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Purpose

The purpose of this Safety and Hedlth Information
Bulletinisto

1. Alert manufacturersof prestressed concrete
beamsto hazards associated with strand
restraint devices,

2. Emphasizethat manufacturersshouldfollow
safety related recommendationsdetailed inthe
Precast/Prestressed Concrete I nstitute’'s
Manual for Quality Control for Plantsand
Production of Sructural Precast Concrete
Products; and

3. Provideadditiond safety recommendationsfor
employerswho usestrand restraint devicesin
themanufacturing of prestressed concrete
beams.

Background

TheBismarck, North DakotaArea Officeinvestigated
afatal accident that involved thefallureof adrape
strand restraint device during the manufacture of
prestressed concrete bridge beams. The process
required thetensioning of six extremely high strength
0.60-inch-diameter wireropesto atensileload of
approximately 47,000 (166,000 ps) pounds each.
For load bearing purposes, thewireropesarethen
embedded in concreteto createadight arch dong the
longitudina axisof thebeam. Thetensioningdeck is
comprised of two sectionsto s multaneoudy formtwo
identical beams.
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This Safety and Health Information Bulletinisnot a
standard or regulation, and it createsno new legal
obligations. TheBulletinisadvisory innature, infor-
mational in content, and isintended to assist employ-
ersinproviding asafeand healthful workplace. The
Occupational Safety and Health Act requiresemploy-
ersto comply with hazard-specific safety and health
standards. Inaddition, pursuantto Section5(a)(1),
the General Duty Clause of theAct, employersmust
providetheir employeeswith aworkplacefreefrom
recognized hazardslikely to cause death or serious
physical harm. Employerscan becited for violating
the Genera Duty Clauseif thereisarecognized
hazard and they do not take reasonabl e stepsto
prevent or abate the hazard. However, failureto
implement any recommendationsinthis Safety and
Hedth Information Bulletinisnot, initself, aviolaion
of theGeneral Duty Clause. Citationscanonly be
based on standards, regul ations, and the General Duty
Clause.

Incident Description

Anemployer wasengaged in manufacturing
prestressed concrete beams. To obtain the proper
tension and arch, thewire ropeswere strung through
steel strand restraint devices near the base of the
concrete beam. Thesewireropesareidentified asthe
“drapestrands,” which, when tensioned, imposea
total upward force of approximately 13,400 pounds
on each of thetwo outsiderestraint devicesfor each
section. Within each section, thetwo outsiderestraint
deviceswere supporting four wireropes, whilethe
two insiderestraint deviceswere supporting only two



wireropes. Thebottomsof the deviceswere
positioned approximately 1.5 inchesabovethe bed of
the pouring deck using wood shims under each
device. After the proper tension wasplaced onthe
cables, the shimswereremovedto alow theentire
deviceand wireropesto be embedded in concrete.

Theremova of thewood shimswas accomplished by
using asharpened piece of rebar, whichwas
approximately 19incheslong by 3/8-inchesin
diameter. Anemployeestruck therebar witha
hammer, splitting each shim, and then drovethe
broken shimsout from beneath the devicewith the

rebar. Employeeswereinstructed not to lean over the

pouring bed whileremoving theshims.

Anemployeewasin the processof removing the
shimswhen thetwo outside strand restraint devices
(holding four cables) inonesectionfailed. This,in
turn, caused thetwo insderestraint devices (holding
two cables) inthesamesectionalsotofail, butina
different manner. Thetwo outsderestraint devices
falled at their base dueto tensile and bending stresses.
Onthetwo inside devicestheboltsholding the cables
failed, possibly dueto bending stresses. Whenthe
drape strand cablesreleased, acablestruck an
employeeinthehead, resultinginafatality. Because
of cold weather conditionsat thetime of the accident,
cold brittlemetal fracturea so contributed tothe
restraint device(clevis) fallure.

Thenon-pivoting design of therestraint devicesaso
imposed bending (flexural) stressesinthebase of the
devices, which further contributed to thefailure of the
devices.

Recommendations

Thefollowing procedures arerecommended to
eliminatethe potentia hazard of restraint devicefailure
and the unintended rel ease of the drape strands or
other wire cablesunder tension on the pouring bed:

1. Ensurethat strandrestraint devicesare
engineered and designed towithstand the
forcesand momentsimposed by thedrape
strandsand to prevent cold brittlefracture

Completely failed clevisdueto cold
brittlefracture

Figure#1
Failed clevises (restraint devices)

during cold weather. Several manufacturers
make strand restraint devicesthat have been
so engineered and designed. Pivoting or
swiveling-typerestraint devicescan beused to
prevent the bending (flexural) stressesinthe
base of therestraint device.

. Redesignthe prestressed concrete pouring

process so thereisno need toinstall awood
shimunder therestraint devicesholding the
drapestrands. Theelimination of thewood
shimwould prevent impact |oading onthe
devicesasaresult of removing shimsand
reduce or eliminate employee exposureto the
danger zone. Properly engineered strand
restraint devicesshould iminatetheneed to
usewood shims.



. Implement and follow al the safety-related
practices presented in the Precast/Prestressed
Concrete Institute’s Manual for Quality
Control for Plants and Production of
Sructural Precast Concrete Products. For
example, themanual specifiesthat protection
shdl be provided for personnel engagedinthe
tensioning operation by meansof effective
shieldsadequateto stop aflying strand resulting
from strand breakage. All personnel not
requiredto performthetensoning shal leave
the areaadjacent to the bed.

Figures 2 and 3 show changes madeto the process.




Figure 3. Close-up View of Restraint Device.

Figure3: Showsarestraint deviceinstaledto prevent cablesfrom releasing intheevent of clevisfalureduring
tengoning.



