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CONSIDERACIONES SOBRE EL DISENO ESTRUCTURAL

ELEGIDA LA OPCION DE REALIZAR UN VIADUCTO POR SOBRE OTRAS ALTERNATIVAS
POSIBLES, EL DISENO ESTRUCTURAL ESTARA PRINCIPALMENTE REGIDO POR:

« ANALISIS DE LAS VENTAJAS Y DESVENTAJAS DE SISTEMAS PREOMOLDEADOS vs. IN SITU
- DISPONIBILIDAD DE LUGAR PARA LA INSTALACION DE PLANTA DE PREMOLDEADOS
 DIFICULTAD EN EL TRANSPORTE DE PREMOLDEADOS

- CANTIDAD DE VIAS O ANCHO DE CALZADA Y GEOMETRIA DE LA TRAZA
 DISPONIBILIDAD Y ACCESIBILIDAD DE EQUIPOS DE MONTAJE

« LUGAR DE IMPLANTACION DE LA OBRA (ZONA URBANA, CRUCE FLUVIAL, ZONA
MONTANOSA, ETC.)




CICLO DE
MC SEMINARIOS WEB

® INFRAESTRUCTURA — PILAS Y FUNDACIONES
« MONOPILAS (COLUMNA CIRCULAR, RECTANGULAR, “HIPODROMO” Y CAPITEL)
« PORTICOS CONFORMADOS POR VIGA DINTEL (HA o HP) Y DOS O MAS COLUMNAS
« FUNDACIONES MEDIANTE MONOPILOTES O CABEZAL DE PILOTES

« ESTRIBOS CERRADOS O ABIERTOS (INTEGRALES, SEMI-INTEGRALES O SIMPLES)
¥ SUPERESTRUCTURA
« LUCES ENTRE 30 A 110 M (PREMOLDEADO) Y ENTRE 70 A 300 M (IN SITU) DEPENDIENDO DE:

* SISTEMA ESTRUCTURAL SIMPLEMENTE O

» SIST. DE MONTAJE (FULL SPAN / SPAN BY SPAN / VOLADIZOS BALANC. / EMPUJE O ARRASTRE).

« SISTEMA DE CONSTRUCCION (PREMD. 30 a 110 m o IN SITU 70 a 300 m — Hcte 30 a 60 m Hvar 70 a 300 m)
« TIPOS Y CAPACIDAD DE EQUIPOS DE MONTAJE (EQUIPO DE LANZAMIENTO, GRUAS, MEGALIFT,
ENCOFRADOS TRANSPORTABLES, ETC.). LUCES RECOMENDADAS HASTA 60 M

« CARACTERISTICAS DEL SUELO DE FUNDACION

« INTERFERENCIAS, CRUCES, ETC.
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B SECCIONES USUALES:
« VIGAS CAJON PREMOLDEADAS O IN SITU
* VIGAS NABLA O ARTESA PREMOLDEADAS Y LOSA IN SITU
* VIGAS NABLA O ARTESA PREMOLDEADAS Y PANELES PREMOLDEADOS DE LOSA
« VIGAS U (UNA O DOS VIAS) O DOBLE U /W PREMOLDEADAS O IN SITU
* VIGAS DOBLE To | PREMOLDEADAS Y LOSA IN SITU
* VIGAS Z 0O L PREMOLDEADAS Y LOSA INFERIOR IN SITU

B SUPERESTRUCTURA - MATERIALES
B HORMIGON ARMADO
o POCO USUAL PARA LAS VIGAS DE RIGIDEZ EN LUCES HABITUALES Y/O
CONVENIENTES. UTILIZADO EN LOSAS DE TABLERO (LUZ MODERADA)
o LEVE AFECTACION POR FATIGA
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B HORMIGON PRETENSADO O POSTESADO (INTERNO, EXTERNO O MIXTO)
o USUALMENTE UTILIZADO EN VIGAS DE RIGIDEZ PARA LAS LUCES HABITUALES
o POSTESADO TRANSVERSAL PARA DOS O MAS VIAS
o LEVE AFECTACION POR FATIGA
B ACERO
o USUALMENTE UTILIZADO EN VIGAS DE RIGIDEZ. ESTRUCTURAS MAS LIVIANAS PARA
IGUALDAD DE LUCES
o FACILIDAD DE MONTAJE
o INGENIERIA, CONSTRUCCION Y QA/QC DE MAYOR EXPERTISE
o ALTA AFECTACION POR FATIGA. SUELE SER DIMENSIONANTE DE ALGUNOS ELEMENTOS
ESTRUCTURALES PRINCIPALES (PRINCIPALMENTE VIGAS TRASNV. Y LONG. SECUND.)
B MIXTO HORMIGON - ACERO

o EN GENERAL, VENTAJAS Y DESVENTAJAS INTERMEDIAS ENTRE AMBOS CASOS
o MODERADA AFECTACION POR FATIGA
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LUCES
CONVENIENTES
PARA LOS
DISTINTOS
SISTEMAS DE
CONSTRUCCION
POR SEGMENTOS

Bridge type

SEMINARIOS WEB

Slab/
Lee

Cast-in-place segment (Classic)

balanced cantilever

Segmental Bridge
Construction
Techniques

Precast segment
balanced cantilever

= CastIn Place
* Travelers
* Incremental Launching

Incremental

launch

Precast Segmental
= Casting Yard
= (Cantilever Construction
= Span by Span

-

= Full Span
F v 8 F B 1 r 5 v 5o & F E S O N FE B ] O OY PR F VbV OF A
0 10 20 30 40 50 60 70 80 90 1()( 110 120 130 140 150 160 170 180 190 9()() 210 220 230 240 250 260 270 280 290 30)() m.
I | | ! | | | | | | |
0 100 200 300 400 500 600 700 800 900 984 ft

Economical span length ranges for typical concrete bridge types.
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SISTEMAS DE
MONTAJE
A) MONTAJE POR
SEGMENTOS 1- MONTAJE
PREFABRICADOS VANO A VANO

(SEGMENTACION

(SPAN BY SPAN)
TRANSVERSAL)

3I0m=sL=s50m

2- VOLADIZOS
BALANCEADOS
(BALANCED
CANTILEVER)

40m=s<sL<110m

Flgure 10. This long twin-upper-beam gantry is used for balanced-cantilever erection. Photograph courtesy of HNTB archive,
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Progressive placement (Photo: Vinci)

Incremental Iauchna (hoto Leonhardt)
4- MONTAJE POR EMPUJE O ARRASTRE / LANZAMIENTO
INCREMENTAL (INCREMENTAL LAUNCHING) 30 m=sL=60m

3- AVANCE PROGRESIVO CON SISTEMA DE
ATIRANTAMIENTO O PILAS TEMPORARIAS
(PROGRESSIVE PLACEMENT WITH CABLE-STAY
SYSTEM OR TEMPORARY PIERS) 30 m =L =100 m
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B) MONTAJE A TRAMO
COMPLETO FULL
SPAN DE TRAMOS
PREFABRICADOS
DIFERENTES EQUIPOS
DE LANZAMIENTO

Figure 10. Twin-girder 2.3-span launcher for 32.7 m (107 ft), 4000 kN (900 Kip)
single-track box girders. Courtesy of BWM.

75m, 520ton gantry with 38m, 80ton underbridge for placement
of 33m, 900ton dual-track HSR spans (Beijing Wowjoint Machinery)
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C) EJECUCION IN SITU POR SEGMENTOS
70m=sL=300m
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sdrll SCMINARIOS WEB 110m, 1490ton overhead MSS with 60ton

crane for 57.4m, 1380ton single-track HSR spans
== b ‘

D) EJECUCION, IN SITU, A VANO
ENTERO

SISTEMA DE ENCOFRADO MOVIL
(MOVABLE SCAFFOLDING SYSTEM)

Opened outer form during launching
(AP Bridge Construction Systems)




CICLO DE
MC SEMINARIOS WEB

E) EQUIPO DE LANZAMIENTO DE
VIGAS (DOBLE T, ARTESA, ETC.)
SEGMENTACION LONGITUDINAL
EN ESTOS CASOS, LA LOSA DE

TABLERO SE EJECUTA IN SITU O
POR PANELES PREMOLDEADOS
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EQUIPOS DE
MONTAJE

IZAJE DE
DOVELAS
MEDIANTE

GRUAS
SOBRE VIGAS
LATERALES

(UNDERHEAD)

Segment support under the side wings (Photo: VSL)
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EQUIPO DE TRANSPORTE Y EQUIPO DE
LANZAMIENTO A VANO ENTERO.

Figure 12. Short launcher with two-span underbridge for 32.7 m (107 ft),
9000 kN (2020 kip) dual-track box girders. Courtesy of BWM.

igure 9. Extraction saddle of a tire trolley for 4000 kN (900 kip) single-track

hox girders. Courtesy of BWM.

IZAJE, TRANSPORTE Y MONTAJE FULL SPAN

LA VIGA MONTADA, MOSTRADA EN LAS
IMAGENES POSEE UN PESO PROPIO DE 900 T
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B A rticulated underslung ganrry for bifurcations (Photo: Strukturas)

¥ —— -y

EQUIPO DE LANZAMIENTO INFERIOR .
(UNDERSLUNG GANTRY) ARTICULADO QUE
PERMITE LA BIFURCACION Y CURVA DE LA
TRAZA. PORTICO DE ANCHO VARIABLE
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MONTAJE DE DOVELAS
MEDIANTE EQUIPO AUTO
LANZADOR TELESCOPICO
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\ l LL Figure 9. This heavy twin-upper-truss unit is for precast concrete macrosegmental
\ erection.

MONTAJE DE DOVELAS U Y CAJON
(MACROSEGMENTOS) MEDIANTE
EQUIPO AUTO LANZADOR DE VIGAS
“MELLIZAS” RETICULADAS
SUPERIORES (TWIN UPPER TRUSS)

Figure 3. This shows a twin-upper-beam gantry with support cross beams. Photograph courtesy of NRS.
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SECCIONES
USUALES. PRE Y
POSTESADO,
MIXTOS HORMIGON
- ACERO

T CAJON

ACERO

VIGA U
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SECCIONES MENOS USUALES.

CAJON MULITICELULAR

CAJON POSTESADO CON
ALMAS DE ACERO .
CORRUGADO O RETICULADO S===

Diaphragm

’ —
Top concrete flange ——

Corrugated

Internal steel web

tendons

External tendons

Internal tendons Bottom concrete flange
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CONSTRUCCION
PREMOLDEADA /IN SITU
SISTEMAS

- Forms on Scaffolding
- CAST-IN-SITU METHODS - Forms on Temporary Supportsf= Span-by-Span
{- Self supported Forms.......... {
Balanced Cantilever Erection
Longitudinal Translation (Incremental Launch)
Translation { Transversal Translation
Vertical Translation F Around a Vertical Axis

- DISPLACEMENT METH()DS{
Rotation +-«sssrrrererssenecenrararscn
Around Horizontal Axis
~ Beams placed with cranes or launching gantries
- PREFABRICATION { Short Linq Balanced Cantilever Erection
- Box Girders ~+ Progressive Placing
Long Line,l Span-by-Span Construction

Classification of Concrete Structures according to Construction Methods

Precast Segmental Erection
Balanced Cantilever Erection with Launching Gantry
Span by Span Erection with Launching Gantry
Balanced Cantilever Erection with Lifting Frames
Balanced Cantilever Erection with Cranes
Precast Beam Method
Full Span Precast Method
Span by Span Erection on Falsework

Insitu Construction
Incremental Launching Method

Form Traveller Method




CICLO DE

FEATURES & ADVANTAGES
e Dellvery of segments along
completed deck to rear of
gantry minimises disruption to
existing traffic networks.
® Necessary temporary works
require little ground
improvement and are generally
elevated, therefore causing
minimal disruption to existing
roads, structures or services.
® Support craneage is reduced
due to temporary works being
relocated by gantry.
e Clear, unobstructed access to
all work fronts is provided
within gantry system.
® Work can proceed on multiple
work fronts within the gantry, i.e
pier segment erection,
cantilever construction and
closure pour construction.

e Temporary loads are
introduced directly into piers.

Main Truss

Rear Support Leg

Segment Defivery on Completed Deck
or al Ground Level

SEMINARIOS WEB

Typical Erection Cycle

Description

Dura_ation: 6 Shifts

2 3

4

|

5

s CICLO DE

| Span N-1

Curing of Stitch (Ovemight)
Continuity P.T.

~ Span N

Launch Gantry to Span N

Segment Erection Span N
Stitch N to N-1

Span N+1

Erect Pier Segment

'

Closure Stitch Formwork

Align Pier Segment

Place Reinforcement
Place Formwork
Cast Insitu Diaphragm

Curing Pier/Co!umn Joint

Rear Upper Cross Beam

Rear Lower Cross Beam \ Front Lower Cross Baam

Stressing Platform

Direction of Erection ———P»

i

Front Upper Cross Beam

CONSTRUCCION
POR LANZAM.
DE VOLADIZOS
BALANCEADOS
CON VIGA
LANZADORA

Pler Bracket




FEATURES & ADVANTAGES

/ .
Closure Stitch Formmork

CICLO DE

Relatively simple temporary
works requirements.

High rates of erection.

Large segments can be erected.

Optimised crew cycles.

Multiple levels of segment
alignment and adjustment
are possible.

Strand lifting units can be
adopted and provide several
levels of safety features.

Stitching Beam

1

SEMINARIOS WEB

Typical Erection Cycle

Duration: 13 Shifts

\ Description

Erect & Assemble Lifting Frames &
Brackets on Pier Head

Segment Erection - Pair 1

1 2 3 4

5

6

7|8

9

10

Wet Joint Construction

Wet Joint Curing

Segment Erection - Pair 2-3

Segment Erection - Pair 4-5

Segment Erection - Pair 6-7

Segment Erection - Pair 8-9

Segment Erection - Pair 10-11

Segment Erection - Pair 12-13

Remove Lifting Frames

Upper Cross Beam
e Rall Beam

Lifting Frame

Lifting Spreader Beamn

Segment Dedivery al
Ground Level

- / Alignment/Suppor

Hanger Beams

17 pair of field segments erected by crane

Segments wre suspended lrom hanges beams
or lifting frames when there Is a wet jaint

CICLO DE
CONSTRUCCION
POR VOLADIZOS
BALANCEADOS
CON PORTICOS
DE IZAJE
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FE ATU RE S & ADVANTAG E S . Typical Erection Cycle l Durationlz 8 Shifts ‘

° Temporary works | Description | 1 ‘ 3 l 4 |5|6|7 |8 \ CICLO DE
requirements are minimised. b it 4
; . . P i Sococt ek CONSTRUCCION
® Fastrates of erection are possible. il e Bagiaet
e Multiple work fronts are possible. POR VOLADIZOS
® O tlmlsed crew size. Segment Erection - Pair 1-3
e e siee | BALANCEADOS
® Minimal engineering requirements. Seamenit Ersetion= Pl 4:8 )
® Cranes are generally readily | CON GRUAS
available in the market. Shgmant Erection SFer 19
® Cranes can be ut.ili.s.ed to Secient Exsclion= Far 1012
execute other activities.

1% pair of field segments erecled by crane
Segments are suspended from hanger beams
) If there Is a wet joint 1o be cast
Stressing Platform

Hanger Beams

N\

Stitching Beam

|

Closure Stitch Formwoark

Pier Segment Erection by Crane

N\

Segment Dellvery at
Alignment/Support Bracket Ground Level
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FEATURES & ADVANTAGES

| Instaliation of strand
Stressing of cantilever P.T

® Long-span bridge structures
with access constraints can be
easily accommodated.

o Craneage capacity

requirements are minimised.

o Crew efficiency between 1 pair
of form travellers is optimised.

Form Traveller

Typical Construction Cycle
Description

Removal of stop end form and form ties

L Durauon S&ycyda 12 houtspefday
oy 1| Du&, 1 s
a8 1‘!".' "Y ‘!I!'TI'D'I

| Curing - Traveller #2

S}rIpth of outer, inner, bottom form
Launching and fixation of rail beam

: memmmamm

Cleaning of form panels

"_»mmammm
M]usl / Close outer and bottom forms
| Placing P.T. ducts / inserts for bottom siab / webs

‘ Launch inner - web !orms ad;ust 1 close inner web forms

| Placing reinforcament / PT. ducts / insert for upper deck
| and cantilover wing

Final survey / check of level / ahgnment

- Pour concrete
Curmg Traveller #1

- Traveller #1 - Traveller #2

Main Frame

Front Transverse Truss
Anchoring Jack
Outer Roller Be am Stitching Beam /
/ ; A

\ Rail Beam l
1\

Closure Stitch Formwork

Lower Front Transverse Beam

Lower Rear Transverse Beam

Bridge Abutment

7 CICLODE

CONSTRUCCION

| POR VOLADIZOS

BALANCEADQOS -
IN SITU
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Precast Segmental — Span-by-Span

Erection with Launching Gantry (Overhead or Underslung)

- ‘ Typical Erection Cycle .' Duration: 47-097!:)7@37 - CICLO DE
’ Spans typlca”y = 170 ft Deaction \ DIS N/S DIS N/S DIS N/S DIS N/S =
= Speed of Erection | Lmnching of Geriby CONSTRUCCION
(1 span per day possible)  Segment Placing .. | | POR LANZAM.

. S ma I I C rew Segment Alignment / Gluing

= Delivery from behind or ' Wet Joint Casting VANO A VANO
below Curing (Overnight)

= Temp load directly into ' Installation of External P.T.
Piers | Stressing of Extemal P.T.

Rear Support Leg Upper Cross Beam

Rear Lower Cross Beam

Front Support Leg

Segment Delivery at
Ground Level

Front Lower Cross Beam
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Precast Segmental — Full Span

Erection with Launching Gantry

Typical Erection Cycle
Description
Delivery New Span from Yard to

= Typically short spans pemr e
= Very high rate of erection s s

= Factory casting environment -
Very high quality e e

Load New Segment into

Return Launching Carrier to Yard

- M'n fO“OW Up Work Launching Carrier
= Large temporary loads [ebliomesdii il

Prepare Permanent Bearings
for Grouting

Grout Permanent Bearings

Launching Carrier
Delivery of Precast Span along Completed Deck Rear Lifting Frame

L h
by Launching Carrier /‘N Lifting Winches
Rear Trailer
.

Front Lifting Frame Front Traller

v ¥~

ACA A ACA A

Direction of Erection ———p»

“ = - '\
Rear Fixed Leg
Rear Mobile Support

CICLO DE

56 78 gﬁ:fn;;m?:ts?ﬁ:rzzonzzzs' CONSTRUCCION

POR LANZAM.
VANO ENTERO

l. _

Support Beam

Front Mobile Support

Front Fixed Leg




CICLO DE
NC SEMINARIOS WEB

FEATURES & ADVANTAGES Typical Eretlion Cygie [(===Oralon: 251 Oysle (Hen )

— Shift- 1 Shift- 2 _
® Fast rafas of erection. Description . (10 Hour Shift) (10 Hour Shift)

Lift and place 1 beam (outer most) with
® Relatively simple erection precast plank on top

gantry, or crane erection.
Lift and place 2™ beam with precast plank

® Beam delivery possible on top
along completed deck to ‘
rear of gantry, thus Lift and place 3™ beam with precast plank
minimising disruption to on top

existing traffic networks.
Lift and place 4" beam with precast plank

on top

® Small works crew size.

Reposition the intermediate planks into

e Geometry control is minimised. final position
® Precast beam production is Move gantry to center viaduct then launch

relatively simple and requires to next span

low levels of mechanisation.

N ——
Rear Lower Cross Beam .
Rear Upper Cross Beam Main Truss Front Lower Cross Beam

Front Upper Cross Beam

in Lifting Position \

in Lifting Position

Rear Support Leg

Front Support Leg

Support Tower

4

CICLO DE
CONSTRUCCION
POR LANZAM.
VIGAS
PREMOLDEADAS
INDIVIDUALES
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e

Concentrated work front optimises
craneage requirements,

Site constraints such as poor
ground and access restriction
can be minimised.

Minimal temporary works.

Seven-day cycle is achievable if
overtime is allowed.

Require only a moderate
investment in speciallsed
equipment such as launching
nose, launching jacks,
conventional jacks, launching
bearings and guides.

Casting Bed

Vertical Reaction Beams

iz

CICLO DE
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TYPICAL CONSTRUCTION SEQUENCE

2]

Cast segment (A),
Install Bunching nose,
Irstall pulling units

Pull segment (A) forward
using pulling jacks attached
{0 reaction beam

k™~ Construct segment (B)

repeat stage @ and @ for

Direction of Launch ——Jp»

Typical Construction Cycle Duration: D-Dly Cyde {Days)

'mma.mrm

Description 12345678
Launch Segment

Install Base and Web Rebar

Concrete Base and Webs
Install Inner Forms

Install Top Slab Rebar
Concrede Top Slab
Curing

Stress PT.

Monolithic or Stressed Connection

o
Pulling Jack to 1" Segment

Launching Nose

ra

Launching Bearings

Lateral Restraint

CICLO DE
CONSTRUCCION
POR LANZAMIENTO
INCREMENTAL
(EMPUJE O
ARRASTRE)
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F E ATU RES & ADVAN TAG E S Typical Erection Cycle Duration: 4-Daly Cycle (Days)
e Minimised engineering St + 2 s s+ CICLODE

requirements are possible. Installation of Scaffold Support CONSTRUCC] O N

® Modular support system can

be relocated with ease and Erection of Segments POR SEGMENTOS
relatively quickly. .

e Work can proceed on multiple Alignment and Gluing MEDIANTE GRUAS Y
work fronts. |

® Production crew size is fully Post Tensioning Operations A P U N TA LA M I E N TO
utilised and optimised.

® Good access is provided to all Load Transfer onto Permanent Bearings
work fronts.

Relocation of Falsework Support

Span Jack
pe Falsework Support

Segment Delivery at Ground Leved

Span Jack

Stressing Platform

L

,I _______ b e dobbabubogoda, xRudt

=<l

=

o e ——
e
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SISTEMAS Y FACILIDADES
DE CONSTRUCCION

Figure 4. Reinforcing bar jig for full-span cage prefabrication of a single-track
U beam.

MOLDES PARA VIGAS ENTERAS TIPO U Y
CAJON, PARA SECCIONES PRE Y
POSTESADAS O COMBINADOS

r:‘

J"“—‘

Figure 6. Casting cell for combined pre- and posttensioning. Courtesy of VSL.
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SISTEMAS Y
FACILIDADES DE
CONSTRUCCION

PLANTA DE
CONSTRUCCION Y
ACOPIO DE
PREMOLDEADOS

ACOPIO DE
SEGMENTOS

TRANSPORTE DE EEE.. ]
SEGMENTOS

Segment delvecy on the grownd (Mhota: VL)
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Stroddie corrier for segment handling (Photo: tABSE WG Singapore)

SISTEMAS Y
FACILIDADES DE

CONSTRUCCION mll f"’"'!‘

”\ﬂ\.é' dlﬂ

NAVE DE
PREMOLDEADOS,
MOLDES Y PORTICOS
DE MOVIMIENTOS
DENTRO DE LA
PLANTA




CICLO DE
SEMINARIOS WEB  p|SEfO Y CARACTERISTICAS SIST. DE TESADO

et

VOLADIZOS BALANCEADOS - SISTEMA DE CABLEADO DE VOLADIZO Y CONTINUIDAD

e — e e e R S
1 1 T 1 T T -1 T 1 T 17 1717 171
Ot A DelatA Data? A
(sl (e} (Typweal)
—B Cartiever Tenaues —8 Choaure Joky —a§ oo Jow! Top Soxtnorty Tongses
?—:‘ — N —— — i B s —1 ‘ [ <5 |
1-8 l —— | S | - "_‘#4{
Detail A . Detoit A R —8 Detai A
4 ul
Section B-8 Ssction B8 Secton 8-8 Section B-8
Cantiaver Post. Tansioning Tendons Anchored on End Faces Cantisver Poat-Tenaloning Tandans Anchoved in Top Bilsters Baftom Cartirully Tandons for Saanced Canfien Construction Top Continuty Tendons for Balanced Cartlever Corabustion
VANO A VANO - SISTEMA DE CABLEADO EXTERNO Y MIXTO pT ext. no adherente): Mejora tiempos
E:,vwwf'v- Joird Conrdnia Unit Erzmr-fm J:\:'\! Eitpwfn)om Continpous Ut Er;u'u:on Ia-nf

o ———— e e i M | - - | ~ - de ejecucion, facilidad de inspecciony
I i I I DateA 1 I I ' ' I | ! reemplazo de cables, no requiere
sellado de juntas con resina epoxi.
Requiere mayor cuantia de acero teso
por menor excentricidad. El acero teso
| w no llega a fluencia en ULS.
o PT int. y mixto (adherente): Ventajas y

— 8
Detail A Section B-8 Saction B-8

Typical Span Post-Tension for Span-By-Span Construction Extemalinternal Span-By-Span Tendons desven taj as inversas.

Cosore Joot ¢ Per Defail A .B

— l‘ LAY L-.-»? —

Typical Inferior Span




Top Slab Cantilever Tendons Anchor

Shear Key Cantilever (*Face Anchored”)
Tendons
J¥Yell CICLO DE == !
= SEMINARIOS WEB » > ©%0dpdooo
: Top Temporary
"‘:'v‘nvn ¥ kot PT Bars
-7 171 (MR L T; S :{ ¥ r :r:‘“' .h‘ :4{:::.“ Bottom Continuity ' ‘ Cantilever Tendons
o | | o / Anchor Blister \ ¢ Anchor Blister
HE = ' K| i Web Shear Keys
it vyt J’ ¥ 4 ' \! LT

Hx 0 da o indi"da | |
Mraed Oeedon acbhons ﬁ A% o

] ; ik phraivhrsbgke Bottom Slab Bottom Continuity

i e ﬁ‘ \, Shear Key Bottom PT Bars Tendons

( i \ Typical Balanced Cantilever Segment

| TT = Q:;S -

| " BT :T_._. 100 Au vrardd teredn e ~

e e SECCION TRASNV. TIP.

- Posttensioning tendon locations.
I \\K sgv Lo CABLES INT/EXT, BLISTERS,
| AW da. Suvadhar

LLAVES DE CORTE
RELACIONES Y CUANTIAS ORIENTATIVAS VIGAS CAJON (V vial - F ferroviario)

VANO A VANO-L/H (S.A.-Hcte): V 18 a 22 F14a18

VANO A VANO-L/H (C.-Hcte): VvV 20a25 F16a20

VANO A VANO-L/H (C.-Hvar): VvV 33a50/14a20 F26a40/12a16

VOLAD. BALAC-L/H (C.-Hcte): V20 a 25 F16a20

VOLAD. BALAC-L/H (C.-Hvar): Vv 33a50/14a20 F26a40/12a16
CUANTIA TESA (kg/m3): V 40/50 F 60/70

CUANTIA NO TESA (kg/m3): V 90/150 F 140/150

ESP. PROM. HORMIGON (m):  V 0.45/0.7 F 0.55/0.9 (Vol / B losa sup)

Transverse Post-Tensioning in Deviation Ribs

A/

Vertical Post- Tensioning in Webs

Transverse Post-Tensioning in the Top Siab of Box Girder
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SISTEMA DE EJECUCION POR

DOVELAS CONJUGADAS
ASEGURA CORRECTO

ENCASTRE TANTO EN TRAMOS
RECTOS COMO EN CURVOS EN

EL PLANO VERTICAL Y
HORIZONTAL Y PERALTADOS

@ |

ELEVATION

PLAN VIEW
FIGURE 11.44 Typical short-line precasting operation.

® @D

ELEVATION
FIGURE 11.45. Straight bridge.

: ) | END BULKMEAD
ELEVATION

FIGURE 11.46 Bridge with vertical curve. FIGURE 11.48 Bridge with superelevation.
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VIADUCTOS MIXTOS
m |ZAJE VERTICAL

B IZAJE POR GRUAS
B VOLADIZOS SUCESIVOS
B LANZADOS

Progressive cantilever erection of the main-span
over the railway lines and South Approach viaduct

Launch nose (left) and girders (right) supporied by a Hilman Roller dunng the launch

| ! I |
it 1] o
- -
3T ana '327
]
)

SIEP 1 SIEP 2 SIEP 3 SIEP 4
ELEVANON - LAUNCHING NOSE / HILMAN ROULER MECHANISM
Rocker assembly working mechanism

PUSMNE De T TON
-
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VIADUCTOS MIXTOS

RELACIONES L/H Y PESOS
ORIENTATIVAS (solo secc. acero)
Secc. U e |, mixtas. o
S.A. V:22a30 F:18a 24

C. V:28a37 F:22a30

Peso acero/m2 losa (kg/m2)
Seccion |

C.: (gs=2.85L(m) +45
S.A.:14C.

Seccion U

C.: ¢s=0.105L(m)*1.6 + 100
S.A.:1.4C.

e
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PAC

HORMIGON ARMADO |
O PRE/POSTESADO

PILAS DE APOYO

ESQUEMAS TIPICOS DE PILAS DE APOYO
« CAPILTEL Y MONOCOLUMNA

« DINTEL Y MONOCOLUMNA

« DINTEL Y MULTIPLES COLUMNAS

Post-Tensioning in Straddie Bents

‘ ‘

B D
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Foundation
and Wall
Elements

METODO “ABC” DE

ABC
CONSTRUCCION ACELERADA DE :
ACCELERATED Bacert Embekinars
PUENTES. PRINCIPALMENTE Methods ABC Construction
BRIDGE
BASADO EN ELEMENTOS
CONSTRUCTION  prEraABRICADOS DE FACIL Technologies
TRANSPORTE Y RAPIDO MONTAJE
MEJORA! Fast Trapk
B FACILIDAD CONSTRUCTIVA IN SITU Contracting
B TIEMPO TOTAL DE CONSTRUCCION
B SEGURIDAD PARA EL TRANSITO PUBLICO EN OBRA e TR e B T T
REDUCE: EN SINTESIS MEJORA LA CONSTRUCTIVIDAD Y
B PERTURBACION DEL TRAFICO TIEMPOS DE EJECUCION. REDUCE COSTOS

B TIEMPO DE EJECUCION IN SITU

REQUIERE MAYOR EXPERTISE DE INGENIERIA Y

B DEMORAS POR CUESTIONES CLIMATICAS MANAGEMENT.
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PBES (Prefabricated Bridge Elements and Systems) B i ) )
FUNDACIONES, COLUMNAS, DINTELES Y ESTRIBOS
¥ & pgrpgrg f

PREFABRICADOS, ENSAMBLADOS IN SITU

Connecting Shell 1 .
Footing and Precast UHPC Placing Shell SUBCLTING Sucw 10 Casting Columa Counecting Cotuma to
Coluinn Shell PRl Footing (Normal Concrete) Cap beam
. (VHEC) (UHPC)

reinforcement

Prefabricated Cantilever Abutment

Precast Bent Cap e




DESARROLLOS Y CONCEPTOS DE PBESs PARA EL DISENO

MC ClCLO DE SISMICO BASADO EN LA PERFORMANCE. GENERACION DE
& SEMINARIOS WEB “FUSIBLES” Y ZONAS PROTEGIDAS, EN LAS CONEXIONES
Performance based Damage States CONEXIONES (FUSIBLES):
— | ' - UHPC/ECC
o | g 5 ; o - SUPERELASTIC SHAPE MEMORY
i iy ‘ ALLOY (SMA)
tparaconstruccio 8 .
: & o | o |2 em - SELF-CENTERING COLUMNS
A b°°q,$° SyRae | Opesionn | tNeBiy Colapes * ABC relies on precast members that are connected in the tield.
: O Displacement T ) ax
Performance Based Seismic Desngn

7
? 4 } Seismic Performance Requirements for Bridges
i J L © B : (cast-in-place or precast)
S - Connection  * No collapse under strong earthquakes
CP Connections £ S T e [ ] Locations * Plastic hinging of columns- structural fuse
; N r * Capacity-protected cap beams and footings
Connectlon I
ED Connections £ Plastic Hinge Zone Locations ‘
AN =l AN ;
- ? =. * ABC connections must ensure
ED - EnergY Dissipating « Column Plasﬂc hln‘ln'
SEECpC o aIl cP * No damage to cap beams and footings
ED - Energy Dissnpatmg

e CP — Capacity Protected
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Grouted Duct —
ASTM A 760

CONEXIONES IN SITU - PBESs ™

|
[EQ 3,6,5.1-1]
0.67d
= wifve

7

,l (grade 60 bars)

Grout Bed—"
* Mechanical bar connectors
* Grouted duct connections

N

* Pocket connections
* Socket connections

* Two-stage integral pier cap
™ CIP

Diaphragm

Grouted Duct

Connections Precast

CapBeam

Precast
Segmental
Column

(to demonstrate
feasibility)

Footing

Hieghways for LIFE Precast bent concept
for seismic regions after NCHRP Report 698

GROUTED DUCT CONNECTIONS

SOCKET CONNECTIONS

CIP Footing

Precast Column with
Cast in. Mece Footing

L

/ )
Bedding Layer o Long. Rein
[~ Gtk SECTION A-A
A POCKET CONNECTIONS
Mechanical Bar NGES: N 9 EAAR GRS COANECIEY oY ot Ih
plastic hinge zone is allowed (3.6.4.4) so this
Con n ec tor S detall does not meet the Gs for ABC.
PC Column ¥
Grouted Sleeve i'
Conple 1GC) \_* 5 g
[t o
e g Headed Bar
E 5 Coupler (HC)
}

T

-
-
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PERFORMANCE SISMICA - INNOVACIONES
SHAPE MEMORY ALLOY

[ T Innovative Materials

We developed “design specifications™  Superelastic Shape Memory Alloy (SMA)

G § & Auteeste < Martenste o
‘ (Forvad Trmcdamsten)
mond

Reinforcing Superelastic 3
NiTi SMA Bars

\ NG
-,,‘4/ al WAg Sartrmare
" Py A
—— ; Poi §51 g
'
[ e _ §
/ | loading S
RSN /
h J /‘E e unloading
___ Paraoveier __ Nhmene®  Expectsd™
Aswards modesa A 4500 ka (S100S M| 5520 ks YO0 M 1 - .
Fout el seis b, - 200 gl (AT5 Mo
Asstarde ywit vowrgh | 42530010 WPy B A () Py !
Lower plaseew shoess fackr, ! 043 043  ~e— " —
Meccoarntds sapecmais tbwn 2 L ™ nanend " ! g
Secondary post e 3RS 0, € 23 I foinis
Lme st 1, na \o% st

Steel
SELF-CENTERING COLUMN

[ ] Strand: Stays elastic, provides re-cent
Rebar: Yields and dissipates energy

E Total

Strand

80% softer and 20% weaker than steel

30-30% {;m

Rebar

_,
L

FIU Research: UHPC
Connections = SMA or

] Self Centering PS

AISLADORES SISMICOS

SEISMIC RESPONSE COEFFICIENT

Table 1. Seismic performance strategies for connections.

| Sedsmic Performance Stralegy

Performunce Behayior

Capacily-Protecsed (CP)
Conpections

[ Energy-Dissipating (ED)
Conpections

CP elements provade o cyclic strength tat is higher than the strength of the
adjacent bridge members, allowing the coancction o remain essentinlly elastic
with minimsal or no damage. As a result, the inclastic deformations are forced o
occur in the adjacent clements

“ED clements provide a cyclic strength that is kower than that of the adiacent

membess, thereby causing the inclastic deformation % occur in the conpection,
but high enough to dissipate enough encrgy (o contnbute usefully 1o the system
damping. The deformation capacity is high enough o satisfy e demands
associnted with the seivmic zope in which the hridge is bualt, The connection
may saffer damage. but the consegoent strength loss must be acceptable in all
degrees of freedom, including both the primary ooe in which the inclastic
detormation occurs and others (n which minimal deformation is expected

Deformation Elements | DE)

DE have littke or no streagth in the degree of freedom in which the deformation
occurs, The deformation capacity is high enough to satisfy the demands
associated with the setsmic zooe in which the bridge is budle, The connection
protects the adjacent bridge members by coscentrating seismic deformation
within the connection region bot typically provides negligible encrgy
dissipation. The deformation may be free (e.g., a pin), clastic (e.g., an
clastomeric pad), or inclastic. Scismic solaton bearings may provide both large
delformativn capabilibes and significant energy dissipation.

High

to Adjacent

Low

Moderate

Energy Dissipating

Not Permitted (Moderate Seismic)

Deformable

Not Permitted (Low Seismic)

Energy Dissipating
(High Seismic)

Deformable
(High Seismic)

Low Moderate

High

Deformability

Seismic performance of connection elements in relation to cyclic
strength and deformability and their application for moderate and high

seismic zones.
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.....

VIGAS DE ACERO O DE HORMIGON
PREFABRICADAS

PANELES DE ESPESOR TOTAL O PARCIAL PARA
LA EJECUCION DE LA LOSA DEL TABLERO

._“
i By
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Foundation
and Wall
Elements

Structure Rapid
Placement Embankment
Comifruction

Methads ABC

Technologies

Fast Track
Cortracting

s

/AY;

¥

i) |

_1,;: ¥

=
,=
=
=
r‘
- E—
L]
=

Precast Deck Panel with Integral Barriers
(source: Utah DOT)
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SEMINARIOS WEB ' r— ENREJADO DE ACERO

ABIERTO (OPEN STEEL
OTROS TIPOS DE PANELES

PARA TABLERO
ENREJADO DE ACERO RELLENOS

CON HORMIGON (CONCRETE

FILLED STEEL GRID) PANEL ORTOTROPICO

DE ACERO O ALUMINIO

- FULL-DEPTH PARTIAL-DEPTH
- CONCRETE CONCRETE
FILLED GRID FILLED GRID
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VIADUCTO FERROVIARIO MITRE
CIUDAD DE BUENOS AIRES (2019)
MONTAJE SPAN BY SPAN

COMITENTE: MINISTERIO DE TRANSPORTE DE LA NACION — AUSA
CONTRATISTA: ROGGIO — CHEDIACK UTE

PROYECTO EJECUTIVO: EEPP SA

INSPECCION DE OBRA: PEYCO
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SOLUCION VIGA IN SITU DOBLE U O W - MONROE Y ROOSEVELT
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PILAS TIPICAS
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MOLDES EXTERNOS
E INTERNOS DE
DOVELAS

CONSTRUCCION

MEDIANTE SISTEMA
DE DOVELA
CONJUGADA
ASEGURA
ENCASTRE. TOTAL
DE DOVELAS
CONSTRUIDAS: 1017
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NAVE DE
CONSTRUCCION L
DE DOVELAS
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PLANTA DE
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DE DOVELAS
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VISTA INTERIOR DE
SECCION TIPICA
DESVIADORES
LATERALESY
CENTRAL

PUEDE VERSE EL
SISTEMA DE
ENVAINADO Y
BARRAS DE
VINCULACION DE
USO CONSTRUCTIVO
Y PRECOMPRESION
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DOVELA DE PILA
DIAFRAGMAS DE ANCLAJE

SISTEMA DE IZAJE DE DOVELAS
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VIGA DE
LANZAMIENTO -
SINGLE-GIRDER
TELESCOPIC
OVERHEAD SELF
LAUNCHING
GANTRY CRANE -
SPAN BY SPAN
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MONTAJE DE
DOVELAS
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TWIN-GIRDER

OVERHEAD SELF [

LAUNCHING
GANTRY CRANE -
SPAN BY SPAN

W

SEMINARIOS WEB

PAN Olazal
direccion
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DESPLAZAMIENTO DE
VIAS EXISTENTES,
PREVIO A LA OBRA,
PARA POSIBILITAR EL
SERVICIO FERROVIARIO
ININTERRUMPIDO
DURANTE SU
EJECUCION
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ASOON
Of

VIGAS DOBLE U o W EJECUTADAS
IN SITU EN ROOSEVELT Y MONROE

POR NECESIDAD DE GALIBO BAJO
PUENTE
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VIADUCTO FERROVIARIO SAN MARTIN
CIUDAD DE BUENQOS AIRES (2019)
MONTAJE FULL SPAN

COMITENTE: MINISTERIO DE TRANSPORTE DE LA NACION — AUSA
CONTRATISTA: GREEN - ROTTIO UTE

PROYECTO EJECUTIVO: EEPP SA

INSPECCION DE OBRA: IATASA — ATEC UTE
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SECCION TiPICA 1: & | |
UNA VIGA CAJON PREMOLDEADA & \r"’sg'
POR VIA \
SECCION: ARTESA + LOSA (PREM.) |
PRETENSADO : | Josm
H 47 / ADN 420/ C1900 BR
025
SECCION TiPICA 2: ;m
DOS VIGAS NABLA PREMOLDEADAS POR —
VIA MAS LOSA IN SITU gm_

SECCION: NABLA (PREM.) + LOSA (IN SITU) &
PRE Y POSTESADO
H 47 / ADN 420 / C1900 BR
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PILAS TIPICAS
DE 1Y 2 VIAS

DOS VIGAS
NABLA POR VIA
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PILA TIPICA DE 3 VIAS
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ESTACIONES
PATERNAL Y
VILLA
CRESPO

PILAS TIPICAS
DE 3Y 4 VIAS
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PLANTA DE VIGAS CAJON
PRETENSADAS Y POTICOS DE IZAJE Y
TRANSPORTE
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EQUIPO DE LANZAMIENTO -
FULL SPAN
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FR—

TRANSPORTE DE VIGAS
MEDIANTE CARRETON
AUTOPROPULSADO SPMT
(SELF PROPELLED
MODULAR TRANSPORTER)
POR SOBRE VIGAS
PREVIAMENTE INSTALADAS
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UNA VEZ QUE EL SPMT LLEGA AL LUGAR DE
MONTAJE, LA VIGA CAJON ES IZADA POR EL
EQUIPO LANZADOR Y UBICADA EN EL LUGAR
CORRESPONDIENTE

EL EQUIPO PERMITE DESPLAZAMIENTOS
LATERALES DE LA PIEZA
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MONTAJE DE VIGAS
“ESPECIALES” 39 M DE LUZ,

MEDIANTE MEGALIFT
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EJECUCION DE LOSA DE
TABLERO IN SITU, SOBRE VIGAS
NABLA
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GRACIAS POR SU ATENCION



