
INTRODUCTION
TO PRESTRESS

PRESTRESS CONCRETE BRIDGE GIRDERS, BEAMS,
AND BOX CULVERTS TAKE THE PURPOSES OF
PIPE TO THE NEXT LEVEL. WITH HIGHER
STRENGTH AND WATER CAPACITY, PRESTRESSED
BRIDGES BRING TOGETHER THE BENEFITS OF
PRECAST CONCRETE FOR A LASTING, EFFICIENT,
AND ECONOMICAL SOLUTION.

SOURCES: AASHTO LRFD BRIDGE DESIGN MANUAL, PCI BRIDGE DESIGN MANUAL
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BOTH PRECAST AND PRESTRESSED
PRODUCTS HAVE BEEN USED
EXTENSIVELY THROUGHOUT THE 1800S
AND EARLY 1900S. THE WALNUT LANE
MEMORIAL BRIDGE (1950) WAS ONE OF
THE FIRST TO UTILIZE BOTH
TECHNOLOGIES. THIS BRIDGE HAS
SHOWN TO BE AN EFFECTIVE SOLUTION
FOR HIGHWAYS IN ITS LIFE CYCLE.

Image: structurae.com

THE THEORY CAPITALIZES ON THE
FACT THAT STEEL IS STRONG IN
TENSION, AND CONCRETE IS STRONG
IN COMPRESSION.

ACCORDING TO AASHTO, EACH BRIDGE
COMPONENT NEEDS TO MEET SPECIFIED
LIMIT STATES FOR A PROJECT, WHILE
BEING CONSTRUCTIBLE, SAFE, AND
SERVICEABLE.  

PRETENSIONING IS ONE OF THE MOST COMMON WAYS OF
PRESTRESSING THE BEAMS. THE CABLES ARE STRETCHED
UP TO 200 KSI IN THE CASTING BEDS. THIS CAN BE AN
INCREDIBLY DANGEROUS PROCESS, AND SAFETY
MEASURES SHOULD BE IN PLACE.

SKILLED DRIVERS, NAVIGABLE
INTERSECTIONS, AND PATIENT
COMMUTERS ARE OFTEN ESSENTIAL TO
MAKE THIS WORK. 

WITH THE MANY PRODUCTS ASSOCIATED WITH
PRESTRESS BRIDGES, WHETHER ARCH, DECK, I-TYPE
GIRDERS, DOUBLE TEE, OR BULB TEE, THEY ARE IN TURN
SUITED FOR MANY APPLICATIONS TO SUPPORT OUR
HIGHWAYS FOR YEARS TO COME.COMPARED TO CAST-IN-PLACE

STRUCTURES, PRESTRESS CONCRETE
BEAMS CAN BE INSTALLED FASTER
WITH FEWER REQUIREMENTS.

THIS FORCE PUTS THE CONCRETE IN COMPRESSION, WHICH
KEEPS THE STEEL IN TENSION ONCE THE CABLE IS RELEASED, 
AND INCREASES THE OVERALL CAPACITY OF THE BEAM.

SOME TRAFFIC
DESIGNS, SUCH AS
ROUNDABOUTS, 
CAN HINDER
SHIPPING.

STEEL STRANDS, OR CABLES, ARE
STRETCHED TO APPLY TENSION, WITH
THE CONCRETE BEING FORMED
AROUND THE GROUPS OF STRANDS.

VARIOUS ADMIXTURES CAN
ALSO CREATE HIGHER
CONCRETE STRENGTHS. 

EVER SEE CONCRETE BEND? 
RELEASING THE TENSION
TYPICALLY CREATES A
CAMBER.

WITH THE HIGH STRESSES THAT ARE
APPLIED IN EACH CABLE, BEAMS ARE
LIMITED TO 44 STRANDS, OR A MAX
LOAD OF 2 MILLION LBS. DESIGNERS
MUST CHOOSE WHICH SHAPE AND
STRAND ARRAY WILL FIT THE PROJECT
BEST.

BEAM INSTALLATION MUST
REST ON THE ABUTMENTS
WITH THE REQUIRED
CLEARANCES AND SPACING
TOLERANCES. IF TOO LITTLE
OF THE BEAM IS RESTING, THE
RISK OF FAILURE INCREASES.

WHILE SIGNIFICANT CARE MUST BE
TAKEN DURING CONSTRUCTION AND
SHIPPING, THE VERSATILITY IN
DESIGN, EFFICIENCY OF
INSTALLATION, AND RESILIENCE IN
USE WILL BENEFIT OUR
COMMUNITIES FOR YEARS TO COME. 

THANK YOU.
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