J

THE NEED FOR BRIDGE INSPECTION AND
STRENGTH ASSESSMENT

R.S. Mansfield

Highway Training Adviser,

Public Works Deparrment Malaysia

Synopsis

[n Malaysia a survey of all existing highway
bridges on main roads is being carried out. This
paper discusses the nesd to evaluate the strength
of existing bridges and cover the methods of
inspection and the hkely range of bridges which
are commonly found in Malaysia. The ohjective
of the study is to plan a renewal policy giving
priority to structurally weak bridges and those
on roads which are likely to experience consi-
derable growth in heavy traffic. The results
will also provide basic data for assessing the
cost involved in allowing heavier vehicles to use
designated routes.

Introduction

In many ways bridge inspection and evaluation
is much more difficult than the design or cons-
truction of new bridges. It requires a keen eye
to notice faults and sound engineering judge-
ment to assess the importance of those faults
to the life or safety of that structure. Then
calculations need to be done making allowance
for existing faults, corroded sections of steel etc,
Many old bridges have been designed to earlier
codes of practice or loadings — fortunately
often high factors of safety were incorporated
in these codes. It i3 quite logical to ‘use up’
some of this factor of safety and relate the
bridge to modern loading standards, and to
Ieassess 1ts strength and switablity for existing

.and future traffic,

New bridge design is essentially the application
of fixed standards or codes. Bridge inspection
and evaluation seeks to answer the following
basic questions:

(i) Is the bridge in sound overall condition?

(@) Is it behaving structprally in the way that
the designer intended?

(i) What is the maximum load that can be
carried safely by this bridge without
causing it to weaken?

(iv) Is the strength of the existing foundations,
piers, abutments compatible with that of
the deck?

{v) What strensthening programme is peeded

to allow the brdge to carry present and
future traffic loadings?

(vi} Is this strengthening programeme economic
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or should the bridge be replaced in the
near future?
(vii) What simple maintenance is required for
the bridge now to reduce its rate of
deterioration?
(viii) What simple improvements are required
for the safe movement of traffic: ..
widening, sign posts, improvement to old
surfacing, handrail/crash barrier, signal-
ling for single line working?

Since almost all bridges in Malaysia and most
developing countries have road over water, the
inspecting engineer must also make a judgement
on the adequacy of the opening, and the possi-
bility of flood damage to the road or scour to
the foundations. The most common cause of
bridge failure is flood and scour damage .

Once all those factors have been considered a
programme of repair works and planned recons-
truction can be carried out for each road or
traffic route.

The need for inspection

An inventory of all bridges in Malaysia was
carried out in 1973/74. There are approximately
1600 bridges on main (Federal) roads and 2500
on state roads. Of the total, some 14 per cent
are of timber construction. The design life of
bridges is often taken as being 50 vears, in
which case some 80 bridges ought to be replac-
ed each year. With a substantial construction
programme of new roads this level of renewal
is unlikely to be realised and hence all existing
bridges may have to last 100 to 300 years,

[nevitably, with increasing traffic and lomry
weights, in particular, these existing bridges
must carry greater loads and function at higher
stress levels. Fortunately, many of the bridges
were designed for low stress levels and can
accommedate this traffic, if they are main-
tained in good condition.

An assessemnt of their condition is therefors a
prerequisite to the continuing safe use of these
structures. Any, which are overstressed. will
deteriorate very quickdy and may fail suddenly
causing at the least substantial inconvenience
and at the worst fatal aceidents,

The methodology of inspection

The inspection is done by engineers who are












