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A STUDY ON CONTINUOUS SUSPENSION BRIDGE

By Dr. Eng., Shigeru Kuranishi, C.E. Member

In this paper, the auther treats statical probl-
ems of three-span continuous suspension bridge.
The basic differential equations of “linearized
deflection theory,” as well known, are given by
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for deflection of stiffening girder and
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for deflection of cable. Now let us solve equ-
ations (1.1) and (1.7) with regard to the given
boundary conditions, placing p, to be an unit
concentrated load and taking bending moments
on the support at the tower (hereafter called
tower support) as statically indeterminate forces.
Then we have the deflection of stiffening girder
and the bending moment and shearing force
acting on the stiffening girder as expressed in
equations (1.2) to (1.6) inclusive. From those
equations we can analyze the three-span conti-
nuous suspention bridge with constant cross sec-
tion. For example, the analysis of eontinuous
suspention bridge is carried out for the value
of the coefficient ¢=5, 10, 15 and 20, and for
span ratio v, ,=0.5 and for sag span ratio f//,
=1/10.

Figs. 1.5 and 1.6 show the influence lines of
bending moment at the center of centre span
and at the 0.6 [, of the side span.
bending moment diagram due to uniformly dis-

The max.

tributed load over arbitrary length is shown in
Fig. 1.7.

Generally speaking, when coefficient ¢ becomes
small, ie. the bending rigidity of stiffening
girder becomes large with regard to H, and [,
the bending moment acting at the tower support
increases in a shape of peak. As compared
the bending moments at the side span and at
the centre span, the max. value of the max.
bending moment of the side span shows larger
Fig. 1.8

shows the max. values of the max. bending

value than that of the centre span.

moment at the side span, at the tower support

and at the centre span for various values of the
coefficient c.

The difference of the max. bending moment
diagram of the continuous suspension bridge and
ordinary three-span suspension bridge is shown
in Fig. 1.9 for ¢=5. The difference is fairly
small excluding the neighbourhood of the tower
and it becomes more insignificant, when coeffic-
ient ¢ becomes larger.

In Chapter I, effects of reinforcement of sti-
flening girder in the neighbourhood of tower
are discussed. The analysis of suspension bri-
dge with variable cross section of stiffening
girder, is carried out by the auther using “ana-
lysis of suspension bridge by matrix operation,”
as expressed by equations (2.1) to (2.13) inc-
lusive. By the reinforcement of stiffening girder,
the bending moment acting on the stiffening gir-
der also increases, at the reinforced section.
The max. bending moment diagram of the thr-
ee-span continuous suspension bridge with var-
iable cross section is shown in Fig. 2.6. The
section of stiffening girder, excluding the neigh-
bourhood of the tower support, is equal to that
of ¢=20. The bending rigidity of the stifiening
girder is four times as large at the tower sup-
port as the nonreinforced parts of stiffening
girder. The curve of the cross section variation
is shown in Fig. 2.3.

The max. bending moment acting on the
reinforced part of stiffening girder increases
according to the reinforcement twice as much
as that of the continuous suspension bridge with
constant cross section of ¢=20 and the value
approaches to that of ¢=10. The influence line
of the bending moment at the tower support
is drawn in Fig. 2.5 and the influence line of
horizontal thrust of cable in Fig. 2.4.

In Chapter Hl, analysis of continuous suspen-
sion bridge equipped with tower stays is perfo-
In the
calculation, it is assumed that the tower stays are
flexible but rigid for elongation and shrinkage

rmed using the results of Chapter I
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and they can travel freely on the tower. The
max. bending moment diagram is shown in Fig.
3.6. The speak of the max. bending moment at
the tower support of the continuous suspension
bridge seems to be removed to the anchor pts.
of the tower stays, but the height of the peak
is reduced fairly. However, the tower stays may
be subjected to an amount of compression force.
Therefore if the tower stays cannot resist to
compression forces, the max. bending moment
at the neighbourhood of tower turns into as
shown Fig. 3.7.

Notations
El : Bending rigidity of stiffening girder.
Hy : Horizontal thrust of cable due to dead

load.
H : Horizontal thrust of cable due to live

load.

M,,M; : Tower Support moment.

Doy : Live load.

P : Concentrated live load.

1,1 : Length of side span.

I, : Length of centre span.

PR 2 1/l and L/,

c IV HGET

7 : Deflection of stiffening girder.

3 : Distance of live load from support.

G : Matrix concern to the constants of susp-
ension bridge.

s : Angle of tower stay to horizontal line.

X : Reaction at the tower support in Chap-
ter I and reaction due to tower stay in
Chapter II,

The other notations are shown in figures.






