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This paper treats the technical estimation of earthquake damage to roads and bridges. The significance of such
life line system damage and its effects on the evaluation after the disaster are discussed.

1. Earthquake resistant characteristics of roads

In urban regions, the loss of faculty is the main problem, since e.g. slope collapse alongside roads severely affects
evacuation.
When slopes down from the roads collapse, the entire faculty is practically lost. If slopes up from the road collapse,
falling stones and soil will also close the road to traffic needed for various postdisaster activities, such as fire-fighting,

urgent rescue operations, or the delivery of goods.

Close to 300km of Tokyo’s roads run along slopes over 3 m high, with an angle of over 30 degrees. Out of these, about
10km are prone to collapse. In 1973, an investigation by the Tokyo Disaster Prevention Conference revealed that
over twenty-two thousand dwelling houses could be affected by slope collapses. Most of the slopes have a natural
subsurface covered with stone masonry.

While several methods of slope collapse estimation are valid, a method based on micro-tremors, used in the study
of aseismicity of fill-up pground, is proposed for exemining a great variety of slopes. This method, which makes col-
lapse estimation easy, is validated by analysis of response calculation (with one degree freedom)

2. Earthquake resistant characteristics of bridges

The method described in the Kanagawa prefecture report introducing the Delphi opinionnaire is seen as one of the
most reliable regarding earthquake resistance criteria.

The 1978 Tokyo Disaster Prevention Conference reported on a method for estimating the collapse of bridges based
on quantification analysis. From nine bridges that collapsed under strong earthquake vibration, five bridges that
nearly collapsed and many other bridges in Japan that resisted collapse, the following criteria for collapse were
obtained:

a ) Ground condition

b

~—

liquefaction

c

~—

structural system of main girder
d ) support

€ ) height of pier and abutment

f ) number of spans

g ) crown width

h ) intensity scale

i) foundation structure.

The Kanagawa prefecture report mentioned above partially covers these criteria.





