPO V        0.49          0.      2.8224  -1.066E-13          0.  -1.787E-13    -0.69149

         270     GRUPO V        0.98          0.      5.6448  -1.066E-13          0.  -1.265E-13    -2.76595

         270    GRUPO VI          0.          0.   1.763E-13  -1.030E-13          0.   8.882E-15   8.427E-14

         270    GRUPO VI        0.49          0.      2.8224  -1.030E-13          0.   5.937E-14    -0.69149

         270    GRUPO VI        0.98          0.      5.6448  -1.030E-13          0.   1.098E-13    -2.76595

         271     GRUPO I          0.          0.    145.8916          0.          0.          0.    -2.87659

         271     GRUPO I         0.1          0.    146.4907          0.          0.          0.   -17.49571

         271     GRUPO I          0.          0.    145.8916          0.          0.          0.    -2.87659

         271     GRUPO I         0.1          0.    146.4907          0.          0.          0.    -9.87959

         271    SERVICIO          0.          0.    101.9654          0.          0.          0.    -2.43404

         271    SERVICIO         0.1          0.    102.4723          0.          0.          0.   -12.65592

         271    SERVICIO          0.          0.    101.9654          0.          0.          0.    -2.43404

         271    SERVICIO         0.1          0.    102.4723          0.          0.          0.    -8.35965

         271   GRUPO III          0.     -1.1376    130.6594      3.4291          0.  -3.752E-13    -2.87659

         271   GRUPO III         0.1     -1.1376    131.2585      3.4291          0.    -0.34291   -15.97248

         271 GRUPO VII SX+0.3SY          0.          0.    123.2855  -3.602E-12          0.  -1.501E-13    -2.94297

         271 GRUPO VII SX+0.3SY         0.1          0.    123.8983  -3.602E-12          0.   2.101E-13   -15.30216

         271 GRUPO VII SX-0.3SY          0.          0.    123.2855   3.602E-12          0.   1.501E-13    -2.94297

         271 GRUPO VII SX-0.3SY         0.1          0.    123.8983   3.602E-12          0.  -2.101E-13   -15.30216

         271 GRUPO VII -SX+0.3SY          0.          0.    123.2855  -3.602E-12          0.  -1.501E-13    -2.94297

         271 GRUPO VII -SX+0.3SY         0.1          0.    123.8983  -3.602E-12          0.   2.101E-13   -15.30216

         271 GRUPO VII -SX-0.3SY          0.          0.    123.2855   3.602E-12          0.   1.501E-13    -2.94297

         271 GRUPO VII -SX-0.3SY         0.1          0.    123.8983   3.602E-12          0.  -2.101E-13   -15.30216

         271 GRUPO VII SY+0.3SX          0.          0.    123.2855  -1.452E-11          0.  -6.048E-13    -2.94297

         271 GRUPO VII SY+0.3SX         0.1          0.    123.8983  -1.452E-11          0.   8.467E-13   -15.30216

         271 GRUPO VII SY-0.3SX          0.          0.    123.2855  -1.452E-11          0.  -6.048E-13    -2.94297

         271 GRUPO VII SY-0.3SX         0.1          0.    123.8983  -1.452E-11          0.   8.467E-13   -15.30216

         271 GRUPO VII -SY+0.3SX          0.          0.    123.2855   1.452E-11          0.   6.048E-13    -2.94297

         271 GRUPO VII -SY+0.3SX         0.1          0.    123.8983   1.452E-11          0.  -8.467E-13   -15.30216

         271 GRUPO VII -SY-0.3SX          0.          0.    123.2855   1.452E-11          0.   6.048E-13    -2.94297

         271 GRUPO VII -SY-0.3SX         0.1          0.    123.8983   1.452E-11          0.  -8.467E-13   -15.30216

         271 GRUPO VII ENVOLVENTE          0.          0.    123.2855   1.452E-11          0.   6.048E-13    -2.94297

         271 GRUPO VII ENVOLVENTE         0.1          0.    123.8983   1.452E-11          0.   8.467E-13   -15.30216

         271 GRUPO VII ENVOLVENTE          0.          0.    123.2855   1.452E-11          0.  -6.048E-13    -2.94297

         271 GRUPO VII ENVOLVENTE         0.1          0.    123.8983   1.452E-11          0.  -8.467E-13   -15.30216

         271 GRUPO VII ENVOLVENTE          0.          0.    123.2855  -1.452E-11          0.   6.048E-13    -2.94297

         271 GRUPO VII ENVOLVENTE         0.1          0.    123.8983  -1.452E-11          0.   8.467E-13   -15.30216

         271 GRUPO VII ENVOLVENTE          0.          0.    123.2855  -1.452E-11          0.  -6.048E-13    -2.94297

         271 GRUPO VII ENVOLVENTE         0.1          0.    123.8983  -1.452E-11          0.  -8.467E-13   -15.30216

         271 GRUPO VII ENVOLVENTE          0.          0.    123.2855   1.452E-11          0.   6.048E-13    -2.94297

         271 GRUPO VII ENVOLVENTE         0.1          0.    123.8983   1.452E-11          0.   8.467E-13   -15.30216

         271 GRUPO VII ENVOLVENTE          0.          0.    123.2855   1.452E-11          0.  -6.048E-13    -2.94297

         271 GRUPO VII ENVOLVENTE         0.1          0.    123.8983   1.452E-11          0.  -8.467E-13   -15.30216

         271 GRUPO VII ENVOLVENTE          0.          0.    123.2855  -1.452E-11          0.   6.048E-13    -2.94297

         271 GRUPO VII ENVOLVENTE         0.1          0.    123.8983  -1.452E-11          0.   8.467E-13   -15.30216

         271 GRUPO VII ENVOLVENTE          0.          0.    123.2855  -1.452E-11          0.  -6.048E-13    -2.94297

         271 GRUPO VII ENVOLVENTE         0.1          0.    123.8983  -1.452E-11          0.  -8.467E-13   -15.30216

         271    GRUPO II          0.     -0.9919     69.7305      1.1076          0.  -1.478E-13    -2.87659

         271    GRUPO II         0.1     -0.9919     70.3295      1.1076          0.    -0.11076    -9.87959

         271    GRUPO IV          0.          0.     125.634      2.4412          0.  -2.842E-13    -2.76595

         271    GRUPO IV         0.1          0.      126.21      2.4412          0.    -0.24412   -15.35816

         271    GRUPO IV          0.          0.     125.634      2.4412          0.  -2.842E-13    -2.76595

         271    GRUPO IV         0.1          0.      126.21      2.4412          0.    -0.24412    -9.49961

         271     GRUPO V          0.     -0.9538     67.0485      3.5062          0.  -4.263E-13    -2.76595

         271     GRUPO V         0.1     -0.9538     67.6245      3.5062          0.    -0.35063    -9.49961

         271    GRUPO VI          0.     -1.1049     125.634      6.3795          0.  -9.308E-13    -2.76595

         271    GRUPO VI         0.1     -1.1049      126.21      6.3795          0.    -0.63795   -15.35816

         272     GRUPO I          0.          0.   -148.5274          0.          0.          0.   -34.04373

         272     GRUPO I         0.2          0.   -147.3293          0.          0.          0.    -4.45806

         272     GRUPO I          0.          0.   -148.5274          0.          0.          0.    -18.8115

         272     GRUPO I         0.2          0.   -147.3293          0.          0.          0.    -4.45806

         272    SERVICIO          0.          0.   -104.1957          0.          0.          0.   -24.50996

         272    SERVICIO         0.2          0.   -103.1819          0.          0.          0.     -3.7722

         272    SERVICIO          0.          0.   -104.1957          0.          0.          0.   -15.91742

         272    SERVICIO         0.2          0.   -103.1819          0.          0.          0.     -3.7722

         272   GRUPO III          0.      1.1376   -133.2952     -3.4291          0.    -0.68582   -30.99729

         272   GRUPO III         0.2      1.1376   -132.0971     -3.4291          0.   4.282E-14    -4.45806

         272 GRUPO VII SX+0.3SY          0.          0.   -125.9821   1.801E-12          0.   3.001E-13   -29.63477

         272 GRUPO VII SX+0.3SY         0.2          0.   -124.7563   1.801E-12          0.  -6.003E-14    -4.56093

         272 GRUPO VII SX-0.3SY          0.          0.   -125.9821  -1.801E-12          0.  -3.001E-13   -29.63477

         272 GRUPO VII SX-0.3SY         0.2          0.   -124.7563  -1.801E-12          0.   6.003E-14    -4.56093

         272 GRUPO VII -SX+0.3SY          0.          0.   -125.9821   1.801E-12          0.   3.001E-13   -29.63477

         272 GRUPO VII -SX+0.3SY         0.2          0.   -124.7563   1.801E-12          0.  -6.003E-14    -4.56093

         272 GRUPO VII -SX-0.3SY          0.          0.   -125.9821  -1.801E-12          0.  -3.001E-13   -29.63477

         272 GRUPO VII -SX-0.3SY         0.2          0.   -124.7563  -1.801E-12          0.   6.003E-14    -4.56093

         272 GRUPO VII SY+0.3SX          0.          0.   -125.9821   7.258E-12          0.   1.210E-12   -29.63477

         272 GRUPO VII SY+0.3SX         0.2          0.   -124.7563   7.258E-12          0.  -2.419E-13    -4.56093

         272 GRUPO VII SY-0.3SX          0.          0.   -125.9821   7.258E-12          0.   1.210E-12   -29.63477

         272 GRUPO VII SY-0.3SX         0.2          0.   -124.7563   7.258E-12          0.  -2.419E-13    -4.56093

         272 GRUPO VII -SY+0.3SX          0.          0.   -125.9821  -7.258E-12          0.  -1.210E-12   -29.63477

         272 GRUPO VII -SY+0.3SX         0.2          0.   -124.7563  -7.258E-12          0.   2.419E-13    -4.56093

         272 GRUPO VII -SY-0.3SX          0.          0.   -125.9821  -7.258E-12          0.  -1.210E-12   -29.63477

         272 GRUPO VII -SY-0.3SX         0.2          0.   -124.7563  -7.258E-12          0.   2.419E-13    -4.56093

         272 GRUPO VII ENVOLVENTE          0.          0.   -125.9821   7.258E-12          0.   1.210E-12   -29.63477

         272 GRUPO VII ENVOLVENTE         0.2          0.   -124.7563   7.258E-12          0.   2.419E-13    -4.56093

         272 GRUPO VII ENVOLVENTE          0.          0.   -125.9821   7.258E-12          0.  -1.210E-12   -29.63477

         272 GRUPO VII ENVOLVENTE         0.2          0.   -124.7563   7.258E-12          0.  -2.419E-13    -4.56093

         272 GRUPO VII ENVOLVENTE          0.          0.   -125.9821  -7.258E-12          0.   1.210E-12   -29.63477

         272 GRUPO VII ENVOLVENTE         0.2          0.   -124.7563  -7.258E-12          0.   2.419E-13    -4.56093

         272 GRUPO VII ENVOLVENTE          0.          0.   -125.9821  -7.258E-12          0.  -1.210E-12   -29.63477

         272 GRUPO VII ENVOLVENTE         0.2          0.   -124.7563  -7.258E-12          0.  -2.419E-13    -4.56093

         272 GRUPO VII ENVOLVENTE          0.          0.   -125.9821   7.258E-12          0.   1.210E-12   -29.63477

         272 GRUPO VII ENVOLVENTE         0.2          0.   -124.7563   7.258E-12          0.   2.419E-13    -4.56093

         272 GRUPO VII ENVOLVENTE          0.          0.   -125.9821   7.258E-12          0.  -1.210E-12   -29.63477

         272 GRUPO VII ENVOLVENTE         0.2          0.   -124.7563   7.258E-12          0.  -2.419E-13    -4.56093

         272 GRUPO VII ENVOLVENTE          0.          0.   -125.9821  -7.258E-12          0.   1.210E-12   -29.63477

         272 GRUPO VII ENVOLVENTE         0.2          0.   -124.7563  -7.258E-12          0.   2.419E-13    -4.56093

         272 GRUPO VII ENVOLVENTE          0.          0.   -125.9821  -7.258E-12          0.  -1.210E-12   -29.63477

         272 GRUPO VII ENVOLVENTE         0.2          0.   -124.7563  -7.258E-12          0.  -2.419E-13    -4.56093

         272    GRUPO II          0.      0.9919    -72.3663     -1.1076          0.    -0.22152    -18.8115

         272    GRUPO II         0.2      0.9919    -71.1682     -1.1076          0.  -7.180E-15    -4.45806

         272    GRUPO IV          0.          0.   -128.1684     -2.4412          0.    -0.48825   -29.80508

         272    GRUPO IV         0.2          0.   -127.0164     -2.4412          0.   8.570E-14    -4.28659

         272    GRUPO IV          0.          0.   -128.1684     -2.4412          0.    -0.48825   -18.08798

         272    GRUPO IV         0.2          0.   -127.0164     -2.4412          0.   8.570E-14    -4.28659

         272     GRUPO V          0.      0.9537    -69.5829     -3.5062          0.    -0.70125   -18.08798

         272     GRUPO V         0.2      0.9537    -68.4309     -3.5062          0.   7.879E-14    -4.28659

         272    GRUPO VI          0.      1.1049   -128.1684     -6.3795          0.     -1.2759   -29.80508

         272    GRUPO VI         0.2      1.1049   -127.0164     -6.3795          0.   1.269E-13    -4.28659

         273     GRUPO I          0.          0.     -7.3083          0.          0.          0.    -4.45806

         273     GRUPO I     0.40667          0.     -4.8722          0.          0.          0.    -1.98136

         273     GRUPO I     0.81333          0.     -2.4361          0.          0.          0.    -0.49534

         273     GRUPO I        1.22          0.   1.336E-13          0.          0.          0.  -2.028E-14

         273     GRUPO I          0.          0.     -7.3083          0.          0.          0.    -4.45806

         273     GRUPO I     0.40667          0.     -4.8722          0.          0.          0.    -1.98136

         273     GRUPO I     0.81333          0.     -2.4361          0.          0.          0.    -0.49534

         273     GRUPO I        1.22          0.   1.336E-13          0.          0.          0.  -2.028E-14

         273    SERVICIO          0.          0.     -6.1839          0.          0.          0.     -3.7722

         273    SERVICIO     0.40667          0.     -4.1226          0.          0.          0.    -1.67653

         273    SERVICIO     0.81333          0.     -2.0613          0.          0.          0.    -0.41913

         273    SERVICIO        1.22          0.   9.746E-14          0.          0.          0.  -1.372E-14

         273    SERVICIO          0.          0.     -6.1839          0.          0.          0.     -3.7722

         273    SERVICIO     0.40667          0.     -4.1226          0.          0.          0.    -1.67653

         273    SERVICIO     0.81333          0.     -2.0613          0.          0.          0.    -0.41913

         273    SERVICIO        1.22          0.   9.746E-14          0.          0.          0.  -1.372E-14

         273   GRUPO III          0.          0.     -7.3083          0.          0.  -4.228E-14    -4.45806

         273   GRUPO III     0.40667          0.     -4.8722          0.          0.  -4.228E-14    -1.98136

         273   GRUPO III     0.81333          0.     -2.4361          0.          0.  -4.228E-14    -0.49534

         273   GRUPO III        1.22          0.   1.226E-13          0.          0.  -4.228E-14  -2.148E-14

         273 GRUPO VII SX+0.3SY          0.          0.     -7.4769          0.          0.          0.    -4.56093

         273 GRUPO VII SX+0.3SY     0.40667          0.     -4.9846          0.          0.          0.    -2.02708

         273 GRUPO VII SX+0.3SY     0.81333          0.     -2.4923          0.          0.          0.    -0.50677

         273 GRUPO VII SX+0.3SY        1.22          0.   1.178E-13          0.          0.          0.  -3.549E-14

         273 GRUPO VII SX-0.3SY          0.          0.     -7.4769          0.          0.          0.    -4.56093

         273 GRUPO VII SX-0.3SY     0.40667          0.     -4.9846          0.          0.          0.    -2.02708

         273 GRUPO VII SX-0.3SY     0.81333          0.     -2.4923          0.          0.          0.    -0.50677

         273 GRUPO VII SX-0.3SY        1.22          0.   1.178E-13          0.          0.          0.  -3.549E-14

         273 GRUPO VII -SX+0.3SY          0.          0.     -7.4769          0.          0.          0.    -4.56093

         273 GRUPO VII -SX+0.3SY     0.40667          0.     -4.9846          0.          0.          0.    -2.02708

         273 GRUPO VII -SX+0.3SY     0.81333          0.     -2.4923          0.          0.          0.    -0.50677

         273 GRUPO VII -SX+0.3SY        1.22          0.   1.178E-13          0.          0.          0.   2.315E-15

         273 GRUPO VII -SX-0.3SY          0.          0.     -7.4769          0.          0.          0.    -4.56093

         273 GRUPO VII -SX-0.3SY     0.40667          0.     -4.9846          0.          0.          0.    -2.02708

         273 GRUPO VII -SX-0.3SY     0.81333          0.     -2.4923          0.          0.          0.    -0.50677

         273 GRUPO VII -SX-0.3SY        1.22          0.   1.178E-13          0.          0.          0.   2.315E-15

         273 GRUPO VII SY+0.3SX          0.          0.     -7.4769          0.          0.          0.    -4.56093

         273 GRUPO VII SY+0.3SX     0.40667          0.     -4.9846          0.          0.          0.    -2.02708

         273 GRUPO VII SY+0.3SX     0.81333          0.     -2.4923          0.          0.          0.    -0.50677

         273 GRUPO VII SY+0.3SX        1.22          0.   1.178E-13          0.          0.          0.  -2.127E-14

         273 GRUPO VII SY-0.3SX          0.          0.     -7.4769          0.          0.          0.    -4.56093

         273 GRUPO VII SY-0.3SX     0.40667          0.     -4.9846          0.          0.          0.    -2.02708

         273 GRUPO VII SY-0.3SX     0.81333          0.     -2.4923          0.          0.          0.    -0.50677

         273 GRUPO VII SY-0.3SX        1.22          0.   1.178E-13          0.          0.          0.  -1.190E-14

         273 GRUPO VII -SY+0.3SX          0.          0.     -7.4769          0.          0.          0.    -4.56093

         273 GRUPO VII -SY+0.3SX     0.40667          0.     -4.9846          0.          0.          0.    -2.02708

         273 GRUPO VII -SY+0.3SX     0.81333          0.     -2.4923          0.          0.          0.    -0.50677

         273 GRUPO VII -SY+0.3SX        1.22          0.   1.178E-13          0.          0.          0.  -2.127E-14

         273 GRUPO VII -SY-0.3SX          0.          0.     -7.4769          0.          0.          0.    -4.56093

         273 GRUPO VII -SY-0.3SX     0.40667          0.     -4.9846          0.          0.          0.    -2.02708

         273 GRUPO VII -SY-0.3SX     0.81333          0.     -2.4923          0.          0.          0.    -0.50677

         273 GRUPO VII -SY-0.3SX        1.22          0.   1.178E-13          0.          0.          0.  -1.190E-14

         273 GRUPO VII ENVOLVENTE          0.          0.     -7.4769          0.          0.          0.    -4.56093

         273 GRUPO VII ENVOLVENTE     0.40667          0.     -4.9846          0.          0.          0.    -2.02708

         273 GRUPO VII ENVOLVENTE     0.81333          0.     -2.4923          0.          0.          0.    -0.50677

         273 GRUPO VII ENVOLVENTE        1.22          0.   1.178E-13          0.          0.          0.   2.315E-15

         273 GRUPO VII ENVOLVENTE          0.          0.     -7.4769          0.          0.          0.    -4.56093

         273 GRUPO VII ENVOLVENTE     0.40667          0.     -4.9846          0.          0.          0.    -2.02708

         273 GRUPO VII ENVOLVENTE     0.81333          0.     -2.4923          0.          0.          0.    -0.50677

         273 GRUPO VII ENVOLVENTE        1.22          0.   1.178E-13          0.          0.          0.   2.315E-15

         273 GRUPO VII ENVOLVENTE          0.          0.     -7.4769          0.          0.          0.    -4.56093

         273 GRUPO VII ENVOLVENTE     0.40667          0.     -4.9846          0.          0.          0.    -2.02708

         273 GRUPO VII ENVOLVENTE     0.81333          0.     -2.4923          0.          0.          0.    -0.50677

         273 GRUPO VII ENVOLVENTE        1.22          0.   1.178E-13          0.          0.          0.  -3.549E-14

         273 GRUPO VII ENVOLVENTE          0.          0.     -7.4769          0.          0.          0.    -4.56093

         273 GRUPO VII ENVOLVENTE     0.40667          0.     -4.9846          0.          0.          0.    -2.02708

         273 GRUPO VII ENVOLVENTE     0.81333          0.     -2.4923          0.          0.          0.    -0.50677

         273 GRUPO VII ENVOLVENTE        1.22          0.   1.178E-13          0.          0.          0.  -3.549E-14

         273 GRUPO VII ENVOLVENTE          0.          0.     -7.4769          0.          0.          0.    -4.56093

         273 GRUPO VII ENVOLVENTE     0.40667          0.     -4.9846          0.          0.          0.    -2.02708

         273 GRUPO VII ENVOLVENTE     0.81333          0.     -2.4923          0.          0.          0.    -0.50677

         273 GRUPO VII ENVOLVENTE        1.22          0.   1.178E-13          0.          0.          0.   2.315E-15

         273 GRUPO VII ENVOLVENTE          0.          0.     -7.4769          0.          0.          0.    -4.56093

         273 GRUPO VII ENVOLVENTE     0.40667          0.     -4.9846          0.          0.          0.    -2.02708

         273 GRUPO VII ENVOLVENTE     0.81333          0.     -2.4923          0.          0.          0.    -0.50677

         273 GRUPO VII ENVOLVENTE        1.22          0.   1.178E-13          0.          0.          0.   2.315E-15

         273 GRUPO VII ENVOLVENTE          0.          0.     -7.4769          0.          0.          0.    -4.56093

         273 GRUPO VII ENVOLVENTE     0.40667          0.     -4.9846          0.          0.          0.    -2.02708

         273 GRUPO VII ENVOLVENTE     0.81333          0.     -2.4923          0.          0.          0.    -0.50677

         273 GRUPO VII ENVOLVENTE        1.22          0.   1.178E-13          0.          0.          0.  -3.549E-14

         273 GRUPO VII ENVOLVENTE          0.          0.     -7.4769          0.          0.          0.    -4.56093

         273 GRUPO VII ENVOLVENTE     0.40667          0.     -4.9846          0.          0.          0.    -2.02708

         273 GRUPO VII ENVOLVENTE     0.81333          0.     -2.4923          0.          0.          0.    -0.50677

         273 GRUPO VII ENVOLVENTE        1.22          0.   1.178E-13          0.          0.          0.  -3.549E-14

         273    GRUPO II          0.          0.     -7.3083          0.          0.  -1.847E-14    -4.45806

         273    GRUPO II     0.40667          0.     -4.8722          0.          0.  -1.847E-14    -1.98136

         273    GRUPO II     0.81333          0.     -2.4361          0.          0.  -1.847E-14    -0.49534

         273    GRUPO II        1.22          0.   7.823E-14          0.          0.  -1.847E-14  -1.270E-14

         273    GRUPO IV          0.          0.     -7.0272          0.          0.          0.    -4.28659

         273    GRUPO IV     0.40667          0.     -4.6848          0.          0.          0.    -1.90515

         273    GRUPO IV     0.81333          0.     -2.3424          0.          0.          0.    -0.47629

         273    GRUPO IV        1.22          0.   1.179E-13          0.          0.          0.  -1.715E-14

         273    GRUPO IV          0.          0.     -7.0272          0.          0.          0.    -4.28659

         273    GRUPO IV     0.40667          0.     -4.6848          0.          0.          0.    -1.90515

         273    GRUPO IV     0.81333          0.     -2.3424          0.          0.          0.    -0.47629

         273    GRUPO IV        1.22          0.   1.179E-13          0.          0.          0.  -1.715E-14

         273     GRUPO V          0.          0.     -7.0272          0.          0.  -1.776E-14    -4.28659

         273     GRUPO V     0.40667          0.     -4.6848          0.          0.  -1.776E-14    -1.90515

         273     GRUPO V     0.81333          0.     -2.3424          0.          0.  -1.776E-14    -0.47629

         273     GRUPO V        1.22          0.   7.522E-14          0.          0.  -1.776E-14  -1.221E-14

         273    GRUPO VI          0.          0.     -7.0272  -2.842E-13          0.  -4.086E-14    -4.28659

         273    GRUPO VI     0.40667          0.     -4.6848  -2.842E-13          0.   7.473E-14    -1.90515

         273    GRUPO VI     0.81333          0.     -2.3424  -2.842E-13          0.   1.903E-13    -0.47629

         273    GRUPO VI        1.22          0.   1.179E-13  -2.842E-13          0.   3.059E-13  -2.070E-14
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