
AUTOMATED DESIGN OF CONTINUOUS BRIDGES 
WITH PRECAST PRESTRESSED. CONCRETE 

BEAMS 

VOLUME I: DESIGN CONSIDERATIONS 

SUMMARY REPORT 
of 

Research Report Number 22-lF 

Cooperative Research Program of the 
Texas Transportation Institute and the Texas Highway Department 

In Cooperation with the 
U. S. Departmen,t of Transportation., Federal Highway Administration 

October, 1974 

TEXAS TRANSPORTATION INSTITUTE 
Texas A&M University 
College Station, Texas 



Automated Design of Continuous Bridges With 
Precast Prestressed Concrete Beams 

Volume I: Design Considerations 

by 

H. L. Jones, L. L. Ingram, H. L. Furr and D. W. Harris 

The continuous precast prestressed bridge differs from con­
ventional simple span prestressed concrete beam and cast-in­
place deck construction in that the deck slab is reinforced and 
continuous over interior supports to resist negative moments 
arising from continuity. This method of construction affords some 
economy in design through the reduction of the maximum positive 
moment that a beam must sustain. 

Design ol this type of beam requires certain additional con­
siderations which do not arise in the design ol simple span pre­
stressed concrete beams. Live load moments and shears must be 
determined through a statically indeterminate analysis. Concrete 
bridge structures are subject to time dependent deformations 
produced by creep of the deck and beam concrete and by dif­
ferential shrinkage between the deck and beam. In continuous 
structures, these deformations cannot occur freely due to the 
restraint of continuity. As a result, additional moments and shears 
are produced in the beam which must be considered during de­
sign. Negative moments are resisted by conventional reinforcing 
m the deck, which must be computed. 

A computer program has been developed to carry out the 
design of continuous precast prestressed concrete bridge beams. 
Designs are limited to I-shaped beam cross sE~ctions and girders in 
which precast beams in all spans are ol identical shape. The pro­
gram considers live loads produced by standard AASHTO trucks 
and lane loadings, by an "axle train" of up to 15 wheels, and by a 
uniformly distributed load on the continuous beam. Dead load 
due to beam weight, diaphragms and slab weight are also in­
cluded. 

The program computes for each span ol the girder the num 
ber of prestressing strands required and their placement, the 
area of convcmtional reinforcing needed in the deck to resist nega­
tive moment, the area of reinforcing at interior supports to resist 
positive moments, spacing and beam concrete release and 
28-day strengths. 

This report (Volume I) describes the analysis techniques and 
design calculations used in the program. A separate volume 



(Volume II) gives a detailed description of the computer program 
and its use. 

The published version of this report may be obtained by 
addressing your request as follows: 

Phillip L. Wilson, Engineer-Director 
Planning and Research Division 
Texas Highway Department~File D-lOR 
P. 0. Box 5051 
Austin, Texas 78763 
(Phone: (512) 475-7403 or TEX-AN 822-7403) 




