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BRIEF HISTORY OF PRECAST PRESTRESSED CONCRETE BRIDGES

The single most important
event that led to the
dramatic launch of the
precast prestressed
concrete industry in
North America was the
construction of the
technically innovative,
historically fascinating
Walnut Lane Memorial
Bridge in Fairmont Park
in Philadelphia,
Pennsylvania in 1950.




BRIEF HISTORY OF PRECAST PRESTRESSED CONCRETE BRIDGES

At that time,
manufacturers had no
experience with
prestressing, and little
published information
was available. This
prestressed concrete
bridge became a reality
because of the vision,
persistence and courage of
a few extraordinary
individuals.



RETE BRIDGES PLAYED INCREASING ROLE

Construction Volumes
By Construction Material
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BRIDGE INVENTORY

Construction Volumes
By Road System
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T SHARE INCREASED STEADILY
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All Bridges
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E BRIDGES TODAY

idges differ in the 66 years since
ridge

has matured 1struction material

has potential to be explored



TE BRIDGES TODAY

e materials -but refinements and

ervice life
Spans



THE FUTURE IS NOW
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Material properties, such as
corrosion resistance, fire
resistance and durability are
being continuously
improved and exploited.

These inherent qualities of
p/c p/s concrete and its
design flexibility also make
it ideal for a wide variety of
other applications: poles,
piles, culverts, storage tanks,
retaining walls, sound
barriers and even

railroad ties.



THE FUTURE IS NOW

The benefits of High
Performance Concrete are
already being applied. These
include reduced initial
construction costs that result
from wider girder spacing
and longer spans as well as
reduced long-term costs due
to fewer replacements and
fewer repairs. High
Performance Concrete is
being specified for the
nation’s bridges and
structures.



THE FUTURE IS NOW: P/C SEGMENTAL




P/C SEGMENTAL

THE FUTURE IS NOW
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THE FUTURE IS NOW - SPLICED GIRDERS

Spliced girders
give prestressed
concrete girders
the ability to
reach further
and longer
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TOTAL PRECAST BRIDGES
.

Precast Composite Parapet With the push

100 ft. Lon
Precast Boxg Beane toward modular and

Wearing Course

off-site construction--
precast components

|||||E|P'— it #or are one way to put a
Thfeaded bridge together

Post-Tensioning Bars

ickly.

lul Precast Box Pier qu ck y
Cast-in-Place Footing



TOTAL PRECAST BRIDGES - BENEFITS TO CONTRACTORS




TOTAL PRECAST BRIDGES - BENEFITS TO OWNER AGENCIES
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TOTAL PRECAST BRIDGES - PILE CAPS

Pile caps can be precast
concrete, reducing
exposure, forming and
curing in the field.




TOTAL PRECAST BRIDGES -- PIERS

Piers can be made of
precast concrete
pieces quickly
assembled in

the field.
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TOTAL PRECAST BRIDGES - PIER SECT
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TOTAL PRECAST BRIDGES -- ABUTMENTS

Abutments can also

, be made of precast.




onfederation Bridge
Brunswick, Canada

TOTAL PRECAST BRIDGES - Harsh Winters in PA

Total precast bridge
systems may be the only
viable solution in harsh
field conditions. For
example, The Confederation
Bridge connecting Canada’s
Prince Edward Island to
mainland New Brunswick.

The bridge spanned the 8-
mile-wide Northumberland
strait, which experiences
severe winters and is
covered with ice floes for
five months of the year.



TOTAL PRECAST BRIDGES
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Confederation Bridge

Even in such harsh
conditions, precast
concrete was able to
meet the owner’s
requirements of a
100-year service life,
and attractive design.
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TOTAL PRECAST BRIDGES - Hot summers in PA

ison Bridge
"Florida

It makes economic
sense to evaluate
conversion of cast-
in-place to precast
concrete. This was
done for the Edison
Bridge in Florida.
Precast piers and
beams were spliced
to produce tall pier
bents.






THE FUTURE IS NOW - HPC

HPC

High strength concretes are
commonplace today

A strength of 14,000 psi was
specified here for the beams
of the Louetta Road Bridge,
a demonstration project in
Houston, Texas. High
strength concrete was also
used in this bridge for the
stay-in-place deck panels,
the cast-in-place concrete
deck and precast segmental
piers.



THE FUTURE IS NOW - HAUCHED GIRDERS




P/C DECK PANELS

Precast deck panels used as stay-
in-place forms reduce labor for
field placement of reinforcing

steel and concrete for bridge
decks

The panels become composite
with the field-placed concrete for
live loads. They're made of high-
quality, plant-produced concrete
and contain the primary tensile
reinforcement between beams.
They remain crack-free,
protecting this important
reinforcing steel.



THE FUTURE IS NOW - HORIZONTAL CURVE
——

The development of horizontally
curved precast concrete bridges
creates exciting new options in
contemporary bridge designs.

This technique involves post-
tensioning precast elements together
in the plants before shipment or in
the field after erection.






THE FUTURE IS NOW - ABC / FULL DEPTH PRECAST PANELS

Accelerated Bridge Construction

Full-depth precast deck panels for
deck replacement. The technique
applies to new construction as well.

Benefit = speed up lane widenings
and reduce traffic closures and
detours.



THE FUTURE IS NOW - ACCELERATED BRIDGE CONSTRUCTION




epth Deck Panels
ch Slabs

restressed Concrete Pavements







THE FUTURE IS NOW

Larger strand diameters and
higher strengths are becoming
more common as higher
strength concretes are used
and the demand for higher
tensile force increases.

When 0.6 inch diameter
strands are used in conjunction
with high strength concrete, in
the 10,000 to 12,000 psi range,
standard I-beams and other
products are able to reach
significantly longer spans
never thought possible before.



THE FUTURE IS NOW

U-Girder Standard
was approved by
PennDOT in May,
2016

Photo curtesy of Summit Engineering






THE FUTURE

Today, it still gives the
public extremely good value
for its money. The
reputation of the precast
prestressed concrete
industry has been built on
the strength, imagination,
consistency and integrity of
its people and products
alike. In the future, it will
continue to be the solution
of choice.



T 89

signed Act 89 into law creating
A transportation legislation

ory >25,000 bridges and

ing spans each year to
eficient category

maintain >300 structurally deficient
projects to stay above water

| Working on the hit list of deficient bridges
Rapid Bridge Replacement Project and P3



CONSTRUCTION

C cannot be met without the
S industry and others who

ed early on in non-standard projects






NDARD PROVISIONS

industry met with PennDOT to
rocess for non-standard provision

rorking to shorten project
lvery times :

e always unique conditions that warrant
-standard approaches. In the spirit of
ering, we believe that communication
the districts, engineering consultants
(you?!) and the p/c p/s industry, well in
advance of project bid letting, makes for the
best solution.



Union Township, PA 339 over Catawissa Creek



NDARD PROVISIONS

letting schedule communicates
jects but does not contain sufficient
arding special conditions.

urchase forms or other ancillary equipment
meet project schedules.

t it, there are fewer interested bidders,
increased costs to PennDOT and it is more
difficult to perform the work as specified.

Involve P/C P/S manufacturer at TS&L stage!!






ridge Construction is changing the

prefab bridge elements. The goal is
ed road closures and shorter installation

e accelerated part of the process is pushed
down to the fabricator w/o the necessary time
for mandated design reviews, shop drawing
and unique material entered into the design.
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ith a p/c manufacturer
esign process also embodies
lon and partnering that

e cooperation and collaboration of

ants, agencies, manufacturers - then we
] fulfill the responsibility of Act 89 and to
payers of Pennsylvania.
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1NDOT Leads the way
Specifications Promoted

DM4 and Publication 408

1 design
lesign
of Non-Air Entrained Concrete

= Product tolerances
= Repair Procedures



Beam Setting




ions about Capacity

nced by:

ct schedules

can be increased:

new facility

se new forms

atch plant capacity

se steerable trailers to bolster transportation

~ » Increase yard storage
= Purchase additional mobile crane






‘ions about Capacity

apacity is also very subjective












has changed
ds for exposure

!U a whole




ry Moving Forward

IMprevediOwner Relations
EQUicaonianciknowledge Transfer
JechnicaliDevelopments — Quality Improvements



STIONS?




