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Abstract

.This study was aimed at analyzing Pratt bridge truss for weight minimization. The
two dimensional trusses were considered with their spans and external distributed loads known.
Upper chords, lower chords and end posts were assigned to be the same sections ; vertical and
diagonal lacings were also given as the same sections but different from those of the first
member group. In the study, force exerting on the bridge truss was considered to be a
combination of the external distributed load plus the truss weight itself. Two methods of
analysis were employed : Lagrange multiplier theorem and a direct search method. The direct
search method created in this study applied together with a computer yielded a set of sound
results, In the analysis of the two methods, engineering conditidns on member strength were
set that tensile and compressive stresses were not allowed to exceed material allowable
working stresses ; and that members in compression were not allowed to buckle. The variables
used in the analysis were : cross-sectional areas of the upper chords, lower chords and the end
posts (A,) ; cross-sectional areas of the lacing members (A,) ; sectional area moment of
inertia of the upper chords, lower chords and the end posts (1) ; sectional area moment of
inertia of the lacings (I,) ; the truss height (4) or the end post slope angle () ; and subspan
length (/ ) or half numbers (1) of upper chord subspans. Both analyses revealed that I} and I,
could be determined seperately by using the buckling conditions. For the Lagrange multiplier
method, the process was divided into two details : the first one was to use A, f{, A, and A,

as unknowns : the second one was to use &, n, A, and A, as unknowns. However, the




findings from the analysis of the two details with Lagrange multiplier theorem indicated that
the calculation diverted from the desired solution. Thus, the resuit could not be reported for
such method. Using the direct search method with a computer by varying @ while keeping n
constant and by varying 1 while keeping 6 constant, the values for A, Az; I, and I, could
be calculated from the previously stated conditions. Then, the truss weight was obtained for
any possible €, n, A, and A,.

By applying the direct search method to many samples of Pratt bridge truss and by
considering graphs of truss wéights plotted against & and n, it could be concluded that the
minimum weight occurs provided that # is 1 and @ is in between 60 - 75 degrees. However,

in practical design one should consider architectural aspects together with the stated results.




