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Abstract

Bridge structures are generally spatial ones combined from many indi-
vidual members of beams, slabs and shells. Speine Subdomain Method
(SSM) utilizes justly this characteristic to disperse them into individual
members of beams, slabs or shells etc. seperated each other,i.e. ,into sub-
domains, then on the dispersed simple beam, slab or shell subdomain, a
spline function which may be 1,2 or 3-dimensional, is adopted to approach
the displacement of this subdomain, finally the solution of the displcement
can be obtained by the least-energy principle, and the stress or strain at
any point of bridge structure can be obtained finally. Comparing SSM with
common finite element method, SSM has some advantages, such as less
freeedom, higher accuracy of calculation, reduced computation time and
convenience to be used, etc. , besides, SSM has many other features such as
simple to be dealt with boundery conditions, wide application fields, etc. as
comparing with the other calculation methods for bridge structure ahalysis.

In the studies on regular bridges which may be analyzed on orthogo-
nal, oblique as well as polar coordinates, the structures of the following
kinds are analyzed in this dissertation:

(1)Right slab bridge which may be a slab one cast in place or pre-
cast; and stiffened right slab bridge;

(2)Right bridge of opening or closing box girder as well as stiffened
box girder;

(3) Skew slab bridge which may be cast in place or precast, and
stiffened skew slab bridge;

(4)Skew bridge of opening or closing box girder as well as stiffened
box girder;

(5) Curved slab or stiffened curved slab bridge;

(6)Curved bridge of opening or closing box girder as well as stiff-
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ened box girder;

(7) Approach slab of bridge(stiffened slab on elastic fundation) ;

(8)Shallow shell and slab arch bridge.

It is very convenient by the SSM to analyze the regular bridge struc-
tures of the above kinds, which may be either statically determinate or in-
determinate, they can be trested in the same manner.

For irregular bridge analysis, the dispersed subdomain is also irregular
one which may be arbitrary quadrilateral one with linear or curved sides
usually. In this paper the irregular subdomain is transformed to a rectangu-
lar one firstly by coordinates mapping, then a spline function which is ex-
pressed in local coordinates is adopted to approach the displacement func-
tion, then the solution will be obtained as the usual SSM. The bridge struc-
tures of following kinds have been analyzed in this dissertation:

(1) Curved bridge with skew end cross-section;

(2) Arbitrary quadrilateral slab bridge with linear sides;

(3) Arbitrary quadrilateral slab bridge with curved sides;

(4)Box girder bridge with variable depth.

~ Another content in this dissertation is a model test study on an arbi-
trary qudrilateral prestressed concrete slab bridge. Through test, the bear-
ing properties of the structure of this kind were studied. In adition, the ac-
curacy of the SSM calculation results was checked by comparing the test
ones. In the process of the test, the following three contents are measured:

(1)Measurement in prestress stage;

(2)Measurement in elastic stage;

(3)Measurement in plastic or destructive stage.

At every stage of measurements, following their requirements, the dis-
placements, strains and support reactions at the controlled points on model

are measured .
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