The First
Edition of

User Manual for Calculating

the Lateral Stability of

Precast, Prestressed
Concrete Bridge Gi

I\ "\
User Manual for Calculating the Lateral
Stability of Precast, Prestressed Concrete
Bridge Girders FREE PDF (CB-04-20)

is document, User Manual for Calculating
e Lateral Stability of Precast, Prestressed
Goncrete Bridge Girders, PCl Publication CB-
4-20, provides context and instructions for
the use of the 2019 version of the Microsoft
Excel workbook to analyze lateral stability
of precast, prestressed concrete bridge
products. The free distribution of this
publication includes a simple method to
record contact information for the persons
who receive the workbook program so that
they can be notified of updates or revisions
when necessary. There is no cost for
downloading the program.

This product works directly with the
"PCl document entitled Recommended
Practice for Lateral Stability of Precast,
Prestressed Concrete Bridge Girders, PCl

blication CB-02-16, which is referenced
in the AASHTO LRFD Bridge Design
Specifications. To promote broader use
of the example template, PCI developed a
concatenated Microsoft Excel spreadsheet
program where users may customize
inputs for specific girder products.

www.pci.org/ch-04-20

yam

P CI Precast/Prestressed Concrete Institute

CREATIVE CONCRETE CONSTRUCTION

%ss Concrete

by Dr. Henry G. Russell, Henry G. Russell Inc.

he American Association of State Highway

and Transportation Officials’ AASHTO
LRFD Bridge Design Specifications' defines
“structural mass concrete” in Article 5.2 as "any
large volume of concrete where special materials
or procedures are required to cope with the
generation of heat of hydration and attendant
volume change to minimize cracking."

Though the AASHTO LRFD specifications
provide a definition, they do not include
guidance on addressing issues related to
mass concrete. The references and additional
resources at the end of this article provide
further information on this topic.

It is generally accepted that concrete is
considered to be mass concrete when the
maximum temperature in the placement
exceeds the typical industry standard limit
of 160°F or when the temperature difference
between the interior of the placement and a
point that is 2 to 3 in. below or inside the center
of a nearby surface exceeds the typical industry
standard limit of 35°F .2

The definition in the AASHTO LRFD
specifications is often interpreted to apply when
the least dimension of a member is greater than
3 or 4 ft or 1 meter. However, this assumption
can be misleading because the heat of hydration
is affected by many factors other than the size of
the member. Members with a thickness of 1 ft or
more and a high cementitious materials content
can achieve temperatures in excess of 160°F.

High concrete temperatures and high
temperature differences between the interior
and surface of a mass concrete member can
be controlled by a variety of techniques. These
include lowering the heat of hydration using
supplemental cementitious materials, lowering
the initial temperature of the fresh concrete
with the use of ice or liquid nitrogen, insulating
the forms, and internal cooling of the concrete
through the use cooling pipes.

Failure to control the temperature in
concrete can result in cracking and undesirable
chemical reactions. Project specifications
should require that the contractor develop a
thermal control plan showing how temperature
rise and thermal cracking will be controlled
in applicable elements. Internal concrete
temperatures can then be monitored to ensure
adherence to the plan.
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EDITOR'S NOTE

The Texas Department of
Transportation (TxDOT) offers free
ConcreteWorks software to aid

in the design and construction of
mass concrete on its engineering
software page: https://www.txdot.
gov/business/resources/engineering-
software.html.



