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CHAPTER 1 — INTRODUCTION

1. Purpose

This repart i3 a catelogue of cracks
which can occur In either precast or pre-
stressed concrete beams and eolumns
during casting, stripping or shipment of
the product, An earlier report dealt with
fabrication emd shipment cracks in pre-
stressed hollow-core and double-tee
products.* Some cracks can and do occur
under service load, but this report iy
concerned with the fabrication and

shipment process,

Thit report is Intended to serve ns a
guide to identify typical eracks occur-
ring in production and shipping of
besms and columna. The report can be
utilized by the plant or production man-
agor and quality control supervisor to
identify casting, stripping or shipping
cracks which can originate from numer-
ous sgurcas,

The plant engineer can employ the
report to ascertain whether cracks are of
a design or fabrication origin. The pro-
duction manager will find suggestions
23 to fubrtcation techniques which will
help to prevent orecking, Lastly, the de-
signer can utilize the repor to help de-
termine the causes and consequences
of cracks and to assist in making a

judgment as to the acceptability of
the products.

2. How the Report
Was Developed

‘The report is based on a questionnaire
distributed to Producer Members of the
Prestressed Concrete I[nstitute (PCI)
who manufacture precast beams snd
columns,

The questionnaire depicted different
types of cracks and requested each re-

*Nefor to PCI JOURNAL, V. 98, No. 1, January-
February 1983, pp. 18-30.

spondent to list the probable causes,
prevention, offect on serviceability and
suggested repair methods. The replies
were then synthesized by the Commit-
tee into this report,

3. How the Report
Is Structured

The report iz divided into two sec-
tlons: Cracks In Beams and Cracks in
Columns. Each crack s listed numer-
ically and Is given a generic name rela-
tive to Ita position and dircction of
propagation in the member. Some
cracks ara further subdivided with ref-
erence to thelr lpcetion within the
member, A brief description of the crack
appears under the title.

The body of the report deals with the
causes, prevention, efect and repair of
the cracks., In the first column, the
causes are described with an explana-
tion, where appropriate. If & particular
cause applies only to a crack in & certain
location in the member, (b is noted. For
each cause listed, possible preventive
measures are given fn the second col-
umn, The last two columns cover conse-
quences of the cracks and suggested
methods of repair when required.

aps, blockouts, and notches are not
covered in this report. These are special
situations and in many cases they wlill
require confining reinforcement to
function properly.

The report covers all types of beams,
including rectangular sections, L-
shaped sections, inverted tee beams,
and [ girders, Where an item specifically
applies to one type of cross sectlon, it is
noted.

4. Word of Caution

The designer or plant engineer should
be made aware of any cracks which ac-



cur in order to be sure that the intend-
ed use of the member Is not affected,
This report has listed the typleal causes,
preventions, and repairs of cracks, but it
cannot be expscted to anticipate every
posstble situation ard variation in re-
quirements for design and serviceahil-
ity. 1t should also be noted that there
may be other causes, possible preven-
tive measures, and acceptable repair
procedures in addition to these listed in
the report.

Evaluation by a qualified inspector
should always be required. The reader
is also referred to the PCI Manual for
Quality Control for Plants and Produc-
tion of Precast Prestressed Concrete
Products, PCI MNL-118, for a tharough
description of proper production and
repair techniques.

Msembers which wiil be exposed to &
corrosive environment aro a zpecial
. case; their integrity must be reviewed in

CHAPTER2 —

Anneol: Heat strands prior to cutting
to cffect slowor application of prestress,

Blocking: See Dunnage.

Bulkheads: See Header,

Confining Reinforcemant: Rein-
forcement which surronnds arens of pa-
tenitial stress concestrations to distrib-
ate the foads ‘and control eracking.

Corbel: A projection from the precast
member designed to resist vertical and
horlzontal forces as required,

Corrosive Envoironment: Any pro-
longed exposure to weather, water or
chemicals, either by direct comtact or
through the atmeosphere, that will pro-
mote corrosion in reinforcement.

. Crack; A visible separation at the
surface of the concrete,

Debond: Any method wsed to prevent
bond between reinforcement and cone
crete,

Detensioning: See “Transfer.”

Drape: Method whereby a straight

PCI JOURNAL

this context. Epoxy can be utllized to

repair and seal the visual cracks as re-

quirad, even though they are deter-
mined not to affect the structural integ-
rity of the member.

The following publications of the
Amoricen Concrete Institute will pro-
vide guidance in the use of epoxy com-
pounds:

— AGI B03R — "Use of Epoxy Com-
pounds With Concrete.”

— AC!503.1 —"Standard Specifications
for Bonding Hardened Concrete,
Steel, Wood, Brick and Other Mate-
rials to ¥lardened Conersto with a
Muiti-Component Epoxy Adhesive.”

— ACI 503.2 — “Standard Specification
for Bonding Plastic Concrote to
Hardened Goncrete With a Multi-
Component Epoxy Adhesive.”

— ACE 503.4 ~ "' Standard Specification
for Repairing Concrete With Bpoxy
Mortars.”

DEFINITIONS

strand {5 deflected to modify prestress
eccentricity.

Dunnage: Shoring on which precast
member i3 stored.

Flangs: ‘'The wider portion of & beam
cross section. Typically, bottom flanges
provide & bearing ledge for other mem-
frers,

Hairline Crack: A separation in the
mass of the concrete with a displace-
ment measuring less than 0.004 in, (0.1
mm).

Harp; See Drape.

Haunch: Ses Corbel.

Heel: The horlzontal bottom surface at
the end of the member.

Header: The end form of a precast
member, sometimes called a bulkherd.

Hold-Down PDevice: A mechanism
used to tie down draped strand.

Ledge: A rantinuous corbel on a
beam.

Masking: Placing & sheath around



the strand to prevent bonding of
concrete,

Pailet: A separate piece of formwork
for the bottom surface of 3 member,

Presat 'ime: Initial 2etting of concrete
prior o applying elevated curing tem-
peratures,

Relense: Detensioning of prestressed
strand. Also refers to the strength of the
concrete when detensioning occurs
(""relcasc strength™).

Spall: A portion of concrete broken
away from the mass.

Strongback: Any device attached to a
member to increase (ts stiffness.

Transfer: Act of transferring stress in
prestressing tendons from jacks on pre-
tensioning bed to concrete member.
Also refers to the strength of the con-
crete when the transfer occurs,

Weh: The narrow portion of a heam
Cross section,

NOTE: A series of tabls, depicling various 1ypes
of cracking, causes, preventive measures,
offacts on serviceabiilty, and possible repair
procedures, bagins on the following page.
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