HIDASZ NAPOK — 2017 — SIOFOK

OSZVER GERENDAHIDAK
AZ EPITESTECHNOLOGIA TUKREBEN

Teiter Zoltan

statikus fOmérnok, UVATERYV Zrt.
mérnoktanar, Széchenyi Istvan Egyetem




Tartalom:

Kapcsolatok, csomoépontok
Keresztmetszeti kialakitasok
CsOfOtartds hidak
Oszvérpalldk

PREFLEX tartok

VTR® rendszer, ,LEGO”

Szabadon emelés

Abaqus modszer

egyeb




Acél-beton kapcsolat

Vianna et al., 2009: Experimental assessment of Perfobond and T-Perfobond shear connectors’ structural response
Skalska, 2009: VFT® - Prefabricated Composite Construction Method
Thomann, Lebet, 2008: A mechanical model for connections by adherence for steel-concrete composite beams




Acéltarto befogasa, tobbtamaszusitasa
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Link Slab Detail a Concrete connection of main girders.
Cross section through bracing (schematic)
Nakamura et al., 2002: New technologies of steel/concrete composite bridges

Connal, 2004: Integral Abutment Bridges - Australian and US Practice
ECSC, 2002: Composite Bridge Design for Small and Medium Spans




Palyatablak és utdlagos, folytonos nyirdkapcsolat

a
Section a—a

Final stage

Before grouting

O m. . m

rAir holes

AN

. Overlappiﬁg tongues

Section b=b « Grout holes

e Transverse reinforcement ‘» Void channels

Distribution plan of precast elements Fully prefabricated element
Vayas, lliopoulos, 2014: Design of Steel-Concrete Composite Bridges to Eurocodes
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Palyatablak, folytatolagos kapcsolat és rabetonozas

I Double headed studs

Steel decking l

Betore concreting 5 Shear reinforcement =+

Second
2 First phase concrete ; phase concrete

After first concreting phase . After second concreting phase

Bridge with two concreting phases.

Vayas, lliopoulos, 2014: Design of Steel-Concrete Composite Bridges to Eurocodes




Palyatablak, rdbetonozas, acél felsOov nélkdl is

Vayas, lliopoulos, 2014: Design of Steel-Concrete Composite Bridges to Eurocodes
Kuhlmann et al., 2008: COMBRI Design Manual II.




Palyatablak, rdbetonozas, acél felsOov nélkdl is

e Studs’ cover=0

Horizontal lying studs

Angle cleat with \—— — -
—  —wm
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e — E——
Solution A Solution B

Shallow composite sections with angle cleats and steel decking.

Vayas, lliopoulos, 2014: Design of Steel-Concrete Composite Bridges to Eurocodes




Gerinclemezes tarto

* Precast
planks

* Lower slab

Plate-girder railway bridges. (A) Wi
lower reinforced concrete slab, and (

6.62

Cross-section of the bridge over the river Lech in
Schongau, Germany

Schmitt, Seidl, 2010: Eisenbahnbrticken in Stahlverbundbauweise

Vayas, lliopoulos, 2014: Design of Steel-Concrete Composite Bridges to Eurocodes




Szekrénytarto

Ship-bottom-shaped cross section.

Double-web 1-beam for the SNCF with box girders

Vayas, lliopoulos, 2014: Design of Steel-Concrete Composite Bridges to Eurocodes
Schmitt, Seidl, 2010: Eisenbahnbrticken in Stahlverbundbauweise
KuhImann et al., 2008: COMBRI Design Manual I1.




Szekrénytarto, U tarto

Vayas, lliopoulos, 2014: Design of Steel-Concrete Composite Bridges to Eurocodes
Steurer, Fink, 2014: Innovative Composite Deck Slab for Railway Bridges




Kikonyokaolt konzol
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Vayas, lliopoulos, 2014: Design of Steel-Concrete Composite Bridges to Eurocodes



Kikonyokaolt konzol

Kuhlmann et al., 2008: COMBRI Design Manual II.




Kikonyokaolt konzol

Kuhlmann et al., 2008: COMBRI Design Manual II.




Hagyomany és Ujszerlség

+ Composite girder

Filler-beam bridge.
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Half-through plate-girder bridge.

Vayas, lliopoulos, 2014: Design of Steel-Concrete Composite Bridges to Eurocodes



Ujszerliség

Seidl et al., 2014: Economic Composite Construction for Birdges: Construction Methods Implementing Composite Dowel Strips




Gerenda csOfOtartd

At mid-span At support

Pipe beam bridge.

Vayas, lliopoulos, 2014: Design of Steel-Concrete Composite Bridges to Eurocodes




Gerenda csOfOtartd
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Nakamura et al., 2002: New technologies of steel/concrete composite bridges




Racs és Vierendel csOfOtartd

Casper, 2014: The First Fully Welded Integral Tube-Truss Bridge of Germany
Pal et al., 2015: Bajai kerékparos hid tervezese a Pet6fi- és a Pandlr-sziget kozé 2.




Hossztartd és iv csOfdtartd
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Nakamura et al., 2002: New technologies of steel/concrete composite bridges
Okamoto et al., 2012: Study on steel box girder bridges partly stiffened by CFT arch ribs
Chen et al., 2004: Application of Concrete Filled Steel Tubular Arch Bridges and Study on Ultimate Load-Carrying Capacity




Alapok

Seidl et al., 2014: Economic Composite Construction for Birdges: Construction Methods Implementing Composite Dowel Strips




Acél alséoves elOre gyartott tartd

Bottom view on the VFT-WIB girders at Kuchl bridge (A)

Seidl et al., 2014: Economic Composite Construction for Birdges: Construction Methods Implementing Composite Dowel Strips




Acél alséoves elOre gyartott tartd

RFCS, Seidl et al., 2013: Prefabricated enduring composite beams based on innovative shear transmission




Acél alséoves elOre gyartott tartd
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Bottom view of Vigaun bridge

RFCS, Seidl et al., 2013: Prefabricated enduring composite beams based on innovative shear transmission




Két acél alsdoves elOre gyartott palld

Seidl et al., 2014: Economic Composite Construction for Birdges: Construction Methods Implementing Composite Dowel Strips




Két acél alsdoves elOre gyartott palld

s

coating in the prefabrication plant

Seidl et al., 2014: Economic Composite Construction for Birdges: Construction Methods Implementing Composite Dowel Strips




Két acél alsooves elOre gyartott tartd

Seidl et al., 2014: Economic Composite Construction for Birdges: Construction Methods Implementing Composite Dowel Strips




Két acél alsdoves elOre gyartott tartd

Bottom view with three VFT-WIB girders and spring plates at the middle support

Seidl et al., 2014: Economic Composite Construction for Birdges: Construction Methods Implementing Composite Dowel Strips




Két acél alsdoves elOre gyartott tartd
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Placing of the VFT-WIB glrder Wlth 32 20 [m] Iength

Seidl et al., 2014: Economic Composite Construction for Birdges: Construction Methods Implementing Composite Dowel Strips
Hechler et al., 2008: Continuous Shear Connectors in Bridge Construction




Beton fels6oves elOre gyartott tartod

“Ready to transportation” VFT girder in the factory
Hechler et al., 2008: Continuous Shear Connectors in Bridge Construction
Skalska, 2009: VFT® - Prefabricated Composite Construction Method




Beton fels6oves elOre gyartott tartod

Steel girders on site

Seidl et al., 2014: Economic Composite Construction for Birdges: Construction Methods Implementing Composite Dowel Strips




Alapelv
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elastic bending

lower flange is encased in concrete

after hardening concrete is prestressed
by releasing of bending load

on site slab is cast and steal wab
is ancased in concrale

Fabrication of prestressed composite girder
ECSC, 2002: Composite Bridge Design for Small and Medium Spans




NYEINER

Transportation of a Preflex : p——
Single span bridge in Kerpen Horrem, Germany.

41,25 m long HE 1000 A beams used for
prestressed composite girders of " Preflex " type.

ECSC, 2002: Composite Bridge Design for Small and Medium Spans




Hazai vizsgalat

Kovari Akos okl. szerkezetépité mérnok
Dr. Kovacs Nauzika egyetenti docens

PREFLEX TARTOK GYARTASI,
EPITESTECHNOLOGIAI ES STATIKAI KERDESEI

Ennek eredményeképpen megallapithaté, hogy a szek-
renyes keresztmetszeti PREFLEX tartok statikai elonyei a
kovetkezok:

e A feszitéssel lehetéség van a tartomagassag csokkenté-
sére, ezaltal a vasbeton hidgerendakkal azonos magas-
sagu hidak épithetok.

e Szamitasa szoftveres és szabvanyi hattérrel ellatott, stati-
kai viselkedése megbizhatoan kovetheto.

A PREFLEX gerendak hatranyaként megemlitheto, hogy
a feszitoerd és a gerendamerevség egymasra hatasa miatt
szamitasa csak iterativ uton vegezheto el.

K&vari, Kovacs, 2012: Preflex tartok gyartasi, épitéstechnologiai és statikai kérdései




llyen allatok pedig nincsenek!
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Epitési fazisok

Headed studs

Group of studs for
the cross beams
positioning.

Steel box

Construction stage 1

Petzek et al., 2014: VTR® - A Modern Composite Bridge Concept



Epitési fazisok

Precast reinforcement cages -
fast, simple and efficient

Reinforcement -
connectors

Holes left for the in-
situ concrete

Simple side
formworks between
the cross beams

Precast concrete
cross beams

Continuity
reinforcement

Construction stages 2 and 3
Petzek et al., 2014: VTR® - A Modern Composite Bridge Concept




SEE - ria

Epitési fazisok

Construction stage 4
Petzek et al., 2014: VTR® - A Modern Composite Bridge Concept




SEE - ria

Construction stage 5 and 6

Petzek et al., 2014: VTR® - A Modern Composite Bridge Concept

Epitési fazisok

Precast concrete
slabs

Connecting
reinforcement for the
precast caps




SEE - ria

Epitési fazisok

The concreting is
made without
formworks

Construction stage 7

Petzek et al., 2014: VTR® - A Modern Composite Bridge Concept




Road structure

Safety / pedestnal
parapet

Side cap

Construction stage 8

Petzek et al., 2014: VTR® - A Modern Composite Bridge Concept




Alaprajzi elrendezés
Plan view of the Mures River Bridge

A

6000
"
720040

Petzek et al., 2014: VTR® - A Modern Composite Bridge Concept




Pillér feletti csomopontok

Fixed node 3D view, axes 5, 6, 7 — double composite structure

Node with calotte bearings, axes 0 — 4, 8 — 12 — double composite structure
Petzek et al., 2014: VTR® - A Modern Composite Bridge Concept




Megvalosulas

Arrangement of the prefabricated cross girders at equal intervals on the steel
boxes
Petzek et al., 2014: VTR® - A Modern Composite Bridge Concept




VTR® RENDSZER, ,,LEGO”
Megvalosulas

[ntermediary composite girder system

Petzek et al., 2014: VTR® - A Modern Composite Bridge Concept
Teiter Zoltan 2017.06.08. 48.




Megvalosulas

Arrangement ol the prefabricated slabs on top ol the composite girder system
Petzek et al., 2014: VTR® - A Modern Composite Bridge Concept




Megvalosulas

View of the final bridge
Petzek et al., 2014: VTR® - A Modern Composite Bridge Concept




Alapelv

auxiliary pier
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Balanced lift method for a bridge with compression struts and auxiliary pier

bridge girder :
W 'compression strut i

Balanced lift method for a bridge with compression struts

Kolleger, Wimmer, 2014: Design of Bridges According to the Balanced Lift Method




SZABADON EMELES
Gyartas
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Production of prefabricated elements at the 'U.lhll'lall'l prcu.mun” company Oberndorfer

Kolleger, Wimmer, 2014: Design of Bridges According to the Balanced Lift Method
Teiter Zoltan 2017.06.08. 52.




Lowering of the top points of bridge girders with the aid of mobile cranes

Kolleger, Wimmer, 2014: Design of Bridges According to the Balanced Lift Method




Az igazi lehetOség

Potential of the balanced lift method

= . g —

s R e e 1

}-: | Balanced lift parts —=
o / —

"'\._!_

Design of a valley bridge according to the balanced lift method

Kolleger, Wimmer, 2014: Design of Bridges According to the Balanced Lift Method




,Abaqus” mdodszerU betolas

Kuhlmann et al., 2008: COMBRI Design Manual II.




Befogott integralt hid

RFCS, Feldmann et al., 2010: Economic and durable design of composite bridges with integral abutments
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K6szonom a figyelmet!






