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Dagens vigbroar utgérs ofta av samverkanskonstruktioner med bérande huvudbalkar av stil
och farbana av betong. Detta stt att bygga har visat sig vara kostnadseffektivt och ur
konstruktionshéinseende en bra 18sning. P4 senare tid har det blivit allt viktigare att byggtiden
dessutom skall minimeras sa ldngt som méjligt for att bland annat minska de storningar som
uppstér for trafikanten under produktionstiden.

Uppsatsen presenterar en metod som gér det méjligt att uppfylla dessa krav vid byggande av
samverkansbroar. Metoden baseras pé ett system som har hég prefabriceringsgrad. Férutom
stilbalkarna &r dven betongfarbanan prefabricerad. Det unika med metoden som beskrivs i
denna licentiatuppsats &r att fogarna mellan elementen ir torra. I stillet for att ha en
kontinuerlig skarv med genomgéende armering sa anvinds éverlappande betongklackar for att
fora ver vertikalkrafterna mellan elementen som uppstér d4 ett fordon passerar fogen.

Metoden har anvints fér bro BD 1883, en enspannsbro 6ver Rokén i Norrbotten. For detta fall
foreligger det inte négra stora hinder eftersom fogen ér tryckt och inte Sppnar sig. Om bron
diremot utfors som en flerspannsbro kan det uppsti problem éver innerstéd eftersom fogen
vill 6ppna sig.

For att undersoka hur fogen beter sig under sddana forhallanden har det utforts forsok vid
Testlab, LTU. Syftet var att undersoka hur mycket fogen éppnar sig 6ver innerstod vertikalt
pé grund av passerande hjultryck samt horisontellt pa grund av trafiklast i filt. Detta tros ha
betydelse for isoleringsskiktet och beldggningen. Den stérsta vertikala rérelsen mellan
Overytorna pa tva element intill varandra uppgick till omkring 1,4 mm. Den horisontella
6ppningen uppgick till 1,1 mm. En annan del av forséket bestod i att underséka om de
skjuvforbindande svetsbultarna skulle utmattas d bron béjer sig éver innerstodet till foljd av
trafiklast i filt. Tre stycken svetsbultar utmattades, och métningar med akustisk emission
visade att sprickorna i svetsbulten borjade tillvixa vid 400 000 lastcykler.

For att underlitta utvirderingen skapades &cksa en FE-modell dir det var majligt att variera
storleken pa elementen och se hur detta paverkade resultaten. Ett av syftena med denna
modellering var att bestimma de krafter som paverkade svetsbultarna. Fran FE-analysen
uppskattades skjuvkraften pd den mest paverkade svetsbulten till 44,1 kN och en uppskattning
utifrén den verkliga t6jningsbilden gav 47,9 kN.

Det har ocksa utforts faltmétningar pa den verkliga bron Gver Rokan for att se om det forelag
samverkan mellan stilet och betongen. Aven dessa undersékningar FE modellerades for att
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underlitta utvirderingen. Bade mitta tjningar och FE-analysen pekar pé att vid centrisk last
6ver ena balken tas cirka 20 % av lasten upp av den andra balken.

Dessutom har ett examensarbete vid LTU visat pd stora samhillsekonomiska aspekter for
detta koncept pa bro BD 1883 dver Rokan jamfort med traditionella byggmetoder. Aven
effekter som trafikantstorningar vigdes in for att fa en sa heltickande jamforelse som mojligt.
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ABSTRACT

A modem road bridge is often a composite bridge with main girders of steel and the bridge
deck of concrete. This way of constructing a bridge has been shown to have a high economic
efficiency. To day it is also important to minimise the construction time as much as possible
in order to minimise the disturbance for the user of the road.

This thesis presents a method based on a system with a high degree of prefabrication, Not
only the steel girders are prefabricated, but also the concrete slab. The unique feature of this
method is that the joints between the elements are dry with no reinforcement passing trough
the joints. Overlapping concrete tongues are used to prevent relative vertical deflection
between adjacent elements when a vehicle is passing over the joint.

This method has been tested on a real object, a single span two girder bridge over Rokan in
Sweden. In this case there is no problem because the joints will always be in compression and
will not open. If the bridge on the other hand has intermediate supports the problems may
occur due to the fact that the elements will be subjected to tension forces. Dues to the tension
the joint tends to open up over the support.

In order to investigate what will happen to a joint subjected to tension forces, an experimental
studies has been taken place at the Luled University of Technology in Sweden. The aim of the
tests was to see how much the joint over the intermediate support would open in horizontal as
well as in vertical direction. The magnitude of the opening has influence on water proofing as
well as on the surfacing. The opening in the vertical direction was 1,4 mm and the horizontal
opening was 1,1 mm. Another aim was to investigate the behaviour of the stud shear
connectors subjected to fatigue load. Three shear connectors did suffer from fatigue and a
acoustic emission measuring indicate that the shear connectors start to crack after 400 000
load cycles.

In order to make it easier to evaluate the test results, a finite element study was performed. A
parametric study could give an answer what shear forces there was on the studs during the
test. The results gives that the maximum shear force was 44,1 kN compered to 47,9 kN
calculated from the real strains in the flange.

Full scale tests has also been performed on the real bridge over Rokén. Finite element studies
Wwas performed in order to investigate the load distribution between the girders and to evaluate
the composite action between the steel girder and the concrete. The results indicate that
approximately 20 % of the load will distributed to the other girder. The composite action is
also proved to be sufficient.
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Vi ABSTRACT

During the work of this thesis a diploma work has been running in order to investigate the
economic efficiency of this new concept compered to conventional methods of constructing
composite bridges including the costs for disturbance of the traffic.
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