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Application of weigh-in-motion data to structural risk
assessment and life extension of bridges.

Paul Grundy

Professor Emeritus
Department of Civil Engineering

. MONASH University

ABSTRACT
Structural risk assessment of ageing bridges involves

1. estimation of the strength (or resistance) of the structure currently and in the future, taking
into account the time dependent effects of the environment and static and variable amplitude
loading, :

2. determination of the relationship between loads and their effects (stresses, collapse
mechanisms, deflections, etc.) at critical locations in the bridge, and

3. estimation of the load effects from various sources of loads, the most significant of which is
usually truck traffic.

The estimation of strength can now be established within relatively close confidence limits, taking
into account the condition of the bridge revealed by close inspection. The relationship between
loads and their effects, both elastic and inelastic, can be obtained accurately by refined numerical
modeling. However, the estimation of load effects from actual traffic rather than from design truck
models, for both extreme events with high return periods and for cumulative fatigue damage is
much less developed. Such estimates must take into account the current traffic and its load
characteristics, and projections of future growth or change.

Software BRAWIM® (bridge assessment from weigh-in-motion) has been developed to use weigh-
in-motion data to compile load effect statistics for bridges with specific influence lines or functions
for load effects of truck traffic. Originally developed to model individual trucks on short span
bridges, it has been recast to compute the simultaneous effect of multilane loading on any span,
with different influence functions for each lane. The software has been used for a number of
projects, including

o validation of the highway bridge fatigue load formula for AS5100, the new Austroads
Bridge Design Code,

o identifying growth rates in truck and axle mass and fatigue damage rates on key routes,
o structural risk assessment of a suite of ageing RC simply supported T-beam bridges,
e structural risk assessment of a suite of ageing RC continuous flat slab bridges,

e estimating return period for extreme load effects due to multiple presence on short span
bridges.

Some of these applications will be discussed in the presentation.
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After five years in professional practice Paul Grundy served in the Department of Civil
Engineering , Monash University, Melbourne, from 1966 to his retivement at the end of 2000. His
research interests have included the lifetime performance of structures in hostile environments —
bridges and offshore structures — including structural risk assessment, steel/concrete composite
structures, and tubular structures. Consequently the estimation of variable repeated loads and their

“effects in terms of fatigue and incremental collapse have been important. More recently his
interests have expanded to include sustainability in structural engineering. He is a member of the
TABSE Working Commission 7, Sustainability, Chairman of the Australian National Group of
IABSE and Emeritus Member of the College of Structural Engineers of the Institution of Engineers
Australia.






