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Purpose

The purpose of this Safety and Health Information
Bulldinis

1. Todert concrete panel manufacturersthat finger
rack storage systemsfor concrete panelsneed to be
designed with sufficient capacity and strength to
prevent panelsfromtipping over;

2. Toencouragethe devel opment of installation and
storage procedures; and

3. Toencourage employersto providetraining
concerning, and to enforcework rulesregarding, the
installation and storage procedures.

Background

TheDenver AreaOfficeinvestigated afatal accident
involving thetip over of concrete panelsstoredin
finger racksat aconcrete panel manufacturing
facility. Theconcrete panelsareflat pandsof
varioussizesand thicknessand are commonly used
asconcrete sound barrier wallsor asreinforced
concreteretainingwalls. Thepanelsgenerdly are
not strong enough to be stored flat, and therefore
they are commonly storedin an upright position
using finger racksor other storage systems.

Finger Rack Storage System

Thefinger rack systeminvolved in theaccident was
built with two horizontal steel tubesabout 80 feet
long with 1.25 inch diameter holes spaced along the
tubelength. Thetop tube (6-inch square) was

02-10-2004

This Safety and Health Information Bulletinisnot a
standard or regulation, and it creates no new legal
obligations. TheBulletinisadvisory innature,
informational in content, and isintended to assist
employersin providing asafe and healthful work-
place. The Occupational Safety and Health Act
requires employersto comply with hazard-specific
safety and health standards. In addition, pursuant to
Section 5(a)(1), the General Duty Clause of the Act,
employers must provide their employeeswith a
workplace free from recognized hazards likely to
cause death or serious physical harm. Employers
can be cited for violating the General Duty Clause if
there is arecognized hazard and they do not take
reasonable steps to prevent or abate the hazard.
However, failure to implement any recommendations
inthis Safety and Health Information Bulletinis not,
initself, aviolation of the General Duty Clause.
Citations can only be based on standards, regulations,
and the General Duty Clause.

supported about 5.25 feet above the ground surface
usingthesamesizested vertica tubing and diagonal
braces. The second tube (4-inch square) was
similarily secured about midway between thetop
tube and the ground surface.

After the panelsaremanufactured and partialy
cured, they are stored in the panel racksfor
additiond curingtimeuntil ready for shipment. The
panelsare hoisted into theracksfor storageusing a
forklift or acrane. When positioned inthefinger
racks, the panels may or may not be supported
underneath by wooden members (dunnage) tolevel
the panels. The panelsare positioned closetothe
finger rack (typicaly within’2inch) andheldina
nearly upright position using 20-inch-long, number 7



rebar pinsthat areinserted into thefinger rack holes
(seefigure1). A singlepin can beused on both
sdesof thefinger rack suchthat thepinisnormally
positioned to extend out only about 6-7 incheson
each side of the square tube. Wooden wedges, of
variablewidthsand thicknesses, are positioned and
hammered between the panel and the pinsto further
securethepane inan upright position.

Thepinsused at the site were made of grade 60
billet stedl (60-ks yield strength). Some of thepins
used were bent, indicating that they were
undersized. Thepinsdid not have any retaining
mechanism to prevent the pinsfrom being pushed
through the tube holesor for ensuring the pinswere
inserted the proper distance.

Incident Description

Ontheday of theaccident, all the panelsintherack
tipped over which resulted in the collapse of the
entiresystem (80feet long). Whileall of thefactors
that caused the panelsto tip over have not been
identified, therewereno wind or westher conditions
that would account for thetip over. Two employees
wereinstructed to secure panelsin the other racks.
Approximately three hoursafter thefirst tip over,
oneof thetwo employeeswasfatally injured when
five panelstipped over. Thepanelsinvolvedinthese
collapsesweretypically 12 feet high by 8inches
thick, varied inlength from 23 feet to about 25.5
feet, and weighed over 13tonseach.

Other Information

Theaccident investigation reveal ed that the pand tip
overswerepartially dueto theinadequate design of
thefinger rack system and to improper storage
proceduresfor thesizeand configuration of the
panelsinvolved. Thefinger rack wasinstalled and
being used without any engineering designthat
specified therack capacity and proceduresfor its
use. Therack system should have been properly
engineered to prevent tip over in order to ensurethe
safety of the personnel around the stored panelsand
to prevent damageto the panels.

Recommendations

Employersshould ensurethat finger racksare
designed with sufficient strength for the safe storage
of concrete panelsand are used in accordancewith
their design. Some methodsto improverack
dability indude:

1. Increasethediameter and/or strength of the
rebar pinssuch that they arelesssubject to
permanent bending during use.

2. Place dunnage under each and every panel inat
least two locations (each within two feet of each end
of thewa | panels) to hel p prevent twisting motions
that could causethe panel totip and/or causethe
wedgesto comeloose.

3. Include specifications, such asthe size, thickness,
andlength of the stedl horizonta restraining
members. They should berigidly attached to the
rack.

4. Securethewedgesto the pinto prevent them
fromfdlingout.

5. Includean additional tier rack near thetop of the
panelsto provide additiona support (seefigure?2).

6. Designthe pinssothat they are of aconsistent
sizeand shapeto ensure proper placement during
installation (seefigure 3), and that they area so
restrained from horizontal displacement once
installed. Oneway of restraining movement would
betoingtall aclevispin.

7. Includeadditiona holesintherack tominimize
the movement of the panel sbetween thepinsand
minimizethe number and Sizesof thewedges
needed (seefigure 2).

8. Desgnthesystemandimplement installation
proceduressuchthat if onepane tipsover it does
not cause adjacent panelstotip over.



9. Do not perform patching/finishingwork onthe
panelswhilestoredintherack. Such activity should
be performed in aseparate area, where adequate
supportisprovided for the additiona stressthat may
beinvolved.

10. Mark theracks conspicuoudly to indicate design
capacities(e.g. height, length and weight of panels).

11. Establish, communicate, and enforce proper
storage procedures.

12. Ensureaprofessiona engineer reviewsand
provides specific requirements (specifications) for
the storage system and storage procedures of
concrete panels.

Figure 1. Finger rack withinadequate rebar pin holding panels.
Alsothepinisnot properly placed



Figure3. Different typesof pins.



