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Earthquake Response of Suspension Bridge Considering
Cable-Sliding at Tower-Top

* . #% X2
By Kozo Nagata, Hiroshi Nakanishi and Yoshio Namita

In this report a method of computation for the earthquake response of suspen-
sion bridge is presented taking the effect of cable-sliding at tower-top into
consideration and the dynamic behavior of suspension bridge under construction
is discussed with some numerical results.

The equations of motion of suspension bridge which take account of the geo-
metrical nonlinearity of cable members are derived and numerically solved by
Newmark's @ -method, where judgements are made, as to whether cables slide in
saddles on tower-tops or not, from the equilibrium condition relating the ten-
sions in cable members to the frictional forces on saddle surfaces. In addition,
the cable-pressing forces are introduced, which are applied in the normal direc-
tion to the saddle surface in order to prevent the cable from sliding at tower-
top, and their effect on structural response is investigated.

Numerical results are shown with regard to the earthquake response of suspen-
sion bridge having an additional rocking type bent in a side-span, in which case
cable -sliding is likely to occur during construction under seismic loads.

Three stages of construction of the bridge are treated for numerical examples:
first, cable spinning work is finished; second, stiffening girders are partly
erected; third, bridge is completed.

Following are the results from numerical computation:

1) In the finished state of cable spinning the earthquake with maximum accele-
ration of 200 gal causes cable-sliding in the saddle on each tower. When,
however, the maximum acceleration is of 100 gal, cable-slidings occur nowhere
except on the top of side bent.

2) The occurence of cable-sliding is sensitively dependent on the value of fric-
tion coefficient between cable and saddle surface.

3) In case the erection of stiffening girders is partly finished, cables become
more resistant against sliding than in case of freely suspended state. This
is due to the increase of structural stiffness by hanging the girder segments.

4) In case of the suspension bridge in completed state cable-sliding does not
occur easily. This fact will also be due to the high stiffness of completed
structure.

5) The cable-pressing forces are effective to completely prevent the cables from
sliding.

% M, Eng., Structural Engineering Laboratory, Kobe Steel, Ltd. 6-32 Doi,
Amagasaki 660
*¥% M. Eng., the same as above
*¥%¥ Dr. Eng., the same as above



