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Basing on the existent study of prestressed concrete (PC) continuous rigid frame bridge and
steel-concrete composite bridge, a new type of super-large span steel truss-concrete composite
continuous rigid frame bridge (STCB) constructed by cantilever method is proposed in this
paper.(Fig 1) Structure system and characteristic features are discussed, and the cantilever
construction methods and major construction steps are introduced.
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Fig 1 span layout of fabricated steel- truss composite continuous rigid frame bridge (unit:cm)

Meixi River bridge as an example of exemplary 386m-span STCB justifies the feasibility and
reasonability, in which the side-span to mid-span ratio of the main beam is 0.54, and the beam
heights in bottom and mid-span are designed to be 38m and 7m.

R = Aiming at this super-large span steel truss-fabricated
concrete composite continuous rigid frame bridge,
novelties in detail constructions are designed to robust
against the usual defects of conventional prestressed
concrete continuous rigid frame bridge. For example,
PBH shear connector is set in the flanges of box-shaped
section of lower chords to ensure the cooperation of
il concrete and lower chords and complete the abundant
- s s 15— connection between concrete and steel truss (Fig.2).
Moreover, S-PC shear connector is also accordingly set
: in the top plate of steel girder to combine it with bridge
Fig 2 Sketch of the top flange PBH deck after the top plates of steel girder are holed and
shear poured (Fig 3). As to the construction methods, the
author proposes the construction method of tensioning
first, pouring shear slot followed namely connectionless method to maximize the reservation of
prestress in top plate, in which tensioning is first completed without connection to shear connectors
and then the connection between the top plate and the steel beam is completed after the shear slot is
poured finally forming prestressed steel composite structure. The comparison results between
connectionless method and connection method are shown in Fig4
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Long Span Bridges and Roofs — Development, Design and Implementation

In this paper, a 386m steel truss- concrete composite continuous rigid frame bridge is designed
whose construction methods, design details and the overall mechanical properties are detailed
described with the following conclusions to be referred. (1) The self-weight of main beam is
significantly decreased with obvious greater spanning capacity. (2) Steel and concrete can be fully
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made use of in steel truss- concrete composite
continuous rigid frame bridge because different

&0

shear connector 4

steel girder /

combinations and timely connection are
correspondingly designed aiming at different
mechanic requirements in construction and

service. (3) Linear and longitudinal prestress

prefabriicated deck

with connectionless integration is applied on
the concrete bridge deck that the mechanic is

150

]
5 B

gar connector

prestressed steel bar

clear making the mechanic more reliable. (4)
Compared to conventional prestressed concrete

of unreliable performance and long-term large

deflections, STCB is basically robust against
the usual defects of excessive harmful

Fig 3 arrangement of prestressed beam and
shear connector in the top plate(unit:cm)

Stress of conection method
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deflection due to concrete cracking and
creeping through the use of prefabricated
bridge deck.

stress of conectionless method

0.00E+00
Inpafgl Tpartl Ipart® Tpart2 Ipart3 Tpart3

-2.00E+00

-4.00E+00

-6.00E+00

-8.00E+00

-1.00E+01

-1.20E+01

Fig 4 stress comparison between connection and connectionless ethod



