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Aly Said

Polymer concrete (PC) can be used in the construction of >tructural
elements with applications, including wall panels/wu standing
wind and seismic loads, underground vaults resisting ‘ater 1l earth
pressure, vault and utility box covers resisting ver.'cle loads, and
railroad ties resisting static and dynamic.rail loaas. PC struc-
tural elements are used to resist bendirs . ~ome...s and axial and
shear loads. Creep, fatigue, and servi. o ien perature are impor-
tant aspects for PC structural eler. uts. 1.ese guidelines help the
defining and understanding of .. .>chu ical properties and struc-
tural behavior of PC. Indust: al stc ndards and design guidelines
governing design with PC have v. ~n developed and used by the PC
industry for the last fire ocades. 1 nese guidelines highlight some
of those standarus.

ACI Con mittee Reports, Guides, and Commentaries are
inter. Yed 10 ruidance in planning, designing, executing, and
i1 ~oect. g cor struction. This document is intended for the use
of 1. diviauals who are competent to evaluate the significance
a. 1 limitations of its content and recommendations and who
will accept responsibility for the application of the material it
contains. The American Concrete Institute disclaims any and
all responsibility for the stated principles. The Institute shall
not be liable for any loss or damage arising therefrom.

Reference to this document shall not be made in contract
documents. If items found in this document are desired by
the Architect/Engineer to be a part of the contract documents,
they shall be restated in mandatory language for incorporation
by the Architect/Engineer.

Keywords: beam; creep; equipment foundation; fatigue; fire resistance;
fracture; manholes; polymer; polymer concrete; reinforced polymer
concrete; utility structures; walls.
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CHAPTER 1—INTRODUCTION

Polymer concrete (PC) has been used in structural appli-
cations where strength, stiffness, durability, and ease in
molding provide an advantage over other materials. Many
types of reinforcement can be used with PC. This guide pres-
ents the structural uses of PC.

Polymer concrete is a mixture of aggregates and resins ar
monomers without portland cement that hardens by yolv.a-
erization after it is placed. PC was first used commarcic “lv i
the 1950s in the United States in the production \ f sy athetic
marble, followed by the manufacture of archicactual facing
panels in the late 1950s. Beginning in'thc 1970s, other
structural products began to appear in ‘he .2ar'.et, including
floor drains, utility trenches, undereroud utility vaults and
covers, high-voltage insulators, a1d hi thway median barrier
shells. These products were follo reu by the introduction
of manhole structures and u.2chine tcol bases. By the mid-
1970s, PC was used as a 1 nair .naterial for portland-cement
concrete structures, mai.ly cn highways and bridges. In the
United States in ti ¢ 1980s, chemical companies developed
an increasir” iniarer t in specific materials and material prop-
erties requre. to prcduce PC. As a result, many enhance-
ments in ti.> poiymers used for PC were developed, and
resing caile~-made for PC production became available. This
dewalopment continues, and important material improve-
1. ents re often achieved by manufacturers.

Kesearch into the behavior of PC structural elements
.as been conducted at numerous research labs. Structural
research has been conducted on such uses as steel-rein-
forced beams and panels, ballistic panels (barriers to armed
assault on embassies, for instance), electric transmission

aci:

poles, structural sandwich elements, building blocks, utility
trenches, utility covers, and insulation panels (Fowler 1988).

CHAPTER 2—NOTATION AND DEFINITIONS

2.1—Notation

A; = amplitude of first cycle

= amplitude of the n-th cycle

= dynamic modulus, psi (MPa)

= frequency of the first mode, Hz
section moment of inertia, in.* (mm®*)
specimen length, in. (mm)

number of amplitude cycles
glass-transition temperature, °F (°C)
weight of the specimen, 1bf (Ibf/N)
B/Lin " (m™)

= specific damping factor
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2.2—Definitions

A/B components—individual parts ¢ a polymer binder
system; in epoxy PC, the.con.rorents typically consist of
resin (A) and curing agot/ha. dener (B); in free radical PC,
the components typically cc sist of resin (A) and initiator (B).

accelerator— ~h mical used to increase the rate of cure in
a free radical syste.» by reacting with the initiator.

catalyst— ‘ubstance that markedly speeds up the cure of a
binder whea acded in minor quantity.

cross-x mkiig—joining of preformed linear polymer
che ns te each other to form three-dimensional networks.

croooinking agent—chemical used to increase the cross-
link density of the polymer network.

cure time—the interval after mixing in which a PC system
gains adequate strength to support loads, such as foot traffic,
vehicular traffic, or both.

curing—the change in properties of a chemical by an
increase in molecular weight via polymerization or cross-
linking, usually accomplished by the action of heat, catalyst,
cross-linking agent, curing agent, or any combination, with
or without pressure.

fiberglass—a composite material consisting of glass
fibers in resin.

flammable liquid—any liquid having a flash point below
38°C (100°F).

flash point—minimum temperature at which a liquid
gives off vapor within a test vessel in sufficient concentra-
tion to form an ignitable mixture with air near the surface
of the liquid.

flexibilizer—additive that gives a rigid plastic flexibility.

gel time—time interval after mixing that a liquid material
exhibits a significant viscosity increase.

heat deflection temperature—temperature at which a
polymer or plastic sample deforms under a specified load.

inhibitor—substance that slows or stops a chemical
reaction.

initiator—substance capable of causing the polymeriza-
tion of a monomer by a chain reaction mechanism; often
incorrectly called a catalyst.
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