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Preface

Many sidewal ks and roadways near large urban

buildingsincorporate surface grate systlemsto cover vaults
and pits. In heavy snowstorms, snow accumulatesonthe
grates. During asnowstormin 2003, askid-steer |oader
being used to clear sidewalk snow fell into avault when
thegratesystemfailed under theweight of theloader, fatdly
injuring the operator.

Pur pose

The purpose of this Safety and Health

Information Bulletin (SHIB) isto:

Alert employersand employeeswho use skid-
steer loadersand other heavy machinery to clear
snow or debrisfrom grate systemsover pitsand
vaultsthat:

. They must determinewhether local
building codes permit heavy machinery to be
operated on sidewalksand over grate systems,

. Thesegrate syssemsmay fail under the
welght of theloaders/machinery;

Remind employersthat OSHA standardsfor
Walking-Working Surfacesthat addressfloor
opening coversand their supportsrequirethat
they meet standard strength and construction
requirements; and

Recommend that al such surfacegrate systems
beingpected regularly and remind employers
that steps must be taken to ensure that these
grate systems have the capacity to support the
weight of heavy machinery, unlessprocedures
areimplemented to effectively prevent the
operation of heavy machinery on such grates.
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ThisSafety and Hedlth Information Bulletinisnot
astandard or regulation, and it createsno new
legal obligations. TheBulletinisadvisory in
nature, informational in content, andisintended to
ass st employersin providing asafeand hed thful
workplace. Pursuant to the Occupational
Safety and Health Act, employers must comply
with hazard-specific safety and health standards
promulgated by OSHA or by astatewithan
OSHA-approved state plan. Inaddition, pursu-
antto Section5(a)(1), the General Duty Clause
of theAct, employersmust providetheir employ-
eeswith aworkplace freefrom recognized
hazardslikely to cause death or seriousphysical
harm. Employerscan becited for violating the
Genera Duty Clauseif thereisarecognized
hazard and they do not take reasonable stepsto
prevent or abatethe hazard. However, failureto
implement any recommendationsinthis Safety
and Hedlth Information Bulletinisnot, initself, a
violation of the General Duty Clause. Citations
can only be based on standards, regulations, and
the Generd Duty Clause.

Background

The Occupationd Safety and Health
Adminigtration’s(OSHA's) Braintree,
MassachusettsArea Officeinvestigated afatal
accident where askid-steer loader usedto clear
snow from sidewalksplunged into avault whena
metd grate (Figure 1) covering thevault failed.
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and roadways on the hospital groundshavegrates ‘
built flush with the surfaceto cover vaultsor pits. In
heavy snowstorms, snow accumulateson thegrates.
Thehospital usestwo skid-steer |oadersto clear snow
fromroadwaysand sidewalks. Thegratesinvolvedin
thisaccident were made of auminum and werebolted
onto stedl angleiron that was bolted into the concrete
of thesidewalk vault. Atthetimeof the accident, the
ageof thegratesand their load capacitieswere
unknown. Theengineering drawingsfor thegratethat
werefound after theaccident did not reflect the Figure2.
conditionsof thegrate system asit washbuilt.

Different crew membersdrove the skid-steer
loader over the grate on the evening of the accident.
Whenthevictimdroveover thegrate, thegrate
systemfailed. Theboltsattachingtheangleirontothe
concrete later werefound to be corroded. Theload
caused theboltstofail, pulling theangleiron away
fromthe concrete and permitting the gratesand the
skid-steer |oader to drop approximately 20 feet
(Figures2 & 3). Theemployeedied about an hour

after the accident.

Figure 3.

OSHA’s Walking-Working Surfaces
Sandards

29 CFR 1910.21(a)(2) defines Floor Open-
ing as* an opening measuring 12 inchesor moreinits
least dimension, inany floor, platform, pavement, or
yard through which personsmay fall; such asahatch-
way, stair or ladder opening, pit, or largemanhole.”

29 CFR 1910.22(c) requiresthat “ Covers
. and/or guardrailsshall be provided to protect person-
Figure 1. nel fromthe hazards of open pits, tanks, vats, ditches,
etc”



29 CFR 1910.23(a)(5) requiresthat “ Every
pit and trapdoor floor opening, infrequently used, shall
be guarded by afloor opening cover of standard
strength and construction.”

29 CFR 1910.23(e)(7)(i) requiresthat
“Trench or conduit coversand their supports, when
located in plant roadways, shall bedesignedto carry a
truck rear-axleload of at least 20,000 pounds.”

29 CFR 1910.23(e)(7)(iii) requiresthat “The
congtruction of floor opening coversmay be of any

materid that meetsthe strength requirements.”

Other Information

Conaultationwith municipa publicworks
departments hasreved ed that somemunicipalitiesmay
not have specific building code provisionsthat address
the capability of existing sdewak grate systemsto
support concentrated loads. Inaddition, therealso
may not be specific regulations prohibiting the use of
heavy equipment on Sdewalks.

Onemunicipdlity indicated that, for new
congtruction of sdewak grate systemsover which
heavy equipment may be operated, it requiresthat the
grate system’sbuilding planreflect that thegrate
systemsare ableto support concentrated truck loads
with load capacity certifications provided by aprofes-
sond structurd enginesr.

Conclusion

Employersarerequired to comply with
applicable OSHA standards. In addition, employers
must determinewhether local building codesallow
heavy equipment to be operated on sidewaksand, if
S0, whether grate systems comply with building code
provisionsreating to grate system design and support

capability.

Ingenera, sdewalk gratesare designed and
constructed for pedestrian use and are not built with
redundant supports, which are essential when heavy
equipment isoperated on sidewalk grate systems.

The support system for thesidewalk grate at
the Boston-areahospita was not built with redundant
supporting mechanismsand theentiregrate system
was not designed for the concentrated |oad of heavy
equipment such as skid-steer |oaders, forkliftsor other
vehicles. Thestedl and concreteinterface was subject
to corrosion from wesather and salt. Theboltsthat
anchored theangleironinto theconcretewall were
not visibleduring regular inspections, so the extent of
the corrosion could not be detected.

Employeeswho drive equipment with
concentrated |oads on wheel s (skid-steer loaders,
forkliftsor other heavy equipment) on sidewalksor
roadwayswith flush surfacegratesareexposedtoa
potentid hazard. Inthisaccident, theemployer
performed regular mai ntenance checksof thesidewal k
grate and support system. However, the areas subject
to corrosionwerenot visible during inspections.

Theemployer ingtdled anew grate system
with sufficient capacity to support heavy equipment
(Figure4) after theaccident.

Figure 4.
New Grate System



M ethods to Address the Hazards

Inadditionto complying with applicable
OSHA standardsand local building codesrelevant to
sdewak grate systems, employerscan sgnificantly
reducethelikelihood of agrate systemfailure by
taking thefollowing steps:

. Develop and communicatewritten policies
regarding snowplowing or operating
machinery ontop of grates.

. Ensurethat all operatorsof heavy machinery
that can accesssidewalksor roadways,
know theweight of the machinesthat they are
operating, thelocations of thegrates, and the
load capacitiesof thegrates.

. Inventory all sidewalk and roadway grateson
dteand perform regular engineering
ingpectionsto determinethe condition and
load allowancesof dl grates.

. Consult with engineersregarding redundant
support structuresfor new and existing grate
sysems.

. Ensurethat al engineering drawingsfor grate

systemsare current and reflect the conditions
of thegrate systemsasthey werebuilt.

. When building new vaullts, consult witha
professiona structura engineerindesigninga
concrete shelf systemfor theangleironsto
rest on and be bolted onto, and certify the
load capacity of thegrate system.



