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Modelos y verificacion estructural

Las estructuras se modelaron y calcularon mediante el programa de elementos

finitos SAP2000 y se analizan sus comportamientos para las acciones reglamentarias.

1. Losa
e =0,30m
rec=4cm
a=1500m

Solicitaciones

Se considera la losa unidireccional distribuyendo las cargas hacia las vigas

longitudinales.

Acciones sobre la losa

Se considera la carga de una pata de una columna de 3 contenedores

Pmax = 18,29 t

Se indican a continuacion las solicitaciones maximas,

Tramo Apoyo
Estado Carga Mm(m/m)| Q (t/m) [ Mitm/m) | Q (t/m)
Peso Propio 0,05 - 0,03 0,26
Sobrecarga 3,20 - 1,60 9,15
1,4 PP 0,06 - 0,04 0,37
1,2PP+ 1,6 SC 5,18 - 2,60 14,95
PP + SC 3,25 - 1,63 9,41

Dimensionamiento

En apoyos sobre alma de vigas

Mu= 2,60 tm/m
Qu = 14,95 t/m

Flexidn

Se adopta armadura

¢ 12 ¢/15 (7,54 cm2/m)

)

fy (tlcm?2)

d (m)

As (cm2/m)

T®

B

Mn(tm/m)

@Mn(tm/m)

Mu (tm/m)

Verifica

0,9

4,2

0,25

7,54

32

0,85

6,73

6,06

2,60

Verifica




En tramo
Mu= 5,18 tm/m
Flexion

Se adopta armadura ¢ 12 ¢/15 (7,54 cm2/m)

() fy(lcm2)| d(m) |As(cm2/m)| T() B Mn(tm/m) | @Mn(tm/m) |Mu (tm/m)| Verifica
0,9 4,2 0,25 7,54 32 0,85 6,73 6,06 5,18 Verifica
Corte
® fc' (MPa) | bw (m) d (m) Vu (t) Vn (t) Ve () Vs (t)
0,75 35 1 0,25 14,95 19,93 24,65 No .
Necesaria

No se necesita colocar armadura de corte.

Verificacion de punzonado

Se verifica punzonado sobre en la losa ante la carga transmitida por una pata de

apoyo de un contenedor, con tres niveles de contenedores.

P=1829t por pata de apoyo de contenedor en 3 niveles
e=30cm

a=17,80cm

b =1520cm

amed = 17,8 cm + 30 cm = 47,80 cm

bmed = 15,2 cm + 30 cm = 45,20 cm

Perimetro medio = 2 x (47,80 + 45,20) = 186 cm
h=30cm-5cm =25cm

f'c (kg/cm2)| P (t) | Perim med (m) [ h (m) [ Ap (m2) [{p (Ym2)|Cp (kg/lcm2)| {adm (kg/lcm2)| Verifica
350 18,29 1,86 025 | 047 | 39,33 3,93 8,42 Verifica

Resumen de armado:

Armadura Longitudinal superior e inferior ¢ 12 ¢/15cm




Armadura Transversal superior e inferior ¢ 12 ¢/15cm

2. Losa de Aproximacion

e=030m
Lcalc = 5,00 m
a=400m

rec =4 cm

Solicitaciones
Acciones sobre la losa de aproximacién
Se considera la carga de un eje del vehiculo de disefio aplicado en los puntos mas

desfavorables

glosa 0,75 t/m?

gasf 0,10 t/m?

Pmax 110,00 t

I 7,95 m

a 1,20 m

q 13,84 t/m
Solicitaciones M (tm/m) | Mu (tm/m)
glosa 2,34 2,81
gasf 0,31 0,38
Pmax 15,22 24,35

Mu = 2,81 tm/m + 0,38 tm/m + 24,35 tm/m = 27,54 tm/m

Dimensionamiento

Mu = 27,54 tm/m

Flexion

Se adopta armadura $ 20¢/10cm (31,4 cm?/m)

@ fy (fcm2) | d (m) |As (cm2/m)| T (t) B Mn(tm/m) [ @Mn(tm/m)

Mu (tm/m)

Verifica

0,9 4,2 0,26 31,42 132 0,85 29,16 26,24

27,54

Aceptable




Resumen de armado:

Armadura Superior Longitudinal y Transversal

Armadura Inferior Longitudinal y Transversal
Armadura perimetral Superior

Armadura perimetral Inferior

Estribos de armado

Estribos perimetrales

3. Vigas Premoldeadas (Vigas PI)

Modelo de Calculo

¢ 16 ¢/10cm

¢ 20 ¢/10cm
3¢25

4 ¢ 25

¢ 12 ¢/30c/30cm
¢ 12 ¢/10cm

Se modeld utilizando el programa SAP2000 la estructura de la Viga premoldeada.

Se modelo la estructura con un elemento tipo frame, y se colocaron apoyos fijos en sus

extremos, considerando el apoyo de las vigas premoldeadas sobre los cabezales.

Fig. 1:Vista General de Viga Premoldeada sin cargas.

Verificacion Estructural

h=100m con losa
b=160m

b0 =0,20m-0,30 m

hO =0,70 m

rec =4 cm

Solicitaciones

Se muestran a continuacion las solicitaciones maximas



-
Diagrams for Frame Object 1 (Viga PI160x85)

End Length Offset [Location) Display Options

Case ]1,2PP+1,BSCG =l I-End: |Jt: 1 " Scroll for Values
Items ]Maior V2 and M3) L”Single valued L] {%UDDUDD[]UDDD‘_:] 9
J-End: |Jt: 2

0,000000 m

(6.40000 m)

Equivalent Loads - Free Body Diagram [Concentrated Forces in Tonf, Concentrated Moments in Tonf-m)
Dist Load (2-dir)

33,082 Tonf/m
at 5,30769 m
Positive in -2 direction

Resultant Shear
Shear ¥2

-105,8624 Tonf
‘ at 0,00000 m

Resultant Maoment
Moment M3

168,37759 Tonf-m
at 3,44615m

Deflections
Deflection [2-dir)

0,000257 m
at 3,44615m
Paositive in -2 direction

" Absolute " Relative to Beam Minimum (¢ Relative to Beam Ends

Reset to Initial Units Units  |Tonf,m,C +

Fig. 2: Momento y Corte Maximos

Dimensionamiento

Se dividen las solicitaciones en dos vigas “T" de ancho de ala de 0,80m y con cada

alma de la viga,

Mu = 168 tm

Mun = 168 tm /2 = 84 tm en cada nervio
Qu =106t

Qun=106t/2 =53t en cada nervio
Flexion

Se adopta Armadura 6 ¢ 25 (29,5 cm2)



® fy(t/cm2) [ d(m) [As(cm2)| T () B Mn(tm ) [@Mn(tm)| Mu (tm) Verifica
0,9 4,2 0,94 29,5 124 0,90 104 94 84 Verifica
Corte
® fc' (MPa) | bw (m) d (m) Vu (t) Vn (t) Ve () Vs (t) |[fy (fcm?2)| Asv (cm2/m)
0,75 35 0,2 0,94 53 71 18 52 4,2 13,29

Se adopta armadura

Resumen de armado:

Almas Armadura Superior

Almas Armadura Inferior

1e°¢12 ¢/10cm (22,6 cm2/m)

Ala Armadura Longitudinal Superior e Inferior

Ala Armadura Transversal Superior

Ala Armadura Transversal Inferior

Armadura de piel

Estribos Almas

4. Viga de Borde

Modelo de Calculo

2$20+ 3¢ 25enlosa

6 ¢ 25

¢ 10 ¢/15cm

¢ 10 ¢/15cm

¢ 12 ¢/15cm

¢ 10 ¢/15cm

¢ 12 ¢/10cm en 1,50 m desde
apoyos

¢ 12 ¢/15cm en tramo

Se modelo utilizando el programa SAP2000 la estructura de la Viga de Borde. Se

modeld una viga continua de 8 tramos de elementos tipo frame, con apoyos fijos cada

7,50m.

Fig. 3: Vista General sin cargas Viga de Borde

Verificacion Estructural

h=100m
b=110m
rec=5cm




Solicitaciones

Se muestran a continuacion las solicitaciones maximas

Diagrams for Frame Object 12 (REC 110x85)

End Length Offset (Location) | - Display Options

Case |1.2PP +165CG ~| 1End: |t 26 C Scroll for Values
Items |Mai0r (W2 and M3) LHSingle valuedll [DUDUDUDUDUUUUn:q + Show Max
J-End: |Jt 16

0,000000 m

(7.50000 m)

Equivalent Loads - Free Body Diagram [Concentrated Forces in Tonf, Concentrated Moments in Tonf-m)
Dist Load (2-dir)

33,841 Tonf/m
at 6,00000 m
Positive in -2 direction

Resultant Shear

Resultant Moment

Moment M3
175,09006 Tonf-m
at 3,00000 m

Deflections

Shear ¥2

144,6826 Tonf
at 7,50000 m

Deflection (2-dir)

0,005913 m
at 3,50000 m
Positive in -2 direction

" Absolute " Relative to Beam Minimum ¢ Relative to Beam Ends

Reset ta Initial Units Units  |Tonf,m,C «

Fig. 4: Momento y Corte Maximo



Diagrams for Frame Object 15 (REC 110x85)

End Length Offset (Location)

I-End: |Jt 18
0,000000 m
(000000 m)

J-End: |Jt: 19
0,000000 m
(7.50000 m)

Case |1.2PP +165CG4 -]
Items IMaior 2 and M3) j ISingIe valued L]

Resultant Shear

Resultant Moment

Deflections
" Absolute " Relative to Beam Minimum & Relative to Beam Ends

Reset to Initial Units

Equivalent Loads - Free Body Diagram [Concentrated Forces in Tonf, Concentrated Moments in Tonf-m)

Display Options
" Scroll for Values
& Show Max

Dist Load (2-dir)

43,037 Tonf/m
at 3,50000 m
Positive in -2 direction

Shear ¥2

-112,8062 Tonf
at 0,00000 m

Moment M3

-138,47068 Tonf-m
at 0,00000 m

Deflection (2-dir)

0,001054 m
at 350000 m
Positive in -2 direction

Units  |Tonf,m,C +

Fig. 5: Momento Maximo en apoyo.

Dimensionamiento

En tramo

Mu = 175 tm

Flexion

Se adopta Armadura

14 ¢ 25 (68,7 cm2)

@ fy (fcm2) d(m) [As(cm2) T (1) B Mn(tm ) [@Mn(tm)| Mu (tm) Verifica
0,9 4,2 0,92 68,7 289 0,90 239 215 175 Verifica
En apoyo
Mu = 138 tm

Qu = 145t




Flexion

Se adopta Armadura

12 ¢ 25 (58,9 cm2)

® fy(t/cm2) | d(m) [As(cm2)| T () B Mn(tm ) [@Mn(tm)| Mu (tm)| Verifica
0,9 4,2 0,92 58,9 247 0,85 194 174 138 Verifica
Corte
® fc' (MPa) | bw(m) | d(m) Vu (t) Vn (t) Ve () Vs (t) [fy (fcm2)| Asv (cm2/m)
0,75 35 1,1 0,92 145 193 100 93 4,2 24,13

Se adopta armadura

Resumen de armado:

Armadura Superior
Armadura Inferior
Armadura de piel

Estribos

5. Porticos de Apoyo

Modelo de Calculo

2 e°$16 ¢/20cm (40,2 cm2/m)

12 ¢ 25
14 ¢ 25
¢ 20 ¢/20cm en cada cara

2 $ 16 ¢/20cm + ¢ 16 ¢/40cm intermedio

Se model¢ utilizando el programa SAP2000, la estructura de los Pérticos de apoyo.

Se modelo la estructura con elementos tipo frame, y se colocaron resortes horizontales

para representar la interaccién entre la estructura y el suelo, un apoyo movil en la punta

de los pilotes.




Fig. 6: Vista General sin cargas de Portico de Apoyo.

Los valores de coeficiente de balasto horizontal del suelo (kh), se obtienen de los
estudios de suelos, para modelar los resortes.

Considerando el diametro del pilote de 1,10m, se obtienen entonces los siguientes
valores para el modelo de calculo:

10



Cota Nivel a b Kh (t/m)
5 1 1,1 2200
4 1 1,1 2200
3 1 1,1 2200
2 1 1,1 2200
1 1 1,1 2200
0 1 1,1 2200
-1 1 1,1 2200
-2 1 1,1 2200
-3 1 1,1 2200
-4 1 1,1 2200
-5 1 1,1 2200
-6 1 1,1 7700
-7 1 1,1 7700
-8 1 1,1 7700
-9 1 1,1 7700

-10 1 1,1 7700
-11 1 1,1 7700
-12 1 1,1 7700
-13 1 1,1 7700
-14 1 1,1 7700
-15 1 1,1 7700
-16 1 1,1 7700
-17 1 1,1 7700
-18 1 1,1 7700

Verificacion Estructural

Cabezal

h =2,00m / 1,00m en primera etapa
b1=140m

b2 =0,70 m

A=210m2

L=1500m

Solicitaciones

Se muestran a continuacion las solicitaciones maximas

11



End Length Offset Display Options

Case |12PP+1,65CG +1,6AN (Location) v 442 @® Scroll for Values
tems |Major (V2and#3) v | Single valued | (06"‘) O Show Max
, m)
Tished Location
o,m

< - asm m

Equivalent Loads - Free Body Diagram (Concentrated Forces in Tonf, Concentrated Moments in Tonf-m)

Dist Load (2-dir)
158,35 l200. i350.42 17798, 82

1’9 % Y 1200. 1 ~l 18,312 Tonfim
A | 4 4

12,37

at7,5m
Posttive in -2 direction

RESURANL Sl

Shear V2

188,5945 Tonf
at7,5m

Resultant Moment

Moment M3

-244,0431 Tonf-m
at7,5m

Deflections

Deflection (2-dir)

0,003322 m
at75m

Positive in -2 direction

O Absolute O Relative to Beam Minimum @ Relative to Beam Ends

Fig. 7: Momento Maximo y corte en apoyo central.

End Length Offset Display Options
Case 11,2PP~1,BSCC01,6AT V‘ (Lo?af?n) Jt 442 @ Scroll for Values
tems |Major (v2and3) v ||Single valued | = oE O Show Max
, m)
it as §
[ Sne: | o Location

- Osm m

Equivalent Loads - Free Body Diagram (Concentrated Forces in Tonf, Concentrated Moments in Tonf-m)

Dist Load (2-dir)
B%Z69  0F 2569 34413 2
J’ Y f o/ 1 54,312 Tonfim
\} \} at151m

AN
Posttive in -2 direction
Resuran Stgan

Shear V2

-165,2915 Tonf
at151m

Resultant Moment

Moment M3

-151,80457 Tonf-m
at151m

Deflections

Deflection (2-dir)
| 0,000331 m

at151m
Positive in -2 direction

O Absolute O Relative to Beam Minimum @ Relative to Beam Ends

Fig. 8 Momento y corte Méaximo en apoyo extremo lado suelo,

| Resettomtialunts | Unts  |Tonf,mC v |

| Resetto nitialUnits | Unts  [Tonf,mC v

v
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End Length Offset Display Options

Case | 12PP+1,65CC +1,6AM B[ [ Ccn e @® Scroll for Values
tems | Major (v2and3) v | Single valued | [1ena: | ?0-'") O show Max
_— It a4 ;
|J{4_‘nd: on Location

Equivalent Loads - Free Body Diagram (Concentrated Forces in Tonf, Concentrated Moments in Tonf-m)
Dist Load (2-dir)

1912:." zil.ﬂ ‘2.1"” 54,312 Tonfim
> 7 | 2 at13,49m

Positive in -2 direction

ResunaiL ical

Shear V2

158,3992 Tonf
at13,49m

Resultant Moment

Moment M3

-120,98477 Tonf-m
at13,49m

Deflections.

Deflection (2-dir)

| 0,000586 m

at13,49m
Positive in -2 direction

(O Absolute (O Relative to Beam Minimum (® Relative to Beam Ends

[ Resstomamins | i [onme +]

Fig. 9: Momento y corte Maximo en apoyo extremo lado riacho.

End Length Offset Display Options
Case | 1,2PP+165CG +1,6Al o] || (ocaton) 4 @ Scrol for Values
ftems ‘[Major(VZandM:i) v;js‘nyevahed v‘ ﬂ—l '(’6'") QO Show Max
, m)
It 441 g
W om Location

(15, m) 4,52085 m

Equivalent Loads - Free Body Diagram (Concentrated Forces in Tonf, Concentrated Moments in Tonf-m)

Dist Load (2-dir,
1237 9815835 200, 35842 200, , 17THRAZ L5l
J— 1‘ ~N l f ~l 18,312 Tonfim
Z | at4,52085m

Posttive in -2 direction
resunIL SiiEa

Shear V2

134,0403 Tonf

at 452085 m
Resultant Moment

Moment M3

236,4542 Tonf-m

at 452085 m
Deflections

Deflection (2-dir)

0,004245 m

at4,52085m

Positive in -2 direction
O Absolute O Relative to Beam Minimum @ Relative to Beam Ends

Reset to Intial Units. unts  [Tonf,mc |

Fig. 10: Momento Maximo en tramo suelo.
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End Length Offset

case [1,4PP (Location) 77
tems |Major (V2and M3) v | Single valued | [+end: | ?6"‘)
, m;
3t 276

| 4€nc: | om
(15, m)

Display Options
@® scroll for Values
O show Max

Location

—

Equivalent Loads - Free Body Diagram (Concentrated Forces in Tonf, Concentrated Moments in Tonf-m)

RESURAINL SlEal

7,05 thzoa.as 13,92 11.Tmm
A | P4 P4

Resultant Moment

Deflections
O Absolute O Relative to Beam Minimum @ Relative to Beam Ends
Resett ki nss

Dist Load (2-dir)

21,364 Tonfim
at75m

Posttive in -2 direction
Shear V2

68,0426 Tonf
at75m

Moment M3

-65,42647 Tonf-m
at7.5m

Deflection (2-dir)

0,00058 m
at75m
Positive in -2 direction

Units :Ton', m,C

Fig. 11: Momento Maximo y corte en apoyo central. Etapa Constructiva.

(]

End Length Offset
Case |14pP D] | [ Cocaton) . o7y

tems | Major (V2andM3) | Single valued |

Display Options.
@ scroll for Values
O Show Max

Location

[0z |m

Equivalent Loads - Free Body Diagram (Concentrated Forces in Tonf, Concentrated Moments in Tonf-m)

7.05 11,2103,39 135,92
) (N

ResuAIL SHeal

11‘Tﬂw2
4

Resultant Moment

Deflections

O Absolute O Relative to Beam Minimum @ Relative to Beam Ends

Fig. 12: Momento Maximo en tramo. Etapa Constructiva.

Dimensionamiento

En apoyo central

Apoyo sobre pilote de ¢ 1,170m
Mu = 244 tm
Qu =189t

Dist Load (2-dir)
21,364 Tonfim
at10,52m

Positive in -2 direction
Shear V2

-3,3603 Tonf
at10,52m

Moment M3

43,05845 Tonf-m
at10,52m

Deflection (2-dir)

0,000765 m
at10,52m

Positive in -2 direction

Units Tonf, m, C

v

14



En apoyo extremo

Apoyo sobre pilote de ¢ 1,170m

Mu = 152 tm
Qu =165t
Flexion

Se adopta armadura

12 ¢ 25 (58,9cm2)

® fy (fcm2)| d(m) | As(cm2) T (1) B Mn(tm ) | @Mn(tm) | Mu (tm) | Verifica
0,9 4,2 1,92 58,9 247 0,65 309 278 244 Verifica
En tramo
Mu = 237 tm
Flexion
Se adopta armadura 14 ¢ 25 (68,7cm?2)
@ fy (fcm2)| d(m) | As(cm2) T (1) B Mn(tm ) [ @Mn(tm) | Mu (tm) | Verifica
0,9 4,2 1,92 68,7 289 0,65 360 324 237 Verifica
Corte
() fc' (MPa) | bw (m) d (m) Vu (t) Vn (t) Ve (t) Vs (t) |fy (Ycm?2) | Asv (cm2/m)
0,75 35 0,7 1,92 189 252,00 | 132,62 119,38 4,2 14,79
0,75 35 0,7 1,92 165 220,00 | 132,62 87,38 4,2 10,83

Se adopta armadura

En Etapa Constructiva

En apoyo central

e® $20 ¢/20 + e° $16 ¢/20 (51,5 cm2/m)

Apoyo sobre pilote de ¢ 1,10m

Mu = 65 tm
Qu =68t

15




Flexion

Se adopta armadura

12 ¢ 20 (37,7cm2)

o [fy@em2)[ dm) [Ascm2)] T(® B Mn(tm ) [ @Mn(tm) [ Mu (tm) [ Verifica
0,9 4,2 092 | 377 158 0,85 124 112 65 Verifica
En tramo
Mu = 43 tm
Flexion
Se adopta armadura 14 ¢ 25 (68,7cm2)
o [fy@em2)[ dm) [Ascm2)] T(® B Mn(tm ) [ @Mn(tm) [ Mu (tm) [ Verifica
0,9 4,2 092 | 687 289 0,85 226 203 43 Verifica
Corte
(0] fc' (MPa) | bw (m) d (m) Vu (t) Vn (t) Ve (1) Vs (t)
0,75 35 14 | 092 68 | 90,67 | 127,21 Nec’:garia
Se adopta armadura e® $20 c/20 + e° $16 c/20 (51,5 cm2/m)
Verificacion de Momento transmitido por Espoldn
H=40t
Hu = 40,00t * 1,60 = 64,00 t
y=245m
Mu=64tx245m = 157 tm
Se adopta armadura 12 ¢ 25 (58,9cm?2)
¢ [fywem2)[ dm) [Asem2) | T@® B [ ™Mnim) [@Mn(tm) [ Mu (tm)] Verifica
09 4,2 1,92 58,9 247 | 085 | 404 364 157 Verifica
Resumen de armado:
Armadura Superior 12 ¢ 25
Armadura Inferior 14 ¢ 25
Armadura Intermedia 12 ¢ 20
Armadura de piel ¢ 20 ¢/20cm
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Armadura interior

Estribos

Pilotes
¢ =1,10m
A = 0,95 m2
Lp = 23,65 m

Rec = 7,50 cm

Solicitaciones

¢ 16 ¢/40cm

2 ¢ 20 c/20cm + 2 ¢ 16 ¢/20cm interiores

Se muestran a continuacion las solicitaciones maximas

&4
: 4

End Length Offset

Case |1,2PP+1,65CG +1,6AM ] || o0 tis
tems | Major (V2and M3) v | Single valued v | End: | t()(.)m)
, m,

It 1se
[JEnd: | o/m

(6,35 m)

Display Options

@ Scroll for Values
O show Max
Location

6,35 m

Equivalent Loads - Free Body Diagram (Concentrated Forces in Tonf, Concentrated Moments in Tonf-m)

288 16,75
17,55
ReEsuLaNL Stical

—

Resultant Moment

s |

Deflections

/\

(O Absolute (O Relative to Beam Minimum @ Relative to Beam Ends

| ResettolntialUnits |

ig. 13: Momento Maximo Superior.

Dist Load (2-dir)

0, Tonfim
at635m

Positive in -2 direction
Shear V2

7,5511 Tonf
at6,35 m

Moment M3

-76,75185 Tonf-m
at6,35m

Deflection (2-dir)

0,m
at635m
Positive in -2 direction

Units | Tonf, m,



End Length Offset
Jt 1164

(0, m
Jt: 1159

(6,35 m)

RESUILAIILAKRI FUIGE

11732

P -

Resultant Torsion

Reset o ntal Uns

Display Options
@ Scroll for Values
O Show Max

Location

bz |m

Dist Load (1-dir)

Case |1,2PP+1,65CG +1,6AM & I (Location)
tems | Axial(PandT) | Single valued |
Equivalent Loads - Free Body Diagram (Concentrated Forces in Tonf, Concentrated Torsions in Tonf-m)
196,02
—

2,851 Tonfim
at6,35m

Positive in -1 direction
Axial

-177,9179 Tonf
at6,35m

Torsion

0, Tonf-m
at6,35m

=
Unts  [Tonf,m,C |

Fig. 14: Esfuerzo Normal Superior.

End Length Offset
Jt: 1150

Case |1,2PP+1,65CG +1,6AM "I (Location)
tems | Major (V2and M3) v | Single valued v | LEnd:

Equivalent Loads - Free Body Diagram (Concentrated Forces in Tonf, Concentrated Moments in Tonf-m)

Jt 1164

(183m)

f“f“f’f’f‘f“f"f’f‘f””

RESUNAINL SHEal

288

)

7,55

Resultant Moment

Deflections

Fig. 15: Momento Maximo en tramo.

———— "

(O Absolute (O Relative to Beam Minimum @ Relative to Beam Ends

Reset o ik s

Display Options
@® Scroll for Values
O Show Max

Location

9,92097 m

Dist Load (2-dir)

0, Tonf/m
at 9,92097 m

Positive in -2 direction
Shear V2

-0,5666 Tonf
at 9,92097 m

Moment M3

33,82695 Tonf-m
at 9,92097 m

Deflection (2-dir)

0,003611 m
at 9,92097 m

Positive in -2 direction

Units Tonf m,C v
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End Length Offset

Case |1,2PP+1,6SCG +16AM

2 ‘ (Location) It 1150

tems | Axial (Pand T)

v | single valued v |

+End: 0,m

0, m)
Jt: 1164
J-End: | om

(183 m)

227,33
—

I 196,02
e

RESULAILAXII TUILE

Resutltant Torsion

Reset to Initial Units

Display Options

@® Scroll for Values
O Show Max
Location

9,92097 m

Equivalent Loads - Free Body Diagram (Concentrated Forces in Tonf, Concentrated Torsions in Tonf-m)

Dist Load (1-dir)

1,711 Tonfim
at9,92097 m

Positive in -1 direction
Axial

-210,3549 Tonf
at 9,92097 m

Torsion

0, Tonf-m
at 9,92097 m

Units Tonf,mC

Fig. 16: Esfuerzo Normal en Tramo.

End Length Offset

Case |PP+SCG+AM

B || st e

tems | Axial (Pand T)

< [sngeroes ~.

o.m

(0, m)

It 1163
o,m

(183 m)

288,
—_—

261,99
P

RESUILAIILAXIRI FUICE

Resuttant Torsion

Reset to Initial Units

Display Options
@® Scroll for Values
(O Show Max

Location

b Im

Equivalent Loads - Free Body Diagram (Concentrated Forces in Tonf, Concentrated Torsions in Tonf-m)

Dist Load (1-dir)

1,425 Tonf/m
ato,m

Positive in -1 direction
Axial

-288,0725 Tonf
at0, m

Torsion

0, Tonf-m
ato, m

Units Tonf,mC

Fig. 17: Esfuerzo Normal maximo en punta Pilote Central. Servicio.
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(V)

End Length Offset Display Options:

Case |PP+SCG+AM vl (Location) it 575 @ Scroll for Values
tems |Axial(PandT) | Single valed | VEnd: | ?6'") O Show Max
. m]
It 889

Gasm .
Equivalent Loads - Free Body Diagram (Concentrated Forces in Tonf, Concentrated Torsions in Tonf-m)
Dist Load (1-dir)

248, 222,06

P - 1,425 Tonf/im
| at0, m

Positive in -1 direction

RESUILAILAXII FUTCE

Axial

-248,149 Tonf
at0,m

Resuttant Torsion

Torsion

0, Tonf-m
ato,m

—
Reset to Intial Units unts  |[Tonf,mC |

v

Fig. 18: Esfuerzo Normal maximo en punta Pilote Extremo lado Riacho. Servicio.

End Length Offset Display Options
Case | PP+SCG+AT "! fLocation) Jt. 820 ® Scroll for Values
tems |Axial(PandT) v | Singlevalied | = ‘(’6"') O Show Max
. m
Jt: 834

a2 -

Equivalent Loads - Free Body Diagram (Concentrated Forces in Tonf, Concentrated Torsions in Tonf-m)

Dist Load (1-dir)
247, 227,36
— P -— 1,425 Tonf/m
at0,m
Positive in -1 direction
RESULAIILAXRI FUlce
Axial
-247,7418 Tonf
at0, m
Resultant Torsion
Torsion
| 0, Tonf-m
| at0, m

| estiogaiinis | s [ome v

Fig. 19: Esfuerzo Normal maximo en punta Pilote Extremo lado Riacho. Servicio.

Dimensionamiento

Pilote Central

®pil
J
A

1,10
0,07
0,95
0,28

m4
m?2
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sk 14,00 m
A 51,00

Pilote Extremo de lado del riacho

®pll 1,10 m
J 0,07 m4
A 0,95 m2
[ 0,28 m
sk 17,00 m
A 62,00

Se debe hacer un analisis de segundo orden para ambos pilotes

Superior para Pilote Extremo del lado del riacho

Mu =76 tm

Nu =177t

e=76tm/177t=043

e/d =0,39

f=110mx (62-20)/160 = 0,29 m

AM =177 tx 0,29 m = 52 tm

Mull = 76 tm + 52 tm = 128 tm

Flexion

As min = 1% Ab = 0,01 x 9503 cm2 = 95,0 cm2
Se adopta armadura

20 ¢ 25 (98,2 cm2)+ e° ¢ 12 ¢/20-10 (11,31 cm2/m)
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o Pn

uuuuu

15000 -

10000 -

5000

O

-4(

00

-3000 -2000 \‘UOO\

-5000
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40000
TOUUT

4000

Con limitacién de ® Pn (max) ~ =------- Sin limitacién de ® Pn (max) ¢  Solicitacion ¢ Resistencia

Fig. 20: Diagrama de interaccion resultante para la armadura adoptada.

En tramo para Pilote Extremo del lado del riacho

Mu = 33 tm

Nu =210t

Nsup = 177 t

e=33tm/177t=0,19

e/d =017

f=110mx (62 -20)x V(0,10 + 0,17) / 100 = 0,24 m
AM =177 tx 0,24 m = 43 tm

Mull = 33tm + 43 tm = 76 tm

Flexion

As min = 1% Ab = 0,01 x 9503 cm2 = 95,0 cm2

Se adopta armadura

20 ¢ 25 (98,2 cm2)+ e® ¢ 12 ¢/20-10 (11,31 cm2/m)
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Fig. 21: Diagrama de interaccion resultante para la armadura adoptada.
Fundacion

Segun estudios de suelos, se toma un 50% del valor indicado como valor promedio

Pilote Central

Np = - 289t

gadm = 225 t/m2

punta

f=225t/m2 fuste en 13,00m
Np (t) o@pil(m) | A(m2) | f({t/m2) |opadm (m2)| cf (1) cp (1) cp +cf | Verifica
289,00 1,10 0,95 2,25 225,00 101,08 | 213,82 | 314,91 | Verifica
Pilote Extremo Agua
Np =-2481
oadm = 225 t/m2 punta
f=225t/m2 fuste en 9,00m
Np (t) | @pil(m) | A(m2) | f(¥m2) |opadm (¥m2)| cf (t) cp(t) | cp+cf | Verifica
248,00 1,10 0,95 2,25 225,00 69,98 | 21382 | 283,80 | Verifica
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Pilote Extremo Tierra

Np = -2481
cadm = 225 t/m2 punta
f=225t/m2 fuste en 9,00m

Np () | epil(m) | A(m2) | f(t/m2) [opadm (m2)| cf(t) cp (b) cp +cf | Verifica
248,00 1,10 0,95 2,25 225,00 69,98 213,82 | 283,80 | Verifica

Resumen de armado:

Armadura Principal 20 ¢ 25
Estribos ¢ 12 ¢/20 0 10cm

1.1.1. Espoldn

h =0,90 m
b =1,40m
y=150m

Solicitaciones

H =40,00t maxima carga de atraque
Qu = 1,60x40,00t =64,00t
Mu = 1,60 x 40,00 t x 1,50 m = 96,00 tm

Dimensionamiento

Flexidon
Se adopta armadura 24 ¢ 20 (75,4 cm2)
® fy (fcm2) [ d(m) | As (cm2) T (Y) B Mn(tm ) | @Mn(tm) | Mu (tm) Verifica
0,9 4,2 0,82 75,4 317 0,85 221 199 96 Verifica
Corte

() fc' (MPa) | bw (m) d (m) Vu (t) Vn (t) Ve (t) Vs (t)
No
Necesaria

0,75 35 14 0,82 64 85 113

Se adopta armadura e® $20 ¢/10 (62,8 cm2/m)
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Resumen de armado:

Armadura Vertical en caras al rio
Armadura Vertical en caras posterior
Armadura Vertical en caras laterales
Armadura intermedia

Estribos

¢ 20 ¢/10cm en dos capas

¢ 20 ¢/10cm

¢ 20 ¢/20cm

¢ 20 ¢/40cm

¢ 20 ¢/10cm + ¢ 16 ¢/20cm internos
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