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Foreword

This book contains the construction industry job safety and health stand-
ards (29 CFR Part 1926) promulgated by the Occupational Safety and Health
A dministration. including all amendments prior to January 1, 1977. A topical
index prepared by OSHA and updated by CCH 1s included at page 90.

OSHA last published the construction industry standards with amend-
ments in place in June, 1974. This book incorporates all changes to the standards
made through January 1, 1977; they are identified by CCH historical notes
immediately following the change showing the date of adoption, effective date,
and .'f'ln't'frr"'"L]':.‘r f‘ir:*_"?.-" ster citation.

During the period June, 1974—January 1, 1977 O5SHA adopted new

requirements for ground-fault protection and amended standards for temporary
flooring in skeletal steel construction, among other changes.

For the user's convenience in locating standards, standard section numbers
ppear at the bottom of each page. (The “§ 1926" is omitted from these refer-
nces : only that part of the section number to the right of the decimal point 1s
shown.) A table of contents listing all the standards is at page v.

The CCH EMPLOYMENT SAFETY AND HEALTH GuIDE should be consulted
for amendments to the standards made after January 1, 1977, Weekly reports
for this three-volume loose-leaf reporter update the OSHA standards, which
are reproduced in the Guide in their entirety.

January, 1977
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STANDARDS

REGULATIONS 29 CFR PART 1926

—OCCUPATIONAL SAFETY AND HEALTH STANDARDS—




Subpart A—General

§ 1926.1 Purpose and scope.

(a) This part sets forth the safety and
health standards promulgated by the
Secretary of Labor under section 107 af
the Contract Work Hours and Safety
Standards Act. The standards are pub-
lished in Bubpart C of this part and fol-
lowling subparts.

(b) Subpart B of this part contalns
statements of general policy and In-
terpretations of section 107 of the Con-
tract Work Hours and Safety Standards
Act having general applicabllity,

from safety and

g 1926.2 Varlances
health standards.

(a) Variances from standards which
are, or may be. published In this part
may be granted under the same circum-
stances whereunder variances may be
granted under section 6(b)(A) or
6(d) of the Willlams-Stelger Occupa-
tional Safety and Health Act of 19370
(20 UBS.C. 65). iwne procedures for the
granting of variances and for related re-
lief under this part are those published
in Part 1805 of this title,

{by Any requests for va-lances under
this section shall also be considered re-
guests [or variances under the Willlams-
Stelger Occupational Safety and Health
Act of 1970, and any requests for varl-
ances under Willlams-Stelger Occupi-
tional Bafety and Health Act with respect
to construction safety or health stand-
ards shall be considered to be also vari-
ances under the Construction BSafety
Act Any variance {rom & construction
safety or health standard which 1s con-
talned in this part and which 1s incor-
porated by reference in Part 1810 of this
title shall be deemed a variance from
the standard under both the Construc-
tion Safety Act and the Willlams-Steiger
Occupational Safety and Health Act of
1870.

§ 1926.3 Inspections—s+ight of entry.

{a) It shall be a condition of each con-
tract which is subject to section 107 of
the Contract Work Hours and Safety
Btandards Act that the BSecretary of
Labor or any authorized representative
shall have a right of entry to any site
ol contract performance for the following
purposss:

1(a)

CONSTRUCTION STANDARDS

(1) To Inspect or Investigate the mat-
ter of compliance with the safety and
health standards contained in Subpart
C eof this part and following subparts;
and

{2) To carry out the duties of the
Becretary under sectlon 107(b) of the
Act.

b} Por the purpose of carryving out his
investigative duties under the Act, the
Becretary of Labor may, by agreement,
use with or without relmbursement the
services, personnel, and facilities of any
State or Federal agency. Any agreements
with States under this section shall be
similar to those provided for under the
Walsh-Healey Public Contracts Act un=
der 41 CFR Part 50-205.

§ 1926.4 Rules of practice for adminis-
trative adjodications for enforcement
of safety and health standards.

fa) The rules of practice for adminis-
trative adjudications for the enforce-
ment of the safety and health standards
contalned in Subpart C of this part and
the followlng subparts shall be the same
as those published in Part 8 of this
title with respect to safety and health
violations of the Bervice Contract Act

of 1965 (69 Stat. 1035). except as pro-
vided in paragraph (b} of this sectiom.

fb) In thie case of debarment, the find-
Ings required by sectlon 107(d) of the
Act shall be made by the hearing exam-
Iner or Lhe Assistant Sscretary of Labor
for Occupational Safety and Health, as
the case may be. Whenever, as provided
in section 107T1d)(2), a contractor re-
quests termination of debarment before
the end of the 3-yvear period prescribed
in that section. the request sHall be filed
In writing with the Assistant Secretary
aof Labor for Occupa.onal Safety and
Health who shall publish a notice in the
Fepeaal Recisten L(hat the request has
been recelved and alford interested per-
sons an opportunity to be heard upon
the request, and thereafter the pro-
visions of Part 68 of this title shall apply
with respect to prehearing conferences,
hearings and related matters, and decl-
slons end orders,

Subpart B—General Interpretations
§ 1926.10 Scope of subpart.

{a) This subpart contains the general
rules of the Secretary of Labor Inter-
preting and applying the construction
safety and health provisions of sectian
107 of the Contract Work Hours and
Bafety Btandards Act {83 Btat. 98) . Sec-
tion 107 requires as a condition of each
contract which ls= entered Into under
legislation subject ta Reorganirzation
Plan Number 14 of 1550 (84 Stat.
1267)., and which 18 for construction,
alteration, and/or repair, including
painting and decorating, that no con-
tractor aor subcontractor contracting for
any part of the contract work shall re-
quire any laborer or mechanie employed
In the performance of the contract to
work In surroundings or under working
conditions which are unsanitary, harard-
ous, or dangerous to his health or safety,
a5 determined under construction safety
and health standards promulgated by the
Becretary by regulation.

€ 1926.11 Coverape under section 103
of the act distinguished.

(a) Coverage under section 103. Tt s
important to note that the coverage of
section 107 differs from that for the over-
time requirements of the Contract Work
Hours and Safety Standards Act. The
application of the overtime reguirements
is governed by section 103, which, sub-
Ject to specific exemptions, includes (1)
Federal contracts requiring or invelving
the employment aof laborers or mechanics
{thus including, but not limited to, con-
tracts for constructiond, and (2} con-
tracts assisted In whole or In part by
Federal loans, grants, or pguarantees
under any statute “providing wage
standards for such work.” The statutes
“providing wage standards for such
work” inclode statutes for constructiaon
which require the payment of minimum
wages Iln accordance with prevalling
wage findings by the Becretary of Labor
in accordance with the Davis-Bacan Act
A provision to section 103 excludes from
the overtime requirements work where
the Federal assistance 5 only In the form
of & loan guarantee or insurance.



SUBPART B—GENERAL INTERPRETATIONS 3

ib) Coverape under section 107. To be
covered by section 107 of the Contract
Work Hours and Salety Btandards Act
a contract must be one which (1) s en-
tered into under a statute Lhal s subject
to Reorganization Plan No. 4 of 1950
(84 Stat, 1267 : and (2) is for "construc-
tion, alteration, and/or repair, including
painting and decorating.”

§ 1926.12 Reorganization Plan No. 14
of 1950.
(a) General provisions. Reorganiza-

tion Flan No. 14 of 1350 relates 1o the
preseribing by the Secretary of Labor of
"appropriate standards, regulation: |
procedures” with respect to Lthe enforce-
ment of labor standards under FPederal
and federally assisted contracts which
are subject to various statutes subject to
the Plan. The rules of the Secretary of
Labor Implementing the Plan are pub-
lished in Part 5 of this title. Briefly, the
astatiutes subject to the FPlan include the
Davis-Bacon Act, including its extension
to Pederal-ald highway legislation sub-
ject to 23 U 8.C. 113, and other statutes
subject to the Plan by its original terms,
statutes by which the Plan is expressly
applied, such as the Conlract Work
Hours Standards Act by virtue of sec-
tion 104¢d) thereof,

{b) The Plan. {1} The statules subject
to Reorganlzation Plan No. 14 of 1950 are
cited and briefly described In the remaln-
ing subparagraphs of this paragraph.
These deseriptions are general In nature
and not intended to convey the [ull scope
of the work to be performed under each
statute. The Individual statutes should
be resorted to for a more detalled scope
of the work

(2) Federal-Aid Highway Acts. The
provisions codified in 23 US.C. 113 apply
to the Initial construction, reconstruc-
ticn, or lmprovement work performed by
contractors or subcontractors on high-
way projects on the Federal-ald systems,
tha primary and secondary, as well as
their extensions in urban areas, and the
Interstate Sy=tem. authorized under the
highway laws providing for the expendi-
ture of Federal funds upon the Pederal-
ald system. As clted In 41 Op. A.GQ. 488,
496, the Attorney General riled that the
Federal-Ald Highway Acts are subject to
Reorganization Plan No. 14 of 1850

{(3) Natiomal Housing Act (12 US.C.
171}, 1715a, 1715e, X715k, 1T1I51(dY (})
and (dy, 1715p, 1715w, 1715z, 1743, 1747,
1748, 1748h-2, 1T750p. ITISIChY (1), 17152

(#y (1Y, 17152-1. 1715yid), Subchapter
ir-A and Iz-B. 1T152-7). This act covers
construction which is financed with
assistance by the Federal Government
throigh programs of loan and mortgage
Insurance for the fallowing purposss:

(1) HRental Housing—Section 1713 pro-
vides mortgarge and insurance on rental
housing of eight or more units and on
moblle-home courts.

(i1} Sectlon 1715a—Repealed.

(ily Cooperative Housing—Section
17158 authorizes mortgage insurance on
cooperative housing aof five or more units
as well as supplementary loans for
improvement of repalr or resale of
memberships.,

(iv) Urban Renewal Housing—Section
1715k provides mortgage lnsurance on
single family or multifamily housing In
approved urban renewal areas.

iv) Low or Moderate Income Hous-
ing—Section 1715Li{d) (3) and 4) In-
sures mortgages on low-cost single famlily
or multifamily housing,

{vi) Housing for Elderly—Section
1T15v provides mortgage Insurance on
rental housing for elderly or handi-
capped persons.

{vil) Nursing Homes—Section 1715w
authorizes mortgage Insurance on Nurs-
ing home facilities and major equipment.

ivili} Experimental Housing—Section
1715x provides mortgage Insurance on
single family or multifamily housing with
experimental design of materials,

{ix) War Houslng Insurance—Section
1743 not active.

(x) Yield Insurance—Section 1747 In-
sures investment returns on multifamily
housing

ix1} Armed Services Housing—Section
1748b to assist in relleving acute short-
age and urgent need for family housing
at or In areas adjacent to military instal-
lations.

ixil) Defense Houslng for Impacted
Areas—Section 1748h-2 provides mort-
gage Insurance on single family or multi-
famlly housing for sale or rent primarily
to military or civillan personnel of the
Armed Services, National Aeronautics
and Space Adminlstration, or Atomle
Energy Commission.

(x{ll) Defense Rental Housing—Sec-
tion 1750g provides for mortgage Insur-
ance In critleal defense housing areas,

ixlv) Rehablllfation—Section 1TI15L
th)(l) provides mortgage Insurance for
nonprofit organizations to finance the
purchase and rehabilitation of deterio-
ratlng or substandard housing for sub-
sequent resale to low-income home pur=
chasers. There must be located on the
property five or more sinele family dwell-
ings of detached, semidetached, or row
construction.

ixv) Homeowner Assistance—BSection
1T15Z()) (1) authorizes mortgage insur-
ance to noenprofit organizations or pub-
lic bodies or agencles executed to Anance
gale of Individual dwellings to lower In-
come Individuals or familles, Also In-
cludes the rehabllitation of such housing
If it 1= deterforating or substandard for
subsequent resale to lower income homse
purchasers,

ixvl) Rental Houslng Assistance—
Bection 1715Z-1 authorizes mortgage in-
surance and interest reduction payments
on behalf of owners of rental housing
prolects designed for occupancy by lower
Income famllies, Payments are also au-
thorized for certain State or locally aided
projects.

{xvil) Condominium Housing—Sec-
tion 17T15y(d) provides mortgage insur-
Ance on property purchased for the de-
velopment of bullding sites. This includes
waterlines and water supply installations,
sewer lines and sewage dlsposal installa-
tions, steam, gas, and electrical lines and
installations, roads, streets, curbs, gut-
ters, sldewalks, storm drainage facilities,
and other installatlons or work.

(xvill) Group Medical Practice Facill-
tles— Subchapter LX-B authorizes mort-
gage Insurance for the flnancing of
construction and equipment, of facilities
for group practice of medicine, optome-
try, or dentlstry.

ixix) Nonoprofit Hospltals—1715z-17
authorizes mortgage Insurance o COvVer
new and rehabllitated hospitals, includ-
ing Initial equipment.

i4) Hospital Survey and Construction
Act. as amended by the Hospital and
Medical Facllities Amendments of 1964
i42 U.S.C. 291e). The provisions of this
Act cover constructlon contracts made
by State or local authorities or private
institutions under Federal *grant-in-aid
programs for the construction of hospi-
tals and other medical facllities,

i5) Federal Airport Act (49 USC
1114ib)), The act provides grant-in-ald
funds for alrport construction limited
to general site preparation runways, taxi-
ways, aprons, Ughting appurtenant
thereto, and fire, rescue, and mainte-
nance bulldings. The sct excludes con-
struction intended for use as a public
parkine facillty for passenger automo-
hiles and the cost of construction of any
part of an alrport bullding except such
of thoze buildings or parts of bulldings
to house facllities or activities directly
related to the safety of persons at the
alrport.

i8B! Housing Act of 1949 (42 US.C
1459). Construction contracts awarded
by local suthorities financed with the as-
sistance of loans and grants from the
Federal Government. The construction
programs are for slum clearance and
urban renewal which Includes rehabilita-
tlon grants, nelghborhood development
programs, nelghborhood renewal plans,
community renewal, demolition projecta,
and assistance for blighted areas, See
the Houslng Act of 19684, No. 21 below.
econeerning Ananecial assistance for low-
rent housing for domestic farm labor.

(7Y School Survey and Construction
Act of 1950 (20 U.S.C. 6§36). This act pro-
vides for a Federal grant-in-ald program
to assist In the construction of schools
in federally affected areas.

(8) Defense Housing & Community
Facllities & Services Act of 1951 (42
0.8.C. 15921) . Inactive Program.

{8y United States Housing Act of 1937
(42 US.C. 14168). This statute covers the
construction of low-sent public housing
and slum clearancs projects awarded by
local authorities, These projects are fi-
nanced with the asststance of loans and
grants from the Federal Government.
The slum clearance is the demolition and
removal of bulldings from any slum area
to be used for a low-rent housing project.

110) Federal Civil Defense Act of 1950
(50 USC. App. 2281). This act provides
for Federal assistance to the several
Btates and their political subdivisions in
the fleld of clvil defense which includes
procurement, construction, leasing, or
renovating of materials and facilities.

(11) Delaware - River Basin Compact
(sec. 151, 75 Stat. 714). This joint res-
olution creates, by intergovernmental
compact between the United States,
Delaware, New Jersey, New York, and
Pennsylvanla, a reglonal agency for plan-

12(b)(11)




a

plng, conservation utllization, develop-
ment, management and control of the
water and related sources of the Deln~
ware River.

(13) Cooperative Research Act 120
USC. 132aic) ). This act provides Fed-
ernl grants to a unlversity, college, or
other appropriate publle or oonprofit
private agency or lnstitution for part or
all of the cost of construcling a facility
for research or for research and related
purposea, Research and related purposes
means research, reseprch tralning, sur-
vevs, or demonsirations In the fleid of
education, or the dissemination of Infor-
mation derived therefrom, or all of such
activities, including (but without lUmita-
tion) experimental schools, except that
such term does not lnclude research, re-
search tralning, surveys, or demonstra-
tlona in the Neld of sectarian instructon
or the dissemination of (nformation de-
rived therefrom. Construction inciudes
new bulldings, and the acguisition. ex-
pansion, remodeling, replacement, and
alteration of existing bulldings and the
equipping of new bulldings and exlsting
bulldings,

€13 Health Profesdons Educational
Asristance Act of 1963 (42 D S.C, 2824
() (d), 203aic)(5)). The provisions of
this act provide for grants to assist pub-
lic and nonprofit medical, dental, and
similar schools for the construction, ex-
panston, or renovation of tesaching
facilities.

(14) Mental Retardation Facilities
Construction Act (42 D.S.C. 295(a) ()
(D), 2682i5), 28751ia)(5)), This act au-
thorizes Pederal financlal assistance In
the eonstruction of centers for research
on mental retardation and related as-
pects of human development, of univer-
sity-afMliated facilities for the mentally
retarded and of facilities for the mentally
retarded.

(15) Community Mental Health Cen-
ters Act (42 U.S.C, 2685(a) (5)), This act
authorizes Federal granis for the con-
struction of public and other nonprofit
community mental health centers.

i(18) Higher Education Facilifies Act
of 19683 (20 US.C. 753). Thia act asuthor-
{zes the grant or loan of Pederal funds
to mssist publie and other nonprofit in-
stitutions of higher education in financ-
ing the construction, rehabilitation, or
improvermnent of scademlic and related
facllities in undergrnduste and graduate
gchoals,

(11} Vocalional Educatiomal Act of
1963 (20 DS.C. 350, This act provides
for Pederal grants to Lhe various States
for construction of area vocational edu-
eation school facilities.

(18) Library Services and Consfruc-
tion Act (20 US5.C. 155eiaiid) ) _This act
provides for Pederal assistance to the
various States for the construction of
publie libraries,

(10) Urban Mass Transporfafion Act
of 1954 (49 US.C. 1609, This act pro-
vides for grants and lonns to assist States
and loecal public bodles and agencles
thereaf In financing the acquisition, con-
struction, reconstruction, and improve-
ment of facillties and equipment for ose,
by operation or lemse or otherwise, In

12(b)(12)
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mass transportation ssrviee Inm urban
areas and In coordinating such service
with highway and other transportalion
lo such areas,

(20) EBcomomic Opportunily Act of
If8d (42 U.SC. 2947). This act covers
construclan which s flnanced with as-
glstance of the Pederal Government for
Ltha following purposes

(1} Authorires Federal assistance for
construction of projects, bulldings and
works which will provide voung men and
women in rural and urban residential
centers with education, vocational train-
ing, and useful work experience {Title I}

) Authorizes Mfnancial assistance
for construction work planned and car-
ried out al the communlty level for antl-
poverty programs (Title IT) :

ig) Authorizes loans to low Income
rural familles by asslating them to ae-
quire or improve real estate or reduce en-
cumbranees or erect improvements
thereotl, and to participate in coopera-
tive asspciations and/or to inance non-
agricultural enterprises which will en-
able such famlilles to supplement thelr
Income (Title ITI) ;

ib) Authorizes loans Lo logal epopera-
tive assoclations furnishing essential
processing, purchasing. or marketing
services, supplies, or facilitles predomi-
nantly to low-income rural families
(Titde 1)

(e} Authorizes Ananclal asslstance to
Stales, politeal subdivisioms of Siates,
publle and nonprofit agencles, Institu-
tlons, organieations farm associations,
or individuals in establishing housing,
sanitation, education, rnd child day-care
programs for migrants and other sea-
sonally emploved apricultural employees
and their familes (Title II1).

(i1) Authorizes loans or guarantees
loans to small businesses for construc-
tlon work (Title IV,

(iv} Authorizes the payment of the
cost of experimental, pliot, or demon-
stration prolects o [oster State pro-
grams providing construction work expe-
Henee or tralning for unemployed
fathere and needy people (Tile VI,

(21) Houring Act of 1964 42 U.SC,
14361()); 42 US.C. 1452bie) ), Providea
financial assistance for low-rent housing
for domestiec foarm labor. The Act fur-
ther provides for loans, Lhrough public
or private agencies, where feasible, o
ovners or tenants of property in urban
renewal areas to finance rehabllitation
required to conform the property to ap-
plicable code requlrements or carry out
the ohjectives of the urban renewal plan
for the area.

{23) The Commercial Fisheries Re-
rcarch and Development Act of 1964 (16
U.S.C. T78eib)). This aet aothorizes
financial assistance to State agencies for
construction projects designed for the re-
search and development of the com-
mercial fisheries resources of the Nation,

(23) The Nurze Training Act of 1964
(42 U.8S.C. 296a¢b) (5) ). This act provides
for grants Lo aasl=t In the constructiom
of new facilities for collegiate, nasocintes
degree, and diploma schools of nursing,
or replacement or rehabllitation of exlst-
ing facilities of such schoola,

————ﬁ

(24) Elemeniory and Secondary Edu-
paltiom Act of 1565 120 U.S.C. 2414, §47).
The purpose of the act is to provide fi-
nancial assistance to local educational
agencies serving areas with conesntra-
tions of chlldren from low-income fam-
ilies for construction In connection with
the expansion or lmprovement of thelr
educational programa.

(25) Federal Water Pollution Control
Act, az omended by the Water Qualily
Act of 1965 ()} D.SC, d88eig) ), Provides
for financlal assistance to Biates or
municipalities for construction of facill-
tles ln connection with the prevention
and econtrol of water pollution. This In-
cludes projects that will control the dis-
charge Inte any waters of untreated or
inadequately treatsed sewage,

(16) Appalachion Regional Depelop-
ment Act of 1965 (d0 D.S.C. App. d02).,
Authorizes Federa! assistance {n the oon-
gtruction of an Appalachian development
highway system. construction of mull-
county demonstration health Iacllities,
hospitals, regional health, disgnostic and
treatment centers. and other facilities for
health' seal and i1l voids In abandoned
mines and to rehabilitate strip mine
areas: construcilon of school f{acilites
for vocational education, and to assist
in construction of sewnge trealment
works,

{977 Natiomal Technical Imstituts for
the Deal Aet (20 D SC. 6341 (5) ). Pro-
vides for finaneial assistanes for Instito-
tions of higher educstion for the
establishment, construction. including
equipment and operntion, of & National
Institution for the Deaf.

{28) Housing Act of 1958 (12 US.C
I701igi (e} i3)), This wmect authorizes
loans to nenprofit corporations to be gasd
for the construction of housing and
related facilities for elderly familiss Also,
the provisions of the act provide for
rehabilitation, alteration, converslon or
improvement of existing suctures
which are otherwise inadeguste for pro-
posed dwellings used by such famllles,

(29) College Housing Act of 1950, as
amendad (12 USC. 174%ai(f) ), This ac.
provides for Pederal loans to assisi edu-
eatlomal tnatitutions in providing hous-
ing and other educational facilities for
students nnd facuities

{30) Mousing and Urban Development
Act of 1985 (42 U 8.C. 15000, 3107),
This act provides for Federal assistance
for the following purposes!

(1) Grants to States and local publie
bodies to nssist ‘n any construction work
to be earried out under the open-space
land and arban beautification provisions
contained thereln. It provides for parks
and recreation areas conservation of
land and other natural resources, and
historical and scenle purposes.

(1) GOranta to local publle bodles and
agencies to finance specific prajects for
basie public wnter faclilities (lneluding
works for the storage, treatment, purifi-
cation, and distribotion of wmater), and
for basic public sewer facilities (other
than “treatment works™ s deflned In
the Pederal Water Pollution Contral
Act).

(1i1) Oranta to any local public body
or agency to assist in financing neigh-
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borhood facilities. These facilitles must
be necessary for carrving out & program
of health recreational, social, or slmilar
community service and located so aa Lo
be avallable for the use of the area’s low
or moderate Income resldents,

(31} National Foundalion on the Aria
and the Humanities Act of 1965 (20
U.S.C. 954ik) )., The act establishes tha
“Matlonal Foundatlon on thie Arts mnd
the Humsanities” which may provide
matching granta to groups (nonprofit
organizations and State and otlier publle

organizations) and to lndlviduals en-
gaged In creative and performing arts [or
tha entire range of artistle sctivity,
including construction of necessary
facllities,

(32) Public Works and Economic De=-
pelopment Act of 1965 (42 U.S.C. 3222)
This act provides for Federal assistance
for the following purpoees:

(1) Grants for the acquisition or
development of land or improvements
for public works or development [acllity
usage ln redevelopment areas. It author-
izes loans to assist in finanecing the pur-
chase or development of land for public
works which will assist In the creation
of long-term employment cpportunities
in the area.

iHY Loans for the purchase or develop-
ment of land and facllities (including
mashinery and equipment) for industrial
or eommercial usage within redevelop-
ment areas: guarantee of loans for work-
ing capital made to private borrowers by
private lending institutions in connection
with direct loan projects; and to contract
to pay to. or on behalf of, business enti-
ties locating In redevelopment areas, a
portlon of the interest costs which they
incur lo financing thelr expansions from
private sources,

My Loans and grants to creates eco-
nomle development centers within desig-
nated county economic development
districta.

(32} High-Speed Ground Transporia-
tion Study (40 U.S C. 1636(h) Y, This act
provides for inancial assistance for con-
struction actvities In eonnection with
regearch nnd developmeant of different
forms of high-speed ground transporia-
tlon and demonstration prolects relating
to intercity rail passenger service,

(34) Heart Dizease, Coancer and Stroke
Amendmenta of 198§ 142 .S
2899(b)i4)), This mct provides [or grants
to publle or nonprofit private universi-
ties, medical echools, research institng-
tions, hospitals, and other publie and
nonprofit agencles and institutions, or
aasociations thereof to assist In construc-
tdon and equipment of facillitles in con-
pection with sesearch, tralning, demon-
stration of patlent care, dlagnostle and
trestment ralated to heart disease, can-
cer, stroke, and other major diseases

{36) Mental Retardation Facilities and
Community Mental Health Centers Con-
struction Act Amendments of 1965 (20
7.5.C, 618(g) ), These provisions provide
for grants to Institutions of higher edu-
cation for construction of facilities for
research or for research and related pur-
poses relating to education for mentally

retarded, hard of hearing, deaf, speech

{mpaired, visually handicapped, seriously
emotionally disturbed, crippled, or other
health impaired children who by reason
thereof require special education.

(36) Vocational Rehabilitation Act
Amendments of 1265 (22 USC.
4]laib)yid) ), This act authorizes grants
to assist \n meeting the costs of con-
struction of public or other nonprofit
workshops and rehabilltation facllities.

37y Clean Alr ond Solid Waste Dis-
posal Acts (42 US.C, 3256), This act
provides for financial assistance to pub-
lie (Federal, State, Interstate, or local)
authorities, agencies, and institutions,
private sgencies and Institutions, and
individuals in the construction of facili-
ties for solld-waste disposal The term
construction includes the installation of
initial equipment.

(38) Medical Library Assistance Act
of 1965 (42 U.S.C. 2800-3(b) (3) ), This
act provides for grants to public or pri-
vale non-profit agencies or institutions
for the cost of canstruction of medical
library facilities.

(30y Veterans Nursing Home Care Act
(33 USC 5035:g)(8)), The construction
industry health and safety standards do
not apply to this act since it s not sub-
ject to Reorganization Plan No. 14 aof
1950,

(40) National Capital Transportation
Act of 1965 (40 US.C. 682(b)(4)). This
act provides for Federal assistance to the
National Capital Transportation Agency
for construction of & rall rapid transit
gystem and related facilities for the
Nation's Capital,

(41) Alaska Centennial—I987 (%0
Stat, 820, The program under this legis-
lation has expired.

42y Model Secondary School for the
Deaj Act (850 Stat. 102%). This act pro-
vides for funds to establish and operate,
including construction and Initial equip-
ment of new bulldings, expansion, re-
modellng, and alteration of existing
bulldings and equipment thereof, & model
secondary school [or the deal to serve the
resldents of the District of Columbla and
nearby States.

(43) Allied Health Professions Per-
sonnel Training Act of 1966 (42 US.C.
295h(b) (2)(E)). This act provides for
grants to assiat n the construction of
new facilities for tralning centers for
allied health professions. or replacement
or rehabllitation of existlng facllities {or
such centers.

(44) Demonstration Cities and Metro-
politan Development Act of 1966 {42
USsSC. 3310 12 US.C. 1715c; 42 US.C.
1416y, This act provides for Federal ns-
glstance for the following purposes:

i1y Grants to assist in the construc-
tion. rehabilitation, alteration, or repalr
of residentinl property only if such resi-
dential property s designed for residen-
tial use for elght or more families to
enable c¢city demonstration apencies to
carry out comprehensive city demonstra-
tion programa (42 US.C. 3310},

(i) Amends the Natlonal Housing Act
(12 US.C, 1715¢) and the Housing Act
of 1937 (42 US.C. 1416). See thesa acts
for coverage.

(45) Atr Quality Act of 1967 (42 US.C,
18571-3), This act provides for Federal

assistance to publie or nonprofit agen-
cles, institutions, and organizations and
to individuals, and contracts with publie
or private agencies, institutions, or per-
sons for construction of research and de-
velopment facilitles and demonstration
plants relating to the application of pre-
venting or controlling discharges into the
air of varlious tvpes of pollutanta.

{48) Elementary and Secondary Edu-
cation Amendments of 1867 (Title VII—
Bilingual Education Act) 120 US.C.
880b—6). This act provides for Federal
assistance to local educational agencles
or to an institution of higher education
applying Jolntly with a local educational
agency for minor remodellng projects in
connection with bilingual education pro-
grams to meet the special needs of chil-
dren with limited English-speaking abil-
ity In the Unlted States.

i4T) Voecational Rehabilitation Amend-
ments of 1967 (29 US.C, 42aie)(3)),
This act authorlzes Federal assistance to
any public or nonprofit private agency
or oreganization for the construction of a
center for voecational rehabilltation of
handlecapped individuals who are both
deal and blind which shall be known as
the Natlonal Center for Deaf-Blind
Youths and Adults. Construction In-
cludes new bulidings and expansion, re-
modeling, alteration and renovation of
existing buildings, and initial equipment
of such new, newly acguired, expanded,
remodeled, altered, or renovated
bulldings.

(48 National Visitor Center Facilities
Act of 1968 (40 US.C. 8308), This act au-
thorizes agreements and beases with the
cwner of property In the District of Co-
lumbia known as Unlon Station for the
use of all or a part of such property for
a national visltor center to be known aa
the National Visitor Center. The agree-
ments and leases shall provide for such
alterations of the Unlon Station Bulld-
ing as necessary to provide adequate fa-
cilities for visitors. They also provide for
the construction of a parking facllity, in-
cluding necessary approaches and ramps.

(49) Juvenile Delinquency Prevention
and Control Act of 1968 (42 U.S.C. 3243).
This act provides for Federal grants to
State, county, municipal, or other public
agency or combination thereof for the
construction of facilities to be used In
connectlon with rehabllitation services
for the diagnosia, treatment, and rehabil-
itation of delinquent vouths and youths
in danger of becom!ing delinquent.

(500 Housing and Urban Development
Act of 1968 (including New Communities
Act of 1968)(42 U.S.C. 1909). This act
provides for Pederal assistance for the
following purposes:

1) Guarantees, and commitments to
guarantee, the bonds, debentures, notes,
and other obligations issued by new com-
munity developers to help finance new
community development projects.

i1 Amends section 212(a) of the Na-
tional Housing Act, adding section 238
for "Rental Housing for Lower Income
Families” and rection 242 "Mortgage In-
surance for Nonprofit Hospltals” thereto.

(51) Public Health Service Act Amend-
ment (Alcoholic and Narcotie Addict Re-
habilitation Amendments of 1968) (42

12(b)(51)
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US.C, 2681, et geg.), This act provides
for grants to a public and nonprofit pri-
vate agency or organlzation for construc-
tion prolects consisting of any facilities
(ineluding post-hospitalization treat-
ment facilities for the prevention and
treatment of alcohollsm or treatment of
parcotic eddicts.»

(52) Vocatiomal Education Amend-
ments of 1068 (20 U.S.C. 1248). This act
provides for grants to Stales for the con-
struction of area vocational education
gchool facilitles, The act further pro-
vides grants to puble educational agen-
cles, organizations, or Institutions [or
construction of resldential schools to
provide vocational education for the pur-
pose of demonstrating the feasibility and
desirabllity of such schools. The act still
further provides grants lo Slate boards,
to eolleges and unlversitles, to public
educational agencles, organieations or
Institutions to reduce the cost of borrow-
ing funds for the construction of resi-
dential schools and dormitories.

(53) Postal Reorpanization Act (39
U.S.C. 410td) (2)) . This Act provides for
construction, modification, rlteration,
repair, and other improvements of postal
facilities located !n leased bulldings

(54) Alrport ard Airmpay Development
Act of 1970 iPublic Law §I-258, section
E2(B1Vi7)) . This Act provides for Federal
financial assistance to States and locall-
ties for the construction, improvement,
or repalr of public alrports,

(551 (i) Public Law 71-230. This Act
provides for federa] financial assistance
to institutions of higher learning for the
econstruction of a Natlonal Center on
Fducational Medla and Materlals for tha
Handicapped. The program under this
statute expires on July 1, 1971, Publle
Law 1-230, section 662€(1) .

ti{y Education of the Handicapped
Act 120 U.5.C. [2328, 140473)), This Act
provides for financial assistance to States
for constructiaon, expansion, remodeling,
or alteration of facllities [or the educa-
tian of handlecapped children at the pre-
pchoal, elementary school, and secondary
schoal levels.

(587 Housing and Urban Development
Act of 1970 (Public Law 31-609, section
T07(b) ). This Acl provides for grants to
Btates and loca! publle agencles to help
finance the development of open-space
or other land In wban areas for open-
gpace uses, This Act becomes effective on
Julv 1, 1871,

(57 Developmental Dizabilities Serp-
ires and Facilities Construction Amend-
mentsof 1970 ( Public Law 91-517, section
135(a)i5)), This Act authorizes grants
to Btates for construction of facilities for
the provision of services to persons with
developmental disabilities who are un-
able to pay for such services

(58} Rall Passencger Service Act of
1970 (Publie Law 81-518, section 4051d) ).
This statute provides that the Natlonal
Rallrond Passenger Corporation may
construct physical facllities necessary to
{ntercity rall passenger operations within
the basic national rall passenger sys-
tem designated by the Secretary of
Transportation

*t¢) VA and FHA housing. In the
course of the legislative development of

12(b)(52)

CONSTRUCTION STANDARDS

section 107, It was recognlead that sec-
tian 107 would not apply to housing con-
struction for which Insurance was ls=uesd
by the PFederal Houslng Authority and
Veternns' Administration for Individual
home ownership. Concerning construc-
tion under the National Housing Act
Reorganization Plan No. 14 of 1950 ap-
plies to construction which is subject to
the minimum wage requirements of sec-
tion 212¢a) thereof (12 US.C. 1715¢c).

§ 1926.13 Interpretation of satatory
lerma.

fa) The terms "construction.” “alter-
atlon,” and "repalr” used ln section 107
of the Act are also used In s>ction 1 of
the Davis-Bacon Act (40 USC. 2768a),
providing minimum wage proteéction oo
Federnl construction contracts, and sec-
ticn 1 of the Miller Act (40 OS.C. 270a),
providing performance and payment
bond protection on Federal construction
contracts. Bimilarly. the terms “contrac-
tor® and “subcontractor”™ are used In
those statutes, as well as In Copeland
(Antl-Kickback) Act 40 UB.LC. 276c)
and the Contract Work Hours and Safety
Standards Act |tzelf, which apply con-
currently with the Miller Acl and the
Daviz-Bacon Act on Federal construction
contracts and also apply to most fed-
erally assisted construction contracts.
The use of the same or |denfleal terms in
these statutes which apply concurrently
with section 107 of the Act have consid-
erable precedential value in ascertalning
the coverage of secton 107

ihy It should be nated that section 1
of the Davis-Bacan Act llmits minimum
wnge protection to laborers and me-
chanics “employed directly” upon the
“slte of the work.” There I8 Do compa-
rable Umitation in section 107 of the Act,
Sectlion 107 expressly requires as a self-
executing conditdon of each covered con-
tract that no contractor or subcontiractor
ghall require “any laborer or mechanie
employed in the performance of the con-
tract to work In surroundings or under
working condltions which are unsani-
tary. hazardous, or dangerous to his
health or safety” as these health and
pafety standards are applied in the rules
af the Secretary of Labor,

(g} The term “subcontractor” under
gection 107 1s considered to mean a per-
gon who agrees to perform any part of
the Inabor or material requirements of
n controet for construction, alterntion or
repalr, Cf MacEvoy Co. v. United States,
222 08, 102, 108-9 11944). A person who
undertakes to perform a portion of A
contract Involving the fumishing of sup-
plles or materials will be considered a
“subcontractor™ under this part and sec-
tion 107 If the work In guestlon nvolves
the performance of construction work
and is to be performed: (1) Directly on
or near the construction site, or {2) by
the emplover for the specific project on
a customized basls, Thus, a supplier of
materinls which will become an Integral
part of the construction is a8 “subcontrac-
tor” if the supplier fabricates or assem-
bles the goods or materials In gquestion
specifically for the construction project

and the work Involved may be aald to

be constroction activity. If the goods or
materials in question are ordinarily sald
to other customers {rom regular Invens
tory, the supplier s pot a “rubcontrac-
tor.” Generally, the furnishing of pre-
gtressed concrete beams and prestressed
structural steel would be considered
manufacturing; therefore s supplier
of such materiais would not be con-
glidered a “subcontruactor.™ An e&xam-
ple af material supplied “for Lthe specific
project on a customized basis™ as that
phrase 1s used In this section would be
ventiiating ducts, fahricated in a shop
away [rom the construction jobsite and
specifically cut for the project according
to design specifications. On the other
hand. If & contraclor buys standard size
nails from a foundry, the foundry would
not be 8 covered “subcontractar.” Ordl-
parily & contract for the supplying of
construction squlpment to a contractor
would not, o and of {tself. be considered
a8 "subcontractor” for purposes of this
part.

§ 1926.14 Federal contract for “mixed™
trpes of performance.

(a) It la the Intent of the Congress
to provide safety and health protection
of Federal, federally Ananced, or fed-
erally asslsted construetion. See, for ex-
ample, H Report. No. B1-241, 91st Cong.,
first session. p. 1 (1269 Thua, It is clear
that when a Pederal contract calls for
mixed types of performance, such aa
both manufacturing and construction,
gection 107 would spply to the construc-
tion, By its express terms, section 107
applies to a eontract which s “for con-
struction, alteration, and/or repair.”
Buch a contract is not required to be
exclusively for such servicea. The appli-
cation of the section is oot limited Lo
contracts which permit an overall ¢char-
acterization as “construction contracts.”
The texi of section 107 is not so Umited,

fh) When Lhe mixed types of per-
formances nelude both construction and
manufacturing, see also [ 192615(H)
concerning the relationship between the
Walsh-Healey Public Contracts Act and
section 107.

g 1926.15 Relationship to the .‘?-rﬂh
Coniract Acty Walsh-Healey Public
Contracts Arcl.

(a) A contract for “construction™ ls
one for nonpersonal service, See, eg., 41
CFR 1-1.208 Section 2(e! of the Scrvice
Contract Act of 1965 requires as a con-
dition of every Federal contract (and
bid specification therefor) exceeding
£2 500, the “principal purpose” aof which
is to furnish services to the United States
through the use of “service employees,™
that certain safety and health standards
be met. Bee 20 CFR Part 1925, which
contains the Department rilés concérn-
ing these standards Section 7 of the
Bervice Contract Act provides that the
Act shall not apply to "any contract of
the United States or District of Colum-
bia for construction, alterstion, and/or
repalr, including painting and decorating
of public bulldings or public worka™ It
{s clear from the legislative histary of
gectiom 107 that no gaps In CcOVeTRg®
between the two statutes are Intended.

——_——T




SUBPART C—GENERAL SAFETY AND HEALTH PROVISIONS 7

(b) The Walsh-Heuley Publle Con-
tracts Act requires that contiracts en-
tered lnolo by any Federal agency lor Lhe
manufacture or furnishing of materials
supplies, articles, and equipment in any
amount exceeding $10,000 must conlaln,
among other provisions, a requlrement
that “no part of such contract will Do
performed nor will any of ihe male-
rials supplies, articles or equipment Lo
be manufactured or furnished under sald
eontract be manufactured or fabricated
in any plants, factories, bulldings, or
surroundings or under working comndli-
tions which are nnsanitary or hazardous
or dangerous to the health and salely
of employees engaged In the perfiorm-
ance of sald contract.” The rules of
the Becretary concerning these stand-
ards are published in 41 CFR Part 50—
304. and express the Secretary of Labor's
interpretation and application of sectlon
1(ey of the Walsh-Healey Public Con-
tracts Act to certain particular working
conditions. None of the described work-
ing conditions are Intended to deal with
construction activities, although such
activities may concaivably be a part of a
contract which la subject to the Walsh-
Healey Public Contracts Act. Neverthe-
lesa, such activities remain subject to the
general statutory duty prescribed by sec-
tion 1(e) . Bection 103/b) of the Contract
Work Hours and Safety SBtandards Act
provides, among other things, that the
Act shall not apply to any work required
to be done in accordance with the pro-
vistons of the Walah-Healey Public Con-
tracts Act

§ 1926.16 Rules of construetion.

fa) The prime contractor and any
subcontractars may make their own
arrangements with respect to obligationa
which might be more appropriataly
treated on & jobsits basis rathar than
individually. Thus, for example, the
prime contractor and his subcontractors
may wish to make an express agreement
that the prime contractor or ons of the
subcontractors will provide all required
first-ald or tollet facilities, thus relieving
ths subcontractora from the actual, but
not any legal responsaibility (or, as the
case may be, relleving the other subcon-
tractors from this responsibility). In no
case shall the prime contractor be re-
lleved of overall responsihility for com-
pliance with the requirements of this part
for all work to be performed under the
contract.

(b} By contracting for full perform-
ance of a contrast subject to section 107
of the Act, the prime contractor assumes
all obligations prescribed as employer
obligations under the standards con-
tained in this part, whether or not he
subcontracts any part of the work.

{¢) To the extent that a subcontractor
of any tier agrees to perform any part of
contract, he also assumes responsi-
for complying with the standards
in part with respect to that part
Thus, the prime contractor assumes the
entire responsibility under the contract
and the subcontractor assumes responsi-
bility with respect to his portion of the
work. With respect to subcontracted

¥

%

work, the prime contractor and any sub-
contractor or subcontractors shall be
deemed to have jolnt responsibility.

id) Where Joint responsibility exists,
both the prime contractor and his sub-
contractor or subcontractors, regardless
of tier, shall be considered subject to the
enforcement provisions of the Acl

Subpart C—General Safety ond
Health Provisions

§ 192620 General safety and healih
provisions

{a) Contraclor requirements, (1) Bee-
tion 107 of the Act requires that it shall
be a condition of each contract which la
entered into under leglslation subject to
Reorganization Plan Number 14 of 1950
{84 Btat. 1287), as defined In § 19286.112,
and is for construction, alteration, and/
or repalr, including painting and deco-
rating, that no contractor or subcontrac-
tor for any part of the contrmet work
shall require any laborer or mechanic
employed In the performance of the con-
tract o work in surroundings or under
working conditions which are unsanitary,
hazardous, or dangercus to his health or
safety.

ib) Aecident preventiom respomsibili-
ties. (1) It shall be the responsibility of
the employer to initiate and maintain
such programa as may be necessary to
comply with this part

(2) Buch programs shall provide for
frequent and regular inspectiona of the
job gites materials, and equipment to
be made by competent persons desig-
nated hy the employers.

{(3) The use of any machinery, tool,
matarial, or egulpment which s not in
complianees with any applicable require-
ment of this part is prohibited. Buch
marhine, tool, material. or equipment
ahall either be |dentifled as unsafe by
tagging or locking the controla to render
them Inoperable ar shall be physically
removed from Ita place of operation.

(4) The employer shall permit only
those employees qualified by training or
experience %0 operate equipment and
machinery,

§ 192621 Safety training and education.

in) General requirements. The Secre-
tary shall, pursuant to section 107(f) of
the Act, establish and supervise programs
for the education and tralning of em-
ployers and employees In the recognition,
nvoldance and prevention of un=afe con-
ﬂtunm in employments coversd by the

(b) Ewmployer responsibilty. (1) The
employer should avail himself of the
eafety and health training programs the
Becretary providea.

{2) The employer shall instroet each
employee In the recognition and avold-
ance of unsafe conditions and the regu-
Iations applicable to his work environ-
ment to control or eliminate any hazards
or other exposure to iliness or Injury.

(3) Employees required to handle or
uss polsons, caustics, and other harmful

(4) In job site areas where harmful
plants or animals are present, employees
who may be exposed shall be |natructed
regarding the potential hazards and how
to avold injury, and the Arst ald proce-
dures to be used in the event of Injury.

{5) Employees required to handle cor
use flammable liquids, gases, or toxic
materials shall be Instructed In the safe
handling and use of these materials and
made aware of the specific requirements
contained in Subparts D, P, and other
applicable subparts of this part.

i8) iy All employees reguired to en-
ter into confined or enclosed spaces shall
be Instructed as to the nature of the
hazards involved, the necessary precau-
tions to be taken, and In the use of pro-
tective and emergency equipment re-
quired. The employer shall comply with
any specific regulatioma that apply to
work In dangerous or potentially danger-
Qls AreAs.

iil) For purposes of paragraph (b) (8)
(1> of this section, “"confined or enclosed
space” means any space having a limited
means of egreas which Is subject to the
accumulation of toxic or flammahble eon-
taminants or haa an oxvgen deficlent nt-
mosphere. Confined or enclosed spaces
include, but are not limited to, storage
tanks., process vessels, bins, bollers
ventilation or exhaust ducts, sewers
umderground utility vaults. tunnels. pipe-
lines, and open top spaces more than 4
feet In depth such as pita, tubs, vaunlta
and vessels

§ 192622 Recording and reporting of
injories. [ Reserved]

§192623 Flrst ald and medical at-
tenton.

First ald services and provisiorm for
medical care shall be made avallable by
the employer for every employee coversd
by these regulations. Regulations pre-
scribing specific requirements for first
ald, medical atiention, and amergency
facllities are contalned in Subpart D of
this part

§ 192624 Fire protection and preven-
Homn

The employer shall be responsible for
the development and malntenance of an
effective fire protection and prevention
program al the job site throughout all
phases of the construction, repair, altera-
tlon, or demolitlon work. The employer
thall ensure the avallability of the fire
protection mend suppression equipmeni
reguired by Subpart F of this part.

§ 1926.25 Houscheeping.

fa) During the course of eonstruction,
alteration, ar repairs, form and scrap
lumber with protruding nafls, and all
other debris, shall be kept cleared from
work areas, passageways, and stairs, in
and around bufldings or other structures,

(b) Combustihle serap and debris ahall
be removed at regular Intervals during
the course of construction. Safe means
shall be provided to facllitate soch
removal.

(e} Containers shall be provided for
the collection and separation of wasts,
trazh, olly and used rags, and other ref-
use. Containers used for garbage and

25(c)
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other olly, flammable, or hazardaous
wastes, such as causties, aclds, harmiul
dusts, elc shall be equipped with covers
Garbnge and other waste shall be dis-

pased of at f(requent and reguar
mtervals

£ 192626 1Mlumination.

Construction areas, alsles, stalrs,

ramps, runways, corridors, offices, shops
and storage areas where work |6 1n prog-
ress shall be lighted with elther natural
or artifcial Wumination, The miflmuwm
illumination requlrements [or work areas
gre contalned in Subpart D of this part

£ 1926.27 Sanitation.

Health and sanitation requirements
for drinklng water are contalned In
Bubpart D of Lhis part,

§ 1926.28 Personal
ment.

(a) The employer Is responsible for
requiring the wearing of appropriate
personal protective equipment in all
operations where there is an exposure
to hazardous conditions or where this
part Indicates the need for using such
equipment to reduce the hazards to the
employees.

{b) Regulations governing the use,
selection, and maintenance of personal
protective and lifezaving equipment are
described under Subpart E of this part.

§ 1926.29 Accepiable certifications.

(a) Pressure pessels Current and valld
certification by an Insurance company or
regulatory authority shall be deemed as
acceptable evidence of safe Installation,
inspection, and testing of pressure vessels
provided by the employer.

(b} Boilers. Boilers provided by the
employer shall be deemed to be In com-
pliance with the requirements of this
part when evidence of current and valld
certification by an Insurance company
or regulatory authority atiesting to the
safe Installation, Inspection, and testing
iz presented.

ie) Other reguirements. Regulations
preseribing specific requirements for
other types of pressure vessels and slml-
lar equipment are contalned In Subparts
P and O of this part,

£ 1926.30 Shipbuilding and ship re-
pairing.

(n) General. Bhipbullding, ship re-
pairing, slterations, and malntenance
performed on ships under Government
contract, except naval ship construction,
is work subject to the Act.

{b) Applicable safety and health
standards. For the purpose of work car-
ried out under this section, the safety
and heslth regulations promulgated by
the Becretary of Labor shall apply® Part
1815 of this title, Safety and Health
Regulations for Ship Repairing, and Fart
18168 of this title, Safety and Health
Regulations for Shipbullding.

g 1926.31 Incorporution by reference.

{a) The specifications, standards and
codes of agencles of the U8 Govern-
ment and organlzations which are not
agencies of the U8 Government, to the
extent they are legally incorporated by

protective  equip-
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reference In this part, have the same
force and effect as other standards n
this part. The locatlons where these
specifieations, standards, and codes may
be examined are as follows:

i1 OfMces of the Occupational Salety
and Health Administration, US. Pepart-
ment of Labor, Rallway Labor Bullding,
Washington, DC 20210

{27 The Reglonal and Field Offices of
the Occunalional Salety and Health Ad-
minlstration which are listed in the US
Government Manual 18973-74, at page
3213.

ib} Any changes in the specifications,
standards ond ecodes Incorporated by
reference in this part and an official his-
toric file of such changes are avallable
at the offices referved to In paragraph
ta! of this section All questions s to the
applicability of such changes should also
be referred to these offices.

§ 1926.32 Delinitiona.

The following definitions shall apply
in the application of the regulations in
this part:

(@} “Act” means sectlon 107 of the
Contract Work Hours and Safety Stand-
ards Act, eommonly known as the Con-
struction Safety Act (B8 Btal, 96; 40
US8.C. 3331

(b} “ANSI" means American National
Standards Institute.

ig) “Approved™ means sanctioned, en-
dorsed, accredited, certified, or accepted
as satisfactory by a duly constituted and
natlonally recognized eauthority or
AgENCY

(d) "Authorized person™ means a per-
son approved or assigned by the employer
to perform a specific type of dutly or
dutles or to be at a specific location or
locations at the jobsite.

el “Administration” means the Oc¢-
cupational Bafety and Health Adminis-
tration

(" “"Competent person” means one
who Is capable of ldentifying existing
and predictable hazards In the surround-
ings or working eonditions which are un-
ganitary, hazardous, or dangerous o em-
ployees, and who has authorization to
take prompt corrective measures W
eliminate them.

ig) “Defect” means any characteristic
or condition which tends to weaken or
reduce the strength of the tool, object,
or structure of which It Is a part.

ih) “Destgnated person™ means “al-
thorized person” as defined in parngraph
id) of thissection.

(1» “Employee” means every laborer or
mechanic under the Act regardless of the
contractual relationshlp which may be
alleged to exist between the laborer and
mechanic and the contractor or subcon-
tractor who engaged him. “Laborer and
mechanic” are not defin »d in the Act, but
the ldentical terms are used in the Davis-
Bacon Act 140 US.C 276a), which pro-
vides for minimum wage protection on
Federa! and federally assisted construc-
tion contracts, The use of the same term
in a statute which often applies concur-
rently with sectlon 107 of the Act has
considerable precedential value In ascer-

talning the meaning of “laborer and me-

B iy ) PR - e

rhanle™ &z used in the Aet. “"Laborer”™
gerierally means one who performs man-
ual labor or who labors at An occupation
requiring physical strength; “mechanic”
generally means a worker skilled wilh
taols. See 18 Comp. Gen, 341

i}y “Emplayer” mesns contracler or
subcontractor within the meaning of the
Act and of this part

ikl “"Harardous subslance” means A
gubstance which, by renson of being #x-
plosive, lammatle, poisonous, COTrrusive,
oxidizing, Irritating, or otherwise harm-
ful. 15 likely to cause dealh or lnjury.

(1) "Quallfied” means one who, by
possession of a recognlzed degree, certlf-
{cate, or professional standing, or who

by extensive knowledge, training, and
experienee, has successfully demon-
strated his ability to solve or resolve

problems relating to the sublect malter,
the wark or the prolect

tmt “Safety factor” means the ratlo
of the ultimnts breaking strength of a
membéer or plece of material or equip-
ment la the setual working stress or safe
losd when In use

in' "Seeretary” means the Secrelary
of Labor _

i) “SAE" means Soclety of Auto-
molive Enginesrs

{p) “Shall” means mandalory.

{g' "Should” means recommended.

{r) "Sultable” means that which fils,
and has the gualities or quallfications to
meet a given purpose. occasion, condi-
tion, function. or clrcumstance.

Subport D—Occupotional Health
and Environmental Controls

§ 1926.50 Medical services and first aid.

ia) The emplover shall Insure the
avallabilit= of medical personnel for ad-
vice and consultation on matters of oe-
cupational herlth

ib) Provisionis shall be made prior to
comniencement of the project for prompt
medlcal attention In case of serfous
injury.

{e) In the absence of an Infirmary,
clinie. hospital or phvsician, that 1s rea-
sonably accessible In terms of time and
distance to the worksite, which la avall-
able for the ‘reatment of tnlured em-
ployees, a persm who has a valld certif-
feate In first-ald smining from the US
Bureau of Mines, the American Red
Cross, or equivalent training that can be
verified by documentary evidence, shall
be available at the worksite to render
Airst ald.

(d) (1) First-ald supplies approved by
the consulting physiclan shall be easily
pccessible when requlred,

{2) The first-ald kit shall consist of
materials approved by the consulting
phvsiclan In a weatherprool contalner
with Individual sealed packages for each
type of Item. The contents of the firsl-
ald kit shall be ehecked by the employer
before being sent out on each job and at
least weekly on each job to ensure that
the expended {tems are replaced.

(e} Proper equipment for prompt

transportation of the injured person to
a physician or hospital, or a communicas-
tlon rystem for conlacting necessary
ambulance service, ghall be provided
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(k) Laser unit in operation should be
eet up above the heads of the employees,
when possible,

(1) Employees shall not be exposed to
microwave power densities In excess of
10 milllwatts per sguare centimeler.

£ 1926.55 Cases, vapors, fumes, dusts,
and mists.

{n) Exposure of employees to inhala-
tlon, Ingestion, skin absorpton, or con-
tact with any material or subsiance at a
concentration above those specified In
the “Threshold Limit Values of Alrborne
Contaminants for 1870" of the American
Conference of Governmental Industrial
Hyglenlsts, shall be avolded.

{b' To achieve compllance with para-
graph (a) of this section, adminlstrative
or engineeringe controls must Arst be Im-
plemented whenever feasible. When such
controls are not fensible to achleve [ull
compliance, protective equipment or
other protective measures shall be used
to keep the exposure of employees to alr
contaminants within the limils pre-
scribed in this section. Any equipment
and technieal measures used {or this pur-
pose must first be approved for each
particular use by a competent incustrial
hyglenist or other technically qualified
person. Whenever respirators are used,
thelir use shall comply with § 1926,103,

(c) Paragraphs ia) and (b} of this sec-
tion do not apply to the exposure of em-
ployees to airborne asbestos dust. When-
ever any employee {5 exposed to alrbornoe
asbestos dust, the regquirements of
§1910. 1001 of this title shall apply.

[§1926,.55(¢) amended at 40 F

R. 23072, May 28, 1975.]

£ 1926.56 Illumination.

fa) General, Construction areas,
ramps, runwavs, corridors, offices, shops,
and sgtorage areas shall be lghted to not
less than the minimum {llumination in-
tensities listed In Tahle D-3 while any
work s In progress:

Tame D3 —MHIWMTM JLLOMINATION
INTENSITIES IM FooT-CaNDLER

Foot-candies: Area or operofion

B.cee-.... Oenernl construction
lighting,

TR General construction areas,
concrete placement, £XCAvA-
tion And woats AreAN, ROCAN-
ways, nctive siorage wreas,
loading platforms, refueling,
and fleld malntenance Areas

Indoors: wnrehouses, corridors,
hallwayn, and exitwnys.

. I —— Tunnels, shafts, and general

underground work areas:
{Exception: minimum of J0
foot-candles s required at
tunnel and shaft bheading
during drilling, mucking,
and scaling Buresau of Mines
approved cap Hghts shall he
acceptable for use io the
tunnel heading. )

10........ General conatruction plant and
ehops (eg. balch plants,
scresning plants, mechanieal
and elecirical egquipment
rooms, carpenter shops, rig-
ging lofts and actlve etore-
rooms, barracks or lving
quarters, locker or dresalng
rooma, mess halls, and in-
door tollets and workrooma) ,

BTeR
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3. . ... Pirst ald etations, inArmaries,
and officea.

b} Other areas, For areas or oper-
ations not covered above. refler to the
American National Standard All 1-18635,
R1970, Practice for Industrial Lighting,
for recommended values of Ulumination.

§ 1926.57 Ventilation.

ia) General. Whenever hazardous sub-
stances such mas dusts, fumes, mists,
Vapors, or cases exist or are produced in
the course of construction work. thelr
concentrations shall not exceed the llm-
Its specified in § 1826.55(a). When venti-
lation Is uzed as an enginieering cantrol
method, Lthe system shall be lnstalled and
aperated according to the requlrements
of this section.

ib) Local erhaust ventilation. Local
exhau t ventilatlon when used ss de-
scribed In tat shall be designed to pre-
vent dispersion into the air of dusts,
fumes, mists, vapors, and gases In con-
centrations causing harmful expasure.
Such exhaust systems shall be B0 de-
signed that dusts, fumes, mists, vapors,
or gases are not drawn through the work
arean of employees,

ic) Design and operafion. Exhaust
fans, jets, ducts, hoods, separalors, and
all necessary appurienances, Including
refuse receplacles, shall be so designed,
constructed, malnlained and operated as
to ensure the required protectlon by
maintalning a volume and velocity of ex-
haust alr sufficient to gather dusts,
fumes, vapors, or gases from sald equip-
ment or process, and to convey Lhem to
suitable polnts of safe disposal, thereby
preventing thelr dispersion In harmful
quantities Into the abtmosphere where
employees work,

(dy Duration of operutions. (1) The
exhaust system shall be In operation con-
tinyally durlng all operations which it
15 designed Lo serve. If the employee re-
mains in the contaminated zone, the sys-
tem shell continue to operate after the
cessation of sald operations, the length
of time to depend upon the Individual
circumstances and effectiveness of the
general ventllation system.

{2} Since dust capable of causing dis-
abllity is, according to the best medical
opinion, of microscopic sl=e, tending to
remain for hours in suspension In still
alr, it Is essential that the exhaust zys-
tem be continued in operation for a time
after the work process or egulpment
served by the same shall have ceased. In
order to ensure the removal of the harm-
ful elements Lo the regulred extiot. For
the same reason, employvees wearlng res-
plratory equipment should not remove
same Immediately untll the atmosphere
seems clear.

{e) Disposal of exhaust materials. Thea
alr outlet from every dust separator, and
the dusts, fumes, mists. vapors, or gases
collected by an exhaust or wventllating
system shall discharge to the outside at-
mosphere. Collecting systems which re-
turn alr to work aren may be used if
concentrations which accumulate in the
work area alr do not result In harmful

exposure to employees, Dust and refuse
discharged {rom an exhaust system shall
be disposed of In such &8 manner that it
will not result in harmful exposure to
employees.

Subport E—Personal Protective and
Life Saving Equipment

§ 1926.100

(al Employees working in areas where
there 12 & possibie danger of head Injury
from lmpact, or from f{alling or fiving
objects, or from electrical shock and
bummns, shall be protected by protective
helmets

ib} Helmets for the protection of em-
ployees agalnst impact and penetration
of falline and flving oblects shall meet
Lhe specificatlons conlalnged In Ametican
National Standards Institute, 2Z891-
1869, Ealety Requirements for Industrial
Head Protection

fc! Helmets for the head protection
of emplovees exposed to high voltage
electrical shock and burns shall meet the
specificallions contalned in American Na-
tional Btandards Institute, Z80.2-1871.

§ 1926.101

iad Wherever it Is not feasible (o re-
duce the nolse levels or duration of expo-
sures to those specified o Table D-2,

Permissible Nolse Exposures, In § 192852,
ear prolective devices shall be provided
and used,

(b} Ear protective devices Inserted in
the ear shall be fitted or determined [n-
dividually by competent persons.

(e¢) Plain cotton is not an acceptable
protective device,

§ 1926.102 Ere and foce protection.

n) General. (1) Employees shall be
proavided with eye and face protection
equipment when machines or operations
present potential eve or face Injury from
physical. chemical, or radlation agents.

(2) Eveand face protection equipment
required by this Part shall meet the re-
quirements specified In American Na-
tional Btandards Institute, ZBT.1-1068,
Practiee for Occupational and Educa-
tional Eyt« and Face Protectlon.

(1) Emiployees whaose vislon reguires
the use of corrective lenses in spectacies,
when required by this regulation to wear
eve protection, shall be protected by gog-
gles or spectacles of one of the {ollowing
types:

(1) Bpectacles whose protective lenses
provide optical correction;

(11) Goggles that ean be worn over
corrective spectaclés without disturbing
the adjustment of the spectacles;

ity Goggles that Incorporate correc-
tive lenses mounted behind the protec-
tive lenses,

(4) Pace and eye prolection equip-
ment shall be kept clean and In good re-
palr, The use af this type equipment with
structural or optical defects shall be
prohiblted.

i) Tahle E~1 sghall be used as a guide
in the selection of face and eve protec-
tlon for the hszards and operations
noted.

Head protection.

Hearing pfotection.
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protection

* *+Has Tabls E-2, in paragraph (b) of this seption, Flitar Lens Shade Numbers for Frotec-

tlan Against Badiant Enargy.

b} Protection apainst radiant en-
ergy—I(1) Selection of shaode numbers for
welding filter. Table E-2 shall be used as
a gulde for the selection of the proper
ghade numbers of Alter lenses or piates
used in welding. Shades more dense than
those listed may be used to sult the in-
dividual's needs.

Tamr F-2—Fritea Lexs Baane Nounmms ron
ProreTioN AGAINEY Rinlawmt ENEmoyY

Shade
uumber
Shisided metal-src welding Wa-, W,

L=, W-inch diametar electrodes. . 10
Oas-ghisidad are welding | nonferrous)

Ha=, By-, Y-, Hrinch diamster also-

trodes ...--

Welding operaftion

e 11

Shadas

Welding operation

Gas-shisided nre welding (forrous)
Ve, B, -, Ho-lneh diameater also-
I e i b e e b e e i

Bhislded metal-arc welding ¥s=, Y-,
Y-inch diamster alectrodes. .. ccee.

#a-. M-loch dinmeter alectrodes ...

Atomio hydrogen weldlDg. e ccaceee

Carbon-are welding

T S e S S e

Torch BABNE. ..o e ncccmesinccmne—s

Light cutting, up tol loeh. . oo e

Medinm cutting, 1 inch to d Inchaa___.

Heavy cutting, over ¢ inches._ . . -

CGaz welding (Ught), up to W-inch.

Oas welding (medium), Y-loch w0
T T P S

Caa walding (heavy), ovar Y¥-lnch .

- —

number

13

12

14
10-14
14

a
Aord
Bord
4orB
Borg
dorb

Bor@
8orB
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(2) Laser protection, (1) Employeesa
whose occupation or assignment requires
exposure to laser beams shall be fur-
nished sultable laser safely goggles which
will protect for the specific wavelength
of the laser and be of optical density
(DDD.) ndequate for the energy involved.
Table E-3 lists the maximum power or
energy aensity for which adeguate pro-
tection Is afforded by glasses of optical
densities from 5 through 8.

Tainie BE-3—Bmecyosno Laszgn Sarery Orans

INTENSBITY ATTENTUATION
CW mszimon powes Optleal Atlenuation
denstty densil Lacior

iwaLla/emy) (0.

[ L B 1]

it 4 1=

1.0 7 o

10.0 B 1

Output levels falling between lines In
this table ehall require the higher optical
density.

(1) All protective goggles ahall bear
a label identifying the following data:

{a) The laser wavelengths for which
use is intended;

(b) The optical density of those wave-
lengths:
(e¢) The visible light transmission.

§ 1926.103 Respiratory protection.

{(a) General. (1) In emergencles, or
when controls required by Subpart D of
this part either fall or ars inadequate to
prevent harmful exposure Lo employees,
appropriate resplratory protective de-
vices shall be provided by the employer
and shall be used.

(2) Resplratory [protective devices
shall be approved by the U8, Bureau of
Mines or acceptable to the UB, Depart-
ment of Labor for the specific contamli-
nant to which the employee L2 exposed

{b) Respirgtor selection. (1) The
chemical and physical properties of the
contaminant, as well as the toxicity and
eonceniration of the hazardous material,
shall be considered in selecting the proper
respirators.

{2) The nature and extent of the
hazard, work requircments, and condl-
tions, as well as the limitations and char-
acteriztics of the avallable resplrators,
ghall also be factors considered in mak-
ing the proper selection. :

(3) The [ollowing table lists the types
of respirators required for protection In
dangerous atmospheres:

103(b)(3)
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(e} Selection, Lssuance, use and care
of respirafors, (1) Employees required
to use respiritory protective equipment
approved for use In atmospheres immed!-
ately dangerons to life shall be thorough-
Iy trained In Its use. Employees required
to use other types of resplmlory protec-
tive equipment shall be instructed in the
use and limitations of such equipment.

(2) Respiratory protective equipment
shall be Inspected regularly and main-
talned In good condition. Oas maszk
canlsters and chemical cartridges shall
be replaced as necessary 80 as to provide
complete protection. Mechanical fliters
ghall be cleaned or replaced as necessary
s0o as to avold undue resistance to
breathing.

{3 Respimatory protective equipment
which has been previoualy used shall be
cleaned and disinfected before 1t 15 lesued
by the employer to another employee,
Emergency rescue equipment shall be
cgleaned and disinfected Immediately
after each use,

8 1926.104 Safety belts, lifclines, and
arda.

{a) Lifellnss, safety belts, and lmn-
yards shall be used only for employee
safegunrding. Any lifeline, safety belt, or
jlanyard actually subjected to In-service
joading, as distinguished from static load
testing, shall be immediately removed
from service and shall not be used agaln
for employee safepuarding.

by Lifelilnes shall be secured above
the point of operation to an anchorage or
structurn] member capable of supporting
a minimum dead welght of 5,400 pounds.

(g) Lifelines used on rock-scaling
operntions, or in areas where the lifeline
may be subjected to cutting or abrasion,
ghall be a minimum of Y-inch wire core
manila rope. For all other lifeline appli-
calions, s minimum of %-lnch manila or

103(c)(1)

equivalent, with a minimum breaking
strength of 5,400 pounds, shall be used.

td) Bafety belt lanyard shall be o
minimum of % -loch oylon, or equiva-
lent. with & maximum length to provide
for a fall of no greater than 6 feet, The
rope, shall have & nominal breaking
strength of 5,400 pounds,

(g All anfety belt and lanyard hard-
ware shall be drop forged or pressed
steel, eadminm plated in actordance with
tvpe 1, Class B plating specified in Fed-
eral Specification QQ-P-416. Surface
ghall be smoeoth and free of Eharp edges.

iy All safety belt and lanyard hard-
wiare, except rivels, shall be capable of
withatanding a tensile loading of 4,000
pounds without eracking, breaking or
taking a permaneni deformation

g 1926,105 Safety nets

(g) Bafety nsts shall be provided
when workpleees are more than 26 feet
above the ground or water surface. or
other surfaces where the use of ladders,
scaffolds, catch platforms, temporary
floors, safety lnes, or safety belta 1s
impruciical

{(b) Where safely net protection ia re-
quired by thls part, operntions ghall not
be undertaken untll the net is in place
and has been tested.

(o) i1) Nets shall extend 8 feet beyond
the edge of the work surface where em-
ployees are exposed and shall be installed
gs close under the work surface as prac-
tieal but o no cose more than 25 feel
below such work surface. Nets shall be
hung with suMcient clearance to prevent
user’s contaot with the surfaces or struc-
tures below. Buch clearances shall be
determined by impoct lond testing.

(2 It is Intended that only one level
of nets be required for bridge construc-
tlan.

id) The mesh &ize of nets shall not
exceed 8 inches by 8 inches, All new nota

shall meet accepled performance stand-
ards of 17,500 foot-pounds minimum im-
pact resistance a= determined and cer-
tified by the manufsacturers, and ghall
bear & label of proof test. Edge ropes shall
provide a minimum breaking strength of
5,000 pounds

{¢) Forged steel safely hooks or
ghackles shall be used to lasten the net
to its supports.

if) Connections between net panels
ghall develop the full strength of the net

£ 1926.1006

ia) Employees working over or near
wnler, where Lha danger of drowning
exists, shall be provided with U8, Coast
CGuard-approved llfe Jacket or buoyant
work vesis.

(b) Prior to and after each use the
buovant work vests or lfe preservers
shall be inspected for defects which
would alter their strength or buoyancy.
Defective units shall not be used

(c) Ring buoys with at least B0 feet of
line shall be provided sand readlly avail-
phle for emergency rescue operations
Distance between ring buoys shall not
exceed 200 feet.

id) At least one lifesaving skiff shall
be Immedistely avallable at loeations
where emplovees are working over or
ndjncent Lo water,

§ 1926.107 Definitions applicable to this
rt.

{a) “Contaminant" means any mate-
rial which by reason of Its action upon,
within, or to a person {5 likely to cause
physical harm.

ib) “Lanyard" means o rope, sultable
for supporting one person. One end is
fnstened to a safety belt or harmess and
the other end is secured to a substantial
object or a safety [ine.

(g1 “Lifeline” means a rope, suitable
for supporting one person, to which &
lanyard or safely belt tor harmess) is
attached.

(d) “OD." means optical density and
refers to the Ught refractive characteris-
tlcs of n lens,

{e) “Radiant emergy” means energy
that travels outward in all directions
from Ita sources,

(D) “Safety belt” means a device,
usually worn around the walst which, by
reazon of Ita attachment to A lanyard
and lfeline or a structure, will prevent
a worker from falling.

Subport F—Fire Protection and
Prevention

£ 1926.150 Fire protection.

(s} Oenaral reguirements. (1) The
employer shall be responsible for the de-
velopment of a fire protection program
to be foliowed throughout all phases of
the construction and demolition Work,
and he shall provide for the firefghting
equipment as specified in thls subpart,
As fire hazards occur, there shall be no
delay in providing the necessary equip-
ment.

(2 Access to all available firefighting
equipment shall be maintained at all
times,

i3) All firefighting eguipment, pro-
vided by the employer, shall be con-
splcuously Jocated

Working over or near water,

——————T
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i4) All firefighting equipment shall
be perfodically Inspected and malintained
in operating condition Defective eguip-

ment shall be immediately replaced

() As warranted by the project =
employer shall [_‘rl.'-'l-'ll_if* a trained and
equpped fireflghting organization ire
Brigade) to E....‘bL..!"E‘ adeguate | 31 |
Lo [ife

(b Water supply. (1) A tem] or
permanent water supply, of nt
volume, duration, and pressure, ;equired
to properly operate the frefighting
equipment shall be mads avallable
as s00n A5 combustible materials
accumulate,

(2) Where underground water ins

are to be provided, they shall be In-
stalled, completed, and made avallable
for use as soon ns practicable,

e} Portable fireflghting equipment—
(1} Fire extimguishers and small hose
linez. ([) A fire extinguisher, rated not
less than 2A_. shall be provided for each
2.000 square feet of the protected build-
ing area, or major fraction thereof.
Travei distance from any polot of the
protected area to the nearest fire ex-
tingulsher shall not exceed 100 [eet.

i1y One 55-gallion open drum cof water
with two flre palls may be substituted
for a fAre extingulsher having a 2A
rating.

(U} A L-lnch dlameter garden-type
hose line, not to exceed 100 feet In length
and equipped with a nozile, may be sub-
stituted for a 2A-rated fire extinguisher,
provided It Is capable of discharging a
minimum of 5 gallons per minute with
a minimum hose stream range of 30 feet
borizontally. The garden-type hose lines
shall be mounted on conventional racks
or reels. The number and loecation of hosa
racks or reels shall be such that at least
one hose stream can be applied to all
points in the area.

{lv} One or more fire extinguishers,
rated not less than 2A, shall be provided
¢n each floor. In multistory bulldings, at
least one fire extinguisher ghall be lo-
cated adiacent to stalrwiay.

(v} Extinguizhers and water drums,
subject to freezing, shall be protected
from {reezing.

ivi) A fire extingulsher, rated not less
than 10B, shall be provided within 50
feet of wherever more than 5 gallons of
flammable or combustible liquids or b
pounds of flammable gas are belng used
on the jobsgite, This requirement does not
apply to the Integral fuel tanks of motor
vehicles.

ivil» Carbon tetrachloride and other
toxie vaporizing liquld fire extinguishers
are prohibited.

{vill} Portable fire extingulshers shall
be inspected periodically and malntained
in accordance with Malntenance and
Usze of Portable Fire Extingulshers, NFPA
No. 10A-1970,

iixy Pire extinguishers which have
been listed or approved by a nationally
recognized testing laboratory, shall be
used to meet the requirements of this
subpart,

ix) Table F-1 may be used as a gulds
for selecting the appropriate portable
fire extingulshers.
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Table F-1 FIRE EXTINGUISHERS DATA
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(2} Fire hose gnd connections. )
One hundred feet, or less, of 1}5-inch
hose, with a nozzle capable of discharg-
ing water at 35 gallons or more per
minute, may be substituted for a fire
extinguisher rated not more than 2A
[n the designated area provided that the
hose lne can reach all points In the
ATEA,

() If fire hose eonnections are not
compatible with local firefighting equip-
ment, the contractor shall provide adapt-
ers, or equivalent, to permit connections.

(iil) During demolition Involving com-
bustible materials, eharged hose lines,
supplied by hydrants, water tank trucks
with pumps, or equivalent, shall be made
avaliable,

(d) Fized firefighting equipment—(1)
Sprinkler protection. (1) If the facllity
being constructed includes the Installa-
tion of automatlc sprinkler protection,
the installation shall closely follow the
construction and be placed in service as
soon as applicable laws permit following
completion of each story.

(i1 During demolition or alterations,
existing automatlec sprinkler Installa-
tions shall be retained in serviee as long
as reasonable. The operation of sprinkler
control valves shall be permitted only by
properly authorized persons, Modification
of sprinkler s¥ystems to permit alterations
or additional demolition should be ex-
pedited so that the automatic protection
may be returned to service as quickly as
ponﬂblu. Sprinkler control valves shall
be checked dally at close of work to ascer-
tain that the protection is in service,

{2) Standpipes. In all structures in
which standpipes are required, or where
standpipes exist In structures being
altered, they shall be brought up as soon
as applicable laws permit, and shall be
maintained as construction progresses in
such a manner Lhal they are always
ready for fire protection use, The stand-
pipes shall be provided with Siamese
fire department connections on the out-
slde of the structure, at the street level,
which shall be conspicuously marked.
There shall be at least one standard hose
oullet at each floor.

ie) Fire alarm devices. (1) An alarm
system, e g., telephooe system, siren, etc.,
shall be established by the emplover
whereby employees on the site and the
Incal fire department can be alerted for
an emergency,

{Z) The alarm code and reporting In-
structions shall be consplcuously posted
at phones and at employee entrances,

ify Fire cutoffs. (1) Fire walls and
exit stalrways, required for the com-
pleted buildings, shall be given canstruc-
tion priority. Fire doors, with automatie
closing devices, shall be hung on openings
As spon as practicable.

(2) Fire cutoffs shall be retained in
bulldings undergolng alterations or dem-
olitlon until operations necessitate thelr
removal.

5§ 1926.151 Fire prevention.

(a) Ignition hazards. (1) Electrical
wiring and equipment for light, heat, or
power purposes shall be installed In
compliance with ths regquirements of
the National Electrical Code, NFPA T0-
1971: ANSI C1-1871 (Rev. of 1968), and
mnit requlrements of Subpart E of thls
p 5

(2) Internmal combustion englne pow-
ered equipment shall be so located that
the exhausts are well away from com-
bustible materials. When the exhausts
are piped to oulside the bullding under
construction, a clearance of at least 8
inches shall be maintained between such
piplng and combustible matarial,

{(3) Smoking shall be prohiblited at or
In the vicinity of operations which con-
stitute a fire hazard, and shall be con-
spleuously posted: “No Smoking or Open
Flame.”

(4) Portable battery powered lghting
equipment, used In connection with the
storage, handling, or use of Aammable
gases or liquids, shall be of the type ap-
proved for the hazardous locations.

(5) The nozzle of alr, Inert gas, and
steam lines or hoses, when used in the
cleaning or ventilation of tanks and
vessels that contaln hazardous con-
centrations of flammable gases or yapors,
shall be bonded to the tank or vessel

151(a)(9)
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shell. Bonding devicea shall not be at-
tached or detached In hazardous con-
centrations of fAammable gases ar
vapors,

(b)) Temporary bulldings. (1) No tem-
porary bullding shall be erected where
It will adversely allect any means of exit

(2) Temporary bulldings, when located
within ancther bullding or siructure,
shall be of either noncombustible con-
struction or of combustible construction
having a fire resistance of not less than
1 hour,

(3} Temporary bulldings, located other
than Inside another bullding and not
used for the storage, handling, or use of
flammable or combustible liguids, flam-
mable gases, explosives, or blasting
agents, or simllar hazardous cccupancies,
shal] be located at a distance of not less
than 10 feet from another bullding or
structure. Oroups of temporary buolld-
ings, not exceeding 2,000 square feet in
sgrregate, shall, for the purposes of this
part, be considered a single temporary
bullding

{e) Open vard storage. (1) Combustl-
ble materials shaill be plled with due re-
gard to the stability of piles and in no
case higher than 20 feel.

i2Y Drivewavs belween and around
combustible storage piles shall be al least
15 feet wide and malntalned free from
acceumulation of robbizh equipment, or
other articles or materials. Driveways
ghall be so spaced that 8 maximum grid
gystem unit of 50 feet by 150 feel 15
produced.

{3} The entire storage site shall be
kept free Irom sccumulation of unnec-
essary combustible materials. Weeds and
grass shall be kent down and a regular
procedure provided for the periodic
cleanuo of the entire area.

{4) When there is a danger of an un-
derground fire, that land shall not be
used for combustible or fSammable
storage.

{5} Method of plling =hall be solid
wherever possible and in orderly and
regular plles. No combustible material
ehall be stored outdoors within 10 feet
of a bullding or structure

i8) Portable fire extingulshing equip-
ment, suitable for the fAire hazard in-
volved, shall be provided at convenient,
conspicuously accessible locations in the
yard area Portuble fire extingulshers,
rated not less than 2A . shall be placed so0
that maximum travel distance to the
nearest unit shall not exceed 100 feet.

id) Indoor storage (1) Storage shall
not obstruct, or adversely afTect, means
of exit

{2) All materinls shall be stored, han-
dled, and plled with due regard to their
fire characteristics,

{2) Noncompatible materials, which
may create a fire hazard, shall be segre-
gated by o barrier having a fire resist-
ance of at least 1 hour,

i4) Material shall be plled to minimize
the spread of fire Internally and to per-
mit convenlent access for firefighting.
Stahble plling shall be maintalned at all
times=. Alsle space zshall be malntained
to safely accommodate the widest ve-
hicle that may be used within the bulld-
ing for firefighting purposes.

151(b)(1)

CONSTRUCTION STANDARDS

{5) Clearance of st least 36 Inches
ghall be malntained between the top
level of the stored material and the
sprinkler deflectors.

i6) Clearance =zhall be malntalned
around lights and heatlng units to pre-
veal lgnivuon of cormbustible materials,

i7) A clenrance of 24 Inches shall be
maintained around Lhe path of travel
of fire doors unless a berricade is pro-
vided. In which caze po clearance 1s
neaded. Material shall not be stored
within 36 Inches of a fire door opening.

§ 1926.152

Vigquida,

ia) Generol regquirements., (1) Only
gpproved containers and portable tanks
shall be used [or storage and handling of
Aammable and combustible lguids. Ap-
proved melal safety cans shall be used
for the handling and use of Aammable
liguids in quantities greater than one gal-
lon, except that this shall not apply to
those flammakble liguld materials which
are highly wiscid (extremely hard to
pour), which may be used and handled
in originel shipping containers, For
guantities of one gallon or less, only the
sriginal contalner or approved metal
salety cans shall be used for storage, use,
and handlng of flammable lguids.

(2) Flammable or combustible lgulds
shall not be stored In areas used for
exits, stalrways, or normally used for
the safe passage of people.

ib) Indoor storage of flammable and
combustible figuids, (1) No more than 25
gallons of Aammable or combustible Hog-
ulds shall be stored o & room outside
of an approved storage cabinet. For
storage of liguefled petroleum gos, se¢
8 1026.153.

i2) Quantities of Aammable and com-
bustible lould In excess of 25 ganllons
ghall be stored In an acceptable or Bp-
proved cablnet meeting the [ollowing re-
qulrements

i1} Acceptable wooden storage cabl-
nets shall be eonstructed ln the following
manner, or egquvalent: The bottom,
sides, and top shall be comsiructed of an
exterior grade of plywood at least 1 inch
in thickness, which shall not break down
or delaminate under standard fAre tLest
conditions All Jolnts shall be rabbeted
and shall be fastened ln two directons
with flathead wood screws., When more
than one door |s used, there shall be a
rabbeted overlap of not less than 1 inch.
Bteel hinges shinll be mounted in such o
manner at to not lose their holding ca-
pacity due to loosening nr burmning out
of the screws when subjected to fire,
Such cabinets shall be palnted loslde
and out with fire retardant paint,

{11! Approved metal storage cablnels
will be acceptahle

Flammahle and comhustible

(il) Cablnets shall be Jabeled In con-
gnieuous  lettering, "Flammable—EKeeDp
Fire Away.”™

(37 Not more than 60 gallons of flam-
mable or 120 gallons of combustible

ligulds shall be stored In any on# storage
cabinet. Not more than three such cabi-
nets may be locaied in a single storage
area. Quantities ln excess of this shall
be stored in an inside storage roGim.

i4) 1} Ioslde storage rooms shall be
constructed to meet the requlred fire-
reslstive rating for thelr use. Such con-
structon shall comply with the Lest
specifications set forth In Standard
Methods of Pire Test of Bullding Con-
struction and Matercianl NFPA 251-1849.

i1’ Where an aulcmeatie extingulsh-
ing system s provided, the system shall
be designed and installed in an approved
manner. Openings to other rooms or
butlding= shall be provided with oon-
combustible l[lquid-tght ratsed sllis or
ramps it least 4 inches in helght, or the
Aoor in the storage area shall be at least
4 inches below (he surrounding floor
Openings shall be provided with ap-
proved self-closing fire doors. The room
shall be llguid-tight whers the walls join
thie foor A permissible alternate to the
sill or ramp = an open-grated trench,
inzide of the room, which drains to a safe
location, Where other portlions of the
buliding or other bulldings are exposed,
windows shall be protecied as zel forth
In the Slandard for Pire Doors and Win-
dows. NFPA Na 80-1970 forClaszaEor F
ppenings, Wood of at least 1-Inch homi=
ral thickness mav be used for shelving,
racks dunnage, scufTboards, floor over-
lay. and similar nstnllations,

{111 Materinls whish will react with
water and creat2 a fire hazind shall not
be stored In the =ameé room with Oam-
mable or contbustibie linuids

ilv} Storage In inside storage rooms
shall comply with Table F-2 foallowing:
TanLe -3
Total
Flre protectiom Fim Mualmum mllrrwern b le
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Nore: FPire protection systam shall be
sprinkier, watet apray, cArbon dinzide ar
other syatem approved s & pationally recog-
palead testing Iaboratory for this purposs

iv) Electrical wiring and sguipment
located In inside storage rooms shall be
approved for Class 1, Divislon 1, Haz-
ardous Locatlonis For definjton of Class
1, Divislon 1, Hazardous Locations, see
§ 1926404

ivil Every |nside storage room shal]
be provided with either a gravity or &
mechnnical exhausting system Such sys-
tem shalli commence not more than 12
inches above the Boor and be designed
to provide for o complete change of alr
within the room at least 8 Umes par
hour. If o mechanion exhousting system
{5 used. It shall be controlied by & switch
located outalde of the door, The ventl-
jating equipment and any Ughting Ax-
tures shall Le operatea by the same
switch., An electric pilot llght shall be
installed adiacent Lo the switch If flam-
mable laulds are dispensed within the
room. Where gravity ventllation s pro-
vided. the fresh alir intake, as well as
the exhausting outlet fram the room,
shall be on the exterior of the bullding In
which the room ls Jocated.
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ivil) In every inside storage room
there shall be maintamned one clear alsle
al least 3 feet wide Contalliers DVEr 50
gallons capacity shail not be sti ked
upon the other

ivilly Flammable and combustible 1
wids in excess of that permlitied |
side storage rooms shall be stared oul
of buildings 1n accordance wilh pira
graph (c) of this section

ic) Storage outside buillding:
Storage of contalners f(not more than
60 gallons each! shall not exiceed

gallons ln any one ple or arca
groups of contalners shall be
bv a 5-foot clearance Piles or grour !
containers shall not be nearer L6

feet to a bullding

{2) Within 200 feet of each pile of
containers. there shall be a 12-foot-wide
access way to permit approach of fire
control apparatus

{3} The storage area shall be graded
{n & manner to divert possible spills
away from buildings or olher exposures,
or shall be surrounded by a curb or earth
dike at least 12 inches high, When curbs
or dikes are used, provisions shall be
made for draining off accumulations of
ground or raln water, or spills of flam-
mabla or combustihie liguids Drains
shall terminate at a safe location and
shall be accessible to operation under
fire conditions.

i4) Outdoor portable lank storage:
i Portable tanks shall not be nearer
than 20 feet from any bhullding. Two or
more portable tanks, grouped together,
having & combined capaclily in excess of
2,200 gallons, shall be =eparaled by a
5-{got-clear area. Individual portable
tanks exceeding 1.100 gallons shall be
separated by a 5-foot-clear area.

(1] Within 200 feet of each portable
tank there shall be a 12-foot-wide access
way to permit approach of fire control
apparatus.

{57 Btorage areas shall be kept free
of weeds, debrls. and nther combustible
material not necessary o the storage

{6) Portable tanks not exceeding 660
gallons; =hall be pros ided with emergency
venting and other devices, as required
by chapters TIT and IV of NFPA 30-1084,
The Flammable and Combustible Liquids

r:_'rude_

i1y Portable tanks. in excess of 660
gallons, shall have emergency venting
and other devices, a5 required by chap-
ters II and ITI of The Flammable and
Combustibhie Ligulds Code, NFPA 30-
1964

idy Fire conlrol flor flammahle or
combustible liguid storage. (1) At leasi
one partable fire extinguisher having a
ritige of not less than 10-B units, shall

be located outside of, but not more than
0 feel (rom. the door opening Into any
room used for storage of more than 60
galions of fAammable or combustible
lguids

(237 At least one portable fire extin-
guisher having a rating of not less than
71-B units shall be lncated not less than
25 fpet, nor more than 75 feet, from Any
fammable laquwd storage area located
cutside.

(30 When sprinklers
they =shall be

are provided,
installed 1o accordance

with the Standard for the Installation of
Sprinkler Systems, NFPA 13-1969.

{4) At least one portable fire extin-
suisher having a rating of not less than
90-B-:C units shall be provided on all
tank trucks or other vehicles used for
transporting and/or dispensing fiam-
mable or combustibie Hguids.

(e) Dispensing liquids. (1) Areas In
which flammabtle or combustible lgquids
are transferred at one time, in quanlities
greater than 5 gallons from one tank or
container to another tank Or contalner,
shall be separated {rom other operations
by 25-feetl distance or by construction
having & fire resistance of at least 1 hour,
Dirainage or other means shall be pro-
vided to control spills. Adequate natural
or mechanieal ventilation shall be pro-
vided to maintain the concentration of
flammable vapor at or below 10 percent
pf the lower Aammable limit,

(2) Transfer of lammable liguids from
one contalner to another shall be done
only when containers are electrically
interconnected (bonded)

t3) Flammable or combustible llquida
shall be drawn from or transferred lnto
vessels, contalpoers, or tanks within a
bullding or outside only through a closed
piping system, from safety cans, by
means of a device drawing through the
top, or from a contalner, or portable
tanks, by gravity or pump, through an
approved self-closing valve Transferring
by means of air pressure on the con-
talner or portable tanks Is prohibited.

i4) The dispensing units shall be pro-
tected against collislon damage.

(51 Dispensing devices and nozzles for
flammable lquids shall be of an approved
type.

({) Handling Hquids at point of final
use. (1) Flammable liquids shall be kept
in closed contalners when not actually
in use.

(2) Leaknge or splllage of Nammable
or combustible liguids shall be disposed
of promptly and safely.

(3} Flammable liquids may be used
only where there are no open {iames or
other sources of lgniition within 50 feet
of the operation, unless conditions war-
rant greater clearance

{g) Service and refueling areas. (1)
Flammahle or combustible liquids shall
be stared In approved closed contalners,
in tanks loeated underground, or 1in
abovepraund portable tanks

{21 The tank trucks shall comply
with the requirements covered In the
Standard for Tank Vehicles for Flam-
mabie and Combustible Ligulds, NFPA
No 385-1966

{3) The dispensing hose shall be an
approved type

{4y The dispensing nozzle shall be an
approved automatic-closing type with-
oul 8 lateh-open devire,

(5) Underground tanks shall not be
abandoned.

(6 Clearly identified and easily acces-
sible switchies) shall be provided at a
location remote from dispensing devices
to shut off the power to all dispensing de-
vices in the event of an emergency.

{7 (1) Heating equipment of an ap-
proved type may be installed in the lubri-
ratlon or service area where there ls no
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dispensing or transferring of flammable
liquids, provided the bottom of the heat-
fng unit is at least 18 Inches above Lhe
floor and s protected from physical dam-
age.

(1i' Heatlng equlpment installed in
lubrication or service areas, where flam-
mable lguids are dispensed, shall be of
an approved type for garages, and shall
be Installed at least B [eel above the flpor.

(B} There shall be no smoklng or open
flames In the areas used for fuellng, serv=-
icing fuel systems for Intermal combus-
tion engines, receiving or dispensing of
flammable or combustible llguids,

{9) Conspicuous and legible slgns pro=
hibiting smoking shall be posted.

{10y The motors of all eguipment
being fueled shall be shut off during the
fuellng operation.

(11) Each service or fueling area shall
be provided with at least one fire ex-
tinguisher having a rating of not less
than 20-B:C located =o that an extin-
gulsher will be within 75 feet of each
pump, dispenser, underground fill pipe
opening, and lubrication or service area.

§1926.153 Liquefied petroleam gns
(LP-Gan).

(a) Approval of equipment and sys-
tems, (1) Each system shall have con-
talners, valves, connectors, manifold
valve assemblles, and regulators of an
approved type

i2) All cylinders shall meet the De-
partment of Transportation specifica-
tion identifcalion requirements pub-
lished In 49 CFR Part 178, Bhipping
Contalner Bpecifications.

(h) Welding on LP-Gas containers.
Welding ls prohibited on contalners,

{c) Container valves and conlainer
accessories. (1) Valves, fittings, and ac-
cessories connected directly to the con-
tainer, including primary shut off valves
shall have & rated working pressure of
at least 250 ps.ig. and shall be of mate-

rial and design suitable for LP-Gaa
service,
{2 Connections to contalners, except

gafety rellef econnections, liquld level
ganglng devices, and plugged openings,
shall have shutoff valves located as close
to the contalner as practicable.

id) Safety devices. (1) Every con-
tainer and every vaporizer shall be pro-
vided with one or more approved safety
rellef valves or devices. These valves
ghall be arranged Lo afford (ree vent Lo
the puter air with dlacharge not less than
5 [eet horizontally away from any open-
ing into a bullding which i1s below such
discharge,

(71 Shutoff valves shall not be In-
stalled between the salety rellel device
and the container, or the enuipment or
piping to which the safety reilef device Is
connected, except that a shutofl valve
may be used where the arrangement of
this velve 13 such that full required ca-
pacity fiow through the safety relief de-
vice s always afforded,

(3) Contalner safety rellef devices and
regulator relief vents shall be Inocated not
iess than 5 feet In any direction from air
openings Into sealed combustlon system
appliances or mechanical ventilation alr
intakes,

153(d)(3)
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fe) Dapensing. (1) Plling of fael con-
talners for trucks or motor vehicles from
bulk storage contalners shall be per-
formed not less than 10 feet [rom the
nearest masonry-walled bullding, or not
less than 25 feel from the nearest bulld-
Ing or other constructlonm and, in ALy
event, not less than 25 feet from Aany
buliding opening,

12} Fllling of portable contalners or
eontalners mounted on sklds from stor-
age contalners shall be performed not
less than B0 feet I[rom the nearest
bBullding

(f) Reguirements for applicnces, (1)
LP-Gas consuming appllances shall be
approved types.

12) Any appllance that was origlnally
manufactured lor operation with a gas-
eous fuel other than LP-Gas, and s In
good conditlon, may be used with LP-Gns
anly after It is properly converted,
adapted, and tested for performance
with LP-Gas beiore the appllance 1s
placed in use

{g) Cantainers and regulating equip-
ment installed oulside of buildings or
gtructures, Contalners shall be upright
upon fArm foundations or olherwise
firmly secured, The possible effect an the
outlet piping of settling shall be guarded
ppainst by a flexible connection or spe-
cial Atting.

thy Containers and equipment used
ingide of bulldings or structures. (1)
When operational requlrements make
portable use of contalners necessary, and
thelr locatlon outside of bulldings or
structures s Impracticable, containers
and equipment shall be permitted to be
used Inside of buildings or structures In
accordance with subparagraphs (2)
through (11 of this paragraph.

(2) "Contalners In use™ mMeana con-
nected for use,

{3y Systems utilizing contalners hay-
Ing a water capacity greater than 1'%
pounds (nominal 1 pound LP-Gas capac-
ity) shall be equipped with excess flow
valves Such excess flow valves shall be
elther integral with the conlinlner vialves
or In the connectlons to the contiiner
valve outlela

i4) Hegulators ehall be elther directly
eonnected to the contalner valves or o
manifolds connected to the contalner
valves. The regulator shall be suitable
for use with LP-Gas, Manifolds and
fittings connecting eontalners to pres-
gure regulator inlets shall be designed for
al least 250 pslg. rervice pressure,

i5) Valves on contalners having water
capacity greater than 50 pounds (nomi-
nal 20 pounds LP-Ons capacity) ghall be
protected from damnge while In use or
stornge

#8) Aluminum piping or tubling shall
not be used,

(7 Hose shall be deslgned for a work-
Ing pressure of at least 250 psig Deslgn,
construction, and performance of hose,
and hose connectlons shall have thelr
siltability determined by listing by a
nationally recognized teating agency The
hose length shall be as short as practicna-
ble. Hoses shall be long enough ta permit
eompliance with spacing provisions of
gubparagrapha (1)-113) of this para-
graph, without kinking or struining, or

153(e)(1)
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causing hoee Lo be 2o cloze to a buarner ns
to he damaged by heat.

i) Poriable heaters, Including sala-
manders, shall be equipped with an
approved automatic device Lo shut off
the flow of gas to the maln burner, and
pilot if used In the event of Aame fallure,
Suéh heaters, having Inpuls above 50,000
B tu per hour, shall be equipped with
elther a pllot, which musl be lighted and
proved before the meln burner can be
turmmed on, or an electrical ignition
Evatem.

MoTe' The provislons of thia subparagraph
do nol apply to portable heaters under 7.500
Btu per hour nput when used with con-
talners having & mazimum water capacily
af 2% pounds

i9) Contalner valves, connectors, reg-
ulators, manifolds. piping, and tubing
shall not be used as siructural supports
for heaters.

(100 Contalners, regulating equip-
ment, manifolds, plpe. tubing, and hose
ehall be located to minimize exposure Lo
high temperatures or physical damage,

(11) Containers having a woater ca-
pacity greater than 2% pounds (nominal
1 pound LP-CGas capacity) connected for
use shall stand on & flrm and substan-
tially level surface and, when necessary,
shall be secured o ao upright position.

i12) The moximum water capacity of
Individunl containers sliall be 245 pounds
inominal 100 pounds LP-Gas capacity).

(13) For temporary heating, beaters
tolher than Integral heater-contalner
units) shall be located at least 6 feet
from any LP-Gas contalner. This shall
nol prohibit the use of heaters specifi-
cally desigmed for attachment to the
contalner or to o supporting standard,
provided they are deslgned and instalied
50 #s to prevent direct or radiant heat
applcation from the heater onto the con-
talners. Blower and radlant Lype heaters
ghall ot be directed toward any LP-Gas
contalner within 20 feet

i14) If Ltwo or more heater-container
units, of elther the*integral or nonin-
tegral type, are located In an unparti-
tiomed area on the skme foor, the
contalner or contalners of each unit
shall be separated from the contalner
or contalners of any other unit by at
least 20 feet

(15) When heaters are connecled to
eontialners for use In an unpartitioned
wren on the same floor, the Llolal water
eapueity of conlainers, manifolded to-
gether lfor connection to o heater or
heaters, shall not be grester than 735
pounds (nominn! 300 pounds LP-Oas
capacity), Such manifolds shall be
separated by at least 20 Teel,

(18 Stornge of coantainers awaliing
useé thall be In accordance with para-
graphs () and (k) of this section.

{1y Multiple confainer systemas. (1)
Vialvea In the assembly of multiple eon-
talner systems shall be arranged so
that replncement of contalners can be
made without shutting off the flow of gas
in the svstem. This provision Is not o he
construed as requiring an automatic
changeover device

(2) Heaters shall be equipped with an
approved regulator In the supply lne

between the fuel evlinder and the heater
Cylinder econneactors shall be pro-
vided with g0 excrese flow valve to mind-
mize the Aow of gns In the event the

unit

fuel line becomes ruptured.
i3) Regulators and

wise rigidly secured, and
Installed or protected (rom Lhe elements
(1Y Storaoge of LFG comtainers
age of LPG within buildings s prohibited
ik) Storage outside of buildings. (1)

Storage outside of bulldings, for con-
shall be located
Irom Lhe pearest bullding or group of

talners awalling u=e

bulldings in #ceordance with the
followlrig
Tanix -3
DHatance
Quantity af LP-Ona stored i Jeet)
BDO Ibe. or loss, . ..ua e il o
Bl Eo BODO IR _ e & 10
B001 to JDDDD DA e m s r s i san e edas W
Civer 10.000 [DHa PRSP

(2) Contalners shall be In a suitable
venUlated enclosure or olherwise pro-

tected mgninst lampering

(1) Fire protection. Stomge locations
shall be provided with st least one ap-
proved portable fire exirnguisher hayving

& rating of not less than 20-B:C.
E 1926.154

in) Ventilation i1}
b supplied In

tion shall be provided

{2) When heaters are used o confined
spaces, specls]l ecare shall be taken to
provide suffleient ventilntlon In order Lo
ensure proper combustion. malntain the
health and salety of workmen, and limit

temperature rise in the area.

ih) Clenrance oand wmounting, (1)
Temporary heating devices shall be In-
gtalled to provide clearance o combust!-
ble muterin] not Jess than the amjount
ghown in Table F4

(2 Temporary heating devices, which
are Hsted [or inatallalion with |Jesser
clearances than specifed In Toble P-4,
may be installed In necordanee with thelr
approval,

Iow-pressure re-
el devices shall be¢ riridly attached to
the evlinder valves, evlinders, supporting
standards, Lhe bullding walls, or other-
shall be o

Stor-

Temporary heating devices

Fresh alr shall
sufMlelent guantitles to
malntain the health and safety of work-
men. Where natural means of fresh alr
supply is inadequate, mechanienl ventlla-

Timiz F
Minimues elearanes,
(i liem
Nruling appllia s — -

L Th L aery

Hiudes FHear ponmes

L
Hoorn heatar, elrenisling

Ly — 1 * L&
Iloorn hauter, radiant irpe. .. 1L B Ly

{17 Heaters not sultable for use on
wood floors shall not be set directly upon
them or other combustible materinls,
When stuch henters nre used, they shall
rest on sultable heat insulating material
or at lenst 1-\nch eoncrete, or equivalent.
The insulating material shall extend
bevond the heater 2 feet or more in all
directionas.
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(4) Heaters used in the vicinity of
combustible tarpaullns, canvas, or siml-
lar coverings shall be located at least
10 feet from the coverings The cover-
ines ghall be securely fastemed to pre-
vent lgnition or upsetting of the he
due to wind action on the coverins
other material _ .

{e) Stability. Heaters, when In
shall be set horizootally level 11
atherwise permitted by the manufa
turer's markings

(d) Solid juel salamanders. Solld Tuel
salamanders are prohibited in bulldings
and on scaffolds

(e} Oil-flred heaters lammub
Uguld-fired heaters shall be equl
with & primary safety control to
the flow of fuel In the event of fame
fallure., Barometric or gravity oll feed
shall not be considered a primary safety
control.

{2} Heaters designed for barometric
or gravity oil feed shall be used only
with the integral tenks.

{3) TRevaked]

(4) Heaters speclfically deslgned and
approved for use with separale supply
tanks may be directly connected for
gravity f-ed, or an automatic pump,
from -a sUpply tank

§ 1926.155 Definitions applicable to this
subpart. .

(1Y Fl

= =Y

{a) “Approved', for the purpose of
this subpart, means equlpment that has
been Usted or approved by a nationally
recognized testing laboratory such as
Factory Mutual Engineering Corp,, or
Underwriters’ Laboratories, Inc., or
Federal apenciea such as Bureau of
Mines, or U8 Coast Guard, which lssus
approvals for such equipment

ib) "Closed contalner” means a con-
tainer so sealed by means of a Ud or
other device that nelther Uquid bnor
vapor will escape from it at ordinary
temperatures.

(¢) "Combustible llquids™ mean any
UHquld having & flash polnt at or above

140* P. (60" C.), and below 200" P.
(934" CL).
id) “*Combustlon™ means any chems-

ieal process ghat Involves oxidation suf-
clent to produce light or heat

{e) “Fire brigade” means an orga-
nized group of employees that are knowl-
edeeable, trained, and skilled in the safe
evacuation of employees during emer-
gency situations and |n masisting in fAire
fighting operations.

({3 “Flire resistance™ means so0 re-
glstant to fire that for specified tme
and under conditions of a standard heat
intensity, it will not fall structurally and
will not permit the side away from the
fire to become hotter than a specified
temperature. For purposes of thls part,
fire resistance shall be determined by
the Otandard Methods of Fire Tests of
Bullding Construction and Materials,
NFPA 251-1869.

(g} “Flammable” means capable of
being easlly ignited, burning Intensely,
or having s rapid rale of flame spread.

ih} “Flammable lgulds" means any
liguld having & flash point below 140* P,
and having a vapor pressure not exceed-
ing 40 pounds per square Inch (absolute)
at 100* F,

(1) “Flash polnt" af the liquid means
the temperature at which It gives off
vapor sufficient to form an lgnitable mix-
ture with the alr near the surface of Lthe
liquid or within the vesse]l used as deter-
mined by epprapriate test procedurs and
apparatus as specified below,

(1} The flacsh point of lguids having
A viscosity less than 45 Savbolt Unlversal
Secondis) at 100 F. (378" C.) and B
flash point below 175" F. (79.4* C.) shall
be determined In accordance with the
Standard Method of Test for Flash
Point by the Tag Clesed Tester, ASTM
D-56-68 '

{2) The flash point of llguids having &
viscosity of 45 Saybolt Universal Sec-
ondis! or more at 175 F. (794" C.) or
higher shall be determined in accord-
ance with the Standerd Method of Test
for Flash Poinl by the Pensky Martens
Closed Tester, ASTM D-93-69,

i)y “Liguefied petrolenm gaszes "
"LPG" and "LP Gas" mean and Include
any material which ls composed pre-
dominantly of any of the following hy-
drocarbons, or mixtures of them, such
as propane, propvlene, butane inormal
butane or iso-butane!, and butylenes

(k) "Portable tank" means a ciosed
contalner having a liqguld capacity more
than 60 US8. gallons, and not intended
for fixed Installation.

(1) "Safety can" means an approved
closed container, of not more than 5 gal-
lons capacity, having a flash-arresting
gcreen, spring-closlng lUd and spout
cover and so designed that It will safely
relleve internal pressure when subjected
to fire exposure

im) “Vapor pressure” means the pres-
gure, measiured In pounds per squara
Inch (absolute), exerted by a wvolatlie
liguld as determined by the “Standard
Method of Test for Vapor Pressure of
Petroleum Products (Reld Method).”
(ASTM D-323-58),

Subpart G—S5igns, Signals, and
Borricades

§ 1926200 Accident
and mgs

{a) General, Bigns and symbols re-
guired by this subpart shall be vizible at
all limes when work {5 belng performed,
and shall be removed or covered promptly
when the hazards no longer exist

{b) Danger signs. (1} Danger slgna
(se¢ Figure G-1) shall be used only
where an immediate hazard exista,

(2) Danger slgns shall have red as the
predominating color for the upper panel;

preventlion  aigna
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black outline on the borders; and a white
lower panel for additional slgn wording.

(c) Caution signs. (1) Cautlon slgns
(see Figure G-2) shall be used only to
warn agalnst potentirl hazards or to
cautlon agalnst unsale practices,

(2) Caution slgns shall have yellow as
the predominaling color; black upper
panel and borders; vellow lettering of
“caullon™ on the black panel; and the
lower vellow penel for additlonal slgn
wording. Black lettering shall be used {or
additional wording.

Figure G-1

YELLOW

id) Exit sipns. Exit slgns, when re-
guired, shall be lettered In legible red
letters, not less than 6 inches high, on a
white field and the principal stroke of
the letters shall be at least Lhree-{ourths
inch In width.

(e} Sajety Instruction sipns. Safely
instruction signs, when used. shall be
white with green upper pane] with white
letters to convey the princlpal message.
Any additional wording on the sign shall
be black letiers on the white background

i{f) Directional glgns, Directional
slgns, other than automotive Lraffle
slgns epecified In paragraph (g) of Lhis
section, shall be white with a black panel
and a white directlonal symbal., Any
additional wording on Lhe slgn shall ba
black letters on the white background.

(g Trafic sigms. (1) Construction
areas shall be posted with legible traffic
gigns at points of hazard

{2) All traffic control slgns or devices
used for protection of construction work-
men shall conform to American Natlonal
Etandards Institute D6.1-1871, Manusal
on Uniform Traffic Control Devices for
Btreets and Highways.

th) Accident prevention tags. (13 Accl-
dent prevention tags shall be used as a
temporary means of warning employees
of an existing hazard, such as defective
tools, eguipment, ete. They shall mot
be used In place of, or as a substitute
for, accldent prevention signs.

(2) Speclfications for accldent preven-
tlon tags slmllar to those in Table G-1
shall apply.

200(h)(2)
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Table C-1
20RO o DO NOT USE
OPERATE )
¥hite tag - White White tag - Yollow tag - ¥hite tag -
latters on red Fhite letters on Yellow letters White letters
pguare red oval with &  ©n & black back- on black back=
black pquare ground ground
Banic Stock Safety Colors Copy Specification
(Background) (Ink) (Letters)
Hhuite Red Do Not Operate
¥hite Black aad Red Danger
Yellow Hack Caution
¥hite Hlack Out of Order
Do Not Use

(1) Additional rules. American Na-
tional Standards Institute (ANSI) Z35.1-
1968, Bpecifications for Accldent Preven-
tion Blgns, and Z35 2-1068, Epeclfications
for Accident Prevention Tags, contain
rules which are additional to the rules
prescribed in this section. The employer
shall comply with ANSI Z35.1-1908 and
7.15.2-1068 with reapect to rules not spe-
clfically prescribed in this subpart.

§ 1926.201 Signaling.

(a) Flagmen. (1) When operations are
such that slgns, signals, and barricades
do not provide the necessary protection
on or adlacent to a highway or street,
flagmen or other appropriate traflic
conlrols shall be provided.

(2) Blgnaling directice.s by flagmen
¢hall econfarm to American Natlonal
Standards Iostitute D6.1-1871, Manual
on Uniform Trafic Control Devices for
Btreels nnd Highways.

{3) Hand signaling by flagmen shall
be by use of red flags at least 18 inches
square or slgn paddies, and in periods of
darkness, red lights

{4} Flagmen shall be provided with
and shall wear & red or orange warning
garment while flagging. Warning gar-
menta worn at night shall be of reflec-
torized material.

200(1)

(b} Crane ond hoist signals. Regula-
tions for crane and holst signaling will
be found in applicable American Na-

tional Standards Institute standards,
E 1926.202 Barrieades.

Barricades for protection of employees
shall conform to the portions of the
American National Standards Institute
D6.1-1971, Manual on Uniform Traffle
Control Devices for Btreels and High-
ways, relating to barricades.

g 1926.203
Sabpart.

Definitions applicalle to this

(a) “Barricade” means an obstructlon
to deter the passage of persons or
vehlcles,

{(b) "8Blgns” are the warnings of
hazard, temporarily or permanently
affixed or plsced, at locations where
hazards exist.

{ey "Blgnals™ are moving signs, pro-
vided by workers, such as flagmen, or by
devices, such as flashing Ughts, to warn
of possible or existing hazards,

(d} “Tags” are temporary signs,
usually attached to a piece of equipment
or part of a structure, to warn of existing
or lmmediate hazards,

Subpart H—Materiols Hondling,
Storage, Use, and Disposal

§ 1926250 Genersl
sorage.

{a) General. (1) All materials stored
{51 ters shall be stacked, racked, blocked,
interlocked, or otherwise secured W pre-
vent sllding, faliing or collapse.

{2) Maximum safe load limits of floors
within bulldings and structures, in
pounds per square foot, shall be con-
splocuously posted In all storage Arens,

requirements for

except for floor or sleb on grade
Maximum safe loads shall nDot be
exceeded

i3) Alsles and passspeways shall be
kept clear to provide for Lhe [ree and safe
movement of material handling equip-
ment or employees, Such areas shall be
kept In good repalr.

i4) When a diference In road or work-
ing levels exist, means such 85 FAMPS,
blocking, or grading shall be used to en-
gure the enfe movement of vehicles be-
tweren the two levels,

(b) Material storage. (1) Material
gtored inside bulldiogs under construc-
tion shall not be placed within 8 feet of
any holstway or inside floor openings,
nior within 10 feet of an exterior wall
which does not extend above the top of
the material stored

(1) Employees reguired to work on
stored material tn silos, hoppers, tanka,
and similar stornge Areas ghall be
equipped with lfelines and salely belts
meeting the requirements of Subpart E
of this part,

{3) Noncompatible materials shall be
segregatled In storage.

(4) Bagged materials shall be stocked
by stepping back the layers and cross-
keying the bags at least every 10 bags
high,

i5) Materials shall not be stored on
scaffolds or runways in excess o supplies
needed for lmmediate operations.

(6) Brick stacks shall not be more Lhan
7 {eet In helght. When a loose brick
stack resches s height of 4 feet, it shall
be tapered back 2 inches ln every fook
of helght above the 4-foot level

(7) When masonry blocks are stacked
higher than € feet, the stack shall be
tapered back one-hslf block per Uer
gbove the 8-fool level

{8) Lumbér:

i) Used lumber shall have all nalls
withdrawn before stacking

(i) Lumber shall be stacked on level
and solidly supported sills

(iii} Lumber shall be o stacked &s to
be stable and self-supporting.

{{¥) Lumber piles shall not exceed 20
feel In helght provided thatl lumber W0
be handled manually shall not be slacked
more than 16 feet high

197 Btructural steel, poles, plpe, bar
stock, and other cylindrical materials,
unless racked. shall be stacked and
blocked 8o as to prevent spreading or
tliting.

§ 1926.251 Rigging equipmenl for ma-

terial handling.
ta) General., (1) Rigging equipment
inspected

for material handling shall be
pmrmunmmhﬂﬂltnndumc-
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essary during its use to ensure that it is
safe. Defective rigging equipment shall
be removed from service.

(2} Rigging equipment ehall not ©
loaded 1o excess of its recommendesd sal
working load, as prescribed In Tabie
H-1 through H-20 in this subpart, ol

lowing §1926.252(e) for the specifl
equipment

(1) Rigging equipment, when not o
use, shall be removed from the lmme-
diate work aréa $o as not to presenl &
hazard to emplovees

{4) Special custom design gral

hooks, clamps, or olher HIting |

ries. for such units as modular panels,
prefabricated structures and similar ma-
terinls, shall be marked to lnalcate the
safe working loads and shall be proof-
tested prior to use to 125 percent of their
rated load,

ib) Alloy stee!l chains. (1) Welded al-
loy steel chain slings shall have perma-
nently affized durable identification stat-
ing size, grade, rated capacily, and sling
manuflacturer.

(2} Hooks, rings, oblong lnks, pear-
shaped links, welded or mechanleal cou-
pling links, or other attachments, when
used with alloy steel chalns, shall have
a rated capacity at least equal to that
of the chain.

i3y Job or shop hooks and lnks, or
makeshift fasteners, formed from bolts,
roda, ete, or other such attechments,
shall not be used.

i4) Rated capaclity (working load
Umit) for alloy steel chaln slings shall
conform to the values shown In Table
H-1.

{5) Whenever wear at any polnt of
any chaln link exceeds that shown In
Table H-2, the assembly shall be removed
{from service.

ic) Wire rope. (1) Tables H-3 through
H-14 shall be used to determine the safe
working loads of various sizes and clas-
sifications of Improved plow steel wire
rope and wire rope slings with varlous
types of terminals. For slzes, classifica-
tions. and grades not Included In these
tahles, the safe working load recom-
mended by the manufacturer for spe-
cific, identifiable products shall be fol-
lowed, provided thal a safety factor of
not less than 5 is maintained.

(2} Protruding ends of strands In
splicea on =lings and bridles shall be coy-
ered or blunted

{3) Wire rope shall not be secured by
knols. except on haul back llnes on
SCrApers.

i4) The followlng lUmitations shall
apply to the use of wire rope:

({» An eye splice made In any wire
rope shall have not les= than three full
tucks However, this requirement shall

DISPOSAL

not operate to preclude the use of an-
other form of splice or connection which
can be shown to be as efficient and which
is not otherwise prohibited.

(1) Except for eve splices In the ends
of wires and for endless rope slings, each
wire rope used in holsting or lowering,
or in pulling loads, shall conslst of one
continuous plece without knot or splice.

(i) Eves in wire rope bridles, slings,
cr bull wires shall not be formed by wire
rope clips or knots,

{lv) Wire rope shall not be used Uf, In
any length of elght dlameters, the total
number of vislble broken wires exceeds
10 percent of the total number of wires,
or If the rope shows other slgns of ex-
cessive wear, corrosion, or defect.

{5) When uU-bolt wire rope clips are
used to form eves, Table H-20 shall be
used to determine the number and spac-
ing of clips.

t1) When used for eye splices, the
U-bolt shall b~ applled 50 that the "u"
section Is in contact with the dead end
of the rope.

{dy Natural rope, and synthetic fiber—
(1) General., When using natural or syn-
thetic Aber rope slings, Tables H-15, 16,
17, and 18 shall apply

121 All splices In rope slings provided
by the employer shall be made {n accord-
ance with fAber rope manufacturers
recommendations

(1) In manila rope, eve splices shall
contaln at least three full tucks, and
short splices shall conteln at least six full
tucks (three on each slde of the center-
line of the splice),

({1) In laved synthetle filber rope, eyve
splices shall eontain at Ieaslt four full
tucks, and short splices shall contain
at least eight full tucks (four on each
slde of the centerline of the splice).

tiily Btrand end lails shall not be
trimmed short (fiush with the surface
of the rope) Immedlately adiacent to the
full tucks, Thiz precautlon applies to
both eye and short splices and all types
of fiber rape. For fiber ropes under 1-inch
diameter, the talls shall project at least
elx rope diameters beyond the last full
tuck, For fiber ropes 1-inch diameter and
larger, the talls shall project at Ieast &
inches beyond the last full tuck. In ap-
plications where the projecting talls may
be oblJectionable, the talls shall be ta-
pered and spliced into the body of the
rope using atb least twe additlonal tucks
(which will require & tail length of ap-
proximately slx rope diameters beyond
the last full tuck).

{lv) For all eye splices, the eye ghall
be sufficlently large to provide an in-
cluded angle af not greater than 60° at
the splice when the eye s placed over the
lond or support
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{v) Knots shall not be used in lieu of
splices.

{e) Synthetic webbing (nylon, poly-
ester, and polypropylene). (1) The em-
ployer shall have each synthetic web
sling marked or coded to show

i1}y Mame or trademark of manufac-
turer.

i)
hiteh

(1i1) Type of material,

i2) Rated capacity shall not be ex-
ceeded.

ify Shackles and hooks. (1) Table
H-18 shall be used to determine the safe
working loada of various slzes of shack-
les, except that higher safe working louds
are permissible when recommended by
the manufacturer for specific, identifia-
ble producta, provided that a safety fac-
tor of not less than 5 is maintained,

{2) The manufacturer's recommenda-
tions shall be followed in determining the
safe working loads of the various sizea
and types of speclfic and ldentifiable
hooks. All hooks for which no applicable
manufacturer's recommendations are
avallalile shall be tested to twice the in-
tended sale working load before they are
inltially put into use. The employer shall
malntain a record of the dates and re-
sults of such tests.

Rated enpacities for the type of

§ 1926.252 Disposal of waste materials.

fan) Whenever materials are dropped
more than 20 feet to any polint lylng out-
side the exterior walls of the bullding, an
enclosed chute of wood, or eguivalent
material, shall be used. For the purpose
of this paragraph, an enclosed chute 15 a
glide, closed in on all sides, through
which material Is moved fromm a high
place to a lower one.

(b) When debris is dropped through
holes in the floor without the use of
chutles, the area onto which the material
is dropped shall be completely enclosed
with barricades not less than 42 Inches
high and not less than 6 feet back from
the projected edge of the opening above.
Signs warning of the hazard of falllng
materials shall be posted at each level.
Removal shall not be permitted In this
lower area untll debris handling ceases
above

ic) All scrap lumber, waste material,
and rubbish shsll be removed from the
immediate work area a3 the work
Progresses,

idy Disposal of waste material or de-
bris by burning shall comply with local
fire regulations.

ie) All solvent waste, olly rags, and
flammable lquids shall be kept In fire
resistant covered containers until re-
moved from workslte,

252(e)
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CONSTRUCTION STANDARDS

Tabla H-1
RATED CAPACITY (WORXEME LOAD LIMIT), PON ALLOY STEEL CHAlM FLIMSE™
RATED CAFAQITY (WORKIEG LOAD LiSIT), POUSNTS

‘ Lisgls T T T Triel s i Quedvepd s Lilng
Ohuahe Brmach Yorvice Aagle (1} Yarvienl dagis (1)
Bas Hing - X degres A dagrwn [ S B degr s i apien & dgia
achan 2 degrvs Haslgenral Aagle (1) el amernl dmple (T)
Lewding & degrae a4 degroe X degren [ - 45 Lagree x J-q-r-
i1/4 1,230 B 580 a,.5330 b330 B, &0 & 0 4 I
LY, | 4, 400 11 w0 9300 8 400 17, oo 14 D0o .90
13 11,250 18, 500 15, %00 11358 % o000 24 000 7. om0
LT ] 14, 300 I8 100 23 300 LA, EoD A, D LLN. 24, 800
34 13,000 ¥, 00 32500 I .00 .5300 L BT 500
E ] 25T ¥ Rl L] Ll ] 4, 10 T4, 500 LT s a1, oo
1 780 #7,100 54,800 ™=, 70 101,000 ¥1,000 =™ 0og
144 a4 00 TT. 000 a3, 00g e 300 113300 D [ o e ]
i-1/4 57,400 99, 300 5, 000 57 00 La®, o0d 131, 500 -]
1-4/% 67,000 116,000 OO0 47,000 174, 000 14,000 100, 500
1-1,3 0, D00 138, 000 113,500 B0, @00 307, 0D V&9, o) 119 500
I-2/4 } 0O 000 172,000 140, OO 1 e, e 144,000 210 00g 150 Q00

{1} Rating of multileg alings sdjusted for angle of loading measured as the |neluded
angle between the Inclined leg and the vertcal
{2} Ratng of multileg alings sdjusted for snogle of losding between the Inclined lag
and the horizontal plane of the joad

*Other gradee of proof teated steel chain include Proof Coll, BRB Coll

and Hi-Tet

Chaln. These grades are oot recommendsd for overhead lifung and tharefors are Dol
coversd by this code

Tants H-3—Masrnuoan Attowan s WEas aT axY Porwt orF Love

Thailn Masirmum Chain MNanimum
s allowabis e allwwcalbls
{ inches) wear (ineh) | inches) wear (inch)
i I Tt = - e T
B e e Ea My , ey iR 2 Me
L - e W B i i Tas
" O AR T T L
- ' o T, W i —— %
b = = - % | T = i L.
AN L - Hn 1% L = iy
Tabla W-1
RATED CAPACITIES FOR JIMCLE LEGC JLINCS
@x 1 AMD § x 37 CLASIIPICATION WPROVED FLOW STEEL SAADE 2OFE
WiTH FIBER CORE (FC)
] Hated Copnaitims, Tana (3 008 M)
Dia Canaly WVt haal [ S Vartion] Bas b
(e | HT i [ 1 HT . | MY -] [ ]
L Ay O 0.5t 0E 0.7 o a4l o ] Li
[ Fall &= i orTé are [ W 11 B.37 oie 084 L 1.4 LY
f P [l 1.0 i1 1.3 0.0 [N L) el il 11 14
/18 amie 1.4 1.8 La L1 L .2 ¢ N ie B3
1.1 8w 1.8 is - L4 LS 1.8 1.7 id a3
#5118 | &= 09 13 a8 1.7 LT 1.9 10 4.8 &9 La
57 dx 1% an 3l S 1 N | 25 - N | F ia a1 6.7
L 1L a4 x1le e a4 an e 33 38 T.h L W ] LR
b7 | & 18 8. L K ] [ 19 4.5 aa o 120 Jre
1 axie (& 7.7 L k0 50 as 13.0 1o 1.8
i-1/4 [Nt L L &1 0.0 ] 7.1 7.9 1.0 1.0 JLe
[ 5.04 | on37 9.8 11.0 1.0 7.4 L1 el 2.0 1.0 a0
-1 837 11.0 1.0 o [ X ] io.o 1Le 340 1.0 0.8
A | 8wy 14.0 18.0 1.0 oo L0 130 ™o o A
149 4 w37 o o 219 i .0 5.9 3.0 3.9 410
1374 & )7 19.9 1.0 4.0 14.0 14.8 160 T ] 43.0 dng
| & =)? 15,0 m.a n.o 1Ld 1.0 Jia0 9.0 33.0 819

MY = Pl Towked Bplas s Hiddem T oo Byl bc s
P bdddes uah mpllas (THRC) s radees o 0T b,
W = Meabsaionl Bpiias
o= Bweged m s Poersd Dol

T hess ealumy paly mpply hes e 04 ssils far N7 sllngs L
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T ow Dt er o emrveiemys oopnd wideh e body of G oling o e,
i = D lar &l reps.

Ve greiar, md s B and B alings b B & groshed mlaem




SUBPART H—MATERIALS HANDLING, STORAGE, USE AND
DISPOSAL

Table H-4
RATED CAPACITIES FOR $INGLE LEG SLINCS
HO §u 3T CLALMIFICATION IMPROVED PLOW STEEL CRADE ROPE
WITH IND . PEMDENT WIRE ROFE CORE (IWRC)

Raps Ratad E!Etil“! Tons (2,000 Ib)
Diw . Cots | Vartizul ahar [ wrilenl Bashet
[lmehani l WY (711 5 HT (T4 1 HT [*}] 4
L [J 0.53 0545 059 0.40 o4l 044 1.0 1.1 .1
§/18 | B 0. 84 o.A7 0.92 0.8l 0.55 0.&9 1.6 1.7 1.8
178 - 1. 1.2 1.3 0.88 0.93 0,58 2.3 F o 1.6
7714 T i.5 1.7 (N ] 1.3 1.3 1.3 11 3.4 iLs
¥y LRI 1.0 2.1 1.3 1.5 1.6 L.7 19 4.4 i.8
r 1% 15 1.7 1.9 1.8 2.1 2.1 a9 5.5 5.4
570 f | a0 3.4 14 1.3 15 7 6.0 6.8 7.1
L “BL 412 4.9 51 5.1 1.6 i 8.4 2.7 0.0
178 . |9 5.5 6.6 (] 4l 4.9 5.1 1.0 120 14.0
i /| r.3 RS 9.0 4 B.4 8.7 14.0 7.0 8.0
I=1/% # 9 9.0 0.0 1.0 68 7.8 b5 8.0 11.0 132.0
1.1 04 L ] 1D.0 12.0 N T.9 9.2 9.9 1.0 M0 4.0
1-3/8 4=37 BN 15.0 18,0 8.4 Lo 13.0 15.0 7%.0 jLo
1-172 8 x A7 o 7.0 12.0 iL.0 13.0 14.0 30,0 3s.0 B0
-5/ 4137 18.0 0.0 11.0 13,0 15.0 17.0 30 4.0 “.o
V=374 %37 .0 4.0 8.0 15.0 1.0 1%.0 4l.0 47.0 §l.o
1 LS .0 0.0 LA N 0.0 2.0 1%.0 110 81.0 4.0

HT = Mosd Torbad Bglice
Foes Bigtan uch spllas (TWWET sas Takle H-3 walues {in AT column,.
M Machasienl Bplics
B~ FPeaged oo Dine Pewrsd Beahei,
iThesa wulars ahly epply ohan iRe D d reila e HT allags In 18 we greminy, amd fes W ard B .“ul. is
B Diametss ol ¢ wvstiws adsund shich thes bady of (he sling (o bani,
™ Dimsseigr @ e,

Table H-5
RATED CAPAOTIES FOR HMGLE LEG JLIWGE
CABLE LAID ROTE - MECHAMICAL SPFLICE OMLY
TuTwPh? T =¥ OORSTRUCTIONS GALYAMIZED AIRCRAFT GRADE ROPE
T x I? WRC COMITRUCTIOM INFROYED FLOW STEEL CRADE ROPE

18 e preainr sharm

Reps Rutod Copacitios, Tony {2,000 1)
Bie linchas) Centh Versi cal Chah e Vastical Baakat"
1/4 Te?xT 0.50 L 1.0
.7 | Tu¥u? 1.1 0.8l 2.3
172 Te?=7 1.8 14 a7
1'% TulTu? 2.8 - 5.5
3 /d T Tum? 3.A 19 T8
LY ] Tu?wl® 3.9 1.2 L |
L FL TeTum % LN Jo .l
¥, | TvTx 10 g 4 a0 i1.0
i TeTx 19 5.9 L | 14.0
i-1m TexTwxl® [ | {1 | 14.0
-1 /4 TuTml9 %9 7.4 0.9
dje T x 19 IWRC A M ] = ] 7.8
T/n Tudx 10 WRC 5.0 ia i0.0
| Twd x I8 ITWRC 5.4 4.8 1).0
113 Tdw il MWEC 1.7 5.8 15.0
i1 /74 Tefx 9 WRC 9.1 0.y in.0
r-5n4 T = 19 ITWRC 0.0 7.3 10,0
1-3/8 Tmouil® RC .o 8.3 311.0
1-17°2 Tuluw 9 WRC 1.0 0.8 .0
"Thems salvss snly opply shon Lka B/l el ia 10 o grmmler whers
O Gy wiwr gl wwrewines srvamd ehich (e eedp of s wling 18 beal.
d = Dl # §l g
Table H-6
BATED CAPACITIES FOR SINCGLE LEG SLINGS
B.PART AMD .PART BRAIDED ROPE
b ! AMD b 19 COMITRUCTION IMPROVED PLOW STEEL CRLADE ROPE
F« TCOMSTRUCTION GALVAMNIZED AIRCRAFT GRADE ROPE
| - 1
l Cs o T TN '-‘up-l I| Raiad ;:_'_-!35_-"54334_an. f}_lm Ii’ J
Tlamarer E--_ i H_-"-.n.._-u_l__ B Cholgr illiolV|||i:|]Itﬂ‘|.El
Mmekay) by [ B.Pan B gr B-Peri | &-Parn F-Pai | &.Pain
1/12 1 ] 0,42 0.13 0.3 0.24 074 0.5%
I ax? || a76 0.47 0.57 0.42 1.3 0.58
LA LB 7 | 1.7 1.3 1.3 094 1.9 1.3
331 Tu? 0.5l D39 | 0.3 0.29 0.9 nD&T
(¥ | T 7T 095 2.T1 o7l 0.5 1.6 1.2
V& ? _ 2.1 .5 1.1 1.1 N .7
A/E b l® | 1.7 1.3 1.3 0.58 3.0 1.2
174 6w 1% 3.1 1.3 1.3 1.7 5.1 4.0
L ¥al adxin | 4.4 3.d A& .7 L | 8.2
38 ex19 | 6.8 3.1 5.1 L N | 12.0 LD
T/18 = i9 | 9.3 8.9 589 5.3 16.0 11.0
1/3 T ERL 12.0 9.0 g.0 4.7 a1.9 15.0
L ERT 1 w9 150 1.0 11.0 [ N1 26.0 100
&4 a=i19 || 190 i4.0 i4.0 0.0 .9 14.0
174 6x 19 1.0 0.0 10.0 15.0 *5.Q 15.0
Th Ex 19 .0 7.0 7.0 20.0 61.0 47.0
i Ex 19 AT.0 3s.0 350 4.0 nl.o 61.0

"Thess rulwns salp spply when the DY il (0 39 o gl er wiare)

D= Dimmater of cwrvalwn smumil whish Cie body of e silag (0 beal,
i Dismeind o 2 omg st repa,
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22 CONSTRUCTION STANDARDS

Table H-7
RATED CAPACITIES FOR 2L 0G & 1L EG RRIDLE LLIMGCE
dx 19 AMD 8 x T CLAASIFICATION IMPROYED PLOW STEEL GHADE ROPE
WiTH FIBER CORE (FC)

Ruied Copocition, Toma 11 000 ik
Repe d-Log Bridla Slings | == -;:L_I" Bridls i‘r_-r‘-:ul!

HI- ‘ ?_iﬂ Eiilirrtt Eitlpir ¥an Ij';‘i'll' W aii ﬂ degres J-.r-q : Wi % dagren

an s § Paig rew Armp!s Hary dugiwet ey &0 degise Amgl g (2T dags e
e A S0 L B S 0 L S . | 1
L/4 |8 w19) 08 o.an 8.70 o7 0. 4% 054 1.3 1.3 1.0 A | 074 oar
§Ad 4 19] 1.3 .4 (9 | i o 74 cTe| 2o 1o 18 §.7 i 1.3
I 6w 1] L0 1.9 1.5 1.8 1.4 1.4 im i 2.3 3.4 & 1.7
TAALL = 18 r 2.4 2.0 3.2 i.4 .5 17 40 b -] 113 - | 1.1
172 [y 23 3.4 16 18 18 1.0 an 51 39 a7l im 10
RAGLE = 18 a4 0 4.3 313 1% 14 - [N s ] 5.3 34 37
M [Ewnl¥ qd 3.3 4 9 44 1.8 3.1 T.3 (N~ L 64 4] 40

3/4 6w 108 oA T8 18 6.2 39 dd LN 1l 0 (8 | 53 <8 88 |

T/ jdm iUl AW 10.0 7.2 ha 5.1 8 i1 8 1%G 1o i3 0 T L
] lwﬂ!llﬂ 1o $4* o &7 T.1 17.0 200 | te0 I4 0 100 .o
-1/ |4 =10)id 0 jd 8 120 11.0 & 8.1 I_:Iu 240 |nég 30 6 i3n 48

Ak o B L ME Pl TR keSS

-1 04 (&= 37 JE7.0 is.0 14.6 14,0 LN 1.0 5.0 Mo 70 130 150 ita |

-3/ |6= 27 §20.0 313.0 17.0 9.0 11.0 3.0 1.0 35 o 15 0 o ] 6.0 10 @ -

I=4/2 (8= 37 J34. 8 2740 icp 11.0 La 180 .0 4] @ e 13O e 34 0
37 |&w X7 J30.0 31.0 11.0 6 0 .o (¥ N+l a3 0 48 O 350 M0 5.0 I8.0
i-3/4 &= 37 J00.0 7.0 17.a 3o w0 i § 4806 o |«08 4% 0 iho iz 0
F | &m 37 Jad.0 484 LLN ] .0 159 db.0 &4 0 Ti.0 51.0 5.0 l]'-fl:l d] o

HT = Hand Twined Bpline
W = e rw | Bl i

Table H-8
RATED CAFACITIES FOR 2 LEG & J LEG BRIDLE SLIMGS
dw1? gad 85 3T CLASVIFICATION IMPROVED PLOW STEEL GRADE ROPE
WiTH IMDEFENDENT WIRE ROFE CORE {IWRC)

s Boted Copuciting, Tons (2,000 1) !
i 1iils B L ea Bridly $Tin ]
Dis Ve W Ir.-ﬂ ‘-'!i- Yert 40 "'lll Ve W }r'r'- Fi | dugruen Vart 40 ‘..:..'
b cheara) Canate [Hern 80 dogren Angle Hors 3 dogros [Hers 80 dogran Anglu Hein ¥ dagres
HT [t 14 HT [*34 HT ["14 HT 14 HT WY HT ["§4
1A ax=1%) 0.9 ovr 0TS 07 68y 0% 1.4 1.4 1.1 1.3 0T DB
SN exiv (I 1.3 [ | 1.2 1.a 087 1.1 3.3 1.7 1A 1.3 1.3
3R =W 20 = I | 1.8 1.a 1.1 1.3 1.0 11 24 aa 1.7 1
T8 Exin] 1.7 2.9 213 14 1.5 R 40 da 33 38 1.3 1%
17 GxI9 34 AN a8 al 2.0 71 f 34 £7 L I d. & 1.0 i 8 | |
A4 Bwminf 43 ' 34 LR 18 1.7 ad 7.4 5.2 in 3.7 il
/3 &mivw] 3.3 5.9 d.] 4.0 3.0 3.4 LN | N ] 6.4 I | a5 8.1
34 ami9)] 73 N4 L] &9 d2 a5 11.8 11.8 (K 106 6.3 7.3
T/ Ewmiv] Be 1.0 1.8 %2 53 6.6 4.0 17.0 | 139 14.8 L3 P
1 ex19) 11.0 15.0 10.9 11.0 1.2 .| 19.0 1.0 15.0 In o I1.0 i |
i-1m éaw=sin]iaa 9 1B 110 9.0 o0 1.0 7.0 | 190 330 |10 ism
=L/ & m3TH108.0 1.0 5.9 17.0 | RN 139 | I7.Q 31.0 1.9 1 ] 4.0 iaG !
1-3/% & x3TQ 31.0 15.0 LD 11.0 iya 13.9 1.0 LT Mo ar . B 190 1.0
1-1/2 &= 3T} 380 3 0 11.0 13.0 1.3 1748 mwa a3 0 3i.o ir.a 1.9 F L
-3 Ex37] 3.0 23.0 3.9 ry ing J0.0 & 0 33.0 N0 430 el 3i 0
134 8m3TIM0 dl. 9 9.0 3.a mn.2 240 13.0 &l.0 al.g 0.0 nao 330
F | &= TR &40 33.0 1.0 4] @ i O Iﬁ‘-'JIQiﬁ- TR0 580 (LN ] a0, 0 a0
BT = Masd Texied bpiiow
) = Beanweslis] Bplivwe
Table H-9
RATED CAPACTTIES FOR 3-LEG & J-LEC BRIDLE SLINGS
CABLE LAID ROPE -~ MECHAMICAL SPLICE OMLY
Tl wT AND 7 =7 = 17 CONSTRUCTIONS GALYANIZED AIRCRAFT GRADE ROPE
Tud e 1P IWRC COMNSTRUCTION IMPROVED PLOY STEEL GRADE ROPE
B Rrvad Copoctiisn, Tens (3,000 ik} i
ye '.‘-L-.._E'T?'I'."!TI:, TL;-F:FE !Flf-l
| 7™ e
(aches) Caoratr Vert M0 day 43 dogran Ve A0 J...,q'! Vart 310 dag 43 dogrea Vet 40 dnyg
My 80 dug Mg im Hers 30 dogll Horx 40 doy Acgle Hary 10 day
i/a TETnY o.w7 0Tl 0. 50 i 1.1 i Q.73
am THmYm?Y Lo 13 1.1 i 2.3 1.6
THTxT a2 ie LN ? e i9 - |
| | TaTxT iR h X ] 2.8 1.3 59 I |
854 TeTwm? ne a4 iw ¥ ee LN 57
i TET =R 50 &l 19 T 7.5 L5 d.a <
374 7T w1d 1.0 ar d. 1 | 10.0 [ K &1 i
3/ TeYE 1% 5.3 T8 L ] 149 108 a
1 Tm7 w19 128 5.7 4.9 89 14.0 16,4
-1 THYx 19 14.8 1pL0 B2 1.0 1T.0 1pg
-0/ THTw19 17.0 14.0 w9 28.0 ILo 1.4
34 Tuw 19 MWRC 6.6 54 3.8 1 9 LD L7
14 Tefin 19 TWRT BT 7.1 3.0 130 1.0 7.3
] TeEx1D TWRC 1l.Q .0 6.4 iTe 130 L L] f
11/ Tl 15 TWRC 130 JLo T 0.0 160 j -]
174 Yatie |9 TWRC 1aa 118 9.1 240 2000 14.9
1-5/714 Tefie 19 TWRT (F ] 40 jao 2.0 219 159
1-3% Tl TWRC 19.0 150 1.0 200 aae 159
1+12 Tufi= 19 MWRC o o 1.0 310 e 180

ol "y
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SUBPART H—MATERIALS HANDLING, STORAGE, USE AND

DISPOSAL

Table H-10

RATED CAPACITIES FOR 1-LEC AMD 3-LEC BRIDLE SLINGCS
B-PART AMD §-FART BRAIDED ROPE
(7 AMD § x 1% CONSTRUCTION IMPROYED PLOW STEEL CRADE ROPE
Tl COMSTRUCTION GALYAMIZED AIRCRAFT GRADE ROPE

C omponan Rowd Capscitien, Tens (7 000 Ik
Rape e 3-Leg Bejdle Slings = [ YlegErdlaiTing
> - I.jﬁl-’;';-l Al dagres r'-'nl &0 ﬂigl'llll"l‘-f W dugres I-!l_ul_qi:;; Vi ‘-Ij-_i;'r--l
o o x 40-da ram | & rg e |l+:u|.3{-| dugias Hara 40 deg ee Amgls Heges 10 dagres
ot :';:f.‘i-;un | T ﬂ?-pul | B-Fen & FJHT‘:A Pass _ﬁ-ﬁ;l‘ﬁ Pari iE' (] Far anl
: 'd4 04%| 060 obas| 0ar @ ||‘I W 081 owe o068 ooe 0, 48
i x 1.3 094 1 080 | 076 o.57| 10 1.5 1.6 1.1 i1 0. 8%
} # 19 2.2 2.4 LB 1.7 1LY || 4.4 1.1 1.8 27| 2.3 1.9
ETE 89 067| 0,72 055 051 039 4.3 1.0 1.1 08zl 077 058
1/ 1.6 1 1.3 1.0 0.5% 0.7 15 i h 1.0 1.5 L4 i1
) V& r & 2.9 2.3 1 I'-|| 5.4 4.0 w4 1.3 | ) 1.3
T 3.0 2.2 | 24 8 | LT L3 [ as 34| 37 28 | 2.6 1%
174 5.1 4.0 4.1 3.3 i 11|' 8D &0 | &5 4.9 'K a4
/16 6 = | 6.3 5.7 5.0 4.8 3.6 120 9.3 10.0 7.6 1.1 5.4
/8 Ax=19 § 1.0 B9 8.7 T.2 e.a 5.1 | 180 13.0 14 0 1.0 Do 7.7
7706 6 =18 6.0 120 120 8.8 3 6.9 || 300 180 J0.0 15.0 4.0 oo
1/1 &= 19 21.0 15.0 17.0 13.0 13.0 9.0 31.0 21.0 25.0 19.0 8.0 1).0
/6 w9 6.0 20,0 21.0 V6.0 15,0 1l.0 ».0 29.0 2.0 4.0 )0 V’.a
LY | &= 19 124 24.0 26.0 0.0 9.0 14.0 48.0 3.0 40.0 Jo.o 8.0 11.0
Jfa Gx 19 &h.0 33.0 J8.0 8.9 :7.0 20.0 69.0 51.0 6.0 41.0 40.0 30.0
T/ = 1% 520 47.0 51.0 JB.0 3.0 2.0 4.0 70.0 T&.0 57.0 54.0 a0.0
1 Ex 19 BlLo 61.0 N ] 30.9 47,0 33 DE.’.O FLOD 9.0 T4.0 70.0 5.0
Table H-11
RATED CAPACITIES FOR STRAMD LAID GROMMET - HAND TUCKED
IMFROVED FLOW STEEL GRADE ROFPE
ROPE BODY RATED CAPACITIES, TOMS (2,000 1s)
Dia
"&:h-;} t-lrll'li U
Varrieal Chakar Vaitles! Dash”
i/4 Teild 0.88 0.64 1.7
/16 7T %19 1.3 1.0 16
L] Txie 1.9 1.4 e
1/16 Tx19 2.5 1.9 31
L2 7T x 19 b 1 1.8 67
96 Tl da,3 - 1 { |
5 Tuie £1 L] 10.00
3’4 Tl 7.4 L 150
M 7T= 19 10.0 7.5 7.0
1 Tu 19 130 9.7 0.0
1-1/8 T=19 16.0 1.0 1o
=174 Tm 37 8.0 14.0 3.0
1-3/8 T=37 220 16.0 44.0
-1/3 T =237 .0 19.0 1.0

" Tesan wnlwe s smly appiy wihwa s DSd rstia o § o presimy share!
D= Dusmeiry of rorrwvesce prommd whieh rope i0 e,
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Table H-12

MATED CAPACITIES FOR CABLE LAID GROMMET - MAMD TUCKED
Tulm? AMD T wd x 19 COMITRUCTIONS IMPROYED PLOW STEEL GRADE ROPE
TxTuT COMSTRUCTION CALYAMIZED AIRCRAFT CRADE ROPE

CABLE 80DY | RATED CAPACITIES, TONS (2,000 Ib)
Dig
Orchas) Conslr D
Wertlcal Choler Yertical Baaket*
an Teéx? 1.3 0.95% 2.5
918 TubnT 7.8 2.1 5.6
5/ TuexT as .8 7.8
AR THAT T 1.6 1.2 3.2
9/18 Tu?u? 15 2.6 6.7
5 TuTu? as 3.4 2.0
LY, | Tatxll A9 3.0 7.9
34 Tatxl9 LY | an 10.0
i5/18 T=6ux 19 7.9 %9 18.0
1-1/8 TxGxIv 11.0 [ X 2.0
1-5/18 Tudui® 15.0 1.0 3.0
1-3/2 Tx6x19 19.0 14.0 3.0
-11718 Tukul® 24.0 1o 459.0
1-2/% Tx6x 19 30.0 i10 00
3-1/4 Tufuxi9 410 i.a | 2, ]
2-58 Tmdmil® B0 #1.0 110

S Thens valwss smly mppiy =hes the D/ mils 8 § o gresisy wihews|
De Diemate of sorvetery sreel whish cabls bedy 1o benl,
= Dismsier ol cabls bedy.
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Table H-15
MAMILA ROPE SLIMGSE
g RATED CAPACITY IN POUNDS (Safery Focror = 3)
ROPE g EYE AND EYE SLING i ENDLESS SLING
“ﬂ- ng
D A= L YERE s
LY BASKET HIT BASKET HITCH
HETEH ;"ht !Ft‘h’.‘“ j [ r H ':H # e
].m-h Strangth u E # W] Angle of Rope te Heriganrel L E ';' ‘,5 Angle of Repa te Herl pontal
- in - x = g E $Wdeg 0 deg 45deg I duyg x = g = M dey 0 deg 45deg 0 deg
W | peunds | Founde | WT G wt =
inchan s ’ Angle of Rope s Yaerrical > Angle el Rope te Yerfical
]_ Ddey Wdey 4ASdeyg 60 deg Odeg deg 4Sdeg 60 deg
1 — -
173 7.5 2 4% A 250 1.100 900 750 L] 950 00 1.900 1.700 1.400 950-
816 10.4 3.450 T00 aso 1,400 1,200 1.0:00 J00 1. 200 600 2,500 2.200 1.800 1,200
L | 11,3 &, 400 Qo0 4%0 1.800 1,500 1,200 500 1,500 BOG 3,200 2.700 2,200 1,600,
/4 16.7 . AD0 1,100 S50 2.200 1,500 1.5%00 1,100 4.000 550 3,500 3,400 21,800 2.000
1314 19.% &.5%00 1,300 650 2.600 4.300 1800 1,300 1,300 1.200 4. 700 4,100 3,300 2,300
7/8 21.% 7,700 1,500 750 3.100 1.700 2.200 1.500 2,800 1,400 5,600 4,000 3900 2,800
L 27.0 000 1,805 ] 3,600 3,100 2,500 1. 800 3,100 1,600 6,500 56007 4 600 3,200
1116 31.3 10, 500 2,100 1,100 4,200 3,600 3,000 2.100 3,200 1.900 7,600 8,500 5,400 3,800
11/8 360 | 12,000 2.400 1,200 4,800 4,700 3,400 2,400 4300 2,200 B 800 7.500 8,100 4300
11/4 41.T 13,500 2. 700 1. 4040 5.400 4 700 3 A0 3.700 4 o0 2,400 . 700 0,400 &, P00 4,900
i 5/14 47.9 | 15,000 3,000 1,500 6,000 5,100 4, M0 3 000 400 2.700 11,000 9,400 7.700 5,400
1132 55,0 18, 500 3,700 1,850 7,400 4,400 5 0 3,700 8,700 3,300 13,%00 11,500 9,400 6700
154 748 | 72,900 450 2,30 9,000 7,800 6. 400 4 500 B.100 4,100 16,000 14,000 11,500 B, 000
13/4 291 | 28,500 s300 2,700 | 10,500 9,700 7.500 5,300 9,500 4,800 19000 16,500 11,50 9,500
2 107.5 | 231,000 i 6200 3,100 | 12,500 10 500 B BOO 6,700 || 11,000 5 000 12,500 19,500 16,000 11,000
21 125.0 | 3&, 000 7.100 3.400 14,500 12,500 10,000 7.200 || 13,000 8,500 3,000 22,500 18,500 13,000
T4 146.0 | 41,000 E,200 4,100 {6,500 14000 11,500 8,200 {| 15,000 7,400 79,500 325,560 31,000 15000
112 166.7 | & 500 9.0 4700 18,500 16,000 13,000 9,300 || 16,500 B,400 31,500 29,000 213,500 16 500
r251 190.8 52,000 § 10.500 3.200 21,000 18,000 14,500 10,500 || 18,500 g, 500 37,500 31.500 26,500 18 %00
Table H-16
HYLCOM ROPE SLIMGS
1 RATED CAPACITY IN POUNDS (Salaty Facter = 9]
ROFE ETE AHD EYE S5LING ﬁ EMDLESS SLING
sidng H:TTI Minimum § BASKET HITCH BASKET HITCH
METER ;‘_' Brashingl = = -}: .
. Strmngth - 5 w Angls ol Rope ta Herizentel uo ‘: 5 Angle of Roge to Horlesatal
Heminal .o in ot ct rE or
n tm Pounds =% == 0 dog €0 deg 45 deg 30 dup g - * T 90 deg 60 deg 45 deg 30 dag
™ .
lrches Peunds - Angle ol Roose ve Yartical | - Angle ol Rape o Yerticel
i D deg 30 dayg 45 dag B0 day | Udeg 30dep 45 dag &0 dug
11 5.5 6,080 700 350 1,400 1,200 950 T00 1,2 600 2,400 2,100 1,700 1,200
9/16 8.2 7.600 850 400 1,700 1,500 1.2 850 f 1,500 750 3,000 2,500 2,200 1,500
5/8 10.5 9880 | 1,100 550 1,200 1.900 1,500 1,100 2,000 1,000 4,000 3,400 2,800 2,000
i/4 14.5 13,490 ] 1,500 750 3 000 1,600 2,100 1.500 || 2,700 1,400 5,400 4,700 3800 2,700
13/16 17.0 16,150 | 1.800 200 3 e 3.100 2,600 1,800 3,200 1,500 6,400 5,600 4,600 3,200
T/ 20.0 1o oo 2,100 1,100 4,200 3,700 3,000 2,100 3800 1,500 7600 5,600 5,400 3,800
1 6.8 217508 2600 12300 & 300 4400 3,700 2.600 || 4,800 2,400 9,500 B,200 6,700 4,800
1116 9.0 27,300 3000 4500 6,100 %, 300 4,300 3,000 5.500 2,700 11,000 9,500 7,700 5,500
11/ 34.0 ajasef 3500 1,700 7,000 6,000 5,000 3,500 || 6,300 3,100 12,500 11,000 900 6,300
11/4 40.0 35025 | 4,000 2,000 7,900 B, 00 5,500 4,000 | 7,000 34600 14,500 12,500 10,000 7.100
1 5716 45.0 40,850 | 4,500 2,300 g.100 7900 &, 400 450 | s200 4,100 16,500 14,000 12,000 8,200
1172 £y 0 =0.350 | 5.500 2,800 | 11,000 g 700 7,500 % 600 (| 10,000 5,000 20,000 17,500 14,000 10,000 -
15/0 68.0 61, 7%0] 6500 3400 | 13500 12000 9,700 6900 || 12,500 6,200 | 24,500 21,500 17,500 12,500
13/4 83.0 74 100 8,200 4 100 16,500 14 500 311,500 §,200 (| 15,000 7,400 29.%500 27.500 21,000 15,000
¥ | 5.0 A7, a0 9. 700 d 500 19.500 17.000 13,500 G.700 § 17,500 B, 700 35,000 20,500 24,500 17,500
ii/s 109.0 | 100,700 | 11,000, 5,600 | 22,500 19,500 16,000 11,000 || 20000 30,000 40,500 35000 28,500 20,000
% 1/4 17200 |11e 75013000 &800 | 2S00 23008 18,500 13,000 || 24,000 12,000 47,500 41,000 33,500 24,000
112 1490 | 133000 J15,000 7,400 |29.500 25%00 21,000 135,000 ||24506 15500 | 53,000 45,000 37,500 26,500
25/ 1680 183,008 | 17,100 B 500 34,000 2950 2000 17.000 || 310008 15500 61.506 &3 500 43,500 31,000
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Table H-17
POLYESTER ROPE SLINGS

-ﬂ- RATED CAPACITY IN POUNDS (Sofery Focrer = §)
] =T i
ﬂ;iE aming |, [ ETE AND EYE SLING f ENDLESS SLING
- ! b e 3 - - —
METER | “2'T" 18 eqking || 2 o mtrimeE ek | 2 I BASKET MTCH
¥ - | —— e _— e ——— -
100 i Srrangth I-L}E '-_EE .l-u;_:._grﬂ:;-.rr_- Hari pamigl | ':"5 '-:_I’ Aagle of Rope ia Heri pamrg!
Hami~gl i In W '::_ e O - =5 - : 1 = — 34
" 4 n ’ Pounds bl = 5 I 1deg 60 deg 45 doy I deg i o i T 3 0 deg 00 dag 45 day I deg
oundl ¥ - L= T — ]
Inches h . Angle of Rope o Yerrical - Argle of Rape to Variicel
0 dag N deg 43 dug 40 dwg U dag 2 deg a5 dag 80 dug
173 LD 6, Ond T 350 1.400 1,300 8%0 Too | 1.300 00 | 2,400 2,100 1. 100 1,300 |
916 10.2 7,800 BLO 4040 i. 700 1.%00 1.700 BLD 1,530 %0 3, o0y 2 A S 300 £
57 13.0 8, 500 1,108 550 1.100 i 800 1.500 1.100 1,900 S 3,800 3,300 1.700 1. G0
174 17.5% 11,673 1,300 650 1,600 2. 00 1.500 I.300 1,400 1.200 4,800 4,100 3,400 2.400
13/16 a0 14,725 | 1,600 800 3,320 2. 400 1.300 | &0 1,800 1.500 5.9 5.100 4,100 "_a-n_
| 5.0 17000 | 1,900 %40 3,800 3,10 2,700 1Leo0l 32400 1,700 8 A 5 900 4 80w 3, 400
1 30.5 20900 § 2,300 1.200 4,400 4,000 ) 30 2.0 4200 2100 B4 7,300 4900 4,200
1 L7168 34.5 24,2 | 2,700 1.300 %, 400 4700 3 k0D 2.700 d Ang 3.400 9 700 B A0 A 900 4 Ao
i1/ 40.0 28,025 | 4,40 1,600 &.200 S.T.': T 4400 __1_'.1-* 5,800 __;?:-3_' T _"._“n 7.%00 -;.t.'-:-
L1/4 44.3 11,540 § 1,500 1,800 7.000 6100 8000 3500 6300 3100 | 11,000 8900 &3
L 5N 51.5 35,6 d,60h 2,000 7.000 6500 5 400 q000( 7,000 3800 14 12.500 10,000 7,100 |
1173 TN st 60l 49 2 500 9,500 B 400 7,000 4900 Bo00 4,400 5N 15,500 11.%00 B 400
fe = —— s — i - —_— . — o ———
158 I Az.0 §4 150 & 0 A e | 11,0080 10, 405 A 500 aocnll 11.000 £ 400 1. .+0a 19 0600 1% 500 11,000 |
1 34 QR0 g4 4i0)| 7,20 3e00 14,500 37,504 10,000 T.a00] 13000 & 400 W.000 22,500 18,000 13,00
2 1RO 76,000 B400 4200 | 17.000 14.5 12 0a Q400 LY000 7600 | ND SO0 24 %00 24 500 1S O
11 135.0 §7.400 )| 9,700 4902 | 19,500 17,000 13,500 $.700(| 57,500 8,700 35,000 20,500 24, S0x 17.500 |
i = = = = e — = i - L — = ———
11/4 157.0 j0].68 i1.506 700 11.500 19,500 14 009 11,30 || 20.%03 10,003 A 500 2% 000 i% 20,5 1
41/ 181.9 1 15,9% 13,000 E. 400 4,000 2200 iR, OX) isoogl 23000 11,5300 45 %0 &0 00 1 3
257 205.0 130,150 § 14,509 Tk o 35,000 5 SO 14 530 | ann 15 000 3 oGn 44 000 T i -~ i [
Table H-18
POLYFROPYLENE ROPE SLINGS
; — -
RATED CAPACITY IN POUNDE (Salpty Fagiei = &) ]
. = - - ratut i oy it e i A —
ROPE | o inel | EYE AND EYE SLING | EMDLESS SLING I
- . e — — — e — e . |
DIA- Wi ght Mr-u!-uvn II BASKET MITCH 3 BASKET HITCH |
HMETER ho Broaking| & - - i o | — 4
SirmngH e E l:' ,LI,, Aﬂalt el Repe tu Herlnemeal | O X w X | Angle ol Rope e H sania
I '|l'|-II ‘QD h in Ll 0 I—- ! ; :--' E 'I:I
om = - n 04 T 1 I a - ) i i g |
in . In I P 5'::'1 i_': I i-_:‘.'lu &0 deg 45 i-g_ 30 dlg i E = ;1_-, I E;_J;—i__{'-:_' .__1- - .I_r dwg .-___-' T
n o !
Inchas i Angle ol Kepa ta Yentical ! > Angle &l Heps o Yartics
! Eﬂlu 30 d“ 45 Y] 80 d.gljl. ﬁJl: 30 deg 4] dug & dug
1/ 4.7 3,990 Bid 550 1.100 1,200 QL0 eso || '1,200 g0 2.400 3,100 X 1,260
g/1da éa.1 4 845 BL0) 4053 1.600 1,400 1,100 Bo0 || 1.500 250 | 7.900 7 500 1 {00 1 500
¥y 7.% 5A90 1,000 500 4,000 1,700 1. 400 1.000 1,800 S 3,500 J 100 2.500 1,800
A4 10.7 A.D7S 1. 300 700 3.700 2300 1.900 1.300 1.400 1.300 4 900 4,20 ¥, &) 2 400
13718 12.7 9. a0s 1,600 B0 3.1 3.700 4,100 4 .800 1,800 1,400 LT FR PR 7. 80
i/ 15.0 10,%25 1.800Q 200 1,600 3.2 2,000 1,800 +_| Moo 1,600 o, 600 A 100 4, /00 &, )
} 18.0 13,300 4.100 1,100 4 {0 A BO00 3.100 2,300 | 4, 000 2,060 B 00 &, 000 5 40D 4, M
1 1/18 20.4 5,200 2,500 1,300 £.100 4 400 ). 400 2,500 | 4.500 2,300 Q100 2000 B L) NI
AR I — — e B e e e i = i SR SRS
118 317 17,388 2,900 1,500 5. 800 LN 4,100 2.900 J| 3,200 2,800 {0,400 900K = 400 5. 700
{144 27.0 12,950 3,300 1,700 6,700 5,800 4,700 3,100 } #. 00 3, 000 14.000 10 .5 B 500 &, 00
1 874 0.8 | 21,328 ) 700 1,900 7.400 6. 400 5.300 3,700 || 8700 Q4 13,500 11,500 9,500 é,700
1172 38.5 a8, 215 4,700 i.400 §.400 B0 4,700 4700 || B, 500 4,204 17,000 ja4a.3p0d 12,000 B, SO
19a 7.5 34, 300 £ 700 3,500 11,500 o, cOb 8100 700 10,500 5100 30,500 18,000 §4.500 10,500
184 7.1 R L A 80D 3,400 13,%00 1z.000 9,600 6,800 || 12,500 6,100 24_ 500 31,0500 17,500 12500
3 &92.0 449 400 | &, 100 4,100 18,500 14 %00 11.500 B.IK) || 16000 7400 19,500 25500 1,000 15000
21/ 20,0 57,950 0.7 4800 19,500 650 13,500 e, 700 || 17,500 B, 7040 As 000 AI0I00 ZA4.%00 IT.A00
2174 91.0 | 85350 ||11.000 5500 | 22.000 19,000 15500 11,000 || 19,500 9,900 | 39,400 34,000 28,000 19,500
11N to7.0 | 75,000 || 12,500 4,300 | 24,400 22000 18000 12,500 || 23,000 11,500 4% %00 39,500 232,500 23,000
FR Ty 120.0 | 85,500 _d 14,500 7000 | .50 24,500 90009 14500 (| 35,50 11,000 51 500 44500 M 500 1550
-
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Subpart I—Tools—Hand and Power
§ 1926300 General requirements.

a}' Condition of fools. Al hand and
power tools and similar equipment,
whether furnlshed by Lthe employer or
the emiployee, shall be malnlained in a
safe condition

ib} Guarding. 1) When power oper-
ated tools are deslgned to accommodate
guards, they shall be equipped with such
guards whe n use,

{2) Belts, gears, shafts, pulleys,
aprockeatls, spindies, drums, Ay wheels,
chains, or other reciprocating. rotating
or moving parts of equipment ghall be
guarded if such parts are exposed to con-
tact by employvees or otherwise create a
hazard Guarding shall meet the require-
ments &3 s¢t forth in American Naotional
Standards Institute, B15.1-1053 (R1858),
Bafety Code for Mechanlcal Power-
Transmission Apparatus,

in) Perional protective equipment.
Employess using hand and power Lools
and exposed to the hazard of falling, fiv.
Ing, abrasive, and eplashing objects, or
exposed to harmful dusts, fumes, mists,
vapors, or gases shall be provided with
the particular personal protective equip-
ment necessary to protect them from the
hazard, All personhl protective equip-
ment shall meet the requirements and
be malntained according to Bubparts D
and E of this part.

id) Switches. (1) All hand-hald
powered platen sanders, grinders with
wheels 2-lnch diameter or less, routers,
planors, laminate trimmers, nibblers,
ehears, scroll saws, and Jigsaws with
blade shanks one-fourth of an inch wide
or less may be equipped with only a posl-
tive “"on-aofl" control.

12) All hand-held powered drills,
lappers, fastener drivers, horizontal,
vertleal, and angle grinders with wheels
greater than 1 inches In diameter, dise
sanders, beit sanders, reciprocating saws,

saber saws, and other simllar operating
powered tools shall be equipped with &
momentary contact “on-off” ¢ontrol and
may have a lock-on control provided that
turnof can be accomplished by a single
mollon of the same firiger or fngers that
turn It on,

(3} All other hand-held powered tools,
such as clroular saws, chaln saws, and
percussion tools without positive acces-
sory holding means, shall be equipped
with a constant pressure switch that will
shut off the power when the pressure 1s
released.

(4) The reqguirements of this para-
graph ahall become edective on July 16,
1972

{5/ Exceptlon: This paragraph does
not apply Lo concrele vibralors, concrele
breakers, powered tampers, jack ham-
mers, rock drills, and elmilar hand oper-
aled power tools.

§ 1926.301

ian) Employers shall not issue& or per-
mit the use of unsale hand tools.

(b} Wrenches, Including eadjustable,
pipe, end, and socket wrenches shall not
be used when Jaws are sprung to Lhe
polnt that slippage occurs,

{c) Impact tools, such as drift pins,
wedges, and chisels, shiall be kept free of
mushroomed heads

id) The wooden handles of tools shall
be kept free of splinters or cracks and
shall be kept tight In the tool.

§ 1926.302 TPower-operated hand toola

(a) Electric power-operated tools, (1)
Electric power operated tools shall elther
be of the approved double-insulated type
or grounded in accordance with Subpart
K of this part.

i2) The use of electric cords for holst-
Ing or lowering tools shall not be
permitted.

(b} Preumatic power tools. (1) Poeu-
matic power tools shall be secured to
the hose or whip by some positive means
10 prevent the tool from becoming ac-
cidentally disconnescted.

(2) Bafety clips or retalners shall be
securely Installed and maintained on
pneumatic impact (percussion) tools to
prevent attachments {rom being accl-
dentally expelied.

{3) All pneumatically driven nallers,
staplers, and other similar equipment
provided with automatic fastener feed,
which operata at more than 100 psl
pressure at the tool shall have a safety
device on the muzzle to prevent the tool
from ejecting fasteners, unleas the muz-
zle s In contact with the work surface.

(4) Compressed alr shall not be used
for cleaning purposes except where re-
duced to less than 30 psl and then only
with effective chip guarding and per-
sonal protective equipment which meeta
the requirements of Subpart E of this
part. The 30 psl requirement does not
apply for conorete form, miil scale and
gmilar cleaning purposes.

(6) The manufacturer's safe operating
pressure for hoses, plpes. valves, fiters,
and other fittings shall not be exceeded.

{8) The use of hosea for holsting or
lowering toola shall not be permitted.

Hand tools
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(Ty All hoses exceeding ':-inch inslde
diameter shall have a safety device at the
source of supply or branch line to reduce
pressure |n case of hose fallure,

(B) Alrless spray puns of the type
which atomlze paints and flulds at high
pressures (1,000 pounds or more per
square inch) shall be equipped with
automatic or visible manual safety de-
vices which will prevent pulling of the
trigger to prevent release of the palnt or
fluld until the safety device Is manually
released.

i9) In leu of the above, a difuser nut
which will prevent high pressure, high
veloclty release, while the nozzle tip is
removed, plus a nozzle tip guard which
will prevent the Hp {rom coming into
contact with the coperator, or other
equivalent protection, shall be provided.

ic) Fuel powered tools. (1) All fuel
powered tools shall be stopped while be-
ing refueled, serviced, or maintalned, and
furl shall ba transported, handled, and
stored In accordance with Sobpart F of
thils part.

{2) When fuel powered tools are used
in enclosed spaces, the applicable re-
guirermments for concentrations of toxic
gases and use of personal proteciive
eguipment, as outlined in Subparts D
and E of this part, shall apply.

td) Hydraulic power tools. (1) the
fluld vsed Im hydraullc powered tools
ghall be fire-resistant flulids approved
under Schedule 30 of the U.S. Bureau of
Mines, Department of the Interior, and
ghall retaln ks operating characteristica
at the most extreme tempesratures to
which it will be exposed.

i3) The manufacturer's safe operat-
ing oreasures for hoses, valves, pipes,
filters, and other fttings shall not be
exceeded.

{¢) Powder-actuated tools. (1) Only
employees who have been trained In the
operation of the particular tool In use
shall be allowed toc operate a powder-
actuated tool.

{2) The tool shall be tested each day
betlore loading to see that safety devices
are In proper working conditlon. Tha
method of testing shall be In accordance
with the manufacturer’s recommended
procedure,

{(3) Any tool found not in proper
working order, or that develops a defect
during uss, shall be Immediately re-
moved from service and not used until
properly repalred.

(4) Personal protective equipment
shall be |n ascordance with Bubpart E of
thia part.

(6) Toals shall not be loaded untf] just
prior to the intended firing time, Neither
loaded nor empty tools are to be pointad
at any employees. Hands shall be kept
clear of the open barrel end.

(8) Loaded tools shall not be left
unattended.

{(7) Fasteners ahall not be driven into
very hard or brittle materials including,
but not limited to, cast lron, glazed tile,
surface-hardenad steel, glass block, live
rock, face brick, or hollow tile,

(8) Driving Into materials easlly pene-
trated shall be avoided unleas such ma-
terials are backed by a substance that

302(e)(8)
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will prevent the pin or fastener from
passing completely through and creating
a fiylng missile hazard on the other side

(8) Mo fastener shall be driven Into a
zgpalled area caused by an unsatisfactory
fastening,

(10} Tools shall not be used In an ex-
plosive or flammable atmosphere,

i11) All tocls shall be used with the
correct shield, guard, or sattachment
recommended by the manufacturer

f12) Powder-actuated tools used by
employees shall meet all other appll-
cable requirements of American Natlonal
Btandards Institute, A10.3-1970, Salety
Requlrements for Explosive-Actuated
Fastening Toaols,

§ 1926.303 Abrasive wheels and tools.

{a) Power. All grinding machines shall
be supplied with sufficlent power to
maintaln the gpindle speed al safe levels
under all conditions of normal operation.

ib) Guarding. Grinding machines shall
be equipped with salety goards to con-
formance with the regquirements of
American Natlonal Btandards Institute,
B7.1-1970, Bafety Code lor the Use, Care
and Protection of Abrasive Wheels, and
paragraph (d) of this section.

{e) Use of abrasive wheels. (1) Floor
ftand and bench mounted abrasive
wheels, used for external grinding, shall
be provided with safety guards {protec-
tionm hoods!. The maximum &ngular ex-
posure of the grinding wheel periphery
and sides ahall be not more than B0°, ex-
oept that when work requlres conlact
with the wheel below the horizontal plane
of the spindle, the angular exposure shall
not exceed 125°. 1In either case, the expo-
sure shall begin not more than 85° above
the bhorizontal plane of the spindle
Bafety guards shall be strong enough to
withstand the effect of a bursting wheel,

{2) Floor and bench-mounted grind-
ers shall be provided with work rests
which are rigidiy supported and readily
adjustable Such woark restz shall be kept
it a distance not to exceed one-elghth
inch from the surface of the wheel

{(3) Cup tyrpe wheels used far external
grinding shall be protected by either a
revolving cup guard or & band type guard
In accordance with the provislions of the
American Natlonal Standards Tnstitute,
B7.1-1970 Bafety Code for the Use, Care,
and Protection of Abrasive Wheels, All
other partable abrasive wheels used for
external grinding, shall be provided with
aafety guards iprotection hoods) meet-
Ing the requirements of subparagraph
(5) of this paragraph, excepl ae follows:

(1) When the work location makes 1t
impossihle, 8 whee! equipped with safety
flanges a3 described In parsgrsph (e)
(8} of thia section, ehall be used;

(i1} When wheels 2 inches or lezs in
diameter which are securaly mounted on
the enid of a steel mandrel are used

i4) Portable abrazive wheels used for
internal grinding shall be provided with
mafety flanges (protection flanges) meet-
ing the requirements of subparagraph
(8) of this paragraph, except as fallows:

i) When wheels 2 Inches or less In
diameter which are securely mounted an
the end of & steel mandre] are ueed;
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(11} If the wheel 1s entirely within the
work being ground while in use.

(6) When safety guards are required,
they shall be s0 mounted as to maintaln
proper allgnment with the wheel, and
the guard and its fastenings shall be of
sufficient strength to retaln fragments
of the wheel in cnse of sccldental break-
age. The maximum angular exposure of
the grinding wheel periphery and sides
ehall not exceed 180°

{8) When safety flanges are required,
they shall be used only with wheels de-
slgned o At the fAnnges. Only safety
flanges, of o type and design and properly
assembled so0 as to ensure that the pieces
of the whee! will be retained in case of
accldental breakage, shall be used.

(7) All abrasive wheels shall be closely
Inspected and ring-tested before mount-
ing to ensure that they are free from
cracks or delfects

i8) Orinding wheels ghall Ait freely on
the spindle and shall not be foreed o
The spindle nut shall be Hghtened only
enough to hold the wheel in place

(8 All employees using abrasive
wheels shall be protected by eye protec-
ton equipment in accordance with the
requirementis of Bubpart E of this part,
excent when adequate eve prolection is
afforded by eye shislds which are perma-
nently atteched to the bench or Aoor
stand.

id) Other reguirements. All abraslve
wheels and tools used by employees shall
meet other applicable requirements of
American National Standards Institute,
BT 1-1870, Bafety Code for the Use, Care
and Protection of Abrasive JWheels,

£ 1926.304 Woodworking tools.

fa) Dlgonnect noitches, All fAxed
power driven woodworking tools shall be
provided with o disconnect switch that
can ejither be locked or tagyed In the off
position

(b} Speeds. The operating speed shall
be etched or otherwise permanently
marked oo all clrcular saws over 20
inches In dlametsr or operating at over
10,000 peripheral feet per minute. Any
siw 80 marked shall not be opereted st &
speed other than that marked on the
blade. When a marked saw is retensloned
for a different gpeed. the marking shall
be corrected Lo show the new speed.

(e) Self-Jeed, Automatic feeding de-
vices ghall be Installed on machines
whenever the nature of the work will
permit. Feeder atiachments shall have
the feed rolls or other moving parts
covered or guarded en &s to protect the
operator from hazardous polnts,

id) Guarding. All portablie, power-
driven clrcular saws shall be egquipped
with guards sbove and below the base
plate ar shoe. The upper guard shsll
cover the saw Lo the depth of the testh
except for the minimum are required to
permit the base to be tilted for bevel cuts
The lower guard shall cover the saw Lo
the depth of the teeth, except for the
minimum arc reqguired to sllow proper
retraction and coptact with the work
When the tonl is withdrawn from the
work, the lower guard shall antamatieslly
and instapty return to the covering
posd tion

(el Personagl protective equipment. All
personal protective egquipment provided
for use shall conform to Bubpart E of
this part.

(1) Other reguirements. All wood-
working toals and machiners shall meet
other appUcable requlretnients of Amerd-
can Nallonal Btandards Institute. 01.1-

1861, Bafety Code for Woodwarking
Machinery,
5 1926.305 Jeacks—Ilever and ratcher

screw, and hydraulic.

(a) General regquirementa {1 ‘The
manufacturer’s rated capacity shall be
legibly marked on all Jacks and shall noet
be exceeded

f2) All jacks ahall heve & poaitive
stop to prevent overtiravel

(b} Lirt slab construction. (1) Hy-
draulle jacks used io LUt slab construc-
tion shall have g safety device which will
catlte Lhe jacks Lo support the load In
any position In the evant the jack mal-
Tunetinna

f2) If It slabs are automatieally con-
trolled, & device ahall be installed which
will stop the operation when Lthe S -<Iinch
leveling tolerance s excecded

{c) Blocking. When It s necessary o
provide a irm {foundution, the base of the
Jack shall be blocked or cribbed. Where
lhere s & posslhility of slippage of Wie
metal cap of the jack, & wood block shall
be placed between the cap and the load

Subpart J—Welding and Culting
E 1926.350 ©Cas welding and cutilng.

ial Transporting. moving, and storing
compressed pas cylinders, (1) Valve pro-
tection caps shall be In piace and secured

i2) When cylinders are bolsted, they
shall be secured onn 8 cradie, allngboard
ar pallel. They shall not be holsted or
transportied by means of magnels or
choker sllngs,

(3} Cylinders ahall be moved by tili-
ing and rolling them on theélr boltom
edges. They shall not be intentonally
dropped, struck. or permitted to strike
¢ach other viclently

i4) When cylindérs are transporied by
powered vehlcles, they ahall be ascured
in & vertieal position.

{8) Valve protection caps ahall not be
used for lifting eylinders (rom one vertl-
cal position to another. Bars shall not
be used under valves or valve protection
caps o pry cylinders loose when [romen
Warm, not bolling, waler shall be used
o thaw cylinderas looae

(6) Unless cylinders are Armiy ascured
on & special carrier intended for this
purposs, regulsators ehall be removed and
valve protection caps put In pince before
crlinders are moved.

(7! A maltable cyllnder trurk, chaln
or olther steadying device shall be wsed
to keep cylinders from belng knocked
over while o uss

i8) When work s finished. when
cylinders are emptly, or when cylinders
are moved at any Ume, the eylinder valve
ehall be clos=d

(§) Compressed gas cylinders atiall be
eecured In an upright position sl all

times except if necessary for sbort pe-
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nods of time while cylinders are actually
being holsted or carried.

(b} Placing cylinders. (1) Cylloders
shall be kept far enough away fromr the
acrtual welding or cutting operation 80

that sparks, hot glag, or flame will not
reach them. When this Is impractical, fire
resistant shilelds shall be provided

(2) Cylinders shall bs placed IEre
they canno. become part of an elecirieal
clrewlt. Electrodes shall not be struck

against a cylinder to s.rike an arec.

(d) Fuel gas cylinders shall be placed
withh valve end up whenever they are ln
use. They shall not be placed In

L loca=
tion where they would be subject 1o open
filame, hot metal, or other sources of

artificial heat.

(4} Crlinders contalning oxygen or
acetylene or other fuel gas shall not be
taken lnto confined spaces.

ig) Treatment of cylinders. (1) Cylin-
derz, whether full or empty, gshall not be
used as rollers or supports.

(2} No person other than the gas
supplier shall attempt to mix gases In a
cylinder. No one except the owner of the
cylinder or person authorized by him,
shall refill a cylinder. No one shall use
a cylinder's contents for purpozes other
than those [ntended by the supplier.
All cylinders used shall meet the Depart-
ment of Transportation requirements
published in 49 CFR Part 178, Subpart C,
Specification for Cylinders.

{3) No damsaged or defectlve cylinder
shall ba used.

(d) Use of fuel gas. The employer shall
thoroughly {instruct employees in the
gafe use of fuel gas, as follows:

(1) Before n regulator to a cylinder
valve 1a connected, the valve shall be
opened slightly and closed immediately.
(This action Is generally termed “crack-
ing"” and i{s intended to clear the valve
of dust or dirt that might otherwise
enter the regulator.) The person crack-
ing the valve shall stand to one side of
the outlet, not in front of it. The valve of
a fuel gas cylinder shall not be cracked
where the gas would reach welding work,
sparks, flame, or other possible sources
of {gnition.

(2) The ecylinder valve shall always
be opened slowly to prevent damage to
the regulator. For quick closing, valves on
fuel gas cylinders shall not be opened
more than 1% turms. When a special
wrench 1s required, it shall be left In
position on the stem of the valve while
the cylinder is in use so that the fusl
gas flow can be shut off quickly in case
of an emargency. In the case of mani-
folded or coupled cylinders, at least one
such wrench shall always be avallabls
for immediates use. Nothing shall be
placad on top of a fuel gas eylinder, when
in use, which may damage the safety
device or Interfere with the quick closing

of the valve.

{3 Fuel gas shall not be used from
cylinders through torches or other de-
vices which are equipped with shutoff
valves without reducing the pressure
throughk a sultable regulator attached to
the cylinder valve or manifold.

(4) Before a regulator {5 removed
from a eylinder valve, the cylinder valve

shall always be closed and the gas re-
leased from the regulator.

(6) If, when the valve on a fuel gas
cylinder is opened, there is found to be
a leak around the valve stem, the velve
shall be closed and the gland nut
tightened. I1f this action does not stop
the leak, the use of the cylinder shall be
discontinued., and it shall be properly
tagged and removed from the work area.
In the event that fuel gas should leak
from the cylinder valve, rather than from
the valve stem, and the gas cannot be
shuv off, the cylinder shall be properly
tagged and removed from the work area.
If a regulator attached to a cylinder
valve will effectively stop a leak through
the valve seat, the cylinder need not pe
removed from the work area,

(8) If a leak should develop at a fuse
plug or other safety device, the cylinder
shall be removed from the work area,

(e} Fuel gas end oxygen manifolds.
(1) Fuel gas and oxygen manifolds shall
bear the name of the substance they
contain in letters at least 1-inch high
which ghall be elther painted on the man-
ifold or on a sign permanently attached
to It.

(2) Fuel gas and oxygen manifolds
shall be placed in safe, well ventilated,
and accessible locations. They shall not
be located within enclosed spaces.

{3) Manifold hose connectione, in-
cluding both ends of the supply hose
that lead to the manifold, shall be such
that the hose cannot be interchanged
between fuel gas and oxygen manifolds
and supply header connections. Adapters
shall not be used to permit the Inter-
change of hose. Hose connections shall
be kept free of grease and oll

{(4) When not in use, manifold and
header hose connections shall be capped.

{(6) Nothing shall be placed on top of
s manifold, when in use, which will dam-
age the manifold or Interfere with the
qulck closing of the valves.

(f) Hose. (1) Fuel gas hose and oxy-
gen hose shell be easlly distinguishable
from each other. The contrast may be
made by different colors or by surface
characteristics readlly distinguishable by
the sense of touch. Oxygen and fuel gas
hoses shall not be interchangeable. A sin-
gle hose having more than one gas pas-
sage shall not be used.

{2) When parallel sections of oxygen
and fuel gas hose are taped together, not
more than 4 inches out of 12 inches shall
be covered by tape.

(3) Al hose In use, carrying acetylene,
oxygen, natural or manufactured fuel
gas, or any gas or substance which may
ignite or enter intp combustion, or be In
any way harmful to employees, shall be
Inspected at the beginning of each work-
ing shift. Defective hose shall be re-
moved from service.

(4) Hose which has been subject to
flashback, or which shows evidence of
severs wear or damage, shall be tested
to twice the normal pressure to which
it Is subject, but {n no case less than 300
p.sl. Defective hose, or hose In doubtful
condltion, shall not be used.

{5) Hose couplings shall be of the type
that cannot be unlocked or disconnected
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by means of a stralght pull without ro-
tary motion.

{6) Boxes used for the storage of gas
hose shall be ventllated.

(7) Hoses, catles, and other equipment
shall be kept clear of passageways, lad-
ders and stairs.

ig) Torches. (1) Clogged torch tip
openings shall be cleaned with sultable
cleaning wires, drills, or other devices
designed for such purpose.

(2) Torches in use shall be inspected
at the beginning of each working shift
for lesking shutofl walves, hose cou-
plings, and tip conncctions. Defective
torches shall not be used. _

(3) Torchesshall be lighted by friction
Ughters or other approved devices, and
not by matches or from hot work.

th) Regulators and gauges. Oxygen
and fuel gas pressure regulators, Includ-
ing their related gauges, shall be In
proper working order while in use.

(1) Oil and prease hazards. Oxygen
cylinders and Attings shall be kept away
from oil or grease. Cylinders, cylinder
caps and valves, couplings. regulators,
hose, and apparatus shall be kept free
from oll or greasy substances and shall
not be handled with olly hands or gloves.
Oxygen shall not be directed at olly sur-
faces, greasy clothes, or within a fuel ofl
or other storage tank or vessel.

{j) Additional rules, For additigpnal
detalls not covered In this subpart, ap-
plicable technlcal portions of American
National Standards Institute, Z49.1-
18967, Safety In Welding and Cutting,
shall apply.

£ 1926.351 Arc welding and cutting.

{a) Manual electrode holders. (1)
Only manual electrode holders which are
speclfically designed for arc welding and
cutting, and are of a capaclty capable of
safely handling the maximum rated cur-
rent required by the electrodes, shall be
used.

(2) Any current-carrying parts pass-
ing through the portion of the holder
which the ar¢c welder or cutter grips in
his hand, and the outer surfaces of the
Jawa of the holder, shall be fully insu-
Iated agninst the maximum voltage en-
countered to ground.

(b) Welding cables and connectors, (1)
All arc welding and cutting cables shall
be of the completely Insulated, flexible
type, capable of handling the maximum
current requirements of the work In
progress, taking Into account the duty
cycle under which the arc welder or cut-
ter s working.

{2) Only cable free from repair or
splices for & minimum dlstance of 10 feet
from the cable end to which the electrode
holder is connected shall be used, except
that cables with standard insulated con-
nectors or with splices whose Insulating
quality ls equal to that of the cable are
permitied.

(3) When it becomes necessary to con-
nect or splice lengths of cable one to an-
other, substantial Insulated connestors of
a capacity at least equivalent to that of
the cable shall be used. If connections
are effected by means of cable lugs, they
shall be securely fastened together to give
good electrical contact, and the exposed

351(b)(3)
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ehall be assigned to malntaln communi-
cation with those working within it and
to nld them in an emergency,

ic) Welding, cutting, or heating of
metals of toxic significance, (1) Welding,
cutting, or heating In any enclosed spaces
involving the metals specified in this sub-
paragraph shall be performed with #ither
general mechanlieal or local exhaust ven-
tilation meeting the reguirements of
paragraph (a) of this sectlon:

(1) Zinc-bearing base or flller metals

or metals coated with zine-bearing
materials;

iii} Lead base metals;

(it1) Cadmium-bearing flller mala-
rinls;

{(iv) Chromlum-bearing metals or
metals coated with chromium-bearing
materials.

{2} Welding, cutting, or heating In
any enclosed spaces Involving the metals
specified In this subparagraph shall be
performed with local exhaust ventilation
in accordance with the reguirements of
paragraph (a) of this section, or em-
ployees shall be prolected by alr line res-
pirators In accordance with the requlre-
ments of Subpart E of this part:

(1) Metals containing iead, other than
a8 an impurlty, or metals coated with
lead-bearing materials;

(i) Cadmium-pearing or cadmiume-
coated baze metals;

{il) Metals conted with mercury-
bearing metals:

fiv) Berylllum-containing base or
filler metals. Because of its high toxicity,
work Involving bervilium shall be done
with both local exhaust ventilation and
alr line respirators.

(3} Employees performing such opera~
tions In the open alr shall be protected
by flter-type resplrators in accordance
with the requirements of Subpart E of
this part, except that employees per-
forming such eperations on bervlliume-
containing base or filler metals shall be
protected by alr line respirators In ac-
cordance with the requirements of
Bubpart E of this part.

i4) Other employees exposed to the
same atmosphere as the welderas or
burners shall be protected In the same
manner as the welder or bumer.

id) Inert-gas metal-are welding. (1)
Since the Inert-gas metal-ar¢ welding
process lnvolves the productlion of ultra-
violet radiation of Intensities of 5 to 30
times that produced during shielded
metal-are welding, the decomposition of
chlorinated solvents by ultraviolet rays,
and the lberation of toxic fumes and
gases, employees shall not be permitted
lo engage In, or be exposed to the process
untll the following special precautions
have been taken:

(1> The use of chlorinated solvents
shall be kept at least 200 feet, unless
shielded, from the exposed arc, and
surfaces prepared with chlorinated sol-
vents shall be thoroughly dry before
welding is permitted on such surfaces,

(1) Employees in the area not pro-
lected from the arc by screening shall
be protected by fllte- lenses meeting the
requirements of Subpart E of this part.
When two or more welders are exposed

SUBPART K—ELECTRICAL

to sach other's arc, fliter lens goggles of
a sultable type, meeting the require-
ments of Subpart E of this part, shall be
worn under welding helmets,. Hand
ehields to protect the welder agalnst
fiashes and radiant energy shall be used
when either the helmet 1s lifted or the
ahield is removed,

(iil) Welders and other employees who
are exposed to radiation shall be suitably
protected =0 that the skin is covered
completely to prevent burns and other
damage by ultraviclet rays. Welding
helmets and hand shields shall be free
of leaks and openings, and free of highly
reflective surfaces.

(iv) When inert-gas metal-arc weld-
Ing is being performed on stainless steel,
the requirements of paragraph (c) (2) of
this section shall be met to protect
against dangerous concentrations of
nitrogen dioxlde.

te) General welding, cutting, and
heatiny. (1) Welding, cutting, and heat-
ing, not involving conditions or materials
described In paragraph (b), (e), or (d)
of this section, may normally be done
without mechanieal ventilation or respl-
ratory protective equipment, but where,
because of unusual physical or atmos-
pheric conditions, an unsafe accumula-
tion of centaminants exists, suitable
mechanical ventllation or respiratory
protective equipment shall be provided.

{2) Employees performing any type
of welding, cutting, or heating shall be
protected by sultabls eye protective
equipment In accordance with the re-
quirements of Subpart E of thls part.

§1926.354 Welding, cutting, and heat-
ing in way of preservalive coatings.

ia) Before weldlng, cutting, 6r heat-
ing i{s commenced on any surface cov-
ered by a preservative coating whose
flammability s not known, a test shall be
made by a competent person to deter-
mine its Afammability. Preservative coat-
ings shall be considered to be highly
flammable when scraplngs bum with
extreme rapldity,

ib' Precautions shall be taken to pre-
vent lgnition of highly flammable hard-
ened preservative coatings. When coat-
ings are determined to be highly flam-
mable, they shall be stripped from the
area Lo be heated to prevent lgnition,

ic) Prolection agalnst toxic preserva-
tive coatings: (1) In enclosed spacea, all
surfaces covered with toxic presérvatives
shall be stripped of all toxic coatings
for a distance of at least 4 Inches from
the area of heat applicatdon, or the em-
ployees shall be protected by alr lne
respirators, meeting the requirements of
Subpart E of this part.

(2} In the open air, emploveea shall
be protected by a respirator, In accord-
ance with requirements of Subpart E of
this part.

{d) The preservative coatings shall be
removed a sufficlent distance from the
area to be heated to ensure that the
temperature of the unatripped metal will
not be appreciably ralsed, Artificial cool-
ing of the metal surrounding the heating
area may be used to limit the size of the
area required to be cleaned.
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Subpart K—Electrical
5§ 1926.400 General requirements.

(a) All electrical work, Installation,
and wire capacities shall be In accord-
ance with the pertinent provisions of the
National Electrical Code, NFPA T0-10971:
ANSI C1-197]1 (Rev. of C1-1968), unless
otherwise provided by regulations of this
part.

(b) Applicability. These regulations
apply only to electrical installations used
on the jobaite, both temporary and per-
manent, For power distribution and
transmission lines, see Subpart V of this
part.

{c) Protection of employees. (1) No
employer shall permit an employee 1o
work in such proximity to any part of an
eleciric power circult that he may con-
tact the same In the course of his work
unless the emplovee Is protected amalnst
electric shock by deenergizing the circuit
and grounding it or by guarding it by
effective Insulation or other means, In
work areas where the exact location of
underground electric power lines is un-
known, workmen using jack-hammers,
bars, or other hand tools which may con-
tact & line shall be provided with insu-
lated protective gloves.

(2) Belore work Is begun the employer
shall ascertaln by Inquiry or direct ob-
servation, or by Instruments whether
any part of an electric power clrcult, ex-
posed or concealed, Is so located that the
performance of the work may bring any
person, tool, or machine {nto physical aor
electriecal contact therewith., The em-
plover shall post and malntain proper
warning slgns where such a circult exists,
He shall advise his employees of the lo-
cation of suich lines, the hazards involved
and the protective measures to be taken.

(d) Passageways and open spaces,
Buitable barriers or other means shall
be provided to ensure that workspace for
electrical equipment wlll not be used
as a passageway during perlods when
energized parts of electrical equipment
Are exposed.

(e) Workspace around equipment,
Bufficient space shall be provided and
maintalned in the area of electrical
equipment to permit ready and safe
operation and maintenance of such
equipment. When parts are exposed, the
minimum clearance for the workspace
shall be not less than 614 feet high, nor
less than a radlus of 3 feet wide, and
there shall be clearance sufficlent to per-
mit at least a 80" opening of all doors or
hinged panels. All working clearances
shall be maintained In accordance with
Article 110-18, National Electrical Code,
NFPA T0-18T71; ANBI C1-19T7T1 (Rev. of
Cl-1968).

() Load ratings. In existihg installa-
tlons no changes In cireult protection
shall be made to Increase the load in ex-
cess of the load rating of the circuit
wiring, as specified in National Electrie
wiring, as specified In National Electric
Code, NFPA T70-10T1: ANSI C1-1871
(Rev.of C1-1868), Article 310,

(g) Lockout and tagging of circuits,
(1) Equipment or circuits that are de-
energized shall be rendersd Inoperative

400(g)(1)




12 CONSTRUCTION STANDARDS

400(g)(1)




A i EQULLPHTLE INaUng el
r e Lieslawl | i
1ll b icall J |
By Each recepla
CAJ plug =hall be test [
'.q.'.r i the e 1
L I'l [
VL LA tall he 118
Ermil
L ."'.
forme
A1 B ' i
I i i equip i
frakd e il y
Belore juipment |
I ¢ i el which ©a M T
I ! g i i
an | f
Rgls
D I i
nont it tha i : i recep
LaCle AT 1 and not exposed
1 hall b a3l intervals
{ TLE B IO
|."|'i:|._'.'.| r LY not make
yvallable or permit the use by emplovees
Ll sipment which has not met the
- I this paragraph 3
. 1 m
.I' i
role Thi
i 1 ot le
1 i FE
! il
fe This
i r i
-
i
I L
r A =
[ 1LF

SUBPART K—ELECTRICAL
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5 1926.401 Grounding and bonding.

a! Portable and/or cord and plug-
connected equipment. (1) The noncur-

rent-carrying metal parts of portable
and/or plug-connected equipment shall
be grounded

4} Portable tools and appliances pro-
tected by an approved system of double
irsulation, or its equivalent, need not be
gErounded. Where such an approved sys-
tem is employed, the equipment shall be
distinctively marked.

Fired equipment. Exposed noncur-
rent-carrying metal parts of fixed elec-
trical equipment, Ineluding motors, gen-
erators, frames and tracks of electrically
operated cranes, electrically driven ma-
ete., shall be grounded.

LE)

chinery
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(¢} Effective grounding. The path
from circuits, equipment, structures, and
condult or enclosures to ground shall be
permanent and continuous: have ample
carrving capacity to conduct safely the
currents liable to be Imposed on it; and
have [Impedance sufficiently low to
limit the potential above ground and to
result in the operation of the overcurs
rent devices in the circuit,.

(dY Ground resistance. Driven rod
electrodes shall, where practicable, have
A resistance to ground not to exceed 25
ohms. Where the resistance is not as low
as 25 ohims, two or more electrodes coni-
nected in parallel shall be used.

{e) Testing of grounds. Grounding
circults shall be checked to ensure that
the circuit between the ground and the
grounded power conductor has a resist-
ance which 1s low enough to permit
sufficlent current to flow to cause the
fuse or clrcult breaker to interrupt the
current.

(fy Extension cords. Extenslon cords
used with portable electric tools and ap-
pliances shall be of three-wire type

(g) Bonding. (1) Conductors used for
bonding and grounding stationary and
moveable equipment shall be of ample
size to carry the antlclpated current.

{(2) When attaching bonding and
prounding clamps or ¢lips, & secure and
positive metal-to-metal contact shall be
made, Such attachments shall be made
before closures are opened and material
movemenis are started and shall not
be broken until after material move-
ments are stopped and closures are made,

(h) Temporary wiring. All temporary
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£1926.403 Battery rooms and battery
charging.

tn) General reguirements. (1)
teries of the nonseal type shall be located
in enclosurea with outside vents or In
well ventilated rooms, so arranged as to
prevent the escape of fumes, gases, or
electrolvie spray into other areas.

(2} Ventilation shall be provided to
ensure diffusion of the gases from Lhe
battery to prevent the accumulation of
an explosive mixture.

i3] Racks and trays ghall be substans-
tial and treated to be resistant to tha
electrolyte,

(4) Floors shall be of neld resis
construction or be protected from
gccumulations.

{5) Face shields, aprons, and rubber
gloves shall be provided for workmen
handling aclds or batteries.

t6) Faellitles for quick drenching of
the eyes and body =hall be provided
within 25 feet of the work area for
emergency use,

{7 Facilitles shall be provided for
Aushing and neutraliring spilled electro-
lyte, for fire protection, for protecting
charging apparatus from damage by
trucks, and for adequate ventilation for
dispersal of fumes from gassing batteries,

(b)Y Charging. (1) Battery charging
installations shall be located In arens
designated for that purpose.

(2) When charging batteries, the vent
enps shall be kept In place to avold elec-
trolyte spray. Care shall be taken to as-
sure that vent caps are functioning.

§ 1926.404 Tlazanrdous locationa,

(a) General: For the purpose of this
section, hazardous locations are defined
as follows:

{1) Class I Locatlons—Class T Loca-
tlons are those in which Sammable gases
OT YAPOTS ATé O may be present lo quan-
tities suficient to produce exploslve or
lgnitable mixtures.

(2) Class I1I Locations—Class,IT Loca-
tloris are those which are hazardous be-
cause of the presence of combustible dust,

(3) Clazssa III Locstions—Clazs IO
Locations are those which are hazardous
because of the presence of easily lgnit-
able fibers or fivings, but o which such
fibers or flyings are not llkely to be in
suspension io alr o guantities sufficlent
to produce lgnitable mixtures.

(4) See the National Electrical Code,
NFPA T0-1971: ANSI C1-1971 Rev. of
Cl1-10681 for [urther definition of divi-
gfons 1 and 2 for each class,

(b} All components and utilization
equipment used in a hazardous location
nhall be chosen from among those listed
by a natlonnlly recognized testing lab-
eratory, such as Underwriters’ Labora-
torles, Inc., or TFactory Mutual
Engineering Corp., except custom-made
components and utilization equipment,

(¢) Equipment approved for a specific
hazardous location shall not* be Installed
or Intermixed with equipment approved
for another specific harardous location.

(d) Employer shall ensure that all
wiring components and utilization equip-
ment are malntalned as vapor, dust, or

Bat-
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fiber tight as contemplated by their ap-
provals, There shall be no loose or miss-
ing screws, gaskets, threaded connec-
tions, or other impairments to this tight
condition.

g 1926.405 Definitiona applicable 1o this
subpart

{a) The definltion of “approved” as
set forth in § 1910.308(d) of this chapler
shall apply.

(b) "Bonding Jjumper”—a conductor
to assure the required electrical ¢conduc-
tivity betweasn metal parts required to be
eglecirically connectad,

ie) "Branch circults"—that portion
of o wiring system extending bevond the
fina]l overcurrent device protecting the
clrenit, (A device not approved for
branch circult protection, such as ther-
mal cutout or motor overload protective
device, Is not considered as the overcur-
rent device protecting the circult.)

id? "Circult breasker"—a device de-
signed to open and close a circult by
manual means, and to open the cirenit
sutomatically on a predetermined over-
lIoad of current, withoul Injury to 1tself
when properly applied within its rating.

{e) "Exposed” (as applied to llve
parts)—means that a live part can be
inadvertently touched or approached
nearer than a safe distance by a person.
This term applies to parts not suitably
guarded, isclated, or insulated

(1) "Ground"—a conducting connec-
tion, whether Intentlonal or accidental,
between an electrical clrcuit or equip-
ment and earth, or to some conducting
body which serves in place of the earth.

(g) "Grounded"—connected to earth
or to some conducting body which serves
in place of the earth.

(h) “Hazard" 1s considered to in-
clude casualty, fire, and shock when
applicable,

(1} "Isolated” means not readily ac-
cessible to person unless special means of
ACCESS Are used.

(j) "Raceway”'—any channel for
loosely holding wires or cables in interior
work which is designed expressly and
used solely for this purpose. Raceways
may be of metal, wood, or insulating ma-
terial, and the term includes wood and
melal moldings consisting of a backing
and ecapping, and also metal ducts into
which wires are to be pulled.

ik) "Bhock hazard"—crorldered to
exist at an accesszible part in a elrcult
between the part and ground, or other
accessible parts if the potential is more
than 424 wvolts peak and the current
through s 1,500-ohm load is more than
5 milllamperes,

(1) "Weatherprool"—so0 constructed
or protected that exposure to the weather
ghall not interfere with successful
operation,

Subpart L—Lladders and Scaffelding

§ 1926 450 Ladders

ia) General requirements. (1) Except
where elther permanent or temporary
stalrways or sultabls ramps or runways
are provided, ladders described In thils
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subpart shall be used to give safe access
to all elevations,

{(2) The use of ladders with broken or
missing rungs or steps, broken or split
glde ralls, or other faulty or defective
construction is prohibited. When ladders
with such defects are discovered, they
shall be immediately withdrawn from
service. Inspection of metal ladders shall
include checking for corrosion of in-
terlors of open end hollow rungs.

(3) Manufactured portable wood lad-
ders provided by the employer shall be
in accordance with the provisions of the
American National Standards Institute,
A 14.1-1958, Safety Code for Portable
Wood Ladders.

i4) Portable metal ladders shall be of
strength eguivalent to that of wood
ladders. Iianufactured portable metal
ladders provided by the emploryer shall
be In acecordance with the provisions of
the American Natlonal Standards Instl-
tute, A 14.2-1858, Safety Code for Port-
ahle Metal Laddera,

{5) Fixed ladders shall be in accord-
ance with the provisions of the American
National Standards Institute, A 14.3-
1958, Safely Code for Fixed Ladders.

(6) Portable ladder feet shall be
placed on a8 substantial base, and the
aren around the top and bottom of the
ladder shall be kept clear.

{7) Portable ladders shall be used at
such a pitch that the horizontal distance
from the top support to the foot of the
lacdder is about one-quarter of the work-
ing length of the ladder (the length
alone the ladder between the foot and
the top support). Ladders shall not be
used In a horizontal position as plat-
forms, runways, or scaffolds.

{8) Ladders shall not be placed In
passageways, doorways, driveways, or
any location where they may be dis-
placed by activitles belng conducted on
any other work, unless protected by
barricades or gunards,

{0} The =ide ralls shall extend not less
than 38 inches above the landing., When
this is not practical, grab rails, which
provide a secure grip for an emplovee
moving to or from the point of access,
eghall be installed.

(107 Portable ladders in use shall be
tied, blocked, or otherwise secured to
prevent thelr being displaced.

11 Portable metal ladders shall not
be used for electrical work or where they
may contacl electrical conductors,

(h) Job-made ladders. (1) Job-made
ladders shall be constructed for intended
uze, If & ladder ls to provide the only
means of acceas or exit from & working
area for 25 or more employees, or simul-
taneous (wo-way traflic ls expected, a
double cleal ladder shall be installed.

(2) Double cleat ladders shall not
exceed 24 [eet Ip length,

(3) Bingle cleat ladders shall not ex-
ceed 30 feet In length between supports
(base and top landing!. If ladders are to
connect different landings, or if the
length required exceeds this maximum
length, two or more separate ladders
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SUBPART L—LADDERS AND SCAFFOLDING

overlapping the abuited ends egually,
and have the same width and not leas
than the cross-sectional area of the A,
Bplice plates or other materis ol
equivalenl strength may be used

{3y Independent pole ecaffold
sttt As near to the wall
ns practicable

i4) All pole scaffolds shall s urely
guyed or ted o Lhe butlding or structure,
Where the helght or length exceeds 20
feet, the scaflold shall be i al
intervals not grester than 25 feed
vertieally and horlzontally

B 1l T'e
of tha b1 ng

(6) Putlogs or bearers aha et
with thelr greater dimension al,
long enough to project over the ledeers

of the Inner and cuter rown ol pales at
least 3 Inches for proper support,

ifiy Every wooden putlog on single
pole scaffolds shall be reinforced with a
%s- X 2-inch steel strip, or equivalent
pecured to Itz lower edge throughout its
entire length.

i7) Ledgers shall be long enough to
extend over two pole spaces. Ladgers
shall not be spliced between the poles,
Ledgers shall be relnforced by besring
blocks securely nalled to the side of the
pole to form a support for the ledger,

(8) Diagonal bracing shall be provided
to prevent the poles from moving In a
direction parallel with the wall of ths
bullding, or Irom buckling. .

i9) Cross bracing shall be provided
between the Inner and outer sets of poles
in independent pole seaffolds. The free
ends of pole scaffolds shsll be cross
braced.

(10) Full diagonal face bracing shall
be erecled across Lhe entlre {ace of pole
scallolds In both directions. The braces
shall be spliced at the poles, The inner
row of poles oo medium and heavy duty
scaffolds shall be bruced In a simiar
mannear,

(11) Piatform planks shall be lald
with thelr edges close together so the
platform will be tight with no spaces
through which tools or fragments of
materinl can fall

(12) Where planking 1s lapped, each
plank ghall lap its end supports at least
12 Inches. Where the ends of planks
abul sach olher Lo form & flush floor, the
butt Jolnt ahall be at the éenterilne of &
pale, The abutted ends shall rest on
separate boarcrs. Intermediate beams
shall be provided where necessary to pre-
vent dislodgment of planks due to deflec-
tion, and the ends shall be secured to
prevent thelr dislodgment.

(13) When a scaffold materially
changes Its direction, the platform
planks shall ba lald to prevent tipplng.
The planks that meet the corner putiog
at £n angle shall be [ald fArst, extending
over the diagonally plsced putlog far
spough to have a good aafe bearing, but
not far enough to involve any danger
from Upplng. The planking running in
Lthe oppoaite direction al po angle shall
be lald s a8 to extend over and rest on
the first layer of planking.

(14) When moving platforms to the
next level, Lhe old platform shall be left

undisturbed unt{l the new putlogs or
bearers have been set In place, ready to
receive the platform planks,

(16) Guardralls, made of lumber not
less than 2 x 4 Inches (or other material
providing eguivalent protection), ap-
proximately 42 inches high, with a mid-
rall of 1 x 8 inch Jumber (or other
material providing equivalent protec-
tion), and toeboards, shall be Installed
at nll open sldes and ends on all seaffolds
more than 10 feet above Lhe ground ot

Tavik L4—Mmrauus
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floor, Toeboards shall be & minimum of
4 Inches In helght. Wire mesh shall be in-
stalled In accordance with paragraph
(a)i8) of this section, when required.

i16) All wood pole scaffolds 60 feet or
less in helght shall be constructed and
erected In accordance with Tables L to
103, If they are over B0 [eet in helght,
they shall be deslgned by a qualified en-
gineer competent in this fleld, and (t
shall be constructed and erected In ac-
cordance with such design.

ar BidoLE PoOLE Bearrolps, Liony

DoTr

Marlmum beight of seaflold

@i &) L
Unitormly distriboted lomd . .. .. .cecvi v casrsssrsnnnnssn Mot Lo ereead 25 pa.l
I'oles or uprights. . .. e o . 324in fid o
Pols spacing (loagitudian!] . . v B oln__. 1000, & o
Marimum widih of soaffalid. . , O BRL. Do . .aus = B 0in
Bearers or pullom to 7L Olo. widlhi oo .o oo 2xdiln_.... = - ndln
B sarere o |;-|J1'.'!||r.|'_u-‘-." Wl wildbh. . s Balliln. ot 3L 0NlR e Alm o Bndln 'f'I'J.rh'i.
T TSI ; i I G & i b 1 19 in
Plauking . ... - e T e e e e e AR AN TN - Zx IDin
Verilesl spaclng of boariponial menben ... AP R — R — Y AT
Bradiog. horicontal snd dagonal_ . .. ....... e R e s - 12 4in
Theding, . . oeveeeones . S T LA ledla_ “ i . lxdin
ORI, . e o v vas vt o i o B i S A N S din hlgh iminlmom).. . ... Lo ldgh (mislesom),
ST T e et e L T U L e ] S Ixdin... indin

All members meept placking ars osed oo «dgs.

Tarre L—O0—AMimmmow Nowmiwar Smm AND
Mairnaom Sracowo oF MEMIESES oF SINOLE
Pore Scarrorns—MEnmod Dorr

Uniformly distributed Not to exceed B0

Tomd gt
Marimum helght aof @0 ft,
scaffold
Polea or uprighte..... 4 x4in.
Pale spacing (longl- SIL0in
tudinal).
Maximmumn width of BIL0In
ecatfold.

Bearers or putioga.... 2:rldin or3xdin

Bpacing of bearers or 8 0L 0 lo
putiogs

Ledgers —...oceevee-- 231010,

Vertical spacing of T 0ln

horizontal mambers.

Pracing, borisontal ... 1x6in.orlig xdin

Bracing, diagonsl .. 1xéin

M=l . iniia e l1x4in.

Paokiog .« eaeeee. X101

Tosboards .. ...-- -ee @in high (mini-
mumy}.

Guardrall ..cccccceee 4T 410

All members sxcept planking are used on
adge.

Tasts L-8—MNMivpuusm NouminNiL BIEE AND
AMaxtuos Bracred oF MENMTERS OF Brwolk
Fore Heasroros—HEavyr Do

Uoiformiy distributed Not to exoeed 70

load pat.

Maximurn hsight of 601t
scallold.

Poles or oprights..... 4zx0in

Pole spacing (loogl- @60 0in
tudinal).

Marimum width of 6ftO0in
scaffold.

Bearers or putiogs_... 3x10inorfx8in

Bpacing of bearera ofr 6Mf.0ln
putlog.

T — Ax10m.

Vertical spacing of Aaft 8in
horizcontal members.

Brocing, horlsontal dxdin
and diagonal.

TiInlDe oo - 1lx4in

711 0.1 S—— 1 1} 0

Tosboards ....oee... 4-in high (mini-

mum).
Ousrdrall .ovcvna e A4

All membars szcept planking are used cm
edge.

Tinte L-7—MiviktUn Nowimat E2E avp Maxoiow Braces or MeusEes oF LFoErEwpeENT [ole Scirroun

Liamy DvTT
Mazimom beight of seaffold
. a0

Uniformiy divicibioled load . ... ooooneeeeeecrnenrnnne N0 1A saméed 36 pal
Folasornpelghle, .- cccncncscianmcnirammsnsnerersns 3 AN Mhassnnnsonsn - izidln,
Pols momcing Noogitadinall. ... e iiacniisses DA OEB e e snnaenan 10f. 0in.

gle aparing (Lansveme) . ... .o gar e nnannmnnemees OO e L0

i e i R PR R TS MRS ST, | T T [ R ST e Iavia
By R Oln Opaa. ... san i A e e B AN,
e e s LY N TN T R ——— ) 1 . G L T illﬁrn! arizh m
T RS e R S SR SRR SR, | T 4 | R AN it
Vertieal symeing of harfeorial menbm. . ..o e TR0 TILDIn
?Hmlm,mmudﬂlmi_, ............-.-.,"1!“5._. .................. E':E

M --------- - - e = B R o B b o o B a Sk ‘ l—lI--I-d-ll-"l-l- e ' L]

e R R SR el 1 T ) T R e 4 n. high (minloom)
o T N T T | i fidln

All memben msep! planing are casd on sdge
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Tanre L-—8—MmrraoM Nomawail BEx AW
Mozt Bracrmo or MIuwomms or Imox-
reDENT Pol® Bcarroros—Mermmows DoTY

Uniformly distribated Not o exoeed BO

load, patl
Mavimum height of 000
scafTold.
Poles or uprighte. ... 4x41o
Pols espacing (lomgl- B 0in
tudinal).
Pole mpacing (trans- B8t 0ln
TETES ).,
Ledgers e = AZ 1010
Veartical epacing of 8. 0ln
horipontal membera
Epacing of bearers.___ BTt 010
b:T0 T, — . L]
Bracing horisontal .. lxfinorllg s4ln
Bracing, disgonal. ... 1x4in
TIo-10k o n s ssreane 1z4ln
PIRADEKINE e 2 X 101N
Toehoards ..o &In. Bligh (minl-
mumj .,
Guardmll . . e 2x4in
AN membara except planking are used on
edpgn,

Tame [-0—MMowmatu Nosinail Bz AWD
Martwow Bracrwno or Mewnmons or INDE-
FENUENT FPoLE BoarroLos—Heavr Doty

Uniformly dlstribuotsd Not to axceed 70

Tonad. paf.
Maximum helght of 80fIL
scaffold.
Poles or prighte... .- ax4in,
Pole spacing ongl- 61t 0ln
tudinal).
Pole spaaing (trans- Bt 0in
verse ),
T E T T— 2x10in
Verticnl wpacing of 40t 0Oin
horisontal membeTa
Pearérd .- ooeo--.- J2210in (rough).
Bracing, horisontal Sxdin,
and disgonal.
™Me-lnd e 1 X AN
PRnkng -cccceccee= 2x 1010,
TowboRids cocnmannnas 4-in. high (minl-
mum )
OQuardrall ..o J34In

All mambers cxcept planking are used on
adgn,

{c) Tube and coupler scaffolds. (1) A
Hght duty tube and coupler scaffold shall
have all poste, bearers, runners, and brac-
ing of nominal 2-lnch O.D, steel tublng.
The posts shall be spaced no more than
6 feet apart by 10 feet along the length
of the scafllold Other structural metals
when used must be desigmed o earry an
equivalent lond. No dissimllar metals
thall be used Logelher,

(2) A medium duty tube and coupler
scalfold shall have all posts, runners,
nnd braclng of nominal 2-lnch OD.
gteel Lublng. Posts spaced not more than
g feet apart by B feel along the length
of the scafold shall have bearers of nom-
tnal 2'4<inch O.D.. steel tublng. Posts
spaced not more than § feet apart by 8
feet along the length of the scaffald shall
have bearers of nominal 2-inch OD.
steel tubing., Other structural metals,
when used, must be designed o carry an
equivalent load. No dissimllar metals
ehall be used together.

451(c)(1)
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{3) A heavy duty tube and ecoupler
acaffold shall have all posts, runners, and
bracing of nominal 2-lnch O stesl
tubing, with the posts spaced not more
than 6 feet by 6 feet-6 Inches. Other
structural metals, when used, must be
designed Lo carry an equivalent load. No
di==impllar metals shall be used together,

{4} Tube end coupler scaffolds shall
be limited In helghts and working levela
to those parmiited In Tables L-10, 11, and
12, Drawings and specifications of ndl
tube and coupler scaffolds above the Ilmli-
tations in Tables 1-10, 11, and 12 ghall
be desigmed by a gqualified enginesr com-
petent 1n this Aeld.

(5) All tube and coupler ecaflolds ahiall
be construcled and erected to support
four times the maximum Intendad loada,
as getl forth In Tables L-10, 11, and 12, or
as sot forth in the specifications by & 1-
censed professional engineer competent
in this fleld.

Tani® L-16-TUVEE &np OoTriEs Barroros Lioge
Dury

Callarmty dlstritad sl __

Vout ppacing (bmglindinall.....
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Mot o msied B8 pal
R din
Ll S

Working lovels AAditional plankad Maximmm
Ieruin Indghl
1 FE =N
2 4 125 N
& i B Cin

Tanie L-N—Ttvoz irp Couriza Bcirmiins
Megnmw DuTy
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Posil epacing (Crenrveres) g dln
Working trrels ANl planked  Mardmom
kv hetght
# Ixn
i ™ din

Tinis L~i3—TUmE a*p COUFLAR SCaFrFoLba
Heavy Tirre

Callnrmly datritoted lomd. ... Not be =xeeed T8 pat

fromt rpacing Tlongitudinsd’, ARt Aln
Fost spacing (Urmvered) . .. BiLOin
Working levela AfdiUonal planks] Martmom
by als helghi
1 a IZA N

(@) Posta shall be scourilely spaced,
erected on sultable bases, and malntained
plumb,

(7) Runners shall be erected along the
length of tha ecaffold, located on both
the inside nnod the outzide posts at even
helght, Runners ghall be interlocked to
the inside and the outside posts at evem
helghts, Runners shnl] be Interiocked to
form continuous length: and coupled to
ench post. The bottom runners shall be
locnted ns close to the base as possihie,
Runners shall be placed not more than
@ fect-8 Inches on centers,

(8) Bearers shall be (nslalled trans-
vorgely between posls and shall be se-
curely coupled to the posis bearing on
the nunner coupler. When coupled direct-

Iy o the runners, the coupler musi be
kapt as close to the posts as possibie

(8) Bearers ghall bre at least 4 Inches
but not more than 12 inches longer than
the post spacing or runner spacing

{10} Cross bracing shall be installed
peroes the widih of the ecnffnld st least
every third set of posta horlzantally and
every fourth runner vertically, Such
bracing shall extend dlagonally from the
inner and outer runners upward to the
next otler end Inner runnDers

il Longitudinal diagonel bracing
on the inner and outer rows of poles
shall be Installed at approximately a 45°
nngle from near the base of the flirst
oluter post upward o the extreme op of
tha ecaffold Whers the loogitodinged
length of the sraffold permita, such brac-
ing shall be duplicated beglnning at
every Afth post. In & similar menner,
longitudinal digeonal bracing shall also
be installed from the lnst post extending
back nnd upward townsd the first post
Where conditions preclude the attach-
menl of this bracing o the postz, It may
b= attached to the runners,

(12} The entire scalold shall be tled
to and securely braced agninst the bulld-
ing at Intervals not to exceed 30 feet
horizontally and 26 feet vertically

{13} Guardralls, made of lumber not
Jess than 2 £ 4 Inches (or other material
providing equivalent protection), ap-
proximately 42 Inches high, with & mid-
rall of 1 x 8 Inch lumber (or other ma-
terial providing equivelent protectom)
and toeboard shall be Installed at all
open sides and ends on all scaflolds more
than 10 feet abave the ground or fool
Toeboards shall e & minlmum of 4
Inches 1n helght Wire mesh ahiall be In-
ptallsd In accordancs with paracraph
(a)iB) af this secllan

(d) Tubulgr welded frame reafolds
(1) Metal totmlar frame scafTolds, in-
cloding accessories such a4  braces,
brackets, trusses, sorew legs, ladders
etc., shall be deslgned, consfrucled, and
eracted to mafely support four Limes Lhe
maximum rated load

(27 Bpacing of panels or frames ehall
be consistant with the loads Lnposed

(37 Bcaflolds ahall be properiy braced
by eross bracing or dlagonnal brades, or
both, for sectiring vertical members th-
gether laterally, and the cros braces
ahall be af such length 28 will autamnt-
ically square and nllne vertical members
g0 that the crected scaffold Is alwars
piumb, square; and rigld. All brace con-
nections shall b¢ made secure

(4) Scaflold legs shall be
justnble bases or plain bases placed on
mud sllls or other foundntions adequate
to suppaort the maximum raled lond

{5) The frumes shall be placed one of
top of the other with coupling or stack-
ing pins to provide proper vertical aline-
ment of the lega.

(6} Where uplift may oecur, panecis
ahnll be Jocked together vertically by pina
or pther equivalent suitable mesans.

{7) To prevent movement the scalf-
fold shall be secured to the bullding or
structure at intervals not to exceed 30
feet horlzontally and 28 feet vertically,
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SUBPART L—LADDERS AND SCAFFOLDING

i8) Maximum permlssible spans or
planking shall be in conformity with
paragraph {a)(10), of this section.

(8} Drawlngs and specifications for all
frame ecaffolds over 125 [eel In helght
above the base plates shall be designed
by a registered professicnal engineer

100 Guardrails made of lumber. not
less than 2 x 4 Inches (or other material
providing eguivalent protection and
approximately 42 Inches high, with a
midrall of 1 x 6 inch lumber (or other

material providing equivalent

o
profiec

Lion) , and toeboards, shall be Instulled at
all open =ides and epnds on all scalfolds
more than 10 feel gbove the ground or
floor. Toeboards shall be g8 mund 1 of
4 Inches ln helght, Wire mesh shal in-
stalled In accordance with paragraph

(g} (B) of this section.

(e} Manually propelled mobile zoal-
folds. (1) When {ree-standing mohblle
scaflfold towers are used. the height shall
not excesd four tlimes the mini-num basa
dimension

(2y Casters shall be properly designed
for strength and dimensions to support
four times the maxlmum intended load.
All casters shall be provided with a posi-
tive locking device Lo hald the scaffold in
position

(2} Secaffolds shall be properly braced
by ¢ross bracing and horizontal bracing
conforming with paragraph (d)(3) of
thls section.

i4) Platforms shall be tightly planked
for the full width of the seafold except
lor necessary entrance opening. Plat-
forms shall be secured in place

(6) A ladder or stairway shall be pro-
vided for proper access and exit and shall
be afllxed or bullt Into thea scaffold and
£0 located thal when Iln use it will not
have 4 tendency to tip the scaffold. A
landing platform must be provided at
Intervals not Lo exceed 35 feet,

(8 The {orce necessary to move the
moblle scalfold shall be applied near or
as close to the base as practicable and
provision shall be made to stabllize the
tower during movement from one loca-
ton to another. Beaffolda shall only be
moved en level floors, free of obstructlons
and openings

(7' The employer shall oot allow em-
ployees to ride on manually propelled

wcafolds unless the following conditlions
exlst
I' The floor or surface s within 3*

of level, and free from pilts, holes, or
obstructions:
iUty The minlmum dimension of the

scaffold bese when ready for rolling. is
at lea=t one-half of the helght. Outrig-
gers, If usad shall be installed on both
sides ol staging:

il The wheels are equlpped with
rubber or similar resiliant tires:

iiv) All tools and matsrials are se-
turnd or removed from the platform
before the moblle scaffold s moved.

(' Beaffolds In use by any persons
shall rest uponh a sultable footing and
shall stand plumb, The casters or wheels
shall be locked to prevent any movement

(B) Mablle scafolds econstructad of
metal members sghall alsy conform to

applicable provisions of paragraphs
(b)), (¢), or (d) of this section, de-
pending on the material of which they
are constructed.

(10) Guardralls made of lumber, not
lezs than 2 x 4 Inches (or other material
providing equlvalent protection), ap-
proximately 42 Inches high, with a mild-
riall, of 1 x 6 Inch lumber (or other ma-
terial providing equivalent protection),
and toeboards, shall be [nstalled at all
open =ides and ends= on all scaffolds more
than 10 feet above the ground or floor.
Toeboards shall be a minimum of 4
inches {n helght, Wire mesh shall be Th-
stalled In accordance with paragraph

a)(6) of this section.

{' Elevating and rotating work plat-
Jorms, Applicable requirements of Amer-
lcan Natlonal Standards Institute A32.2-
1069, Vehicle Mounted Elevaling and
Rotating Work Platforms, ehall be com-
pliled wilth for such egquipment, a8
required by Lhe provislons of § 1028.558.

(g) Duifrigger gcaflolds, (1) Outrigger
beams shall extend oot more than 6 feet
beyond the face of the bullding. The In-
board end of outrigger benms, measured
from the fulerum point to anchorage
point, shall be not less than 1% times the
outboard end in length. The beams shall
rest on edge, the sldes shall be plumb, and
the sdges shall be horizontal The ful-
crum point of the beam shall rest on &
secure bearing at least 8 inches !n each
horlzontal dimenslon, The beam shall be
secured In place against movement and
shall be zecurely braced at the fulerum
point against tipping,

(1) The Inborrd ends of outrigger
beams shall be securely anchored sither
by means of struts bearing against =iils
in contact with the overhead beams or
celling, or by means of tenslon membera
secured to the floor jolsts underfoot, or
by both if necessary. The inboard ends of
outrigger beams shall be secured agalnst
tipping and the entire supporting struc-
ture shall be securely braced in both di-
reciions to prevent any horizontal
movement.

(3) Unless outrigeer scafTolds are de-
slfmed by a registered professional engi-
neer competent Io this fleld, they shall be
constructed and erected In accordance
with Table L-13. Outrigger scaffolds, de-
slgned by a reglstered professional engi-
neer, shall be constructed and erected in
accordance with such deslgn.

Tavie L-13—Mpmurw Nowriil Bee awo Mirueod
Bracndg or MEMAERS OF DOTRIOUER ECAFTOLDA

Light doty

Mazlmam scaflold Medlom doty

I‘”“] —
2patl....... Mpal
Ditrigpar sles_ | -5 1L 3x M0in
saxirmarn oulrigger Wi s Gie Uin
rpuclng.
Pianking. . . ........2¢l0is__ __. 22 101n,
Uuysrdrall srane £ 5 ¥ HL 2z 4in
Gioardrail gprighta. .. 2 din iz din.
Toabards - iim. imint 4 ln, (mink
FTRLREE | KIETLLE )

(4) Planklng shall be lald tght and
shall extend to wilthin 3 Inches of the

bullding wall. Planking shall be secured
to the beams,
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(6) Guardralls made of lumber, not
less than 2 x 4 inches (or other material
providing eguivalent protection), ap-
proximately 42 inches high, with a mid-
rall of 1 x 8 inch lumber (or other ma-
terial providing equivalent protection),
and toeboards, shall be Installed at all
open sldes and ends on all scaffolds more
than 10 feet above the ground or floor.
Toeboards shall be a minlmum of 4
Inches In helght., Wire mesh shall be in-
stalled in accordance with paragraph
(a) () of this section.

ih) Moasons' adrustable multiple-poirit
suspension scaffolds. (1) The scaffold
shall be capable of sustalning a working
load of 50 pounds per square foot and

shall not be Joaded In excess of that
figure,
t2) The scaffold shall be provided

with holsting machines that meet the
requirements of Underwriters’ Labora-
tories or Faclory Mutual Engineering
Corporation.

i3} The platform shall be supported
by wire ropes, capable of supporting at
least 6 times the intended load, sus-
pended from overhead outrigger beams,

i41 The scallold outrigger beams shall

consist of structural metal securely fas-
tened or anchored to the frame or floor
syelem of the bullding or structure,
5" Each outrigger beam shall be
equivaelent In strength to at least a stand-
ard T-lnch, 15 3-pound steel I-beam. at
least 15 fest long, and shall not project,
mare than 6 feet 8 inches beyond the
bearing polnt.

(87 Where the overhang exceeds 8 feel
6 inches, outrlggér beams ghall be com-
posed of stronger beams or multiple
beams and be installed under the super-
vislon of A competent person.

(7) All outrigger beams shall be set
and malntained with thelr webs in a
vertical position.

(8) A stop bolt shall be placed at each
end of every outrigger beam.

(8) The outrigger beam shall rest on
sultable wood bearing blockas.

(10) ThHe free end of the suspension
wire ropes shall be equipped with proper
glze thimbies and secured by splicing or
olher equivalent means. The running
ends shall be securely attached to the
holsting drum and at least four turns
of wire rope shall at all times remaln on
the drum, The use of flber rope s
prohibited.

(11) Where a single outrigger beam s
used, Lhe steel shackles or clevises with
which the wire ropea are attached to the
outrigger beams shall be placed directly
over the holsting drums.,

(12) The scaffold platform shall be
equivalent In strength to at least 2-Inch
planking. (For maximum planking
spana, see paragraph (a)(ll) of this
section.)

(13) When employees are ab work on
the scaffold and an overhead hazard
exiats, overhead protection shall be pro-
vided on the scaffold, not more than P
feet above the platform, consisting of 2-
inch planking, or material of equivalent
strength, lald Hght, and extending not
less than the width of the scaffold.

451(h)(13)




I
]
|

40

(14) Each scaffold shall be Installed or
relocated under the supervision of a com-
petent person.

(15) QGuardralls made of lumber, not
less than 2 = 4 Inches (or other material
providing egquivalent protection), ap-
proximately 42 Inches high, with a mid-
rall, and toeboards, ehall be installed at
all open sldes and ends on all scafolds
more than 10 feet above the ground or
floor. Toeboards shall be¢ & minimum of
4 Inches in helght. Wire mesh shall be In-
stalled In accordance with paragraph
(a){B) of this section.

) (Swinging scaffolds) Lwe-point
ruspension. (1) Two-polnt suspension
scaflTold platforms ehall be not less than
20 inches nor more than 38 inches wide
overall. The platform shall be securely
fastened to the hangers by U-bolts or by
other equivalent means,

{2) The hangers of two-polnt suspen-
elon scaffolds shall be made of mild steel,
or other equivalent materials, having a
cross-sectional area capable of sustaln-
ing 4 times the maximum rated load,
and shall be deslgned with a support for
guasrdrall, intermediate rall, and
toeboard,

(3) When holsting machines are used
on two-polnt suspension scaffolds, such
machines ghall be of a deslegn tested and
approyved by Underwriters' Laborato-
ries or Factory Mutual Engineering
Corporation.

(4) The roof lrons or hooks shall be
of mild steel, or other equivalent mate-
rial, of proper &alze and deslgn, securely
installed and anchored. Tiebacks of %-
inch manila rope, or the equivalent, shall
gerve as a secondarv means of anchors-
age, Installed at righl angles to the face
of the bullding, whenever possible, and
secired to A structurally sound porticono
¢f the bullding.

(5) Two-point suspension scaffolds
ghall be suspended by wire, synthetle, ar
{iber ropes capable of supporting at least
6 times the rated load. All other com-
ponents shall be capable of supporting
at least four times the rated Joad.

(68} The sheaves of all blocks, consist-
ing of at least one double and one single
block, shall it the size and type of ropa
used.

(7) All wire ropes, flber and syn-
thetlc ropes, slings, hangers, platforms,
and other supporting parts shall be In-
spected before every Installation. Pe-
riodic inspections shall be made while
the scaffold L= In use.

i8) On suspenslon scaflolds deslimed
for & working load of 500 pounds, no
mare than two men shall be permitied
to work at onoe time. On suspension scaf-
folds with a working load of 750 pounds,
no” more than three men shall be per-
mitted o work at onc time. Each em-
ployee shall be protected by an approved
safety life belt attached to a lifeline. The
lifeline shall be securely attached to sub-
stantial members of the structure (not
ecaffold), or to securely rigged lines,
which will safely suspend the =amplovee
io case of a fall In order to keep the
lifeline contibuously attached, with a
minimum of slack, to & fixed structure,
the attachment point of the lifellne =shall
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be appropriately changed as the work
Progresses.,

{8) Two-polnt suspension scafolds
shall be securely lashed to the bullding or
etructure to prevent them from swaying.
Window cleaners’ anchors ghall not be
used for this purpose.

(10) The platform of every two-polnt
suspension scalfold shell be one of the
folowing tspes:

(1) Ladder-type platforms. The elde
etringer shall be of clear stralght-grained
spruce or materials of equivalent
strength and durabllity. The rungs shall

be of etralght-gralned oak, ash, or
hickory, at least 113 inch In diameter,
with %-inch tenons mortised into the
slde stringers at least seven-elghths Inch.
The stringers shall be tled together with
tle rods not les= than one-gquarter Inch
In diameter, passilig through the string-
ers and riveted up tight against washers
on both ends. The fooring strips shall
be spaced not more than five-elghths
inch spart except at the side ralls where
the space mavy be 1 loch Ladder-type
platforms shall be constructed In ac-
gordance with Table L-14.

TiblE L-M—EeprvLiE FoR LavhER-TYTE FLATFOTNMS
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(i) Plank-type platforms. Plank-type
platforms shall be composed of not less
than nominal 2- x© 10-lnch unspliced
planks, properly cleated together on the
underside, starting 6 inches from eaAch
end: intervals In between ahall not ex-
ceed 4 fect, The plank-type platform
shall not exitend beévond the hangers
more than 12 Inches. A bar or other ef-
fective means shal] be securely fastened
to the platform at each end to prevent
itz elipping off the hanger. The span be-
tween hangers for plank-type platforms
ghall not exceed 8 feet.

i) Beam-type plalforms. Beam plal-
forms shall have side stringers of lumber
not less Lthan 2 x 8 inches set on edge, The
span between hangers aball not exceed
12 feet when beam platforms are used.
The Oooring shall be supported on 2- x
B-Inch cross beams, laid flat and set Into
the upper edge of the siringers with a
snug At at Intervals of not more than 4
feet, securely nalled in place, The floor-
Ing shall be of 1- x 8-inch meterial prop-
erly nailled. Floor boards shall not be
spaced more than one-hal!l inch apart.

{lvl Light metal-fype  platformas,
when used, shall be tesied and listed
according to Underwrilers' Laborato-
rles or Factory Mutual Engineering
Corporation,

(11 Guardrails made of lumber, not
Iexs than 2 x 4 inches (or other mate-
rial providing eqguivalent prolection),
approximately 42 Inches high, with a
mldrall, and toeboards, shall be In-
gtalled st all open sides and ends on all
graffolds more than 10 feet above the
ground or fioor. Toeboards shall be &
minimum of 4 inches In helght. Wire
mesh shall be installed In accordance
with paragraph (a)(€) of this section.

1§} Stone setters’ adfustable multiple-
paint suspension scaffolds, (1) The scal-
fold shall be capable of sustalining o
working load of 25 pounds per squara foot

and shall not b overloaded, Scaflolds
ghall not be used for storage of stone or
other heavy materials.

{27 When used, the holstilog machlbhe
gnd it= supports shall be of a type testad
and lsted by Underwriters' Laboralo-
rles or Fectory Mutual Engineering
Corporallon

{3) The platform shall be securely
fastened to the hangers by U-bolts or
other equivalent means, (For materials
and spans, see subdivision () of para-
graph (1) (10)., Plank-Type Platiorme
and Table 1-14 of thls sectlon,)

i4y The scaffold unlt shall be sl=-
pended from metal outriggers, iron
brackels, wire rope slings, or lron hooks.

i5) Outriggers, when used, shall be sef
with their webs in & vertical position, s&-
curely anchored to the bullding or strue-
ture and provided with stop bolts st each
end,

(B) The scaffold shall be supported by
wire rope capable of supporting &L least
8 times the rated load All other com-
ponents shall be capable of supporting
at least 4 times the rated lond

{7y The Iree ends of the suspension
wire ropes shall be equipped wilth proper
gize thimbles, secured by splicing or athér
equivalent means. The running endsshall
be secure] v attached to the holsting drum
and at least four turns of wire rope ahall
remain at the drum at all times

{B) When two or more scaffolds are
used on s bullding or structure, they shall
not be bridged one to the other, but ehall
be malntained sl even helght with plat-
forms abutting closely.

(8) Guardralls made of lumber, not
less than 2 x 4 Inches (or other mste-
rial providing equivalent protection /), ap-
proximately 42 inches high, with & mid-
rall, and toeboards, shall be Installed at
all open sides and ends on all scaffolds
more than 10 feet above the ground or
floor. Toeboards shall be & minimum of
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4 Inches In helght. Wire mesh shall be
installed In accordance with paragraph
{a) (8) of this section.

(k) Single-point adiustable suspen-
sion scafolds. (1) The scaffolding, io-
cluding power units or manually oper-
ated winches, shall be of a Lype lesied
and listed by Underwrilers' Laborulo-
ries or PFeactory Mutus]l Enginesring
Corporation.

12} The power unlts may
electrically or air motor driven.

e elther

(3» All power-operated gears and
brakes shall be enclosed.

i4) In addition to the normal operat-
ing brake, all power-driven units shall
have an emergency brake which enhgnges
automatically when the normal speed of

descent is exceeded.

(5) The holsting machines, cables, and
equipment shall be regularly serviced and
in=pected,

i) The units may be comblned to
form a two-polnt suspension scaffold.
Buch scaffold shall then comply with
paragraph (1) of this section.

(T) The supporting cable shall be verti-
cal for its entire length, and the basket
shall not be swayed nor the cable fixed to
any intermediate points to change the
original path of travel.

{8) Buspension methods shall conform
to applicable provisions of paragraphs
th) and (1) of this section.

(8} Quards, midralls, and toeboarda
shall completely enclose the cage or bas-
ket. Guardralls shall be no less than 2 x 4
inches or the equivalent, approximately
42 inches above Lhe platform. Midralls
ghall be 1 x 6 lnches or the equivalent,
Installed equidistant between the guard-
rall and the platform. Toebaards shall
e & minimum of 4 Inches in helght.

(10} For additional detalls not covered
In thfs paragraph. applicable technieal
portions of American Natlonal Standarda
Instituts, A120.1-1970, Power-Operated
Devigea for Exterlor Bullding Mainte-
nance Powered Platforms, shall be used.

(1) Boat=mwain’s chairs. (1) The chalr
seat shall not be less than 13 x 24 inches,
and 1-inch thickness. The seat shall be
reinforced on the underside by cleats
securely fastened to prevent the board
from splitting.

{2} The two ber rope seat slings shall
be of %-ineh dlameler, reeved through
the four eeat holes =0 as to crosa eacn
other on the underslde of the seat.

(3) Beat slings shall be of at least 35-
inch wire rope when an employee is con-
ducting & heat-produclng process, such
&5 gad or arc welding.

i4) The employee shall be protected by
a safety belt and lfellne in accord-
ance with § 1928.104. The attachment
polnt of the Ufeline to the structure shall
be appropriately changed as the work
Progresses.

(5) The tackle shall eonsist of correct
alza ball bearing or bushed hlocks and

properly spliced %-Inch dlameter first-
grade manila rope, or equivalent,

t8) The roof lrons, hooks, or the object
to which the tackle |8 anchored, shall
be securely Iinstalled. Tiebacks, when
used, shall be installed at right angles to

the face of the bullding and securely
fastened.

{m) Carpenters' bracket scaffolds. (1)
the brackets shall consist of a trlangular
wood frame not less than 2 x 3 lnchea
in eross sectlon, or of metal of equivalent
strength. Each member shal] be properly
fitted and securely Joined.

{2} Each bracket shall be attached to
the structure by means of one of the
following:

{1y A bolt, no less than flve-elghths
ineh in diameter, which shall extend
through to the inoside of the bullding
wall;

(ii) A metal stud attachment device;

(1) welding to steel tanka:

ilv) Hooking over a well-secured and
sdequately strong supparting member,

(3) The brackets shall be spaced no
more thian 8 {eet apart.

{4) No more than two employvees shall
occupy any given 8 feet of a bracket scaf-
fold at any one time. Tools and mate-
rials shall not exceed 75 pounds In addl-
tion to the occcupancy.

(5) The platform shall eonsist of not
less than two 2- x 10-inch nominal size
planks extending not more than 13
inches or less than § lnches bevond each
end support.

{6) Guardralls made of lumber, not
less than 2 x 4 inches (or other mate-
rial providing equivalent protection), ap-
proximately 42 inches high, with a mid-
rall of 1 x 8 Inch lumber (or other mate-
rinl providing equivalent protection),
and toeboards, shall be installed at all
open sides and ends on all scaffolds more
than 10 feet above the ground or foor.
Toeboards shall be a minimum of 4 inches
In helght. Wire mesh shall be Installed
in fccordance with paragraph (a)(8)
of this section.

{(n) Bricklayers' square scaflolds. (1)
The sguares shall not exceed 6, feet in
width and § feet in helght.

i3, Members ghall be not less than
thoes speclfied In Table L-15,

Tante I~10—Mrmwmuwouw DoiMrMameEs ToOR

BurrLivens' SBquaas Bcarrorn Mrwnras

Membery Dimensons
Bearers or horizontal members... 32 2 8 In.
| . R S —————- 1 i - i | T
Braces at COrDSIE. o v eoavae 1. X 8 10,
Braces diagonally from centar

frama. 1 x8Iin

{3) The squares shall be reinforced on
both sides of each corner with 1- x g§-Inzh
gusset plecea. They shall also have di-
agonae] braces 1 x 6 lnches on both sides
running from center to center of each
member, or other means to secure equiv-
alent strength and rigidity.

(4) The sguares shall be sel not mora
than § feet apart for medlum duty seal-
folds, and not more than 8 feet apart
for llght duty scaffolds. Brocing, 1 x 8
inches, extending from the bottom of
each square to the top of the next squars,
shall be provided on both front and rear
sldes of the scaffold.

(5) Platform planks shall be at least
2- x 10-inch nominal slze, The ends of the
planks shall overlap the bearera of the
squares and each plank shull be sup-
ported by not less than three squares.

{8) Bricklayers' square scafTolds shall
not exceed three tlers In height and shall
be so constructed and arranged that one
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square shall rest directly above the other,
The upper tiers shall stand on & con-
tinuous row of planks lald across the
next lower tler and be nafled down
or otherwise secured to prevent
displacement.

(7) Secaffolds shall be level and set
upon & firm foundation,

io) Horse scaffolds. (1) Horse scaf-
folds shell not be constructed or ar-
ranged more than two ters or 10 feet in
height.

(2) The members of the horses shall
be not less than those specified in Table
L-18:

Tamig L[-10—"Minraosm DIMENSIONE PFOR
Honse BcarroLd MEunzns
Members Dimenricny

Horlzontal members ar ixzdin

bearsrs.

IBEE civecicnsnnepenssunns 49 X A% 10

Longitudinal bracée between 1xf81ln.

lagn
Cueset hrace at top of lege.. 1xB8in.
Half diagonal braces....... 1 = 4% In

{3) Horses shall be spaced not mora
than 5 fest for medium duty and not
more thard 8 feet for lght duty.

{4) When arranged in tiers, each
horse shall ba placed directly over the
horse In the Her below.

(5) On all scaffolds arranged In tlers,
the legs shall be nalled down or other-
wise gecured to the planka to prevent dis-
placement or thrust and each tier shall
be substantinlly cross braced,

(6) Horses or parts which have be-
come weak or defective shall not be used,

(T) Guardralls made of Jumber, not
less than 2 x 4 Inches {(or other ma-
terial providing egquivalent protection),
approximately 42 Inchea high with a
midrall, of 1 x 8 inch lumber (or other
material providing equivalent protec-
tion), and toeboards, shall be Installed
at all open s'dea and ends on all scaf-
folds more than 10 feet above the
ground or floor. Toeboards shall be &
minilmum of 4 Inches in helght. Wire
mesh zhall be installed In accordance
with paragraph (a){8) of this section.

ip) Neadle beam scaflold. (1) Wood
neadle beams shall be not less than 4 x @
inches in size, with the greater dimension
placed in & wvertical direction. Metal
beams or the equivalent, conforming to
paragraphs (a) (8) and (10) of this sec-
tion, may bo used and shall not be
altered or moved horizontally while they
are In use,

(2) Ropes or hangers shall be pro-
vided for supports. The span between
supports on the needle beam shall not
exceed 10 feet for 4- x B-inch timbers,
Rops rupports shall be equivalent in
strength to l-inch diameter frst-grade
manila rope,

{3) The ropes shall be attached to the
needle beams by a scaffold hiteh or a
properly made eye splice, The loose end
of the rope shall be tied by a bowline
knot or by a round turn and a half hiteh,

{(4) The penflfold hitch shall be ar-
ranged 8o as to prevent the needle beam
from rolllng or becoming otherwisa
displaced.

(5) The platform span batween the
needle bemins shall not exceed 8 feet
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when using 2-inch scaffcld plank. For
gpans greater than 8 feet, platiorms shall
be designed based on deslgn require-
ments for the speclial span. The overhang
of each end of the platform planks shall
be not less than 6 inches and not more
than 12 Inches

(8 When needle beam scaffolds are
used, the planks shall be secured against
slipping

7)) All unattached tools, bolts, and
nuts used on needle beam scaffolds shall
be kept in sultable contalners, properly
secured,

i8) Oneend of a neéedle beam scaffold
may be supported by a permanent strue-
tural member cornforming to paragraphs
ig} (B) and (10) of this section.

i{8) Each employee working on &8
needle beam scaflfold shall be protected
by a safety belt and lfeline in accord-
ance with § 1826.104.

{q) Plasterers’, decorators’, and large
area scaffalds. (1) Plastererz', lathers’,
and celling workers' Inslde scaffolds shall
be constructed in accordance with the
general requirements set forth for inde-
pendent wood pole scaffolds. (See para-
graph tb) and Tables 1-7, 8, and 9 of
this section.)

i2) All platform planks shall be lald
with the edges close together.

(3) When Independent pole secaffold
platforms are erected In sections, such
sections shall be provided with connect-
ing runways equlpped with substantial
guardrails

(4) Guardralls made of Iumber, not
less than 2 x 4 Inches (or other ma-
terial providing egqulvalent protection),
approximately 42 Inches high, with =&
midrall of 1 x 6 inch lumber (or other
material providing equivalent protec-
tion), and toeboards, shall be installed
on all open sldes and ends on all scaf-
folds more than 10 feet above the ground
or floor. Toeboards shall be a2 minlmum
of 4 Inches in helght. Wire mesh shall
be installed In aceordance with para-
graph (m)(8) of this section

ir} Interior hung scaffolds, (1) An in-
terlor hung scaffold shall be hung or
suspended from the roof structure or
celling beams.

{2) 'The suspending wire or fiber rope
shell be capable of supporting at least
6 times the rated load. The rope shall
be wrapped at least twice Around the
gupporting members and twlee around
the bearers of the scaffold, with each end
of the wire rope secured by at least
three standard wire-rape clips properly
Installed.

t3) For hanging wood scaffolds, the
following minimum nominal slze mo-
terial shall be used:

i1} Bupporting bearers 2 x 10 Inches
on edge;

iii) Planking 2 x 10 Inches, with maxl-
mum span 7 feet for heavy duty and 10
feet for light duly or medium duty,

i4) Bteel tube and coupler members
may be used for hanging scaffolds with
both types of seafTfold designed to sustaln
g uniform distributed working load up
to heavy duty scaffold loads with =
safety Iactor of four.

(5) Guardralls made of Jumber, not
less than 2 x 4 Inches (or other ma-
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terial providing eguivalent protection’,
approximately 42 Inches high, with =&
midrall of 1 x 68 Inch lumber {or other
material providing equivalent protecs
tlon), and toebeoards, shall be installed
at all spen sldes and ends on all scaf-
[olds more than 10 feet above the ground
or floor. Toeboards shall be & minimum
of 4 Inches in helghit, Wire mesh shal] be
instailled In accordance with paragraph
iart6} of this section

Ladder dack scaffolds (1) All
Indder Jack scaffolds shall be limited to
light duty and shall not exceed a hetght
of 20 feet above the floor or ground

i2) Allladders used In conneection with
ladder jack seaffolds shall be heavy-duty
ladders and shall be deslgned and con-
structed In accordance with American
National Standards Institute A 14 1-1568,
Safety Code [or Portable Wood Ladders,
and A 14 2-1968, Salety Code for Port-
able Meta] Ladders. Cleated ladders shall
not be used for this purpose

{3) The Iladder jack shall be Bo
designed and constructed that it will
tear on the side raells in addition to the
ladder rungs, or I bearing on runes only,
the bearing ared shall be at least 10
Inches on each rung

i4) Ladders used In conjunction with
ladder Jacks shall be 5o placed, [astened,
held, or equipped with devices so as to
prevent sipping.

(50 The wood platform planks shall
be not less than 2 loches nominal in
thickness Both metal and wood platform
planks shall overlap the bearing surface
not less than 12 Inches. The span be-
tween supporis for wood shall not exceed
B feet. Platform width =hall be not less
Lthan I8 Inches.

(4) Not more than two emplovees shall
cccupy eny given 8 feet of any ladder
jack scaffold at any one time.

ity Window jack scaffolds. (1) Win-
dow Jack scaflalds shall be used anly for
the purpose of working al the window
opening through which the |ack is placed,

{2) Window Jacks shall not be used
to support planks placed between one
window Jjack and another or for other
elements of scaflolding.

i3 Window Jack scaffolds shall be
provided with guardralls unless safety
bells with Ufelines are attached and pro-
vided for employee,

(41 Nobl more than one employee ghall
ocoupy & window Jack scaffold st any one
time.

iu) Roofing brackets. (1) Roofing
brackets shall be constructed to it the
piteh of the roof

{2y Brackets shall be secured In place
by mailling In sddition to the polnted
metal projeetions, When 1L Is impractical
to nall brackeis, rope supports shall be
used. When rope supports are used, they
shall consist of Arst-grade manila of at
least 3;-inch dlameter, or equivalent

t3) A cateh platform shinll be Installed
below the working ares of rools maore
than 16 feet from the ground to eaves
with a slope greater than 4 Inchies lo
12 Inches without s parapel. In width,
the platform shall extend 2 feet beyond
the protectlon of the eaves and shall
be provided with a guardrall, midrall,
anid toeboard, This provislon shall not
apply where emplovees enigared In work

upon such roofs are protected by a safety
belt attached to a lifeline,

(v) Crawling boards or chicken lad-
ders, (1) Crawllng bomards shall be not
less than 10 inches wide and 1 Inch thick,
having cleals 1 x 1% inches. The cleats
ehall be equal In length to the widih of
the board and spaced at equal intervals

not to exceed 24 lnches Nalls sghiall he
driven through end <linched aon the
underside. The crawling board shall ex-

tend from the ridee pole to the eaves
when used in connection with roof con-
struction, repair, or maintenance

A frmly fastensd lfeline of at
least Ag-inch diameter rope, or equiv-
alenit, shirll be striung beside each erawl-
ing board for a handhold

i3 Crawlineg boards shall be secured
to the roof by menns of adequale ridee
hooks or other effective means.

iw] Floal or ship ecaffolds (1) Float
or ahip seatfolds shall not be used to sup-
port more than three men and a lew
light tools, murh pa those needed for
riveting, bolting, and welding. They shall
be constructed as designed In paragraph
(w (2) through (6) of this section
umiess substitute deslems and meterials
provide egquivalent strength, stability
and safety

i(2) The platHorm shall be not less
than 3 feet wide and 8 feet long, made of
34-inch plywoeod, equivalent to American
Plywood Associatlon Grade B-B, Group
I, Exterlor, or other similar material

(3) Under the platform, there gshall be
two supporting bearers made [rom 2- X
4-inch, or 1- x 10-inch rough, "selected
lumber.” or better. They shall be [reée pf
knots or other Aaws and project @ lnches
beyvond Lhe platform on both sides, The
ends of the platform shall extend @
inches bevond the outer edges of the
bearers. Each bearer ghall be securely
fastened Lo the platform.

(4} An edging of wood not less than
3% x 1% 1oches or eqgqulvalent shall be
placed around all sldes of the platform Lo
prevent tools from rolling off

i5) Bupporting ropes ghall be 1-lneh
diameter mandla rope or eguivalent, free
from deterloration, chemical damage,
flaws, or other imperfections Rope con-
neclions shall be such that the platform
cannot ghift or slip. If two ropes are Used
with sach Noat, they ghall be arranged eo
as to provide four end2 which are to ba
securely fastened to an overhesd sup-
paort. Each of the two supporting rop-es
ghall be hitched around one end of
bearer and pass under the platiorms to
the other end of the bearer where It 15
hitched pealn, leaving sufficlent rope at
each end for the supporting ties

(67 Each employvee shall be protected
by an approved safety lifebelt and life-
line; in accordance with § 1928.104.

txiy Form scaffolds. (1) Form scafTolds
ghall be constructed of wood or other
siitable malerials, such as stes] or alu-
minum members of known strength
characteristics. All ecalloids ghall be de-
glened and erected with a minimum
safety factor of 4, computed on the basis
of the maximum rmted load. =

(21 All seaflold planking shall be a
minimum af 2- » 10-inch nominal 8caf-
fold Grade, as recopnized by approved
grading rules for the species of lumber

ol
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SUBPART L—LADDERS AND SCAFFOLDING

used, or equivelent material. Maximum
permissible spans shall not exceed B feet
on centers for 2- x 10-inch nominal
planking. Scafeld planks chall be elther
nalled or bolted to the ledgers or of such
length that they overlap the ledgers gt
least 6 Inches. Unsupportied projecting
ends of scaflolding planks shall be lm-

ited to A& maximum overhang of 12
inches,
{3} Beaflolds shall not be loaded in

excess of the working load for which they
were designed.

(4) Flgure-four lorm i1
Flgure-four =scaflolds are Intended for
light duty and shall not be used W iD=
port loads exceeding 25 pounds per
square foot unless speclfically deslined
[or heavier loading. For minimum design
criterin, see Table I-1T.

Tanl® L-17—Minismon Dresion CRITERIA FOR
Fictre-Fours Foas ScasFoLDs

scaflolas

Members Dimensions
EOripaEs e dxdinordx8in
Outriggers ledgers 1x6in

(twn).
Brages ___ . __ __. 1z8!l¢n
Guardralls . - .. JIx4in
Guardmll helght..... Approximately 43 ln
Intermediate guard- 1 x4in
Tails,
Toehoards .. cveameaes 4in. (mMminimum),
Maximum length of 3 ft 6 lo. (unsop-
ledpers ported).
PHORINE oo 2x10in.
Upright spacing. g ft. 0 in. (OB cen-
ters)

iil} Flgure-four form scaflold frames
shal] be spaced not more than 8 feet on
centers and constrnucted from sound lum-
ber, as follows: The outrigger ledger
shall conslst of two pieces of 1- x 6-inch
or heavier material nalled on opposite
sides of the vertical {orm support, Ledg-
ers shall project not more than 3 feet
6 inches from the outside of the form
support and shall be substantially braced
and secured to prevent tipping or tum-
ing. The knee or angle brace shall Inter-
sect the ledger at least 3 feet from the
form at an angle of approximately 45°,
and the lower end shall be nalled to &
vertical support. The platform shall con-
sist of two or more 2- x 10-inch planks,
which shall be of such length that they
extend ot least 8 Inches beyond ledgers
at each end unless secured to the ledgers.
When planks are secured to the ledgers
inafled or bolted), & wood filler strip
shall be used between the ledgers. Un-
supported projecting =nds of planks shall
be limited to an averhang of 12 inchea,

{(5) Metal bracket form scaffolds: ()
Metal brackets or scaffold Jacks which
are an integral part of the form shall be
securely bolted or welded to the form.
Folding type bracketa ghall be either
bolted or secured with a locking-type pin
when extended for use.

(W) *“Clp-on™ or “hock-over” brackets
may be used, provided the form walers
are bolted to the form or secured by snap
ties or shea-bolt extending through the
form and securely anchored.

(1) Metal brackets shall be spaced
not more than B feet on centers.

(iv) Beaffold planks shall be either
bolted to the metal brackets or of =such
length that they overlap the brackets at
each end by at least 8 inches. Unsup-
ported projecting ends of scaffold planks

shall be limited to & maximum overhang
of 12 iIngches,

{v) Mctal bracket form scaffolds shall
be equipped with wood guardralls, Inter-
mediate ralls, toeboards, and scaffold
planks meeting the minimom dimensions
ghown Io Table L-18. (Metal may be sub-
stituted for wood, providing it affords
egulvalent or greater design strength .l
Tapte L-18—Mrirmuwom Deston CrITERTA FOR

MeTaL HEACHEET FoORM SOAFFOLDS

Members Dimensiong

Uprights -l —____ Txd|n,
Guardratls - _ . __ Zxdin.
Guardral] height. ... Approximately 42 In
Intermediata guard- | x6in

ralis
ToeboRrds .......... 4in. (minlmum}.
Plapking . _____ 2x0in,

(6) Wooden bracket form scafTolds:

(1) Wooden bracket form scaffolds shall
be an integral part of the form panel
The minimum deslgn criteria set forth
herein and In Table L-19 cover scaffald-
ing Intended for light duty and shall not
be used to support loads exceeding 25
pounds per square foot, unless specifi-
cally designed for heavier loading.

() Bcaffold planks shall be either
nailed or bolted to the ledgers or of such
length that they overlap the ledgers at
each end by at least 6 Inches. Unsup-
ported projecting ends™f scaffold planks
shall be limited t0 a maximum overhang
of 12 inches.

TasLE L-10—Mryvmwom Desraw CRITERIA FOR
WoonEM BRACEET Foum ScarroLps

Members DHmensions
Dprights e 2x4in.or23x81n
Bupport ledgers__ ... 3 x 8D
Meximum scaffold 3 ft. 8 in.

width.
BYeehs oo .io.o 1Izdm
Cusrdrafls «.ceeeee. Ixdin
Guardrall helght... Approximately 42 in
Intermediate guard- 1x8in
ralls,
Toeboards oo - 4in (mintmum}).

Upright speacing.... Bt 0ln (oo centers).

(111 Guardrails and toeboards shall
be installed on all open =ides and enda
of platforma and scaffolding over 10
feet above floor or ground. Guarrdralls
shall be made of lumber 2 x 4 inch
nominal dimenslon (or other material
providing .equivalent protectiom), ap-
proximately 42 inches high, supported
al Intervals not to exceed 8 feet. Guard-
ralls shall be equipped with midrails
constructed of 1 x € inch nominal lum-
ber {(or other material providing equiv-
alent protectlon). Toeboards shall
extend not less then 4 inches above the
scaflfold plank.

iy) Pump jack scaffolds.
Jack scaffolds shall:

(1} Not carry & working load exceed-
ing 500 pounda: and

(i1Y Be capable of =upporting with-
out fallure at least four times the maxi-
mum intended load,

(iii} The manufactured components
shall not be loaded in excess of the manu-
facturer's recommended limits,

(2} Pump Jack brackets, braces, and
accessories shall be fabricated from
metal plates and angles. Each pump jack
bracket shall have two positive gripping
mechanisms to prevent any failure or
alippage.

(1) Pump
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{3} The platform bracket shall be fully
decked and the planking secured. Plank-
ing, or equivalent, shall conform with
paragraph (a) of this section,

(43 (1) When wood scaflold planks are
used as platforms, poles used {or pump
iacks shall not be spaced more than 10
feot center to center. When fabricated
platforms are used that {fully comply
with all other provisions of this para-
graph 1y), pole spacing may exceed 10
feet coniter Lo center.

tii} Poles shall not exceed 30 feet in
heliht

(141 Poles shall be secured to the work
wall by rigid triangular braecing, or
equivalent, at the bottom, top, and other
points as necessary, to provide a maxl-
mum vertical spacliog of not more than
10 feet between braces. Each brace shall
be capable of supporting & minimum of
225 pounds fension or compression,

tivi For the pump Jack bracket to paas
bracing already installed, an extra brace
shall be used approximately 4 feet above
the one to be passed until the oririnal
Lrace 1s reinstalled

t5) All poles shall bear on mud sills or
other adequate firm foundations.

(6} Pole lumber shall be two 2 x 4's, of
Douglas fir, or equivalent, stralght-
grained, clear, free of cross-graln, shakes,
large loose or dead knots, and other
defects which might impair strength.

(7) When poles are constructed of
two continuous lengths, they shall be
two by fours, spiked together with the
seam parallel to the bracket, and with
10d common nalls, no more than 13
inches center to center, staggered uni-
formly {rom opposite outslde edges.

(81 If two by fours are spliced to make
up the pole, the splices shall be s0 con-
structed as to develop the full strength
of the member.

(8) A ladder, In accordance with
§ 1826.450, shall be provided for access
to the platform during use,

(100 Not more than two persons shall
be permitted at one time upon a pump
jack scaffold between any two supports,

t11) Pump Jjacks scaffolds shall be
provided with standard guardralls as de-
fined In § 1926 451(a)(15), but no
guardrall 1s required when safety belts
with lifelines are proyided for employees.

L12) When a work bench 1s used at an
approximate helght of 42 Inches, the top
guardrail may be ellminated, if the work
bench is fully decked., the planking se-
cured. and is capable of withstanding 200
pounds pressure in any direction.

113y Employees shall not be permitted
to use a work bench as a scaffold plat-
form.

§ 1926.452 Definitions applicable 1o this
subpart.

ia) "Ladders”"—i(1) "Cleats”"—Ladder
crosspleces of rectangular cross section
placed on edege on which a person may
step In ascending or descending.

(2) "Single cleat ladder”—Ome which
consists of a pair of slde rails,
parallel, but with flared side ralls per-
missible, connected together with cleats
that are joined to the side rails at reg-
ular intervals,

{3) “"Double cleat ladder”"—Omne that
s similar to a single cleat ladder, but is
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wider, with an additional centsr rall
which will allow for two-way traffic for
workmen In ascending and descending,

(b)) “Beaffolding™—(1) "Bearer"—A
horizontal member of a scaffold upon
which the platform resits and which may
be supported by ledgers.

(2) "Boatswain's chalr''—A geat sup-
ported by slings attached to a suspended
rope, deslgned to accommodate one
workman In a sitting position,

(3} “Brace"—A tie that holds one
scaffold member In a flxed position with
respect to another member.

(4) “Bricklayers' square scaffold"—A
ecaffold composed of framed wood
squares which support a platform., lim-
ited to lght and medium duty.

(5) “Carpenters’ bracket scaffold”"—A
scaffold consisting of wood or metal
bracketa supporting a platform.

(6) “Coupler”"—A device for locking
together the component parts of a tubu-
lar metal scaffold (The material used
for the couplers shall be of & structural
type, such as a drop-forged sleel, mallea-
ble iron, or structural grade aluminum.)

(7)) “Crawling board or chicken lad-
der"—A plank with cleats spaced and
gecured at sgual intervals, for use by &
worker on roofs, not designed to carry
eny material

(8) “Double pole or Independent pole
scaffold"—A scaffold supported from the
baese by a double row of uprights, in-
dependent of support Irom the walls
and constructed of uprighta, ledeers,
horizontal platformm bearers, and di-
agonal bracing,

i) "Float or ship scaflfold"—A scaf-
fold hung from overhead supports by
means of ropes and consisting of a sub-
etantial platform having diagonal brac-
lng underneath, resting upon and se-
curely fastened to two parallel plank
bearers at right angles to the span.

(10) “Guardrall"—A rall secured to
uprights and erectad along the exposed
gides and ends of platforms.

(11) “"Heavy duty scaffold"—A scaf-
fold designed and constructed to carry a
working load not to exceed 75 pounds
per square foot.

(12) “Horse gcaffold"—A scaffold for
lght or medium duty, composed of horses
eupporting & work platform.

(13) “Interior huneg scaffold"—A scaf-
fald suspended from the celling or roof
structure

{147 “Ladder jack scaffold"—A lght
duty scaffold supported by brackets at-
tached to ladders.

{16} “Ledgers istringert"“—A horizan-
tal scaffold member which extends {rom
post to post and which supports the put-
logs or bearers forming a tle belween
the poats

(18" "Light duty scaffold™—A scaffold
designed and constructed to carry a
working load not to exceed 15 pounds per
gquare foat

(17) *Manually propalled maoblle zcaf-
fold"—A portable rolling secaffold sup-
ported by casters.

i18) “Masons’ adjustable multiple-
point suspension scaffold”—A scaflold
having & continuous platform supported
by bearers suspended by wire rope {rom
overhead supports, so arranged and op-
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erated as to permit the ral=ing or lower-
ing of the platform to desired working
positdons.

(19) “Maximum rated load"—The
total of all loads including the working
load, the welght of the scaffold, and such
other loads as may be reasonably
anticipated.

(200 “Medium duty scaffold”—A ecal-
fold designed and constructad to carry
£ working load not to exceed 50 pounds
per square foot.

21y "Midmil"—A rall approximately
midway between the guardrail and plat-
form, secured to the uprights erected
along the exposed sldes and ends of
platforms.

(22) "Needle beam scaffold"—A llght
duty scaffold consisting of needle beams
supporting a platform.

123) "Outrigger scaffold"—A scaffold
supported by outriggers or thrustouts
projecting beyond the wall or face of the
bullding or structure, the inboard ends
of which are secured inside of such bulld-
ing or structure,

i24) *Pullog"—A scuffold member
upon which the platform rests.

125) "Roofing or bearer brackel"—A
bracket uzed in slope roof construction,
having provisions for fastening to the
roof or supported by ropes fastened over
the ridge and secured to some suitable
object,

(26) “Runner"—The lengthwise hori-
rontal bracing or bearing members or
bath.

(27) “Scaflold"—Any temporary ele-
vated platform and Its supporting struc-
ture used for supporting workmen or
materials, or both,

i28) "Single-point adjustable suspen-
glon scaflold”—A manually or power-
operated unit designed for Ught duty use,
supported by a single wire rope from an
overhead support 5o arranged and op-
erated as to permit the ralsing or lower-
ing of platform to desired working
posibions.

(29) “Single-polescaffold”—Plat{orms
resting on putiogs or cross beams, the
outside ends of which are supported on
ledgers secured to a single row of posts
or uprights, and the inner ends of which
are pupparted on or in a wall,

(30) “Btone setters’ adjustable mul-
tiple-point suspension  scalfold”—A
gewinging type scafold having a platform
supported by hangers suspended at four
polnts 50 as to permit the ralsing or
lowering of the platform to the desired
working position by the usze of holsting
machines

(31} “Toeboard”—A barrier secured
along the sides and ends of a platform
to guard against the faillng of material.

i32) “Tube and coupler scaflold"—An
assembly consisting of tubing which
serves as posts, bearers, braces, ties, and
riinners, & bhass supporting the posts, and
speclal couplers which serve to connect

thes uprights and to Joln the various
members,
(33) "Tubular welded frame soaf-

fold"—A sectional panel or {rame metal
scaffold substantially built up of pre-
fabricated welded sections which conslsts
of posls and horizontal bearer with inler-
mediate members.

i34} *“Two-paint suspension scaffold

(swinging seaffold) "—A acaffold, the
platform of which is supperted by hang-
ers (stirrups! at two polnts, suspended
from overhead supports 50 as to permit
the ralsing or lowering of the platform
to the desired working position by tackle
or holsting machines

i35) “Window Jack scaffold " —A scal-
fald. the platform of which Is supported
by a bracket or jack which projects
through a window opening

(36) “Working load"—Load lmposed
by men, materials, and equipment.

Subpart M—Floor and Well
Openings, ond Stairways

g 1926.500 Cuardrails, handrails, and

CAFY TN

ia) General provirion. This subpart
shall apply to temMpPOTAry Or emergency
conditions where there is danger of em-~
ployees or materials falling through
fioor, roof, or wall openings, or from
Etalrways or rUnways.

bh) Guarding of floor opening: and
floor holes. (1) Floor openings ahall be
guarded by a standard ralling and toe-
boards or cover, as specified in paragraph
if) of this section. In general, the ralling
shall be provided on all exposed sides,
except Bt entrances to stalreways.

{2) Ladderway fioor openings or plat-
forms shall be guarded by standard rall-
ings with standard toeboards on all
exposed sides, except at entrance Lo open-
ing, with the passage through the raliing
either provided with s swinglng gats or
s0o offset that & person cannol walk
directly into the openlng

{3) Hatchways and chute floor open-
ings shall be guarded by one of the fol-
lowing:

(1) Hinged covers of standard strength
and construction and a standard mliing
with only one exposed slde. When the
opening Is not In use, the cover ghall be
closed or the exposed side shall be
guarded at both top and intermediate
positions by removable standard rallings

(1Y A removable standard ralling with
toe board on not more than two sides
of the opening and fixed standard rall-
ings with toeboards on all other exposed
gides, The removable ralling shall be Kept
in place when the opening i3 nol In uee
and should preferably be hinged or
ptherwise mounted so B8 to be con-
veniently replaceable

(4) Wherever there s danger of fall-
ing through s skvlight opening. L shall
be gusrded by a fixed standard ralling
on all exposed sides or a cover capable
of sustaining the welght of A 200-pound
person.

(8) Pits and trap-door flaor opERings
shall be guarded by floor opening covers
of standard strength and constroction
While the cover is not 1o place, the il
or trap openings shall be protected on all
exposed sides by removable standard
rallings,

i) Manhole floor openings shall be
guarded by standard covers whilch need
not be hinged o place. While the cover
is not In place, the manhole opening
ahall be protected by standard mallings

(7T) Temporary floor openings shall
have standard rallings.

(8] Floor holes, into which persons can

!
i
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SUBPART M—FLOOR AND WALL OPENINGS, AND STAIRWAYS

asccidentally walk, shall be guarded by
either a standard ralling with standard
toeboard on all exposed =ides, or a floor
hole cover of standard strenplh and
struction that is secured against accl-

=

dental displacement., While the cover |s
not in place, the floor hole shall be
protected by & standard ralling.

91 Where doors or gates open dir ¥
on & stalrway. a platform =hall bi =

ided, and the swing of the d hall not

reduce the eBective width of the platform
to iess than 20 inches

¢) Guarding of wall openin 1)
Wall openings, from which the : B
drop of more than 4 feet, and the b m
of the opening 2 less than 3 fec e
the working surface shall bé guarded as
[ollows-

(1} When the helght and placement of
the opening In relation to the working

surface is such that either r standard rall
or intermediate rall will effectively re-
duce the danger of falling. one or both

shall be provided
() The bottom of & wall opening
which s less than 4 lniches shove the
working surface, regardless of width,
shall be protected by a standard toe-
board or an enciosing screen elther of
solid eonstruction or as specified in para-
graph (£ (T (UY of this section
12" An extension platform outside a
wiall openilng onta which materials ecan
be holsted for handling shall have slds
ralls or equivalent guards of standard
specifications. One side of an extension
platiorm may have removable rallings
In order Lo lacliitate handling materials.
3} When a chute s attaiched to an
osening, the provisions of paragraph (¢)
1" of thig section shall apply, except
inat a toebgard 1= not required
‘d) Guarding of open-sided floors,
piatforms, and runways, (1) Every open-
sided floor or platform 68 feet or more
nbove adlacent floor or ground level shall
be guarded by a standard railing, or the
equivalent, ns specified in paragraph (f)
(1) of this sectiom, on all open sides, ex-

cept where there |s entrance to a8 ramp,
stalrway, or fixed ladder., The ralling
eh=all

be provided with a standard toe-
board wherever, beneath the open sides,
PETEONS CAn pass, or there is moving ma-
chinery, or there s eguipment with
which falling materials could create &
hazard

(2) Runways shall be guarded by a
standard ralling, or the equivalent, as
fpacifled In paragraph () of this sectlon,
on sll open sides, 4 feet or more above
floor or ground level. Wherever tools, ma-
chine parts, or materials are likely to
be used on the runway, a toeboard shall
also be provided on each exposed side.

4y Runways used exclusively for
fpecial purposes may have the ralling on
ohe side omitted where opersting condi-
Liols necessitate such omission, provid-
ing the falllng hazard {s minimized by
Using & runway not less than 18 Inches
wide

‘4) Where employees enterlng upon
riunways become thereby exposed to ma-
clunery, electrical equipment, or other
danger not a falllng hazard, additional
guarding shall be provided.

‘5 Regardless of helght, open-sided
floors, walkways, platforms, or runways

above or adjacent to dangercus equlp-
ment, pleckling or galvanlzing tanks, de-
greasing units, and similar hazards shall
be guarded with a standard raillng and
tocboard.

(e} Stoirway railings and puards. (1)
Every flight of stairs having four or more
risers shall be equipped wilh standard
elalr rallings or standard handralls as
speciflied below, the width of the stair to
e measured elear of all obstructions ex-
cept handralls:

(1 On stalrways less than 44 inches
wide having both sldes enclosad, at least
one handratl, prefernbly on the right zide
descendlneg:

(1 On stalrwavs less than 44 Inches
wide having one cide open, at least one
stalr ralling on the open slde:

(11} On stalrways less than 44 lnehea
wide having both sides open, one stalr
railing on each gide:

(lv) On stairways more than 44 inchea
wide but less than 88 Inches wide, one
handrall on each encipsed sioe and one
stalr relling on each open side;

(v} On stalrways 88 or more lnches
wide, one handral cn each enclosed side,
one stalr ralling on each open slde, and
one Intermediats stair ralling loeated ap-
proximately midway of the widbh.

i2) Winding stairs shall be equipped
with a handrall offset to prevent walking
on all portions of the wreads having width
iess than 8 Inches,

ify Standard specifications. (1) A
standard railing shall consist of top rall,
Intermediate rall, loeboard, and posts,
and shall have a vertical helght of ap-
proximately 43 inches [{rom upper sur-
face of top rall to floor, platform, run-
way, or ramp level. The top rafl shall be
smooth-surfaced throughout the length
af the ralling, The intermedinte rall ahall
be halfway between the top rall and the
floor, platform, runway, or ramp, The
ends of the rails shall not overhang tha
terminal posts except where such over-
hang does not constitute a prolection
hazard,. Minimum requirements for
standard rallings under various types of
construction are specified in the follow-
ing paragraphs:

i1} For wood ralllngs, the posts shall
be of at least 2-inch by 4-inch stock
spaced not to exceed 8 feet; the topraill
shall be of at least 2-inch by 4-inch
stock; the Intermediate rall shall be of
at least 1-inch by 6-inch stock.

(1) For pipe mallings, posts and top
and intermediate rallings shall be at
least 15 inches nominal diameter with
posta spaced nol more than 8 feet on
centers,

(1) Por structursl steel ralllngs, poats
and top and intermediate ralls shall be
of 2-lnch by 2-inch by 3;-inch angles
or other metal shapes of equlvalent
bending strength, with posts spaced not
mare than 8 feet on centers.

{1¥) The anchoring of posts and fram-
ing of members for railings of all types
shall be of such construction that the
completed structure shall be capable of
withstanding a load of at least 200
pounds applied in any direction at any
polnt on the top rall, with & minimum
of deflection,

(v} Rallings recelving heavy stressss
from employees trucking or handling
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materials shall be provided additional
strength by the use of heavier stock,
closer spacing of posts, bracing. or by
other means,

i¥1) Other types, slzes, and arrange-
menls of ralling 'construction are ac-
ceplable, provided they meet the
following conditions

ia) A smooth-surfaced top rail at a
height above floor, platform, runway, or
mmp leve] of approximately 42 Inches:

iby A strength to withstand at least
the minimum requirement of 200 pounds
top rall pressure with o minimum of
deflection;

ic) Protection between top rafl and
fleor, platform, runway, ramp, or stair
treads, equivalent ot least to that
afforded by a standard intermedinte
rall’

id) Ellmination of overhang of rall
ends unless such overhang does not
constitute a hazard.

i2) A stalr rmaiing shall be of con-
struction similar to a standard ralling,
but the vertical helght shall be not more
than 34 Inches nor less than 30 inches
from upper surface of top rail to surface
of trend In line with face of riser at
forward edge of tread.

3) () A standard tosboard shall be
4 inches minlmum In vertical helght from
its top edge to the level of the floor, plat-
foarm, runway, or ramp. IL shall be se-
curely fastened in place and have not
more than Y-inch clearatice above fAoor
level. It may be made of any substantiul
materinl, elther solld, or with openings
not over 1 inch in greatest dimension.

(i) Where material 1a piled to such
helght that a standard toeboard does
not provide protection, panellng or
screenlng from foor to Intermediate rall
or 16 top rail shall be provided.

t4) (1) A standard handrall shall be
of construction similar to a standard
ralling except that it ls mounted on &
wall or partition, and does not include
an intermediate rall. It shall have &
smaoth surface along the top and both
sides of the handrail. The handrail shall
have an adequate handhold for any one
grasping It to avold falling. Ends of the
handrall shall be constructed 50 as not
to constitute a projecllion hazard,

(1) Ths helght of handralls shall be
not more than 34 Inches nor leas than 20
inches from upper surfsce of handrail
to surface of tread. In line with face of
riser or to surface of ramp.

(il All handralls and rallings shall
be provided with a clearance of aApproxi-
maltely ¥ Inches between the handrall or
ralling and any other object,

(3} Floor opening covers shall be of
any material that meets the following
strength requirements:

(1) Condults, trenches, and manhole
covers and thelr supports, when located
In roadways, and vehicular alsles, shall
be designed to carry a truck rear-sxls
load of ot least 2 times the maximum
Intended load:

1) The floor opening cover ahall be
capable of supporting the maximum In-
tended load and so Installed as to pre-
vent accldental displacement,

(8) Skylight openings that create a
falllng hazard shall be guarded with
standard ralllng, or covered In accord-

200(f)(6)
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SUBPART N—CRANES, DERRICKS, HOISTS, ELEVATORS, AND

structure of the crane, either perma-
nentiy or temporarily mounted, shall be
barricaded In such a manner as to pre-
vent an employee from being struck or
crushed by the crane.

i10) All exhaust plpes shall be
guarded or insulsted In areas whers con-
tact by employees s possible Ao Lhe per-
formance of normal dutles

{11y Whenever internal comburilon
engine powered equipment exhausts In
ericlosnd spaces, tests shall be mads and
ricorded to see that emplovess are not
exposed to unsafe concentratlons ¢ xle
gnses or oxygen defloient atmo res.

(127 All windows In cabs be

of safety glass, or equivalent, that intro-
fduces no wvisible distortion that wil
interfere with the zafe operation of the
machine.

(13 (1) Where necessary for rigging
or eervice requirements, n ladder, or
steps, shall be provided to glve access to
a cab roof.

(i} Guardralls, handholds, and steps
shall be provided on cranes for easy
fccess Lo the car and cab, conforming to
American Natiopal Standards Institute
B30.5.

til) Platforms and walkways shall
have anti-skid surfaces,

(14) Fuel tank filler pipe shall be lo-
cated In such & position. or protected in
sUch manper, ns to pot allow splll or
overflow to run onto the engine, exhaust,
or electrical equipment of any machine
being faeled.

() An pccessible fire extingulsher of
SEC rating, or higher, shall be available

at all operator stations or cabs: of
equipment.
(L) Al fuels shall be transported,

stored, and handled to meet the rules of
Subpart P of thils part. When fuel is
transported by vehicles on publie high-
ways, Department of Transportation
riles contained tn 49 CPR Parta 177 and
303 concerning such wehicular trans-
portation are considered applicable,

(13) Except where electrical distribu-
tiom and transmission lines have been de-
energized and visibly grounded at point
of work or where insulating barriers, not
a part of or an attachment to the equip-
menl or machinery, have been erected to
prevent physical contact with the llnes,
equipment or machines shall be operated
proximate to power lines only In accord-
ance with the following:

(i} For lines rated 50 kV. or below,
minimum clearance between the llnes
and any part of the ¢rane or load shall
he 10 feet;

1Y For Unes rated over 50 kV., minl-
mum clearance between the lines and
iny part of the crane or load shall be 10
[eet plus 0.4 lnch for each 1 kV. over 50
KV, or twice the length of ths line
insudntor, but never less than 10 Tent:

i) In transit with no load and boom
lowered, the equipment clearance shall
be & minimum of 4 feet for vollages less
than 50 KV, and 10 feet for voltages over
f;: ':-’F-t 1;!: t?ru.lnta:.lg Including 345 kV., and

ret for s to and including
750 kV. et ot

(lv) A person shall be deslgnated to
abserve clearance of the equipment and
€ive timely warning for all operations
where it is difficult for the operator to
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maintain the desired clearance by visual
means:

iv) Cage-type boom guards, insulats
ing links, or proximlty waming devices
may be used on cranes, but the use of
such devices shall not alter the require-
ments of any other regulation of this
part even U such device is required by
law or regulation;

ivi} Any overhead wire shall be con-
sidered to be an energized line unless
and until the person owning such line
or the electrical utility authoritles in-
dicate that It iz not en energized line
and it has been visibly prounded ;

ivil) Prior to work near transmitter
towers where an electrice]l charge can be
induced In the eguipment or materinls
being handled, the transmitter shall be
de-energized or tests shnll be made to
determine if electrical charge Is Induced
on the crane, The following precautions
shall be taken when necessary to dissi-
pate induced voltages:

(g} The equipment shall be provided
with an eleclrical ground directly to the
upper rotating structure supporting Lhe
boom: and

(b) Ground jumper cables shall be
attached to materials being handled by
boom equipment when electrical charge
is induced while working near energized
transmitters, Crews shall be provided
with nonconductive poles having large
elligator clips or other similar protection
to attach the ground cable to the load.

() Combustible and flammable ma-
terials shall be removed from the lmme-
diate area prior to operations.

{16 No modifications or additions
which affect the capaclty or safe opera-
tion of the equipment shall be made by
the employer without the manufacturer's
writtén approval. If such modifications
or changes are made, the capagity, opera-
tion, and maintenance instructon plates,
tags, or decals, shall be changed accord-
ingly. In no case shall the original safely
fector of the equipment be reduced.

17y The employer shall comply with
Power Crane and Bhovel Assoclation
Mobile Hydraulic Crane Standard No. 2.

(18 Bldeboom cranes mounted on
wheel or crawler tractors shall meet the
requirements of SAE J743a-1064.

ib) Crawler, locomotive, and truck
cranes. (1) Al jibs shall have positive
stops to prevent thelr movement of more
than 5* above the stralght line of the
jib and boom on conventional type crane
hooms. The use of cable type belly slings
does not constitute compliance with this
rule,

£2) All erawler, truck, or locomotive
cranes in use shall mest the applicable
reqiirements for design, inspection, con-
struction. testing, maintenance and op-
erntion as preseribed In the ANSI
B10,5-1968, Safety Code Tor Crawler,
Locomotive and Truck Cranes,

ic) Hammerhead lower cranes. (1)
Adequate clearance shall be malntained
between moving and rotating structures
of the crane and fixed objects to allow
the passage of employees without harm.

(2) Employees required to perform
duties on the horlzontal boom of ham-
merhead tower cranes shall be protected
ngalnst folling by pguardralls or by
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safety belts and lanyvards attached to
lifelines in conformance with Subpart E
of this part.

(31 Buffers shall be provided at both
ends of travel of the trolley.

(47 Cranes mounted on rall tracks
shall be equipped with lUmit switches
imiting the travel of the crane on the
track and stops or buffers at each end
of the tracks.

(3 All hammerhead tower cranes ln
use shall meet the applicable reguire-
ments for design, construction, installa-
tion, testine, mainltenance, inspection,
and operation as prescribed by the
manufacturer,

idy Overhead and gantry cranes. (1)
The rated load of the crane shrll be
plainily marked on each side of the crane,
and ! the erane has more than one hoist-
ing unit, each holst shall have its rated
load marked on It or its load block, and
this marking shall be clearly lezibls
from the ground or Aoor,

(2% Bridee trucks shadl be equipped
with sweeps which extend belaw the top
of the rail and project in front of the
truck wheels.

{(3) Except for Noor-operated cranes,
B gong or other effective audible warning
slgnal =shall be provided for each crane
equipped with & power (traveling
mechanlsm.

(4) All pverhead and gantry cranes {n
use shall meet the applicable requlre-
ments forwdesign, construction, installn-
tion, testing, maintenance, inspection,
and operation as prescribed in the ANST
B30.2.0-1957, Salety Code for Overhead
and Gantry Cranea,

ie) Derricks. All derricks In use shall
meet the opplicable requirements for
design, construction, Installation, inspec-
tion, testing, maintenance, and operation
as prescribed In American Natlonal
Standards Institute B30.6-1869, Safety
Code for Derricks,

(1) Floating cranes and derricks—1(1)
Mobile cragnes mounied on barges, (1)
When a mobile crine s mounted on n
barge, the rated load of the crane shall
not exeeed the original capacity specified
by the manufscturer,

(11 A load rating chart, with clearly
legible letters and Agures, shall be pro-
vided with each crane, and securely fixed
at o locatlon easlly vlslble to the opera-
tor,

(4f) When load ratings are reduced to
stay within the limits for list of the
barge with a erane mounted on It & new
load rating chart shall be provided.

(iv) Moblle cranes on barges shall be
positively secured.

(2) Permanently mounted floating
cranes and derricks, (1) When cranes and
derricks are permanently installed on a
barge, the capacity and Umitations of use
shall be based on competent design
criteria.

(i) A load rating chart with clearly
legible letters and figures shall be pro-
vided and securely fixed at a location eas-
iy visible to the operatar.

(111) Floating cranes and flnating der-
ricks in use shall meet the applicable
requirements for design, construction, In-
stallation, testing, malntenance, and

operation as prescribed by the manufac-
turer,

550(f)(2)
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3) Protection of smployess working
barges. The emplover shall comply
with the applicahis requirements for pro-
tection of employess WOTKLOE onboard
merine vesaels epecified in § 1526 805

o

|II-'" ._-'11 “1 h-r.p[-r.l

nl Helicopter regulations Hellcopler
cranes ahall be expected to comply with
anvy applicable regulptions of the Fed-
eril Avialon Adminlstration
i Briefing Prior o caeh day's oper-
atl a brieflog shall be nducted. This
briefing shall set {orth the plan of opera-
tion for the pllol and ground persoTinel
Sling: ond tag lines. Load shall be

properly slung. Tsag lnes shall be of W
lrngih that will pot permit thelr belng

drawn up lole rotars. Pressed slegve
swedged eyes, or equivalent means snall
be used for all freely muspended loads to
prevenl hand splices from spinning open
or cahle clamps {rom locoséning

dl Carpo ook All eleotrically oper-
ated cargo hooks shall have the electrical
activating device = designed and in-

inadvertenl opera-
tion. Ino addition, & cargo hooks shall
b +ill AN SMmMergency me-
chanlcild control for releasing Lhe load
The hooks ehall be Lested prior O each
dav's operation to defermine thal the
releasa funcllons properiy, botlh elec-
trically and mechanlcally

(e} Personal protective equipment
{1} Pemonal equlpment [or
employ recelving the load shiall cone-
glat of compliete eye protecllon and hard
hata eecured by chinstrapis

(23 Loose-fitllng c
flap In the downwash thus be
enagEed on bolst line I b¢ wormn.

Ll gear {I.F'"',: ol étf I'_ VETY
I'Tlh-'!l-' al ;E'l'i.'|l':1.|.|.'.'a‘-1. shall be nkén Lo
provide {or the protecilon ol wne em-
ployess [rom fAyving objects in the rotar
downwash. All loose gear withiln 100 feet
of the place of Uifting the load, deposiling
the lond, nnd all other arens susceplll
to rotor downwash shinll be Bed '.li'l‘fj or
remoyvied

(gl Housekeeping. Good M nseKeeEping
ahall be mainteined in all bhelicopter
loading and unloading aress

ih) Operator responsibility. The hell-
copter operator shall be responsible for
gize, welght, and manner ln which loads
are connected to the helicopter. If, for
any reason, die hellcoptéer operator be-
lieves the Ut cannot be made safely, the
1ML shindl not be made
Hooking and wunhooking loads.
When emplovees are required to perform
work under hoverlng craft, o safe means
uf areess shall be provided for employees
to reach the holst llone hook and engage
or disengage carge slngs, Employecs
shall pot perform work under hovering
eraft except when necesspry Lo hook or
unhoaook lunds

(1} Static charge. Stalle charge on tha
suspended load shall be dissipaled with
an grounding deviea before ground per-
ponnel touch the suspendad load, or pro-
tective rubber gloves ahall be worn by
all ground personnel touching the sua-
pended lond.

k' Weight limitalion, The welght of
an external lond shall not exceed the
maniufpetirer's rating

stalled as 1o preven!

equipped

proteclve

lothing likely o
nnad
.:'\-III.‘Lii s

'ril-i' a
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(1) Ground limexr. Holst wires or other signals shall be as shown 1o Plgure N-1
gear, except for pulling lines or conduc- Aprroach distgnee No unaubho
tors that are allowed to “pay out m lzed person shall b= allowed Lo &Dp
g cantaloer or roll off & reel, shall nol be within 50 {eat the hellcopter wis
altached to any fizred ground struciure, rular Dlades are LUMming
or allowed Lo foul on any fixed structure Approaching helicopter, Whene

(m) Visibility, When visibllity is re- approaching or lesving s I elicopier wi
fuced by dust or other eonditions. ground Diades TolAlUIng, Al emMpioOyees ahall
pereonnel shall exercise special cautlon mAaln in {ull view o the plot and kasp
to keep clear of maln and stabilizing 8 coOroucne Lior Employeis ghi
rotors. Precautions ghall also be taken avold Lhs | Lhe KDl = - 1
by the employer (o ellminate ns IAT 883 reprwnrd gt i i
prectical reduced vislpilily & Sy ST —

ni Signal rystems Slgnal systems be- . e s B
toween alrerew and ground personnel shall . o i e
ba understood and checked 1n advance SO5C o ehial ded when requl
of hoisting the load. This spplies Lo eltheT for sale he Aadlng And unload
radio or hand signal systems, Hand operations
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SUBPART N—CRANES, DERRICKS, HOISTS, ELEVATORS, AND

ird Communications., There ghall be

constant relinble communication bes
tween the pllot, and e deslgoated eme-
ploves of the ground erew wiio act B
lgnalman during the pericd of I ing
and unloading. This signalman sb he

distinctly recognizeble from other ground
personnel

{g) Fires. Open fires shail not be per-
mitted in an area that could res In
guch fires belog spread by rotor
downwash
£ 1926.552 Material haoists raonnel

linists, and elevalors.

in) General regquirement The

employer shall comply with the man-

ifacturer's specifications and limitations
applicable to the operation of all holsts
and elevators, Where manufacturer's
specifications are not avallable, the llm-
itatlons assigned to the equipment ahall
be hazed on the determinations of & pro-
feszional englneer competent in the fleld

2} Rated load capacities, recoms=-
mended operating speeds, and speclal
hazard warnings or instructions shall be
posted on cars and pletforme.

i3) Wire rope shall be removed from
service when any of the [ollowing con-
ditions axiets

(1) In holsting ropes, six randomly
distributed broken wires in one rope lay
or three broken wires In ones strand In
one rope lay:

11} Abraslon, scrubbling, Aattenlng, or
reening, causing loss of more than one-
third of the original diameter of the
outaide wires:

iiil) Evidence of any heat damage re-
sulting from a torch or any damage
eansed by contact with electrical wires;

iiv) Reductlon [rom nominal dlam-
elar of more than three glxty-fourths
inch for diameters up to and including
three-fourths {nch; one-gixteenth inch
for dlameters seven-elghths to 114
Inches; and three thirty-seconds inch for
diameters 11 to 115 inches,

i4) Holsting ropes shall be installed
in sccordance with the wire rope manu-
facturer’s recommendations.

(5) The Installation of Uve booms on
holsts 1= prohibited.

(@7 The use of endless belt-type man-
Ufts on constructlon shall be prohibited.

{b) Material hotsts. (13(1) Operating
rules shall be established and posted at
the operator’s station of the holst. SBuch
rules shall Include eirnal system and
ellowable Ilne speed for various loads,
Hules and notices shall be posted on the
car [rame or crosshead In a consplououa
loentlan, ncluding the staterment *'No
Riders Allowed.™

(1) No person shall be allowed to ride
on material bolsts except for the pur-
poses of lnspection and maintenance.

{2) Al entrances of the holstways
thall be protected by substantial gates
or bars which shall guard the full width
of the landing entrance, Al holstway
entrance bars and gates ghall be painted
with dlagonal contrasting colors, such
as black and yellow stripes.

1) Bars ghall be not less than 2- by
4-lnch wooden bars or the equivalent,
located 2 feet fromn the holstway lne,
Bars shall be located not less than 36
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inches pnor more than 42 inches above
the floor. :

(ll' Gates or bars protecting the en-
trances to holstways shall be equipped
with a latching device.

(3) Overhead protective covering of
2-inch planking, %-inch plywood, or
other solld material of equivalent
strength, shall be provided on the top
aof every material holst cage or platform.

(4) The operator’s statlon of a holst-
ing machine shall be provided with over-
head protectlon equivalent to tight
planking not less than I inches thick,
The support for the overhead protection
thall be of equal strength.

(5) Holst towers may be used with or
without an enclosure on all sides. How-
ever, whichever alternative Is chosen, the
following applicable conditions shall be
met:

{1) When a holst tower ls enclosed, it
shall be enclosed on &ll sldes for its en-
tire helglit with a screen enclosure of
IL-inch mesh, No. 18 T.8. gauge wire or
equivalent, except for landing access.

(i) When & halst tower 18 not en-
elosed, the holst platform or car ghall be
totally enclosed (caged) on all sides for
the full height between the floor and the
overhead protective covering with %%~
inch mezh of No. 14 US. gauge wire or
equivalent. The holst platform enclosura
shall include the required gates for load-
ing and unloading. A 6-foot high en-
closure shall be provided on the unused
gides of the holst tower at ground level.

{(8) Car arresting devices shall be In-
stalled to function in case of rope fallure,

{7y All material holst (owers shall be
designed by a licensed professional engl-
neer.

(8) All material holsts shall eonform
to the requirements of ANSI A10.5-158689,
Bafety Requirements for AMaterial
Holsts,

(¢c) Personnel hoists. (1) Holst towers
outside the structure sball be enclosed
for the full helght on the side or sides
used for entrance and exit to the strue-
ture, At the lowest landing, the enclosure
on the zides not used for exit cr entrance
to the structure shall be enclosed to &
height of at least 10 feet, Other sides of
the tower adiacent to finors or scaffold
platforms shall be enclosed to a helght of
10 feet above the level of such floors or
scaflolds.

{2) Towers Ilnside of structures shall
be enclosed on all four sides throughout
the full helght.

(3) Towers shall be anchored to the
etructure at Intervals not exceeding 185
feet. In addition to tie-ins, a series of
guys shall be installed. Where tle-ins
are not practical the tower shall be an-
chored by means of guys made of wire
rope at least ane-hall inch In diameter,
securely fastened to anchorage to en-~
sure stabllity.

(4) Holastway doors or gates shall be
not less than @ feet 8 inches high and
shall be provided with mechanical locks
which cannot be operated from the land-
ing side, and shall be accessible only to
persons on the car,

(8) Cars shall be permanently en-
closcd on all gides and the top, except
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gldes used for entrance and exit which
have car getes or doors.

(6) A door or gate shall be provided
at each entrance to the car which shall
protect the full width and height of the
car entrance opening.

{7) Overhead protectlve covering of
2-inch planking, 3%-lnch plywood or
other solid materlal of equivalent
strength shsall be provided on the top
of every personnel halst,

{8) Doors or gates shall be provided
with electric contacts which do not allow
movement of the hoist when door or gata
ls open.

(@) Safeties shall be eapable of stop=
ping and holding the car and rated load

when (travellng at governor tripplog
speed,
(10} Care shall be provided with a

capacity and data plate secured in a con-
spicuous place on the car or crosshesd.

11} Internal combustion engines shall
not be permitled for direct drive.

{12} Normal and final terminal stop-
ping devices ahiall be provided.

(13) An emergency stop switch shall
be provided in the car and marked
“Btop."

(14) Ropes: (1) The minimum num-
ber of holsting ropes used shall be threa
for traction hoists and two for drum-type
hoists.

(1) The minimum diameter of holsting
and counterwelght wire ropes shall be
Ls-1neh.

(ii1) SBafely factors:

Mrvmaos Factons or SareTy ron STEreseaow

Wme Rores
Rope speed Minimum
in fest par joaotor of
minutea: safery
B L e e ik 7. 60
| ¢ R A R A RS 17.76
I e i s 7.5
1 |- | e R St B 10
| S Py A. 25
- |- SRS L
1 R —— 8. 00
w1 e TR vy Y-S B. 76
|| B. G0
L 9.20
- 1 R R e A 8. 60
B e i i s i i 2.75
L T I
B0 10. 25
Bl e e i 10. 45
- TR T U, -

(16) Following azsembly and erection
of holsts, and before belng put in serv-
ice, an Inspection and test of all func-
tions and safety devices ghall be made
under the supervision of a competent

‘person. A similar Inspection and test is

required following major alteration of an
exisiing installation. All holsts shall be
inspected and tested al not more than
S-morth intervals. Records shall be
malintained and kept on file for the du-
ration of the job.

(16) All personne] holsts used by em-
plovees shall be constructed of materials
and components which meet the specl-
ficationa for materials, construction,
safety devices, assembly, and structural
integrity as stated In the American Na-
tional Standard A10.4-1963, Bafety Re-
quirements for Workmen's Hoists, The
requirements of thi=s subparagraph (18)

552(c)(16)
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do not apply to cantllever type person-
nel hoists.

(173 (1) Personnel hoists used In bridgs
tower construction shall be approved by
a registered professions]l engineer and
erected under the supervislon of & quali-
fied engineer competent in this fAeld.

(1 When a hoist tower is not en-
closed, the holst platform or car shall be
totally enclosed (caged) an all sldes for
the full helght between the floor and the
overhead protective covering with 34-
inch mesh of No, 14 US. gauge wire or
equivalent. The hoist platform enclosure
shall include the requlred gates for load-
ing and unloading

({11) These hoists shall be Inspected
and malntalned on s weekly basls. When-
ever the holsting equipment ls exposed to
winds exceeding 35 mlles per hour 1t ghall
be Inspected and put in operable condl-
tion before reuse.

itv) Wire rope shall be taken out of
gervice when any of the following condl-
tions exlst:

(g) In running ropes, alx randomly
distributed broken wires In one lay or
three hroken wires In one sgtrand In one
lny;

(b} Wear of one-third the origingsl
diameter of outside lndividual wires.
Kinking, crushing, bird caging, or any
other damage resulting In distortion of
the rope structure;

(¢) Evidence of any heat damage
from anyv cause;

(d) Reductlona {rom nominal dlam-
eter of more than three-sixty-fourths
inch for diameters to and including
three-fourths inch, one sixteenth inch
for diameters seven-eighths inch te 14

inches Inclusive, three-thirty-seconds
inch for dlameters 1'% to 1'% Inches
inclusive;

{(e) In standlng ropes, more than two
broken wires In one lay ln sectlons be=
yond end connections or more than one
broken wire at an end connection.

{d) Permanent elevatora under the
care and custody of the employer and
used by emplovees for work covered by
this Act shall comply with the require-
ments of American Natlonal Btandards
Institule Al17.1-1085 with addenda
AlT7 101087, AlT7.1b-1068. Al1T.1c-1563,
A17.1d-1970, and Inspected In accordance
with A17.2-1060 with addends AlT2a-
1965, A17 2b-1567.

g 1926.55¢8 Basc-mounled drum hoista

(pn) CGeneral reguirements. (1) Ex-
posed moving parts such &s gears, pro-
jecting screws, selscrews, chaln, tables,
chaln sprockels, and reclprecating or
rotating parts, which constitute a hazard,
shall be guarded.

(2 All controls used durlng the nor-
mnl operatlon cyvele shall be located

within easy reach of the operator’s
glation.
{37 Electric motor opcerated holsts

shall be provided with:

{1y A device to disconnect all motors
{rom the line upon power fallure and not
permit any motor to be restarted untl
the eontroller handle 1s brought to the
“off” position;

(i) Where applicable, an overspeed
preventive device,;

552(c)(17)
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(1) A means whereby remolely
operated hoists stop when any contrel 18
insffective.

(4) All base-mounted drum holsts in
use shall meet the applicable reguire-
ments for deslgn. constructlon, installa-
tion, testing, inspection, malntenance,
and operations, as prescribed by the
manufacturer

ib} Specific requirements. [Reserved]

g 1926.554 (werhiead hoists,

ia) General requirements, (1) The
safe working load of the overhead holst,
ps determined by the manufaclurer, shall
be Indicated on the holst, and this safe
workling load shall not be exceaded

{2} The supporting structure to which
the holst Is attached shall have a =afs
working lord equel to that of the haolst.

(3} The support shall be arranged s0
83 to provide for free movement of the
holst and shisll not restrict the holst {rom
lning Itself up with the load.

(4) The holst shall be installed only
in locations that will permit the operator
to stand clear of the logd at all times.

i5) Alr holsts shall be connected to an
alr supply of sufficient capacity and pres-
sure to ssfely operate the holst. All sir
hoses supplylng air shall be positively
connected to prevent their becoming dis-
connected durlng use,

{6) All overhead holsts in use shall
meet the applicable requirements for
construction, deslgn, Installation, testing,
inspection, malntenance, and operation,
as prescribed by the manufacturer,

(by Specific regquirements. [Reservedl

& 1926.559

(g} General regulrements. (1) Means
for stopping the motor or engine shall
be provided at the operator's station.
Convevor systems shall be equipped with
an audible warmning signal to be sounded
immedietely before starting up the
conveyor.

(2) If the operator’s statlon 1= at & re-
mote point, similar provislons [or stop-
plog Lhe motor or engine shall be pro-
vided nt the motor or engine Jocation,

{3) Emergency stop switches shall be
arranged so that the conveyor cannot be
started ngain untid the actosting stop
switeh has been reset to running or “On™
position.

14) Screw convevors shall be guarded
to prevent employee contact with tum-
ing flights,

i5) Where B CODVEYOr PAasses oVer work
areas, alsles, or thoroughfares, sultable
guards shall be provided to protect em-
plovees reqidred to work belaw the con-
YEVOTE

(68} All crossovers, alsles, and passage-
ways shall be conspicuously marked by
sultable siens, as required by Subpart O
of this part

(T} Conveyors shall be locked out or
otherwlse rendered Inoperable, and
tagged out with a “*Do Not Operate” tag
during repalrs and when operation is
hazardous to employees performing
malntenance work.

(8) All conveyors In use shall meel the
applicable requiréments for deslgn, con-
struction, inspection, testing, malnte-

Lonveryors,

nance, and operatlon, as prescribed In
the ANSI B20.1-1957, B8afety Code for
Conveyors, Cableways, and Relatad
Equipment.
§ 1926.556 Aerial lifw

(a} Creneral reguirements, (1) Unless
otherwlise provided in thls sectlon, agrial
lifts gcguired for use on or alter the #f-
Tective date of Lhis sectlon zhall be
deslgmed and constructed in conform-
ance with the applicable requirements
the American National Standard for
“Vehicle Mounted Elevaling and BRo-
tating Work Platforms." ANSI A2 2-
1969, Including appendix. Aerial lUfts
acqgiured beélore the effective

,
LM

date ol

Lthis sectlon, whith do not meet the re-
guirements of ANSIL A52 2-1960, may not
be used after January 1, 1978 unless they
shall have been modified so0 a8 to con-
form with the applicable design and
construction requirements  of Aol
AGZ 21979, Aeriad lifts Include Lthe [ol-
lowing types of vehlcie-motinted serinl

'

devices used to elevate perspnngl to )ob-
2lbe= above ground: (1) Extensible boom
platierms, (1) aerin] ladders, (1) articu-
lating boom platforms, Vv vertical
towers, and (v) a combination of any of
the above. Aerfal equipment may be
made of metal, wood, fberglass reln-
forced plastlc (FRP), or other material
may be powered of manually cperated
and are depmed to be aerial 11{ts whether
pr not they are capable of rolating about
a substantially vertical axis.

(2) Aerial lifts may be “fAeld modifed™
for uses other than those Intended by
the manufacturer provided the modifica-
tien has been certifled |n writing by the
manufacturer or by any other egquivalent
entity, such as a natlonally recocrilzed
testing laboratory, to be In conformits
wilth all applieable provisions ol
AD2 21869 and this section and to
least as safe as the equipment was belore
modification.

(b} Specifie requ

- o H F oo
s :-""l'!'t.'.'— i LOogdger

trucks gnd tower frucky
shall bBe secured In the

position by the locking device on top

ol o

"".l_"fl.'l: :

lower travells

the truck cab, and the manually oper
ated device at the base of the ladder
before the truck Is moved for highwa
travel

2y Extensibles and grifculating boon

platforms. (1) Lift eantrols shall be tested
eich day prior to use to determine thnd
such controls are In safe working comn-
dition.

i) Only authoriz
erate an aerfal 110t

ed persons shall

{4y BRluUng off to an adlacent pala
structure, or equipment while working
from an aerial 1H{E shall not he permitled

(lv) Emplovees shall always tand

firmly on the flopor of the basket, and
shall not sit or climb on the edge of the
basket or use planks, lsdders, or other
devices for A work positicn

iv) A body belt shall be worn and a
lansard attached to the boom or basket
when warking from an serial HEt

(vl Boom and basket load /imits spacl-
fled by the manufacturer shall not be
excceeded.

fvil) The brakes shall be set and when
outriggers are used, they shall be posl-
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tloned on pads or & solid surface. Wheel
chocks shall be Installed belore using ko
aerin] 1M{t an an Incline, provided t
a be safely lnstalled.

vill) An aerial NI trick shall o
moved when the boom 1s elevoted
worklng positlon with men In the ba
except far squipment which iz speciil-
cally destgried for this type ol opel n
in eccordance with the provisions of
subparagraphs (1) and (23 of paragrapb

) of this seclion
ix7 Artloulating boom and exted

bpom phatforms, primarily di
I".'J'."u"l'.':;r"i CATTIErS ghall have b -
form tupper) and lewer cont; ' 43

conlmmls hall be In or LGeslde lhe plat-
form within easy reach of the operalor.
Lower cantrols shall provide for pver-
riding the upper controls. Controls shall
b4 plainly marked as to thelr function
Lower lavel controls shall not be operated
unless permission has been obtalned
from the employee In the 1ift, except In
caze of PIMETrECTCY.

(e} Climbers shall not be worn while
performing work from an aerial 1t

(%11 The insulated portion of an
aerial lUft shall not be altered In Any
manner that might reduce jts Insulating
vilue

(xil!) Before moving an serinl Uft for
travel. the boom(s) shall be inspected to
pee Lhat It 13 properly cradled and out-
riggers are in stowed position excepl as
rrovided in mybdivision villd) of thls
seulbiparagraph

(1Y Eleelrical tezfs. All electrical Lests
ghall copform to the requirements of
ANST AS22-1060 sectlon 5. Howeéver
eqiivalent d.c voltage tests may be used
in Meu of the ac, voltage specified In
A2 21988 de. vollage tests which are
approved by the enquipment manu-
facturer of eguivalent entity shall be
ronsidered an equlvolent teat for Lhe
purpose of this subparagraph (8).

(4} Bursting gafety foctor, The provis
ginng of the American Natlonal Btand-
ards Institute standord ANBI AB2 2-
1869 pection 4.0 Bursting Safety Factor
ghall apply to all eritical hydmuliec and
preumatic compotients, Critical com-
ponenis are those in which a fallure
would result in a free [all or free rotation
of the boom. All noncrltical components
shall have & bursting snfety {nctor of at
leaat 2o 1

i5 Welding stondards. All welding
ghall conform to the followlng standards
a2 appllcable:

ity Blandard Qualification Procedure,
AWE B3.06-41.

(11' Recommended Practices for Aulo-
mollve Weldlng Deslgn, AWS D8 4-61.

il Standard Qualifieation of Weld-
Ing Procedures and Welders for Pliping
and Tublng. AWS D10.8-80.

(v} Specifications for Welding High-
winy and Rallway Bridges. AWS D23.0-89.

Subpart O—Motor Vehicles, Mecha-
nized Equipmenl, and Marine

Qperalions
g 1926.600 Eguipment
ia) General reguirements. (1) All

equipment left unattended st night, ad-

AND MARINE OPERATIONS

Incent to a hlghway In normal use, or ad- »

jacent to construction preas where work
is In progress, shall have appropriate
lights or reflectors, or barricades
equipped with apprepriate llghts or re-
flectors, to ldentify the location of the
equipment -

(2) A safery tire rack, cage, or equiva-
lent protection shall be provided and
used when inflating, mounting, or dis-
mouhting tires installed on spll rims, or
rims equipped with locking rings or &lm-
ilar devices

(3) (1) Heavy machiuery, equipment,
or paitz thereo!l, wlich are suspended or
held aloft by use of slings, holsts, or jacks
shall be substantially blocked or cribbed
to prevent falllng or shifting before emi-
plovees are permiltted Lo work under or
belween thiem, Bulldozir
blades, end-loader bnckets, dump bodles,
and slmllar equipment, shall be either
fully lowered or blocked when belng re-
paired or when not in use. All controls
ehall be in 8 neutral position, with the
motors stopped and brakes sct, unless
work belng performed requlres other-
wise,

5 - P LA
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i Yhenever the equipment s
parked, the parEing Lrake shnall bhe s¢l.
Equipnent | wrked on Inellnes shall hove
tlig wheels chocked and the parking

brake sat

(4) The use, ¢are and charglng of all
batteries shall conform to the requlie=
ments of Subpart K of this part

{57 All cab glass shall be safely glass,
or egquivalent, that introduces no visible
distortion afecting the safe operation
of any machine covered by thils subpart,

(6Y All equipment covered by thils sub-
part shall comply with the requirements
of §1518550(a) (15 when working or
belng moved ln the vicinity of power
lines or energlzed transmifters.

(b) Specific requirements. [Reserved)

§ 1926.601 Movror vehicles.

{a) Coverage. Motor vehlcles pa cov-
ered by this part are those vehicles that
operate within en off-highway Jobalte,
not open to public traffic. The regquire-
ments of this =ection do not apply to
equipment for which ruies are prescribed
in § 1924 602

th) Generagl requirements. (1) All ve-
Rhicles shall have o service brake system,
an emergency brake system, and a park-
ing brake system. These systems may use
common components, and shall be maln-
tained In operable condidian,

(21 (1) Whenever visibility conditions
woarrant additional llght, all vehicles, or
combinations of vehicles, in use shall be
equipped with at least two headlghts
gnd two taflllghts In operable condition.

i11) All vehicles. or combination of
weliicles, shall have brake lighls in opera-
ble condition regerdless of light con-
ditlons,

i3} All vehicles shall be equipped with
an adequate audlible warning device at
the operstor's statlon and in an operable
condition

{4) No employer shall use any motor
vehicle equipment having an obstructed
view to the rear unjess,
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{1y The vehicle has & reverse slgnal
alarm audible above the surrounding
noise level or:

iy The vehicle i backed up only
when an observer slgnals that it is safe
todo so.

(5) All wvehicles with cabs shall be
equipped with windshields and powered
wipers, Cracked and broken glass shall
be replaced. Vehlcles operating in areas
or under conditions that cause fogging
or frosting of the windshlelds shall be
e¢quipped with operable defogging or de-
rosting devices.

tgy All haulage vahldles, whose pay
load Is loaded by means of cranes, power
shovels, loaders, or slmllar equipment,
shall have a cab ghlgld and/or canapy
adequate to protect the operator from
ghifting or falling materials.

{7y Tools and material shall be se-
cured to prevent movement when trans-
ported in the some compartment with
gimnployees

(8) Vehleles used to transport em-
plovees shall have seats firmly secured
and adequate [or the number of employ-
ee5 10 be carrled.

iUy Beal belts and ancliorages meetlng
Lhe reguirements of 40 CFR Part 571 (De-
portment of ‘Transportation, TFederal
Maotor Vehicle Safety Standards) shall
be installed in all motor vehlcles.

i10) Trucks with dump bodlies shall
be equipped with positive meens of sup-
port, permanently attached, and capable
of being locked In positlon to prevent
accldental lowering of the body while
malntenance or lnspection work 1s belng
done,

£11) Operating levers controlling
holsting or dumpling devices on haulage
bodles shall be egulpped with a latch
or olher device which will prevent accl-

dental starting or tripping of the
mechanism.
i12) Trip handles for taligates of

dump trucks shall be so arranged that,
in dumping, the operator will be In the
clear,

(13 1y Al rubber-tired motor velhilele
equipment manufactured on or after
May 1, 1872, shall be equipped with Iend-
ers, All rubber-tired motor wvehlcle
eguipment manufactured before May 1,
1872, shall be equipped with fenders not
later than May 1, 19873.

(i) Mud Baps may be used In lleu of
{enders whenever molor vehicle equip-
ment s not designed for fenders.

14y Al vehicles In use shall be
checked at the beglnning of each shift
to pesure that the followlng parts, equlp-
ment, and aceessorles are in safe operat-
ing condition and free of apparent
damage that could cause fallure while In
use: service brakes, Including trailer
brake connections; parking system
ihand brake) ; emergency stopplng sys-
tem (brakes); tires; horn; steering
mechanism; coupling devices: seat belts;
nperating controls; and safety devicea.
All defecta shall be corrected before the
vehicle 1s placed in service. These
requirements also apply to equipment
such nas lghts, reflectors, windshield

601(b)(14)
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wipers, defrosters, fire extingulshers, etc.,
where such equipment {s necessary,

g 1926.602 Material handling equip-

menl.

(a) Earthmoving equipment; General
{1y These rules apply to the follow-
ing types of earthmoving equipment:
scrapers, loaders, crawler or wheel trac-
tors, bulldozers, off-highway trucks,
graders, agricultural and industrial trac-
tors, and similar equipment. The promul-
gaution of specific rules for compactors
and rubber-tired “skid-steer” equipment
{s reserved pending consideration of
standards currently being developed.

(2) Seat beilts. (1) Beat belts shall be
provided on all equipment covered by
this section and shall meet the require-
ments of the Soclety of Automotive En-
glneers. J386-1869, Seat Belts for Con-
struction Equipment. Seat belts for agrl-
cultural and Ught industrial tractars
shall meet the seat beltl requirements of
Boclety of Automotive Englineers J33Ja-
1070, Operator Protectlon for Agricul-
tural and Light Industrial Tractars

(i) Seat belts need not be provided
for equipment which Is designed oniy for
standup operation.

(111) Seat belts need not be provided
for equipment which does not have roll-
over protective structure (ROP8) or
adeguate canopy protection.

i3) Acces: roadways and grades. (1)
No employer shall move or cause to be
moved construction egulpment or ve-
hicles upon any access roadway or grade
unless the access roadway or grade is
constructed and maintained to accom-
modate safely the movement of Lhe
equipment and vehieles involved

(11} Every emergency R[ocess ramp
and berm used by an employer shall be
constructed to restmln and control run-
away vehicles.

i4) Brakez. All earthmoving equlp-
ment mentloned in this § 1826.602(m)
ghall have a service braking system ca-
pable of stopplng and holding the equip-
ment {ully loaded. as specified in Boclety
of Automotive Engineers SAE-JI3T,
Loader Dorzer-1871, J238, Omaders-
1971, and J318b, Berapers-1071. Brake
syetems for self-propelled rubber-tired
off-highway equipment manufsctured
after January 1, 1972 shall meet the
applicable minimum performance ¢ri-
teria set forth In the following Soclety
of Automotlve Engineers HRecom-
mended Practices:

Self-Propeliled
Bcapers ..
Belt-Propelled

BAE J316b-1871

Oraders ... BAE J330-18971
Trucks and
Wagona ... EAE J188-1071
Front End
Loaders and

DORers . ....SAE J237-1071

(5) Fenders, Pneumatic-tired earth-
moving haulage eguipment (trucks,
acrapers, tractors; and tralling unita)
whose maximum speed exceeds 15 miles
per hour, shall be equipped with fenders
on all wheels to meet the requirements
of Baclety of Automotive Engineers BAE
J3218-1870, Fenders for Pneumatie-

602(a)(1)
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Tired Earthmoving Haulage Equipment.
An employer may, of course, at any time
seek to show under § 1928.2, that the un-
covered wheels present no hazard to per-
sonnel from flylng materials.

(8) Rollover gprotective sfructures
(ROPS). SBee Subpart W of this part for
requirements for rollover protective
structures and overhead protection.

(7)) Rollover protective structures for
off-highway trucks., The promulgation
af standards for rollover protective struc-
tures for off-highway trucks ls reserved
pending further study and development.

(8) Specific eflective dates—brakes
and fenders, (1) Equipment mentioned In
paragraph (a) (4) and (5) of thils sec-
tion, and manufactured after January
1, 1872, which Is used by any employer
after that date, shall comply with the
appllicable rules prescribed thereln con-
cerning brakes and fenders. Equlpment
mentioned in paragraph (a) (4) and (5)
of this .section, and manufactured
before January 1, 1872, which is used
by any employer after that date, shall
meél the applcable rules prescribed
herein not later than June 30, 1873, It
should be noted that, as permitted under
§ 1926.2, employers may recuest varia-
tlons from the applicable brakes and
fender standards regquired by this sub-
part. Employers wishing to seek varia-
tions from the applicable brakes and
fenders rules may submit any requests
for varlations after Lhe publication of
this document in the Feperal REcisteEn,
Any statements Intending to meet tha
requirements of § 19282(b) (4), should
speciiy how the variation would protect
the safety of the employees by provid-
ing for any compensating restrictions on
the operation of equipment.

i1} Notwithstanding the provislons of
pammgraphs (a) (5 and f(a)(8)il) of
thiz section, the requirement that fen-
dere be Installed on pneumatie-tired
enrthmoving haulage equipment, s sus-
rended pending reconsideration of the
requirement.

{0y Audible alarms. (1) All bidirec-
tlonal machines, such as rollers, com-
pacters, front-end loaders, bulldozers,
and similar equipment, shall be equipped
with a horn, distinguishable Irom the
surroumding nolse level, which shall be
operated as needed when the machine is
moving In elther direction. The hom
shall be malntalned In an operatve
condition,

(Y No employer shall permit earth-
moving or compacting equipment which
has an obstructed view to the rear to be
used In reverse gear uniess the equip-
ment has in operatlon a reverse slgnal
alarn  distingulshable from the sur-
rounding nolse level or an employes glg-
nals that It Is safe to do so.

(10) Scissor points. Sclssor polnts on
all front-end loaders, which constilute a
hazard to the operator during normal
operation, ehall be gunrded.

(b) Excavating and other equipment,
{1 Tractors covered in paragraph (a)
of this sectlon shall have seat belts os
required for the operators when scated
In the nermal geating arrangement for
tractor operallon, even though back-

hoes, breakers, or other similar attach-
ments are used on thess machines for
excavating or other work.

{2) For the purposes of this subpart
and of Bubpart N of this part, the nomen-
clatures and descriptions for measure-
ment af dimensions of machinery and
attachments shall be as described In Bo-
clety of Automotive Engineers 1870
Handbook, pages 1088 through 1103.

{3) The safety requirements; ratios,
or imitations applicable to machines or
attachment usage covered in Power
Crane and Bhovel Assoclations Stand-
ards No. 1 and No. 2 of 1568, and No. 3
ol 1968, shall be complied with, and shall
apply to cranes, machlnes, and sattach-
ments under this part.

fte) Lifting and hauling eguipment
fother than eguipment covered under
Subpart N of this part). (1) Industrial
trucks shall meet the requirements of
§1526.800 and the {ollowing

(1) LAft trucks, stackers, etc., thall
have the rated capacity clearly posted
oo Lhe vehlcle s0 as to be clearly visible
to the operator. When auxillary remov-
able counterwelghts are provided by the
manufaeturer, correspanding alternate
rated capacities nlso shall be cleirly
ghown on Lthe vehlele, These ratings shall
not be exceeded.

(i1) No modificatitns or additions
which affect the capaclty or safe opera-
tion of & eguipment =hall be made
without the manufactorer's written ap-
proval. If such modifications or changes
are made, the ecapacity, operation, and
malntenance lnastruction plates, tags, or
decals shall be changed accordingly. In
no caze shall the original safety factor of
the equipment be reduced.

() Ir a load is lifted by two or mora
trucks working tn unisan, the propartion
of the total load carrled by any one truck
shall not exceed 1t capacity

(I¥) Bteering or spinner koobs shall
not be attached to the steerlng wheel
unless the steering mechanlsm |5 of a
type that prevenls road réactions from
caus=ing the steering harndwheel to spln.
The steering knobh shall be mounted
within the periphery of the wheel

iv) All high [ift rider Industrial tricks
shall be equipped with overhead guards
which meet Lhe conflguration and siric-
tural requirements ns defined In para-
graph 421 of American Natlonal Stand-
Ards Institute B58 1-1960, Safety Stand-
ardes for Powered Industrial Trucks

ivl) All industrial trucks in use sball
meet the applicable requirements of de-
sign, construction, stabliity, Inspecton
testing, malntenance, and operation, &s
defined in American Nationa! Standards
Institute B5A.1-1080, Salely Standards
for Powered Industrial Trucks
(Boc. 8, Pub L 01-538, 84 Stat, 1683 (W TEC
868)) 3T FR 29503, Deo. 18, 197]. &s
amended at 38 FR 1885648, June 37, 1673 ]

E 1926603 Piledriving equipment,

in) General reguirements (1) Bollers
and piping systema which are a part of,
or used with, plle driving equipment shall
meet the applicable requirements of the
American Boclety of Mechenien! Engl-
neers, Power Bollers (sectlon I),
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(2) All pressure vessels which are a
part of, or used with, pile driving equip-
ment shall meet the applicable require-
ments of the American Boclety of Me-

chanical Engineers, Pressure Vessels
isectlon VIII).

i3) Overhead protection, which will
not obscure the vislon of the operator and

which meets the requirements of S8ubpart
N of this part, shall be provided. Protec-

ticn. shall be the equlvalent of 2-lnch
planking or other solid material of equiv-
alent strength.

i4) Btop blocks shall be provided for
the leads to prevent the hammer from
being ralsed against the head block

(5) A blocking device, capahble of sufely
supporting the welght of the hammer,
shall be provided for placement in the

leads under the hammer at all times
while employeea are working under the
bammer, °

i) Guards shall be provided across
the top of the head block to prevent the
cable from Jumping out of the sheaves.

(7Y When the leads must be Inclined
in the driving of batter plles, provisions
shall be made to stabilize the leads.

(B} Fixed leads shall be provided with
ladder, and adequate rings, or similar
attachment polnts, so that the loft
worker may engage his safety belt lan-
yard to the leads. If the leads are pro-
vided with loft platformis), such plat-
form(s) shall be protected by standard
guardralls.

(9} Bteam hose leading to a steam
hammer or jet pipe shall be securely at-
tached to the hammer with an adeqguate
length of at least Y;-lnch diameter chaln
or cable to prevent whipping in the event
the joint at the hammer is broken. Alr
hammer hoses shall be provided with the
same protection as required for steam
ANes,

(10) Bafety chains, or equivalent
means, shall be provided for each hose
connection to prevent the lne from
thrashing around in case the coupling
becomes disconnected.

(11) Steam line controls shall consist
of two shutoff valves, one of which shall
be a qulck-acting lever type within easy
reach of the hammer operator.

12} Guys. outriggers, thrustouts, or
counterbalunces shall be provided as
necessary to meintain stabllity of plle
driver rigs.

(b Piie driving from barges and
floals. Barges or floats supporting plle
griving operations shall meet the ap-
plicable requirements of § 1826 805

icl Pile driving eguipment. (1) En-
gineters and winchmen shall accept slg-
nale only from the deslgnated slgnalmen.

(2) All employees shall be kept clear
:.*-'I:n_aln plliing is belng holsted Into the
SRS,

(3) When piles are being driven In an
excavated pit, the walls of the pit ghall
be sloped to the angle of repose or sheet-
pled and braced

i4) When steel tube piles are belng
"blown out”, employees shall be kept well
beyofid the range of falling materials

(5) When it is necessary to cut off the
tops of driven plles, plle driving oper-
alons ghall be suspended except whers
the cutting operations are located at

least twice the length of the longest plle
from the driver.

(6) When driving jacked plles, all ac-
cess pits shall be provided with ladders
and bulkheaded curbs to prevent mate-
rial from falling Into the pit.

§ 1926.604 Site clesring.

(a) General requirements, (1) FEm-
plovees engaged {n slte glearing shall be
protected from hazards of Dritant and
toxlc plants and sultably lnstructed Io
the first ald treatment avallable,

(2) All equipment used in eite clear-
Ing operations shall be eguipped with
rollover guards meeting the require-
ments of this subpart, In addition, rider-
operated eguipment shall be equipped
with an overhead and rear canopyv guard
meeting the following requirements:

iy The overhead rovering on this
eanopy structure ghall be of not less than
La-inch =teel plate or 145-inch woven wire
mesh with openings no greater than 1
inch, or equivalent,

(i} The opening In the rear of the
canopy structure sghall be covered with
not less than Y-inch woven wire mesh
with openings no greater than 1 Inch,

(b} Specific reguirements. [Reserved]
§ 1926.605 Marine operations and equip-
ment

ia) Material handling operations. (1)
Operations fitting the definition of “ma-
terial handling'' shall be performed in
conformance with applicable reqguire-
ments of Part 1918, “Bafety and Health
Regulations for Longshoring” of this
chapter. The term "longshoring opera=
tions" means the loading, unloading,
moving, or handling of construction me-
terials, equipment and supplies, ete. into,
in, an, or out of any vessel from a fixed
structure or chore-to-vessel, vessel-to-

shore or flxed structure or vess=el-to-
vessel
ib) Access to barges. (1) Rampe for

access of vehicles to or between barges
shall be of adequate strength, provided
with =side boards, well maintained and
properly secured.

(2) Unless employees can step safely
to or from the wharf, float, barge, aor
river towboat, elther a ramp, meetlng
the requirements of subparagraph (1)
of this paragraph, or a safe walkway,
shall be provided.

{3) Jacob's Iedders shall be of the
double rming or fat tread type. They shall
be well maintalned and properly secured,

(4) A Jacob's ladder shall either bang
without slack from [tz lashings or be
pulled up entirely,

{(6) When the upper end of the means
of access rests on or is flush with the top
of the bulwark, substantial steps, prop-
erly secured and equipped with at least
one substantial hand rail spproximately
33 inches In helght, shall be provided
between the top of the bulwark and the
deck

(6) Obstructions shall not be lald on
or across the gangway.

i7y The means of access shall be ad-
equately lluminated for its full length,

(B) Unless the structure makes it Im-
possible, the means of access shall be g0
located that the loed will not pass over
employees.
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(c) Working surfaces of barges. (1)
Emplovees shall not be permitted to walk
along the sides of covered llghters or
barges with coamings more than 5 feet
ligh, unleas there = a 3-foot clear walk-
way, or a grab rall, or a taut handline
is provided.

(2) Decks and other working surfaces
shall be maintained In a safe condition.

(3) Employees shall not be permitted
to pass fore and aft, over, or around deck-
loads, unless there s & safe passage.

i4) Employees ehall not be permitted
to walk over deckloads from rail to
coaming unless there is a safe passage,
If it is necessary to stand st the out-
board or Inboard edge of the deckload
where less than 24 Inches of bulwark,
rall, coaming, or other protection exists,
all employees ghall be provided with a
suitable means of protection sgainst fall-
ing from the deckload.

(d) First-aid and Hfesaving equip-
ment. (1) Provisions for rendering first
ald and medical assistance shall be In
accordance with Subpart D of this part.

{2) The employer shall ensure that
there 1s in the vicinity of each barge in
use at least one U.S. Coast Guard-
approved 30-inch Ufering with not less
than 90 feet of line attached, and at least
one portable or permanent ladder which
will reach the top of the apron to the
surface of the water. If the above equip-
ment 1s not available at the pler, the
emplover shall furnish |t during the time
that he is working the barge.

{3) Employees walking or working on
the unguarded decks of barges shall be
protected with US. Coast Guard-
approved work vests or buoyant vests,

tel IMring operations. [Reserved]

§ 1926.606 Definitions applicable to this
subpart.

ia) "Apron"—The area along the
wateriront edge of the pier or whart.

(b) “Bulwark"—The side of a ship
above the upper deck,

(e) "Coaming"—The ralsed frame, as
around a hatchway In the deck, to keep
out water.

(d} “Jacob's ladder’—A marine lad-
der of rope or chaln with wooden or
metal rungs,

(e) "Rall", for the purpose of 4 1928.-
805, means a light structure serving as a
guard at the outer edge of a ship's deck.

Subport P—Excavations, Trenching,
and Shoring

& 1926.650 General protection require-
ments.

(a) Wealkways, runways and side-
walks shall be kept clear of excavated
material or other obstructions and no
sidewalks shall be undermined unless
shored to carry a minimum live load of
one hundred and twenty-five (125)
pounds per square foot.

i(b) If planks are used for ralsed
walkways, runways, or sidewalks, they
shall be lald parallel to the length of
the walk and fastened together against
displacement.

{e) Flanks shall be uniform In thick-
ness and all exposed ends shall be pro-
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vided with beveled cleats to prevent
tripping.

id) Ralsed walkways, rnunways, and
gidewnlks shall be provided with plank
gtepz on strong stringers. Ramps, used
In lleu of steps, shall be provided with
cleals to Insure & =afe walking surface.

fted All employees shall be protected
with personal protective equipment for
the protection of the head, eyes, respira-
tory organs, hands, feet, and other parta
of the body as set forth in Subpart E
of this part.

({7 Employees exposed to vehlenlar
trafMc shall be provided with and shall
be Instructed to wear warning vests
marked with or made of reflectorized or
high visibility material.

(g} Employees subjected to hazardous
dusts, gases, {fumes, mists, or atmospheres
deflclent In oxygen, shall be protected
with approved resplratory protection ss
set forth In Subpart D of this part.

(h) No person shall be permitted un-
der loads handled by power shovels, der-
ricks, or holsta To avold any spiliage
employees shall be required to stand
away from any vehlcle being loaded

(1) Dally inspections of excavations
shall be made by a competent person. 1f
evidence of possible cave-Ins or slides is
apparent, all work In the excavation shall
cease until the necessary precautions
have been taken to safeguard the em-
plovees,

§ 1926.651 Specific excavation require-
men s,

(a) Prior to opening an excavatlion
effort shall be made to determine
whether underground installations: e,
sewer, telephone, water, fuel, electric
lines, ete, will be encountered, and {f so,
where such underground installations
are located. When the excavation ap-
proaches the estimated location of such
an lostallation, the exact location shall
be determined and when it 15 uncovered,
proper supports shall be provided for the
existing Installation. Utility companies
shall be contacted and advised of pro-
posed work prior to the start of actual
excavation.

{b) Trees, boulders, and other surface
encumbrances, located so As to create a
hazard to employees involved in excava-
tion work or in the vicinity thereof at any
time during operations, shall be removed
or made safe before excavating 1s begun.

fc) The walla and faces of all excava-
tlons In which employees are exposed to
danger [rom moving ground shall be
guarded by a shoring system, sloplng of
the ground, or some other equivalent
means,

(d) Excavatlons shall be inspected by
a competent person alter every raln-
storm or other hazard-inereasing occur-
rence, and the protection agrinst slides
and cave-lna shall be Increased If
necessnry.

{e) The determination of the angle
of repose and design nof the supporting
system shall be based on careful evalu-
ation of pertinent factors such as: Depth
of cut; poasible variation In water con-
tent of the material while the excavation
is open; anticipated changes {n materials
{rom exposure to alr, sun, water, or [reez-
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ing; loading imposed by structures,
equipment, overlying materlal, or etored
material; and vibration from equipment,
blasting, traffic, or other sources

(f} Supporting systems; e, pllng,
cribbing, shoring, ete., shall be deslgned
by a guallfied perscn and meet accepted
engineering requirements. When te roda
are u=zed to restraln the top of sheeting
or other retalning systems. the rods shall
be securely anchored well back of the
angle of repose., When ticht sheeting or
sheet plling is used, full loading due to
ground water table shall be a=zsumed, un-
less prevented by weep holes or dralns
or other means. Additlonal strincers, ties,
and bracing shall be provided to allow
for any necessary temporary removal of
individual supports.

ig) All slopez shall be excavated to at
least the angle of repose except {or areas
where solid rock allows for line driling
or presplitting.

{h) The angle af repese shall be flat-
tened when an excavation has wiater
conditions, silty materials, loose boulders,
and areaz where eroslon, deep frost ac-
tion, and slide planes appear

(i) (1) Inexcavations which emplovees
may be required to enter., excavated or
other material shall be effectively stored
and retalned at least 2 feet or more from
the edge of the excavation.

(2) As an alternative to the clearance
prescribed in subparagraph (1) of this
paragraph, the employer may use affee-
tive barriers or other effective retaining
devieces in lieu thereof In order to prevent
excavated or other materials from falling
Into the excavation.

(j) Bldes, slopes, and faces of all ex-
cavatlons shall meel accepted engineer-
ing requirements by scaling, benching,
barricading, rock bolting, wire meshing,
or other equally effective means, Special
attentlon shall be given to slopes which
mav be adversely affected by weather or
molsture content.

ik) Bupport systems shall be planned
and designed by a qualified person when
excavation is in excess of 20 feet in depth,
adjacent Lo structures or improvements,
or subject to vibratlon or ground water.

(1) Materials used for sheeting, sheet
plling, cribbing, braclng, shoring, and
underpinning shall be in good serviceable
condition, and timbers shall be sound,
free from large or loose knots, and of
proper dimensions.

im) Speclal precautions shall be taken
in sloplng or shoring the sidex of excava-
tions adjacent to a previoualy backfilled
excavation or & fill, particularly when
the separation is less than the depth of
the excavation. Particular attention also
shall be pald to joints and seams of mate-
rial comprising a face and the slope of
such seams and jolnts.

in) Except In hard rock, excavationa
below the level of the base of footing of
any foundation or retaining wall zhall
not be permitted, unless the wall Is un-
derpinned and all other precautlons
taken to insure the stabllity of the ad-
jacent walls for the protection of em-
ployees lovolved In excavalion work or
in the vicinlty thereo!.

(o) I the stabllity of adjolning bulld-
ings or walls |s endangered by excawva-

tions, shoring, braclng, or underplnning
ehall be provided as pnecessary to lnsure
their safety. Buch shoring, bracing, or
underpinning shall be inspected dally or
more often, s conditions warrant, by a
competent person and the protection ef-
fectively malntalned.

ip) Diversion ditches, dlkes, or other
siitable means shall be used ta prevent
surface water from entering An excava-
tion and to provide adegquate dralnage of
the area adjacent to the excavation. Wa-
ter shall not be allowed to accumulate in
an excavation

(g II it is necessary to place or oper-
nte power shovels, derricks, trucks, mate-
rials, or other heavy oblects on a level
above and near an excavation, the slde
of the excavatlon shall be sheet-plled
shored, and braced as neceszary to resist
the extra pressure due to such superims=
posed loads

ir) Blasting and the use of explosives
shall be performed In accordance with
Subpart U of this part

(s} When moblle equipment is utillzed
or allowed adiacent to excavations. sub-
stantial stop logs or barricades shall be
installed. If possible, the grade should
be away from the excavation

it} Adegquate barrier physical protec-
tion shall be provided at all remotely lo-
cated excavations. All wells, plts, shafts,
etc,, zhall be barricaded or covered. Upon
completion of exploration and similar op-
eratlons, temporary wells, pits, shafts
etc.. shall be backfllled.

{u) If possible, dust conditions shall te
kept to a minimum by the use of wnter,
salt, calelum chlpride, oll, or other meansa

(v} In locatlons where oxygen defl-
clency or gaseous conditions are pozsible,
alr In the excavation shall be testad. Con-
trols, as set forth in Subparts D and E of
thls part, shall be established to assure
acceplable atmospheric conditions. When
flammable gasss are present, adeguate
ventilation shall be provided or soiurces
of lenitlon =hall be ellminated. Attended
fmergency rescue equlpment, such &
breathing apparatus, n salety harness
and line, basket stretcher, ete., ghall be
readily awvailable where adverse atmos-
pheric conditions may exist or develop In
an excavation

{w) Where employees or egqulpment
are required or permitted to cross over
excavations, walkwnys or bridges with
standard guardrails shall be provided

{x) Where ramps are used for em-
ployees or equipment, they shall be de-
signed and constructed by gualified per-
sons in accordance with accepled engl-
neering requirements.,

iy} All ladders used on excavation op-
erations shall be in accordance with the
requirements of Bubpart L of this part

§ 1926.652 Specific trenching require-
ments.

{n!) Banks more than 5 feet high shall
be shored. lald back to a stable slope, or
some other egquivalent means of protec-
tion shall be provided where employees
may be exposed to moving ground or
cave-ins. Refer to Table P-1 as a gulds
in sloping of banks. Trenches less than §
feet in depth shall also be effectively pro-
tected when examination of the ground
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indicates hazardous ground movement
nay be expected.
ih) Sldes of trenches In unstable or soft

1

muaterial, 5 feet or more In depth, shal

pbe shored, sheeted, braced oped, or

therwise supported by mean ffi-

ent strength to protect the emy £5

irking within them. Bee Table -1,

I {ollowing paragrap! 115
oL ian

Sides of trenches In ha

pact soll, Including embankm all

e an

shored or otherwise supported
the trench l= more than 5 i

arid B et or more In lencgth I ieu
of shoring, the sides of the ave
the 5-foot level may be sloped re=

ude collapse, but shall not per
than & 1-foot rise to each ‘p-Toot Dhori-

zontal, When the outslde diameter of

rary protection shall be provided for the
full depth of that part of each pler hole
which is above the bell. A Ufeline, sult-
able for instant rescue and securely
fastened to s shoulder harness, shall be
worm by each emplovee entering the
shafts. This lifeline shall be individually
manned and separate from any line used
to remove materials excavated [rom the
bell footing

(gl Minimum requirements [or
trench timbering sheall be in accordance
with Table P-2

Tabla
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(2) Braces and dlagonal shores in a
wood shoring system shall not be sub-
Jected to compressive stress In excess
of values given by the followlng formula:

S =1300—20L
5"
Maximum ratio L=50
D
Where
L=Langth unsupported, In inches
D—=Least side of the timber in inchea

S=Allowable sgtresa in pounds per square
inch of croas-section.

-1

APPROXIMATE ANGLE OF REPOSE
FOR SLOPING OF SIDES OF EXCAVATIONS

plpe 1s greater than 6 feet, & bench of
4-{oof minimum shall be provided at the
Lloe of the sloped portion
id) Materials used [or sheetlng and -
theet plling, braclng, shoring, and under- Molat Clays, Silte, Looas o = 2 iz e . -~
pinning, shall be in good serviceable con- Noa- Hemogeaous Bolld E = 2 =4 -
Ay B A Feguire Shoring and Bracieg, - 5 ol -
dition, and timbers u=ed shall be sound u g ] - 2 a
_ LA heaes oy = E S The Pragance ol Oround - o @~ s = 8 .5
and free from large or loose knots, and Waoler Reguires Speciel ¢ o « ¥ £ s o ir;
shall be designed and installed so as Treaiment, . B w : =
- —
to be effective to the bottom of the wa £ - e 8 - -
EXCAVALION. -ﬁ: : g “:"E ~=h 1 5‘; * *
ier Additional precautlons by way of =E - Ew - ]
i = = - =9
shoring and bracing shall be taken to - = 5; i. S
- — 7] —
orevent s e i ' e | 2 =5 =3 xXCAav -
preven ..11.1;_3!_1_r_ ave-ins when excava e o == o 7
Lions or trenches are made In locations -
adlacent 1w backfilled excavalions, or - AN = R I T ACr
where excavations gre subjected to vi- y
brations from railroad or highway traf- Rrigtnay Soowns Lime
filc, the operation of machinery, or any
yther source
' Emplovees entering bell-bottom
pler holes shall be protected by the in-
talletlon of Ao removable-type casing
sufliclent strength to resist shifting
of the surrounding earth,. Such tempo-
TibLE P-3
TREMCHE SAORINO—MINTHTE ARQUTIREMENTE
Blra and spacing of mambare
Uprighta Btringers Crosa braces )
Lrapith ol Hlud ar condition ol sarth _ - — — e — Marimum spacing
trencl Width of trench
Minimum Marimum Miolmom Mazimam e — S
dlmenslon spuning dimiension stranlng
Uptnd dtof Btag Pto 12 12 to 14 Vertical Horlrontal
{wt frsl [ewel [eet fent
Feat Lo Fums Faal Ie | Feal [nches [nehisg Inahaa Inches Inohies Feat Faat
o 10 Hard et Jzdor2ze B ¥ 28 41 ix 8 Bxd BIA 4 1
Liks rack izdordad 2 izh i Iz axd ind dxd LER | 4 @
[ =y
ft, smnde, or Alled tdorizh shrating i1 é 4 ‘14 dz B Bz Azl Bod i £
¥ el
Hydrosial Fie - Axdor2zh sh ing Ay B 4 iz 4 4dxh Ex# a8 Ba & 4 "
! 16 Hard Brdordzh 4 iz 8 i dxd i@ dxd BxA HIH 4 i
Lilk g T AxdnorIgd 1 dx i x4 iz 8 (BN fxh H1®@ ]
e
E satidly, ar Nind isdoriz e ehouting izl 1 4z -5 & ] B §] Ex1H Bzl 4 [
L loeas
Hydrustatie prassam E L i Bl i i1 8 arh rzB AxA 8110 4 f
—— s e ey =
18 L0 20 All¥lnds or conditions iz6 sheeking dxid 4 iz i (5 3. BXB Ax10 10z 10 4 &
se TN ) Oloss
Over 0 All kinds or conditions Iz ghesting EI R 4 4112 BB Bxi0 10x 10 10x 132 [] L]

| Tresch acks msy b used tn sy o, or o comblnat]
Lt K 9 not required [n solid rock
W1 #rE -h‘-.:'.f'r.'_-'

e sleal ahest Elllng and bracing

'|'|_'|'1|.i_-|1'||_||| hard
| eqgquid lronglh may be g i}

on with, cross braced.
lng
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() When employees are required to
ba in trenches 4 feet deep or more, an
adequate means of exit, such as a ladder
or steps, shall be provided and located
50 A5 to require no more than 25 feet of
lateral travel

(1Y Prancing or shoring of
shall be carried along
excavation.

(j) Cross braces or trench jacks shall
be placed in true horizontal position,
be spaced vertically, and be secured to
prevent siiding, falling, or kickouts

ik} Portable trench boxes or sliding
trench shlelds may be used for the pro-
tection of personnel in lieu of a shoring
system or aloping, Where such trench
hoxes or shields are used, they shall be
designed, constructed, and maintained in
a manner which will provide protection
equal to or greater than the sheellng or
shoring required for the trench

(1) Backfilllng and removal of trench
supporta shall propress together from
the bottom of the trench. Jacks or
braces shall be released slowly and, in
unstable =oll, ropes shall be used to pull
out the jacks or braces from above after
employees have cleared the trench.

B 1926.653 Definitions applicable 1o this
subpart.

(a) “Accepted engineering require-
menta (or practices)”—Those require-
ments or practices which are compatible
with standards required by a registered
architect, a reglstered professional engl-
neer, or other duly licensed or recognized
authority.

(b) “Angle of repose"—The greatest
angle above the horizontal plane at which
s terinl will lle without sliding.

¢} “Bank"—A mass of soll rising
above a tigging level.

{d) "Belled excavation"—A part of &
shaft or footing excavation, usually near
the bottom and bell-shaped; le., an en-
largeinent of the cross section above.

ie) “Braces (trench)"-—The horizon-
tal members of the shoring system whose
¢nds bear against the uprights aor
Biringers.

(1) “"Excavation”—Any manmade cav-
ity or depression In the earth's surface,
Including its sides, walls, or faces, formed
by earth removal and producing unsup-
ported enrth conditions by reasons of
the excavation If installed forma or alm-
{lar structures reduce the depth-to-width
relationship, an excavation may becomse
& trench.

(g) "Faces"—See paragraph (k) of
this section,

(h) "Hard compact soil”—All earth
materials not classified as running or
unstable,

(1) “Kickouts"—Accidental release or
failure of a shore or brace.

{)) “Sheet plle"—A plle, or sheeting,
that may form one of a continuots Inter-
jocking line, or a row of timber, concrete,
or steel plies, driven In close conlact to
provide a tight wall to resist the lateranl
preasure of water, adjacent earth, or
othar materials.

(k) "Bides”, “Walls", or "Facea"—Tha
vertical or inclined earth surfaces formed
as a result of excavation work

trenchea
with the
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(1) “Blope™—The angle with the hori-
rontal at which a particular earth mate-
rial will stand Indefinitely without move-
ment.

im) “Btringers” {(wales)—The horl-
gontal members of & shorlng system
whose sides bear agalnst Lhe uprighta or
earth.

(n) “Trench”—A narrow excavation
made below the surface of the ground.
In peneral, the depth is greater then the
width, but the width of & trench 1s not
greater than 15 feet.

(o) "Trench Jack"—Serew or hyvdraulle
type jocks used ma cross braclng in a
trench shoring system.

(p) “Trench shleld"—A shoring svs-
tem composed of steel plates and bracing,
welded or bolted together, which support
the walls of a trench from the ground
level to the trench bottom and which
can be moved alung as work progresses,

(g) “Unstable soll"—Earth material,
other than running, that because of Its
nature or the influence of related condl-
tions, cannot be depended upon to re-
main in place without extra support
such as wotlld be furnished by & system
of shoring.

(r) "Uprights"—The vertical members
of s shorlng system.

i8) “"Wales"—See paragraph (m) of
this section.

it) “Walls"—See parazraph
this section.

Subpart Q—~Concrete, Concrete
Forms, and Shering

£ 1926.700 General provisions.

ia) General. All equipment and mate-
rials used In concrete construction and
masonry work shall meet the applicable
requlrements for deslgn, construction, In-
gpection, testing, maintsnanee and oper-
atlons as prescribed In ANSI A10.8-15870,
Bafety Requirements for Concrete Con-
struction and Masonry Work. -

ib) Reinforcing steel. (1) Emploveea
working more than 6 {eet above any ad-
Jjarent working surfaces, placlng and ty-
Ing relnforcing steel In walls, plers,
columns, etc., shall be provided with a
gafety belt, or equivalent devies, In ac-
cordance with Subpart F of thls part.

(1) Emplovees shall not be permitted
to work above vertically protrfding re-
inforcing stee! unless It has been pro-
tectad to eliminate the hazard of im-
palement,

(1) Quylng: Reinforeing steel for
walla, plers, columns, and similar verti-
cal structures shall be puyed and sup-
ported to prevent collapse.

i4) Wire mesh rolls: Wire mesh rolls
shall be secured at each end to prevent
dangerous recolling action.

(¢) Bulk concrete hondling. Bulk stor-
age hins, contalners, or siloa shall have
conleal or taperad bottoms with mechan-
ical or poeumatic means of starting the
flow of material,

(d) Concrete gplacement—(1) Con-
crele mizers. Concrete mixers equlpped
with 1-yard or larper loading skipa ahall
be equipped with a mechanlieal device Lo
clear the ekip of material.

(2) Guardroils. Mixers of 1-yard ca-
pacity or greater shall be equipped with

(k) of

protective guardrails installed on each
glde of the skip.

(3) Bull floats. Handles on bull floats,
used where they may contact energized
electrical cooductors, shall be con-
structed of nonconductive material, or
insulated with & nonconductive sheath
whose electrical and mechanical char-
acteristics provide the eguivalent pro-
tection of a handle constructed of non-
conductive material.

(4} Powered concreie trowels. Pow-
ered end rotating-type cancrete trowel-
ing machines tha{ are manually gulded
ghall be equlpped with a cantrol switch
that will automatically shut off the
power whenever Lhe operator Temoves
his hands from the equipmeéent handles,

{5) Concrete buggles. Handles of bug-
gles shall not extend beyond the whesls
an either side of e buggy. Installation
of knuckle guards on buggy handles ls
recommended.

(8) Pumpcrete systems, Pumperele or
simllar systems using discharge pipes
ghall be provided with pipe supports de-
glgned for 100 percent overload. Com-
pressed alr hose 1o sueh systems shall be
provided with posltive fall-sale jolnt con-
feetors Lo prevent separation of ssctions
when pressurized.

(7)) Concrete buckets. (1) Concreta
buckets eguipped with hydraulic or prieu-
matically operated gates shall have posl-
tive safety latches or similar safety de-
vices installed Lo prevent aggregale and
loose material from accumulating on the
top and sides of the Bucket.

({1} Riding of coneorete buckets [or any
purpeose £hall be prohibited, and vibralor
erews shall be kept out from under con-
crete buckets puspended from cranes of
cableways.

(8) When discharging on a slope, the
wheels of readv-mix Lrucks shall be
blocked nnd the brakes set to prevent
maovement.

(9) Noxzlemen applying & cement,
sand, and water mixture through a pneu-
matlc hose shall be required to wear pro-
tective henad and face equipment, as pre-
scribed In Subpart E of this part,

(¢} Vertical shoring—I11) General re-
quirements. (1] When temporary stor-
age of reinforcing rods, materal, or
ecuipment on top of (ormwork beoomes
necessary, these areas shall be strengih-
ened to meet the Inlended loada,

i1y The sills for shoring shall be
sound, rigid. and capable of carrying the
maximum Intended load

(ily Al shoring equipment ehkall be In-
epected prior to erection to delermine
that it Is as specified In the shoring [ay-
out, Any egquipment found to be dam-
aged shall not be used for shoring.

{lvl Erected shoring equipment shall
be inspected immediately prior to, dur-
Ing, and immediately after the place-
ment of concrete. Any shoring equip-
ment that 1s found to be damaged or
weakened shall be Immediately rein-
forced or reshored.

{v) Reshoring shall be provided when
necessary to safely support slaba and
beams after stripping, or where such
members are subjected to superimposed
loads due to construction work dobe,
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(2) Tubular welded frame shoring. (1)
Metal tubular frames used for shoring
shall not be loaded beyond the safe work-
ing load recommended by the manu-
Iacturer,

(1) Al locking devices on frames and
braces ghall be In good working order:

coupling pins shall align the frame or
panel legn: pivoted croas braces shall have
their center plvot In place; and all com-

ponents shall be in a condition slmilar
to that of original manufacture.

i1 When checking the erected shor-
iIng frames with the shoring lavout, the
spacing between towera and cross brace
spacing ahall not exceed thal shown on
the layout, and all locking devices shall
be in the closad position.

{1v) Devices for attaching the external
Interal stability bracing shall be securely
fastened to the lege of the shoring frames.

(v) All baseplates, shore heads, ex-
tersiom devices, or adjustment screws
ehall be In firm contact with the footing
gill and the form.

§ 1926.701 Forms and shoring.

(a) General provisions. (1) Form-
work and ashoring shall be designed,
erected, supported, braced, and main-
talned so that R will safely support all
vertical and lateral loads that may be
imposed upon It during placement of
concrete,

(1) Drawings or plans showing tha
Jack layout, formwork, shoring, working
decks, and scaffolding, ahall be avallable
at the jobaite.

(3) Btripped forms and shoring ahall
be removed and stockplled prompuly
after stripping, In all areas in which per-
s0ns are required to work or pasa. Pro-
truding nalls, wire ties, and other form
aocessories not necessary to subsequent
work shall be pulled, cut, or other means
taken to eliminate the hazard.

(4) Imposition of any construction
loads on the partially completed strue-
tore ghal! not be permitted unless such
loading has been considered in the ds-
flgm end approved by the engineer-
architect.

(b) Vertical slip forms. (1) The steel
rods or plpe on which the jacks climb or
by which the forms are lifted shall be
specifically deslgned for the purpose.
Buch rods shall be sdequately braced
where not encased in conerete.

(3) Jacks nnd vertical supports shall
be positioned in such a mannsr that the
vertical loads are distributed equally and
do not exceed the capacity of the jacks.

(3) The Jacks or other Ufting devices
shall be provided with mechanical dogs or
other automatic holding devices to pro-
vide protection in case of failure of the
power supply or the lifting mechanism

(3) Lifting shall proceed steadily and
uniformly and ghall not exceed ths pre-
determined safe rate of Lft.

(6) Lateral and diagonal bracing of
the forms shall be provided to prevent
excessive distortion of the structure dur-
ing the Jacking operation.

(8) During jacking operationsa, ths
form structure shall be meaintained In
line and plumb.

(7) Al vertical Hft forms shall be pro-
vided with scaffolding or work platforms
completely encircling the area of place-
ment.

{e) Tube and coupler shoring. (1)
Couplers (clamps) shall not be usad if

they are deformed, broken, or have
defective or missing threads on bolls, or
other deiects.

(2) The material used for the couplera
(clamps) shall be of a structural type
such as drop-forged steel, malleable
iron, or structural grade aluminum_ Gray
cast iron shall not be used,

(3) When checking the erected shor-
ing towers with the shoring layout, the
spacing between posts ahall not exceed
that shown on the layout, and all inter-
locking of tubular members and tight-
ness of couples shall be checked.

(4) All baseplates, shore heads, eax-
tension devices, or adjustment screws
ghall be in firm contact with the footing
gill and the form material and shall be
enug agalnst the posta,

{d) Single post thores. (1) For sta-
bllity, single post shores shall be hori-
wontally braced in both the longitudinal
end transverse directions, and diagonal
brecing ahall also be Installed. Buch
bracing shall be installed as the shores
are being erected.

(2) All baseplates or shore heads of
single post shores shall be in firm contact
with the footing sill and the form mate-
rials,

(3) Whenesver single post shores are
used In more than one ter, the layout
ghall be designed and inspected by a
structural engineer,

(4) When formwork s at an angle, or
gloping, or when the surface ahored
is sloping, the shoring shall be designed
for such loading.

(6) Adjustment of single post shores
to ralse formwork sball not be made after
concrete is in place.

(8) Fabricated single post shores shall
not be used i heavily rusted, bent,
dented, rewelded, or having broken weld-
ments or other defects, If they contain
timber, they ghall not be tsed If tdmber
is split cut, has sections removed, 1s
rotied, or otherwise structuraily dam-
aged,

(7) All tdmber and adjusting devices
to be used for adjustable timber aingle
post shores shall be Inspected before
erection,

(8) Timber shall not be usad if it 1s
split, cut, has sections removed_ s rotted,
or s otherwise strocturally damaged.

(8) Adjusting devices shall
used if heavily rusted, bent, dented, re-
welded, or having broken weldmenta or
other defects.

(10} All nalls used to secure bracing or
adjustable timber single post shores ahall
be driven home and the point of the nall
bent over if possible.

§ 1926.702 Definitions applicable Lo this
mbpart.

{a) “Bull loat™—A tool used to spread
out and smooth the concrete.

(b) "Pormwork" or “falsework”—The
total system of support for freehly placed
concrete, Including the mold or sheath-
ing which contacta the concrete as well
as all supporting membgqrs, hardware,
and necessary bracing.

() “Guy’'—A line that steadies a high
pilecs or structure by pulling against an
off -center load.

id) “"SBhore"—A supporting member
that resists a compressive force lmposed
by a load.

(e) “Vertical slip forms"—Formas
which are jacked vertically and continu-
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oualy during placing of the concrete,
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§ 1926.750 Flooring requirements.

_(a) Permanent flodring—skeleton steel
construction in tiered bufldings. (1) The
permanent floors shall be installed as
the erection of structural members pro-
gressed, and there ghall be not more than
elght stories between the erectlon floor
and the oppermost permanent floor, ex-
cept where the structural Integrity Is
malntalned as a result of the deslgn.

(2) At no time shall there be more
than four foors or 48 feet of unfinished
bolting or weldlng above the foundation
or uppermost permanently secured floor.

(b} Temporary flooring—akeleton steel
construction in tiered bulldings, (1) (1)
The derrick or erectlon floor shall be
solidly planked or decked over it en-
tire surface except for access openings,
Planking or decklng of equivalent
strength, ehall be of proper thickness to
carry the working load. Planking shall be
not less than 2 inches thick full size un-
dressed, and ahall be lald tight and se-
cured to prevent movement.

(i) On bulldings ar structures not
pdaptable to temporary floors, and where
scaffolds are not used, safety nets shall
be installed and maintained whenever
the potential fall distance exceeds two
storles or 25 feet. The nets ghall be hung
with sufficlent clearanca to prevent con-
tacta with ths surface of structures
below.

(111) Floor periphery—esafety rafling.
A safety ralling of ¥ -inch wire rope or
equal shall be Installed, approximately
43 inches high, around the periphery of
all temporary-planksd or temporary
metal-decked floors of tler bulldings and
other multidoored structures during
structural steel assembly.

{2) Where erection s being done by
means of A crane operating on the
ground, a tight and substantial fioor shall
be maintained within two storles or 25
feet, whichever is less, below and directly
under that portion of each tier of beams
on which bolting, riveting, welding, or
painting is belng done.

i1} Where skeleton steel erection
is being done, a tightly planked and sub-
stantial floor shall be maintained within
two stories or 30 feet, whichever Is less,
pelow and directly under that portion of
each tier of beams on which any work
s belng performed, except when gather-
ing and stacking temporary floor planks
on a lower floor, in preparation for trans-
ferring such planks for use on an upper
flocor, Where such a floor Is not practica-
ble, paragraph (b)(1) til) of this section
applies.

(i) When gathering and stacking
temporary floor planks, the planks shall
be removed successively, working toward
the last panel of the temporary foor so
that the work i5 always done [rom the
planked floor.

(111} When gathering and stacking
temporary floor planks from the Iast
panel, the employees assigned to such
work shall be protected by safety belts
with safety lines attached to a catenary
line or other substantial anchorage.

750(b)(2)
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I':'_:]"_"__T:,TFJ'IJT.}",.I|__'_I1}_.'|, (ii)and
(iii) added at 39 F.,R. 24361
on July 2, 1974~=affecrive
Asgust 1, 1974.]

(e} Flooring—other construction. (1)
In the erection of a bullding having
double wood Hoor construction, the
rough flooring shall be complated as the
building progresses, including the tier
below the one on which floor jolsts are
being instalied.

{2) For alngle wood Aoor or other floor-
ing systems, the floor immediately below
the story where the floor jolsts are being
installed shall be kept planked or
decked over.

§ 1926.751 Suructural steel assembly.

(a) During the final placing of =olid
web structural members, the load shall
not be released from the holsting line

untll the members are pecured with not
less than two bolta, or the equivalent at
sach connection and drawn up wrench
tight.

(b) Open web steel jalsts shall not be
placed on any structural stee! frame-
work unless such framework 15 safely
bolted or welded.

{(cy (1) In steel framing, where bar
jolsts are utllzed, and columns are not
framed In at least two directions with
structurnl steal members, & bar Jolst shall
be fleld-bolted &t .columns to provide
lateral stabllity during construction.

£2) Where longspan jolsts or (russes,
40 feet or longer, are used, & center row
of bolted bridging shall be installed to
provide latergl stabllity during construc-
tion prior to slacking of holsting line.

(3) No load shall be placed on open
web gtee]l Jolsts untl]l thess sacurily re-
gquirements are met

id) Tag lines shall be used for con-
trolling loads.

§ 1926.752 Boliing, riveting, fitting-up,
and plombing-up.

in) General requirements. (1) Caon-
tainers shall be provided for storing or
carrying rivets, bolts, and drift pins, and
secured against sccldental displacement
when aloft

(2) Pneumatic hand tools ghall ba dla-
connected from the power source, and
pressure In hose lmes shall be released,
before any adjustments or repairs are
made

(3) Alr line hose sactions shall be tied
together except when guick disconnect
couplers are used to joln sections,

i4) Eye protection shall be provided in
pceardance with SBubpart E of this part

ih) Bolting. (1) When baolts or drift
pins are belng knocked out. means shall
be provided to keep them from falling.

(2) Impact wrenches shall be provided
with a locking device for retalning the
socket

{g) Riveting. (1) Riveting shall not be
done In the vicinity of combustible
material unless precautions are taken to
prevent fire.

{2) When rivel heads are knocked off,
or backed out, means shall be provided to
k=ep them from falllng

(3 A safety wire shall be properly In-
stalled on the snap and on the handle
of the pneamatic riveting hammer and
ghall be used at all imes The wire =iza

750(c)(1)

CONSTRUCTION STANDARDS

shall be not less than No. 9 (B&S gauge),
leaving the handle and annesaled No. 14
on the snap, or equivalent

(d! Plumbing-up. (1) Connectlon= of
the aquipment uzed In plumbing-up shall
be properly secured.

{2, The turnbuckles shall be secured
to prevent unwinding while under stress.

i3} Plumblng-up guys related equip-
ment shall be placed 50 that employees
can get at the connection points,

{4) Plumbing-up guys shall be re-
moved only under the supervision of &
compelentl person.

ipt Wood planking shall be of proper
thickness fo carry the working load, but
shall be not less than 2 inches thick Tall
size undressed, exterior grade plywood,
at least 24-Inch thick. or equivalent
material

(f) Metal decking of sufclent
strength shall be laid tight and sscured
to prevent movement.

(g) Planks shall overlap the bearing
on esch end by a minimum of 12 Inches.

(h) Wire mesh, exterior plywood, or
equivalent, shall be used around columnas
where planks do not fit tightly,

(i) Provislons shall b2 made o secure
temporary Nooring agalnst displacement.

(1) All unused openings In floors, tem-
porary or permanent, shall be completely
planked over or guarded In accordance
with Subpart M of this part.

(k) Employees ahall be provided
with safety belts In accordance with
§1028.104 when they are working on
fioat scaffolds.

Subport S—Tunnels and Shafts, Cais-
sons, Coferdams, and Compressed
Air

§ 1926.800) Tunnels and shaflts.

in) Genergl. (1) The specific requlre-
ments of this Subpart 8, Tunnels, Shalis,
Calssons, Cofferdams, and Compressed
Alr, shall be complied with as well as the
applicable provisions of all other sub-
paris of this part

(2) Sale means of access shall be pro-
vided and maintalned to all working
places.

(3) When ladders and stalrways are
provided in shafts and steep lInclines,
they shall meet the requirements of Sub-
parts L and M of this part.

(4) Access Lo unattended underground
openings shall be restricted by gates or
doors. Unused chutes, manways, or other
openings shall be tightly covered, bulk-
headed, or fenced off, and posted. Con-
dults, trenches, and manholes shall meet
the requirements of Bubparts M and P
of this part.

(5} Subsidence areas that present
ha=ards shall be fenced and postad.

i8) Each operation shall have &
check-ln and check-out system that will
provide positive identification of every
employes underground An accurate rec-
ord and location of the employees ghall
be kepl on the surface

{b! Emergency provirvons (1) Evac-
uation plans and procedurss shall be
developed and made known to the
employees,

(2) Emergency holsting facilities shall
be readily avallable at shafts more than
50 feet In depth, unless holsting facilities
are provided that are independent of
electrical power fallures. A boatseain’s
chalr shall meet the requirements of

Bubpart L of this part

{3) Bureau of Mlnes approved salf-
rescuers shall be avallable near the ad-
vancing face to equlp each face em-
ployee. Such equipment shall be on the
haulage equipment and io other areas
where emplovees might be trapped by
smoke or gas, and shall be malntained
in good condition

t4! Telephone or other signal commu-
nication shall be provided between the
wurk face and the tunnel portial, and
such systams shall be Independent of the
tunne! power supply

{e) Alr Quality and Ventilation—11)
Alr guality and quantity. (1) Instruments
ghall be provided to test Lhe atmosphere
guantitatively for carbon monoxide,
nitrogen dioxide, fAammeable or toxic
gases, dusts, mists, and fumes that ocouwr
in the tunne! or shaft. Tests shall be con-
ducted as frequently A8 DeCassary Lo 6as-
sure that the regulred qualily and quan-
bty of alr s matotalned A record af all
tests shall be maintained and be kept
avallable.

i1l Fisld-type oxygen ANAIYZAMS, O
other suitable devices, shall be used to
test for oxyeen deficlency

{ii1' Resplrators shall not be substl-
tuted for environmental control mens-
ures. However, whers environmentel
controls have no! v=t been developed, or
when necessarv by the nature of the
work involved (for example, welding,
sand blasting, lead burning), an em-
ployee may work for short periods of
time In concentrations of sirborie con-
taminants which axceed the Umit of per-
missible excursions referred to In sub-
divizions ilv) and (v} pf this sybparn-
graph, if such employvee WeArs a resplra-
tory protective device approved by the
Bureau of Mines as protection agalnst
the partleular harards involved

(ivy The exposure to alrbome con-
taminants of an employee working In a
timnel or shaft shall not excead the
threshold limit vaiges adopted by Lhe
American Conference of Covernmental
Industrinl Hygienists, s set forth and
explained in the 1870 edition of
srhreshold Limit Values of Alrbornos
Cantaminants."

(v} Employees ghall be withdrawn
from areas in which there = & concentra-
tion of k0 airborne contaminant which
excesds the threshold limit valus listed
for that contaminant

ivl? Atmospheres in all active areas
shiall eontalo at least 30 percent oxygen

(2 Ventilation. (1) Tunnels shall be
provided with mechanically induced pri-
mary ventistion In sl work wreas, The
direction of alrflow shall be reversible

il Ventilation doora, not operaled
mechanically, shall be deslgned and In-
stalled go that they are self-closing and
will remain closed regardiess of the di-
rection of the slr movement.

{14} When there has been a fallure of
ventilation, and ventilation has been
restored in a reasonable time, all places
whers flammable gas may have accumu-
lated zhall be examined by a competenl
persaon and determined to be free of
flammable gas before power 1= restored
and work resumed.

(iv) When the maln fan or fans have
been shut down with all employees out
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COFFERDAMS, AND COMPRESSED AIR

of the adit, tunnel or sheft, no employee.
other than those gualified to examine
the adit, tunnel, or shaft. or other au-
thorized employee, shall go underground
until the fans have been started, Lhs
work areas examined for gas and cther
hiazards, and declared safe.

iv) The supply of fresh alr shall not
be less than 200 cuble feet per minute for
each emplovee underground. The lineas
velocity of the alr How In the tunnel bor
shall not be less than 30 feet per minuls
in those tunnels where blasting or rock
drilling is conducted or where L
other conditions that are Uxely Lo |

fumes, vBpors, or g 4

T

y percent or Rlgher ncel
af fammabie gas 1z detected In
iir returnine from an undergrovnd
workine plare or places, the employees
thall be withdrawn and the power ¢ut
off Lo the portlon of the arer endangenred

il con-

such gas s reduced to 1

FRLloT

by such flammable Eas the
cenitration ol ] :
percent or less
combustion englnes
Li mobile diesel 1:14.;_1'..' not bp
used underground. Mobile diesel-powered
equipment used underground shall be
certHfied by the Buresu of Mines UB
Department of the Interior sccording to
the Bureau of Mines publication *‘Me-
chanleal Eguipment for Mines—tests for
permissibility and suitabliity, Part 32,
Mobile Diese]l Power Equipment for Non-
Coal Mines, Schedule 24" of March 23,
965

(dy IMemiination. (1) Suffcient Ught-
ing shall be provided. In secordance with
the requirements of Table D-3 of Sub-
part D of this part, to permit sale opera-

i1y Internal

b
ftlher EtRan
L s skl

tions ot the face as well as In the gen-
gral tunnel or ghaft area and at the
& wees' workplace
Fire prevention and control—il)
CGeneral I The requirements for fire
prevention and protection speclfied in
Subpart F of this part shall be complled
with In all tunnel and shaft operatlons.
() Blems warning against smoking
and oren Mames thall be posted s0 that
thiey can be readily seen in ATEAs OT
places where fire or explosion bmzerds
Exist

it1) The carryving of matches, l1ghters,
or other Aame-producing smoking ma-
terials shall be prohiblted In all under-
ground operations where fire or explo-

Elon hasards exlst

iv) Not more thon a 1 day's supply
af dleze]l fuel shall be stored under-
ground

iv) Gasoline or Hguefled petroleum
guses shall not be taken, stored, or used
underground

(vly Ofl, grease, or fuel stored under-
ground shall be kept in tightly sealed
coritalners In Are-resistant oreas, at safe
distances from explosives magazines,
electrieal installatlons, and shaft
statlions

ivil) Alr that has passed through mm-
derground oll or fuel-storage arens shall
not be used to ventllate working areas

(v} Approved fire-resistant hydrau-
e filulds shall be used In hydraulically
actiated underground machinery and
equipment

(Ix? Fires shall not be bullt mder-
Eroumd.

iz} Moncombustible barriers shall be
installed below welding or burning op-

erations In or over A shaft or ralse.

{x1}) Fire extinpuishers or equivalent
protection shall be provided at the head
and tall pulleys of underground belt con=-
veyvors and at 300-foot Intervals along
the belt line.

(xil) At tunnel operations, employing
75 or more employees at ane time under-

ground at lesst two rescue crews (10
employees divided between shifts) shall
be trained annually in rescue procedures,
in the use, care, and Umitations of oxy-
geni breathlng apparntus, and the use
and maintenance of firefighting equip-
mernt. Not less than one crew (5 em-
plovees) shall be trained at smaller
operatinns,

iy Perepnnl erotective eguipment
Protective elothing or equipment shall
be worn as specified in Subparts D and
E of this part

ig) Nolse 1} Permissible nolse ex-
nosures shall conform to those specified
in Subpart D of this part.

hi Ground support—(1) Tunnel por-
tal area. Portals shall be protected and
supported where rock or
fractured material {5 encountered.

{2y Tunnel arca. (1) The employer
shall examine and test the roof, face,
and walls af the work area at the start
of each shift and frequently thereafter.

(i1} Loose ground shall be taken down
ar supported. Ground conditions along
heulaee wavs and travelways shall be
examined periodically and scaled or
supported aAs Necessary
Torgue melers and torque
wrenches shall be avallable at tunnels
where rock bolts are used for ground
support. Frequent tests shall be made to
determine if bolts meet the required
torque, The test frequency shall be de-
termined by rock conditions and distance
from vibration sources

(v} Damaged or dislodged tunnel sup-
ports, whether steel sets or timber, shall
be repalred or replaced New supporls
ghall be tnstalled whenever possible be-
fore removing the damaged supparts.

(vl ANl sets, Including horseshoe-
shaped or arched rib steel sets, shall be
designed and installed so that the bot-
toms will have required anchorage to
prevent pressures from pushing them
inward into the excavation, Lateral brac-
ing shall be provided between sets to
further stabllize the support

{37 Nhatts, (1) Bmall dlameter shafts,
which emplovees are required to enter,
shall be provided with & sateel casing,
concrete pipe, timber, or other material
of required strength to support the sur-
roundine earth.

{lly The casing end bracing shall be
provided the full depth of the shaft, or
at lenst 5 feet into solid rock If possible,
and =zhall extend at least 1 foot above
ground level.

(1117 Al wells or shafts over 5 feet In
depth shall be retained with lagging,
gplling, or casing

{ivd In shafts, the employer shall in-
spect the wells, ladders, timbers, block-
ing, and wedges of the last set to deter-
mine if they have loosened following
blasting operations. Where found un-
gafe, corrections shall be made before
shift operations are started.

{v) Bafety belts ghall be worn on skips

and platforms used in shafta by crews

loose soll or

(1i1)

when the skip or cage does not occlude
the opening to within 1 foot of the sides
of the shaft, unless guardrafls or cages
are provided.

(1) Drilling. (1) Equlpment that is to
be used durlng a shift shall be Inzpected
each shift by a competent person. Equip-
ment defects affecting safety shall be
corrected before the equipment 1z used,

(2} The drilllng ereas shall be In-
spected for hazards before starting the
drilling operation

(3} Emplovees shall not be allowed
on a drill mast while the drill bit is In
operation.

i47 When a dril]l Is belng moved from
one drilling area to another, drill steel,
tools, and other equipment shall be se-
cured, and the niast placed In a sale
position

(5) Receptacles or racks shall be pro-
vided for dril]l stee] stored on jumbos,

(6) Before drilling cycle 15 started,
warning shall be given to men working
below Jumbo decks,

(7) Drills on columns shall bs an-
chored firmly before drilling is started
and shall be retightened frequently
therealter.

{8 The employer shall provide me-
chanlcal means for Uftlng drills, roof
bolts, mine straps, and other unwleldy
heavy material to the top decks of jum-
bos over 10 feet In hefzht.

(9 The employer shall provide stalr
access to Jumbo decks wide enough to
acromodate two persons If the deck is
over 10 feet In helght.

(10) On jumbo decks over 10 feet in
height, guardrails which are removable
ipipe in sockets with chaln handrail), or
equal, shall be provided on all sides and
back platforms.

{11) Bealing bars shall be In good
pondition at all times, eand blunted and
severely worn bars shall not be used.

{12) When Jumbos are belng moved,
riders will not be allowed oo the jumbo
unless they are assisting the driver.

{13) Before commencing the drill
cycle, the face and lifters shall be ex=-
amined for misfires (resldual explosives)
and, i found, they shall be removed
before drilling commences at the face,
Lifters shall not be drilled through
blasted rock (muck) or water,

(14} Alr lines that are buried in the
invert shall be identified by signs posted
nearby, warning all personnel.

i]) Blasting. All blasting and explo-
slves-handling operations shall be con-
ducted In compllance with Bubpart U of
this part.

(k) Haulage. (1) Equlpment that is
to be used durlng & shift shall be in-
spected by a competent person each shift.
Equipment defects affecting safety shall
be corrected before the equipment 1s
used.

(2) Powered moblle equipment shall
be provided with adeguate brakes,

(3) Powered mobile haulage equip~
ment shall be provided with audible
warning devices, Lights shall be pro-
vided at both ends.

(4) Cab windows shall be of safety
glass, or equivalent, in good condition,
and shall be kept clean.

(5) Adequate backstops or brakes
shall be installed on Inclined copveyor
drive units to prevent conveyors from
runnlng ln reverse and creating a hazard
to emplovees.
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(d) No employee shall be permitted Lo
ride & power-driven chain, belt, or
bucket convevor, unless the conveyor 1a
specifically designed for the transporia-
tion of employees

L7y The employer shall not permit
employvees to ride In dippers, shovel
buckets, forks, clamshells, or in the beds
of dump trucks, or on haulage equlpment
oot specifically designed or adnpted for
the transportation of employees,

{8) Electrieally powered moblle equip-
ment shall not be left unattended unless
the master switch Is In the off pocition,
all operating controls are in the neutral
position, and the brakes are set, or other
equivalent precautions are taken agalnst
rolling

{9} When dumplng cars by hand, the
car dumps shall be provided with tie-
down chilns or bumper blocks Lo prevent
cars from overtuming.

(10) Rocker-boitom or bottom-dump
cars shall be equipped with poaitive lock-
ing devices

i11) Egqulpment which Is to be hauled
shall be so loaded and protected as to
prevent sliding or splllage

(12} Parked rallcars shall be blocked
securely

{13) Berms, bumper blocks, safety
hooks, or elmilar means shall ba pro-
vided Lo prevent overtravel and over-
turning at dumping locations.

i14) Where necessary, bumper blocks,
or the equivalent, shall be provided at all
track dead ends,

(157 Bupplies, materinls, and Lools,
other than small handtools, shall not be
trunsported with employees n mantrip
CArs.

i1 Electrical equipment. (1) Electri-
cal equipment shall econform to the
requirements of Subpart K of thls part

(2) Powerlines shall be well separated
or nsulated from waterlines, Lelephona
lines, and alrlines,

(3 Ou-llled transformers shall not
be used underground unless they are
located in a fire-resistant enclosure and
surrounded by & dike to contain the con-
tents of the transformers in event of a
rupture

im! Holsting, (1) Holstlng machines,
glther powered or hand operated, shall
be wormn-geared or powered both ways.
The deslgn must be such that when the
power la stopped, the lond cannot move.

{2y Controls for powered holsts shall
be of the deadman type with a nonlock-
ing switch or control.

(3} A deviee to shut off the power shall
be Installed ahead of the operating
control

(4) Hand-operated releasse mecha-
nisms, which can permit the load to
descend faster than the speed rating,
shall not be used,

{6) Holst machines with cast metal
parta shall not be used.

8" Every holst shall be tasted with
twice the maximum load before belng
put into operation, and annually there-
after.

{T) All anchorages of holsta shall be
inspected at the beginning of «ach shift

{8} An enclosed covered metal cage
shall be used W ralse and lower persons
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in the shaft. The cage shall he designed
with a saflety factor of 4 and shall bs
load-tested prior to use, The exterlor of
the cage ahall be {ree of prolection: or
sharp corners. Only cloced shacklées shall
be used In the cage rigeging.

(87 If the cage is equipped wilh &
door, & positive locking device shall ba
Installed to preveht the door from open-
ing asccldentally while the cage s belng
lowered or ralsed while holsting or lower-
ing employees

§ 1926.801

fn) Wherever, In ecalssom work 1o
which compressed alr is used, and the
woarking chamber 1s less than 11 feet in
length, and when such calssons are af
any time suspended or hung while work
Is lo progress so that the bottam of the
excavation 1= more than 9 feet below the
deck of the working chamber, g chield
ghall be erected therein for the protection
of the employees,

{b) Bhafts shall be sublected to m
hydrostatic or air-préssure test, at which
pressure they shall be tight The shaft
ghall be stamped on the outside shell
about 12 Inches from each fange to show
the pressure W which ey have been
subjected.

ic) Whenever a shaft ia used, it shall
bo provided, whers space permits, with
& aafe proper, and sultable stalrcase for
its entire length, Including landing plat-
forms, not more than 20 feel ppart
Where thia {a impracticable, sultable lad-
ders shall be Installed with landing plat-
forms located aboul 20 feet apart to
break the climb.

id' All enlssons having s dilamelar or
gldé greater than 10 feet shall be pro-
vided with a man lock and shaft for the
exclusive use of employees.

(e} In addition to the gauge in the
looks, an accurate pauge shall be maln-
tained on the outer and inner slde of
each bulkhead These gaures shall be
accessible at all times and kept In ac-
curnle worklng order,

(f) In cals=on operations where em-
ployees are expased to compressed nlr
working environments, the reguirementa
contained tn § 1928 803 shall be complled
with.

E 1926.802 Colferdams.

(a) If overtopping of the cofferdam by
high waters is possible, means shall be
provided for controlled Abpding of the
work area,

ib) Waming slgnals for ovacuation
of employees In case of emergency shall
be developed and posted.

(el Cofferdam walkways, bridges, or
ramps with at least two means of rapid
exlt shall be provided with guardralls as
specified in Subpart M of this part,

(d) Cofferdams located close to navi-
gable shipping channels shall be pro-
tected from vessels In transit, where

possible
§ 1926.803 Compressed air.

ia) General provisions, (1 There
shall be present, at all times, at least one
competent person deslgnated by and rep-
resenting the employer, who shall be
familiar with this subpart In all respects,

Caissona

and responsible for full camplicnce with
these and other applicable subparts.

i2) Every employee shall Dbe In-
gtructed o the rules and regulations
which cencern his safety or the safety of
others,

(bl Medirgl citendgrnce, sxzaminction
and regulations. (1) There =hall he re-
talned one or more licensed phyziclans
famillar wlth and experienced in the
phyzieal reguirements and the medical
aspects of comprossed alr work and ke
treatment of decompresston |llness, He
ghall be avallable at all times while work
ls In progress (O order to provide medical
supervision of employess emploved 1o
compressed alr work He shall himsell
be physically qualified and be willing to
enter & presurleed environment

(2) No emplovee shiall be permitied o
gnter a compressed alr envirmonpment until
he has heen sexamined by the physician
and reported by him t be physically
gualified to engage In such work

2y In the event an emploves |s ab-
gent from work for 10 days, or 15 absent
due to sickness or injury, he shall not re-
guma work unt] he is recxamined by Lthe
physiclan, and his physical condition re-
poried, a2 provided In Lthis paragraph, to
be sunh as to permit him to wark o eom-
pressed air

(4" After an smpioyee has been em-
ployed continuously In compressed air
for a perlcd deslemated by the physiclan,
but not to excaed | vear, he ghall be re-
examined by the phyzician o determins
if he is still physically quallfied to en-
gage in compressad alr work

i57 Burch physiclan shall at all times
keep 8 complete sand full record of ex-
aminatlons made by him The physielan
shall also keep an accurate reqord of aAny
decompression {lineass or other {ines=z or
injury Ineepacitaling any emplovee {or
work, and of all Ioss of life that cocurs
in the operation of & 1unnel, calsson, or
other compartment in which compressed
alr 15 used

(@) Records cshall be avallable [or the
lnspectinn of the Becretary or Iis rep-
resentatives, and a ocopy thereof ghall
be forwarded to OSHA within 48 hours
following the occurrence of the neeldent,
death, injury, or decompression lness
It shall state as fully as possible the
cagse of sald death or decompression
Uiness, and the place where the Injured
or slek employvee was taken, and such
pther relative information as may be
required by the Secretary.

(Ty A Tully equipped first ald station
shall be provided at ench tmnel project
regardless of the number of persons em-
ployed. An ambulance or transportation
sultable for a ltter case shall be at fach
project

{8) Wherp tunnels sre belng exca-
vated from portals more than § ruad
miles apart, n first ald station and trans-
portation facilitdes shall be provided at

each portal

(9) A medlcal lock ghall be established
and maintalned In mmediate working
order whenever alr pressure in the work-
ing chamber |s {ncreased above the nor-
mal atmosphere.

e
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COFFERDAMS, AND COMPRESSED AIR

{10) The medical lock shall:

() Have nt least 6 feet of clear head-
room at the center, and be subdi |
into not less than two compartment

i} Be readily accesslble to empl
working under compressed slr;

1) Be kept ready for Immediate U
for at least 5 hours subsequent to U
emergence of any employee [rom LOe
working chamber;

(iv) Be properly heated, lighted end
ventilated;

iv] Be malntalned In A sanitary con-
dition;

ivi) Have 8 nonshatterable g
through which the occupantis) b be

kept under constant observation,
ivil) Be designed for a working
sureof 7o psleg
ivill' Be equipped with internal con-
trols which may be overridden by exter-
nal controls,

Be provided with alr pressure
gauges to show the alr pressure within
each compartment to observers inslde
and gutside the medical lock

i(x) Be equipped with 8 manua] type
sprinkler system that can be activated

pres-

iix}

Insida the lock or by the outside lock
tender
(x1) Be provided with oxyegen lines

and Attings leading Into external tanks
The lines shiall be fitted with check valves
to prevent reverse flow. The 0XVYEEn sVE=
tem inside the chamber shall be of a
closed cireult deslgn and be so deslgned
&5 to automatically shut off the oxygen

supply whenever the fire system 1s
activated
ixily Be in constant charge of an at-

tendant under the direct control of the
retalned phypiclan. The attendant shall
be tralned In the use of the lock and sult-
ably instructed regarding steps to be
taken in the treatment of smplovee ex-
hiblting symptoms compatible with a
disgnosis of decompression lliness;

xill) Be adjacent to an adequate
emergency medical facllity:

(xiv) The medieal facllity shall be
equipped wilth demand-type oxygen in-
halation equipment approved by the 0.8,
Bureau of Mines:

{xv) Be capable of being maintained
AL o lempernture, In use, not to exceed
80" F. nor be less than 70" F.' and

(xvi) Be provided with sources of air,
Iree of oll and carbon monoxide, far
normol and emergency use, which are
capabie of ralelng the air pressure in the
loek from 0 to 76 pslg. in 5 minutes.

11Y Identiflcation badges shall be
furnished to all employees, indicating
that the wearer s a compressed alr
worker. A permanent record ahall be
kept of all ldentification badges lssusd,
The badee shall give the employea's
name, address of the medical Inck, the
lelephone number of the licensed phyvai-
clan for the compressed air project, and
contaln instructions that In case of eamer-
gency of unknown or doubtful cause or
Uiniess, the wearer ghall be rushed to the
medleal lock, The badge shall be worn at
all times—ofl the Job, a2 well as on the
1ob

¢} Telephone and signal communica-
tton, {1) Effective end reliable means of

communleation, such as bells, whistles, or
telephones, shall be maintained at all
times between all the following locations:

{1} The working chamber face;

(1) The working chamber side of the
man lock pear the door;

{ill} The interior of the man lock;

(iv) Lock attendant's station:

{v) The compressor plant;

(vil The first-ald station;

{ivll) The emergency lock (f one is re-
quired) ; and

{viil) The speclael decompression
chamber (if one is required)

{d} Signs and records. {1) The time
of decompression shall be posted In each
man lock ns fallows

Trux or DecomMPiREssmN ron THEH Lock

e POUDGE £O e

minutes

pouncs I ..s--»

pounds to .._ ... pounda In -..._..
miiiuates
S o B S ———— =
{Buperintandent)

This form ahall be posied in the Man Lock
at all times

i2) Any code of signals vsed shall be
conspicuously posted near workplace en-
trances and such other locations as may
be necessary to bring them to the atten-
tion of all employees concerned.

(3} For each B-hour shift, a record of
emplovees employed under amlr pressure
shall be kept by an employee who shall
rempaln outslde the loek near the en-
trance,. This record shall show the period
each employee gpends in the alr eham-
ber and the time taken from decompres-
gion. A copy shall be submitted to the
appointed physician after each shift.

ie) Compression. ) Every employee
golng under pir pressure for the first
time shall be Instructed on how to avold
excessive discomfort.

(2y During the compression of am-
ployees, the pressure shall not be In-
creased to more than 3 psl.g. within the
first minute. The pressure shall be held
at 3 psig and again at T psig. sufll-
ciently long to determine {f any employ-
ees are experiencing discomfort

(3) After the first minute the pres-
gure shall be ralsed uniformly and at a
mte not to exceed 10 psl per minute,

(4) If any employee complalns of dis-
comfort, the pressure shall be held to
determine if the symploms are relieved
1f, after b minutes the dlscomfort does
oot disappear, the lock atlendant shall
gradusally reduce the pressure until the
emplovee gignals that the dlscomfort has
ceased. If he does not indicate that the
discomfort has disappeared, the lock at-
tendant shall reduce the pressure to

atmospheric and the employee ahall be

relepsed from the lock.

{f} Mo employee shall be subjected to
preasure exceeding 60 pounds per sguare
inch excepl In emergency

ify Decompression. (1) Docompresslon
to normal condition shall be In aceord-
ance with the Decompression Tables
in Appendix A of this subpart.

(1) In the event it 1z neceasary for an
employes to be |In compressed alr more
than once in a 24-hour perfod, the ap-
pointed physician ehall be responsible for

the establishment of methods and pro-
cedures of decompression applicable to
repetitive exposures.

(3) If decanting Is necessary, the ap-
pointed physiclan shall establish pro-
cedures before any employee is permltted
to be decompressed by decanting meth-
odas. The period of Hme that the em-
ployees spend al atmospheric pressure
between the decompression following the
shift and recompression shall not exceed
5 minutes.

ig) Man locks and special decompres-
sion chambers—(1) Man locks. (1) Ex-
cept in emergency, no employees em-
ployed in compressed alr shall be per-
mitted Lo pass from the working chamber
to atmosphefic pressure untll after de-
sompression, in accordance with the pro-
cedures In this subpart.

i1y The lock attendant In charge of
& man lock shall be under the direct su-
pervision of the appolnted physician. He
ghall be stationed at the jock eontrols on
the free alr slde during the period of
compression and decompression and
shall remain at the lock control station
whenever there are men {n the working
chamber or In the man lock.

(11} Except where air pressure {n the
working chamber i= below 12 pslg.,
each man lock shall be equipped with
automatic cantrols which, throuegh taped
programs, cams, or similar apparatus,
shall automatically regulate decompres-
slons. It shall also be egquipped with man-
ual conlrols to permit the lock attendant
to override the automatic mechani=m in
the event of an emergency, a8 provided
In subdivision (vill) of this subparagraph.

(lvi A manual control, which can be
used in the event of an emergency, shall
be placed inside the man lock.

ivl A clock, thermometér, and con-
tinuous recording pressure geuge with
a 4-hour graph ehall be Installed outside
of each man lock and shall be changed
prior to each ghift's decompression. The
chart shall be of sufficlent zlze to reg-
Ister a legible record of variations In pres-
sire within the man lock and shall be
visible to the lock attendant. A copy of
each graph shall be submitted to the ap-
pointed physiclan after each shift. In
addition, a pressure gauge, clock, and
thermometer shall also be I(nstalled in
each man lock Additlonal Attings shall
be provided so that test gauges may be
attached whenever necessary.

(vl) Except where alr pressure is be-
low 12 psleg. and there 15 no danger of
rapld flocoding, all calssons having a
working area greater than 150 square
feet, and each bulkhead In tunnels of
14 feet or more in diameter, or equivalent
area, shall have at least two locks in
perfect working condition, one of which
shall be used exclusively as n man lock,
the other, as & materials lock.

(vil) Where only a combination man-
and-materials lock 1s required, this sin-
gle lock shall be of sufficlent capacity to
hold the employees constituting two sue-
cesslve shifts,

(viil) Emergency locks shall be large
enough bo hold an entire heading shift
and a limit maintained of 12 psig.
There shail be a chamber available for
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(ix3 The man lock shall be large
enough so that those using it are not
compelled to be o B cramped position,
and shall not have less than 5 leel clear
head room at the center and a minlmum
ol 30 cubic feet of alr space per oecupant,

ix) Locks on ealszons shall be &0 lo=
cated thnt the bottom door shall be niot
less than 3 feet gbove the water level sur-
roundinpg the ealsson on the outside.
{The water level, where it is affected by
tides, 1= construed to mean high tide.)

{(xl) In addition to the pressure
gauze n the locks, an accurate préssure
gauge shall be malntalned on the outer
and inner slde of each bulkhead. Thess
gauges shall be accessible at all times
and s=hall be kept In accurate working
ordor.

ixii) Man locks shall have an observa-
tion port at least 4 Inches in dilameter
located in such s position that all oc-
cupants of the man lock mavy be ob-
gerved from the working chamber and
from Lthe free air gide of Lthe lock

ixill}) Adequnle wentliatlon In the
Inck ehall be provided

ixiv) Man locks shall be malntained
at a mmimum temperature of 70* F.

(xvl When locks are not In use and
employvees are In the working chamber,
lock doors shall be kept open to the
working chamber, where practicable.

ixvil Provision shuill be made ta allow
jor rescue partles to enter the tunne] if
the working force s disabled.

ixvil) A special decompression cham-
ber of sufficlent size to accommodate
the entire force of employees being de-
compressed ot the end of & shift shall
be provided whenever the regularly es-
tablishied working period requlres a total
tUme of decompression exceedlng 75
minutes,

(2) Special decompressiom chamber,
1) The headroom in the specinl decom-
pression chamber shall be not leas than
a minimum 7 feet and the cubleal con-
tent shall provide atl least 50 cuble feet
of alrspace for each emplovee, Por each
oeccupanl, there eholl be provided 4 square
feet of free walklng Area and 3 square
feet of seating spoace, exclusive of area re-
quired for lavatory and tollet facliities.
The mated capacity shall be based on the
statled minimum space per emplovee and
ghall be posted al the chamber entrmnoe.
The posted capacity shall nol be exceed-
ed, except In case of emergency

i) Each speclal decompression
chamber ehall be equipped with the fol-
lowing:

ial A clock or clocks sultably placed
50 thal the attendant and the chamber
occupants can readlly smscertain the
time;

ih) Pressure grukea which will in-
dicale to the nitendants and to the
chamber occupants the pressure in the
chamber;

icl Valves to enable Lhe altendant
to control the supply and discharge of
comprensed alr Into and from  the
chamber:

id) Valves and plpes, In connectlon
with the air supply and exhsust, ar-

decompression therapy to 28
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manged so that the chamber prossure
can be controlled from within end with-
out;

(e} Effective means of oml! lutercom-
munication between the attendant, oc-
cupants of the chamber, and the alr
compressor plant; and

(/i An observatlon port et the en-
trance to permit observation of the
chamber ofcuUDANnLE

(lii} Seating facilites in specin]l de-
comprossion chambers shall be so ar-
ranged a5 to permit A& normal sitting
posture without cramping. Seating
space, not less than 18 inches by 12
inches wide, shall be provided per
occupant

tlv} Adequate tollet and washing [a-
cilities, ln 8 screened or enclosed recess,
shall be provided. Tollet bowls shall
huave a bullt-in protector on the rim so
that an alr space s crealed when ihe
=enl lid Is closed

(v} Fresh and pure drinking watler
shall be avillable. This may be accom-
plishied by elther piping water lnto the
special  decompression chamber and
providing drinking fountalns, or by pro-
viding Individual canteens, or by some
other sanitary means, Community drink-
ing vessels are prohiblited,

ivi) No refuze or discarded material
of any kind shall be permitted to nccu-
mulate, and the chamber shall be kept
clean,

ivil) Unless the special decompression
chamber s gerving a=s the man lock o
atmospheriec pressure, the special decom-
pression chamber ghall be situated, wherse
practicable, ad)acent to the man lock
on the atmospheric pressure side of the
bulkhead. A passageway shall be pro-
vided, connecting the special chamber
with the man lock, to permit employeea
in the process of decompresasion to move
from the man lock Lo the special chamber
without a reducUdon In the amblant pres-
sure from that deslgnated for the next
stape of decompression. The passageway
shall be =0 nrranged as to not Interfere
with the pormal operation of the man
lock, nor with the releass of the oc-
cupanta of the speclal chamber to
atmospherle pressure upon Lthe comple-
tion of the decompresdlon procedure,

th) Compressor plant and air supply
(1) At nl] times thére shall be a thor-
opughly pxpecienced, competent, and
reliable pereon on duty at the air eontrol
valves as 8 gange tender who shall regu-
late the pressure in the working areas,
During tunneling operatlons, one gauge
tender may regulate the pressure in not
more than two headings: Provided, That
the gaupe and controls are all in one
loeation. In eplsson work, there shall be
A gauge tender for each ealsson.

(2) The low unlr compressor plant
shall be of sufficlent capacity to not only
permit the work to be done safely, but
shall alzo provide a margin o meet
emergenclea and repalrs,

(3) Low alr compressor units shall
have at leasl twn Independent and sepa-
rate sources of power supply and each
shall be capable of operating the entire
low alr plant and Ils accessory cystierms.

4] ‘The capaclty., arrangement, and
number of compressors shall be sufficient
to maintnin the necessary pressure with-
out overlioadlog the equipment and Lo
assure malintenance of such preszure In
the working chamber during periods of
breakdown, repalr, or emergency

i5) Switching from one indeperndent

source of power supply to the other shell
ke done penodically to ensure the work-
giyllity of the apparalus ib an eMergencs

i) Duplicute low-pressure alr leed-
lints and regulating valves shall be pro-
vided betweéen the source of alr supply
and o polnt bevond the locks with ane of
the lines exiending to within 100 fesi
of the working {ate

(7) Al high. and low-pressure air
supply lines shall be equipped with check
Yilves.

(87 Low-pressure alr shall be repu-
Jated nutomatically, In addition, man-
ually operated valves shall be provided
for emergency conditlons,

(3} The alr Intakes for all alr com-
pressors shall be locoted at a place where
fumes, exhaust gnses, and other alr con-
taminants will be ot & minlmum

(107 Cauges lndleating the pressure
in the working chamber shall be Installed
in the compressor bullding, the lock at-
tendant's station, and at the employer’'s
Neld afee.

ily Ventilation ond ofr guality, (1)
Exhaust valves and exhaust pipes shall
be provided apd operated so that the
working chamber shall be well ventllated,
and there shall be no pockets of dead alr
Cutlets may be required at Intermedinte
points along the maln low-pressure air
supply line to the heading to ellminate
such pockets of dead air. Ventllating air
ghall be not less than 30 cuble feel per
minute

{2) The alr in the workplace shall be
analvzed by the employer not less than
once each shift, and records of such lests
shall be kept on file at the place where
the work is In progress, The test resully
ghal] be within the threshald limit values
specified In Bubpart D of this part, for
harardous gasea, and within 10 percent
of the lower explosive limit of Aammuble
gases, If these Umits are not met Im-
medlate action to correct the situston
shall be taken by the employer

(3) The temperature of all working
chambers which are subjected to alr
pressure zhall, by means of after-coolers
or other sultables deviees, be maintalned
n, g temnerabure not to exeeed BS® F.

i4) Forced ventilation shall be pro-
vided during decompression During the
entire decompression period, foreed ven-
tiiation through chemical or mechanical
alr purlfying deviess that will ensure
a source of fresh alr shall be provided

{5) Whenever heat-producing ma-
chines (moles, shield=s) are used in cam=-
pressed alr tunnel operations, a positive
means of removing the heat bulid-up at
the heading shall be provided.

(1) Electricity., (1) All lghting in
compressed-alr chambers shall be by
electricity exclusively, and two Indo-
pendent electric-lighting systems with
independent sources of supply shall be
used, The emergency source shall be

1
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arranged to become sutomatically op-
erative in the event of fallure of the
regularly used source

(2 The minimum intensity of ht
any walkway, ladder, stalrwary, or
working level shall be not less than 10
foot-candles, and In all workplags he
chting shall at all times be su as

to enable emplovees to see clearly

3) All elecirical equipment, and wir-
ing for light and power clrouits, shall
comply with requlrements of the Na-
tional Electrical Code. ANZEI] 1871
Rev. of 1968) for use In damj awri-
ous, high temperature, and con Lo s|
ilr environmentsa

4) Externa! parts of Hghting res
pnd all other electrical equipment, when
within 8 feet of the floor, shall be con-

tructed of noncombustible, nonabzorp-
insulating materinls, except that
metal may be used If |t s effectively
grounderd

5) Portable lamps shall b= equinped
with noncombustible. nonabsorptive, in-
sulating sockets, approved handles, bas-
ket guards, and approved cords

i) The use of wom or defective
portable and pendant conductors 1s
prohibited

(k) Sanifation. (1) Sanliary, heated,
Ughted, and ventilated dressing rooms
and drying rooms shall be provided for
all employees engaged in compressed alr
work. Such rooms shall contaln suitable
beriches and Jockers, Bathlng accomimo-
dationa ishowersz at the ratio of one to
10 emplovees per shift), equipped with
running hot and cold water, and suitable
and adeguate tollet accommodations
sfiall be provided. One tollet for each 15

tive

employees, or fractional part thereof,
ghall be provided
When the tollet bowl is shut by

8 cover, there should be an mir space 50
that the bow] or bucket does not lmplode
whoen pressure 15 1]":1'.1'{-‘1'15911.

{3y Al parts of calssons and aother
working compartments shall be kept in
a sanitary condition.

1V Fire prevention and protection.
(1) Frefightlng equipment =shall be
avallable at all times and shall be maln-
tained {n working condition

21 While welding or fame-cutting 1s
belng done in compressed alr, a fAre-
watch with a fire hose or approved ex-
linpulsher shall stand by until such ap-
eTation s completed.

i3 Bhafts and ecalssons contalning
Aammable material of any kind, either
abmve or below ground, shall be provided
with ¢ waterline and a fire hose con-
nected thereto, so0 arranged thet all
polnts of the shaft or calsson are within
reach of the hose stream.

i4) Fire hose shall be mt least 135
inches in nominal diameter; the water
pressure shall at all times be adequale
[or efficient operation of the type of noz-
zle used: and the water supply shall be
such as to ensure an uninterrupted fow,
Fire hose, when not In use, shall be lo-
caled or guarded to prevent Injury
thereto,

8 The power house, COMpPressor
house, and all buildings housing ventl-
lating equipment, ahall be provided with
al lenst one hose connectlon In the water-

line, with a fire hose connected thereto,
A fire hose shall be malntalned within
reach of structures of wood over or near
shaflts

(6 Tunnels shall ba provided with a
2-inch minimum diameter walerline ex-
tending into the working chamber and to
within 100 feet of the working face. Such
line shall have hose outlets with 100 feetl
of fire hose attached and maintained s
follows: One at the working farce, one
immediately inside of the bulkhead of
the working chamber; and one immedl-
ately outside such bulkhead, In addition,
hose putlets shall be provided at 200-foot
intervals throughout the length of the
tunnel, and 100 feet of Are hose shall be
attached Lo the outlet nearest Lo any lo-
cation where flammable material is be-
ing kept or stored or where any flame 1s
beinig used

71 In addition to fire hose protection
required by thi= subpart, on every floor
of every buillding not under compressed
air, but used In connection with the com
pressed air work, there shall be provided
at least one approved fire extinguisher of
the proper type for the hazard involved
At least two spproved fire extinguishers
shiall be provided in the working chamber
as follows: One at the working fa¢e and
ane immediately Inside the bulkhead
ipressure sidel, Extingulshers 1o the
working chamber shall u=e water as the
primary exlineuishing agenl and shall
not use any extingulshing agent which
could be harmiul to the emplovees in the
working chamber. Th= fire extinguisher
shall be protected {rom damage

t8) Hizhly combustible materials shall
not b¢ uwsed or stored in the working
chamber. Wood, paper, and simllar com-
bustible material shall not be used in
the working chamber in quantities which
could eause a fire hiazard, The compres-
sor bulliding shall be constructed of non-
combustible material.

81 Man locks ghall be equipped with
g manual type fire extingulgzher system
that can be activated incide the man lock
and also by the outside lock attendant.
In addition, a fire hose and portable fire
extinguizher shal: be provided lnside and
putside the man lock, The portable fire
extinguisher shall be the dry chemical
type

(107 Equipment, fixtures, and fuwrni-
ture In man locks and speclal decompres-
sion chambers shall be constructed of
nioncombustiple materials. Bed ling, ete,,
ghall be chemlically weated so0 as to be
fire resistant.

{11} Head frames ghall be constructed
of structural steel or open frame-work
fireproafed timber. Head houses and
other temporary surface bulldings or
gtructures within 100 feet of the shaft,
cajszon, or tunnel opening shall be built
of fire-resistant moterials.

(12} No oll, gasoline, or other combus-
tible material shall be stored within 100
feet of any shalt, calsson, or tunnel open-
ing, except that olls may be stored In
sultable tanks in Isolated fireproof build-
ines, provided such bulldings are not less
than 50 feet from any shaft, calsson, or
tunnel opening, or any bullding directly
cannected thereto

(13} Positive means shall be taken to
prevent leaking flammable liguids from
flowing Into the areas specifically men-
tioned in the preceding paragraph.

i14) All explosives used In connection
with compressed air work shall be se-
lected, stored, transported, and used as
specified in Subpart U of this part,

im) Bulkheads and safely screens. (1)
Intermediale bulkheads with locks, or in-
termediate safety screens or both, are re-
quired where there s Lhe danger of rapid
fooding

(2) In tunnels 16 feel or more in di-
ameter, hanging walkwavs shall be pra-
vided from the face to the man lock as
high In the tunnel as practicable, with at
Ieast 6 [eel of head room. Walkways shall
be constructed of noncombustible mate-
rial, Standard rallings shall be securely
instalied throughout the length of all
walkwavs on open sldes In accordance
with Subpart M of this part. Where walk-
wWays are ramped under safety screens,
the walkway surface shall be skidproofed
by cleals or by equivalent means.

{3) Bulkheads used to contain com-
preased alr sghall be tested, where prac-
ticable, to prove Lhelr abllity to resist the
highest alr pressure which may be ex-
pected to be used

E 1926804 Definitions applicable 10 this

subpunrt,

ia' “"Bulkhead"—An alrtight struc-
ture sepamaling the working chamber
from free alr or {from another chamber
under a l#sser pressure than the working
pressure.

(hy "Calsson"—A wood, stee] conerete
or reinforced concrete, Alr- and water-
tight chamber In which it is possible for
men W0 wWork under gir pressure greater
than atmospheric pressure to excavate
material below water level

{e} "Decanting”"—A method wsed for
decompressing under emergency circum-
stances, In this procedure, the employees
are brought to atmospherie pressure with
a very high gas tension in the tissues and
then immediateély recompressed (n a sec-
ond and separate chamber or lock.

(d) "Emergency locks”—A lock de-
slgned to hold and permit the guick
passpge of an entire shift of employvees,

ted “High air"—Alr pressure used to
supply power to pneumatic tools and
devices

(f} "Low alr"—Air supplled to pres-
sirize working chambers and locks.

gl "Man lock"—A chamber through
which men pass from one air pressure
environment into another,

{h) "Materials lock™—A chamber
through which materinls nd enulpment
pass from one alr pressure environment
into anather.

i} “"Medical lock”—A speclal cham-
ber in which employees are treated for
decompression lness, It may also be used
in preemployment physical examinations
to determine the adaptabllity of the pro-
spective emplovee to changes In prezsure,

(1} "Normal condition"—Omne during
which exposure bo compressed alr is
limited to a single continuous working
period followed by a single decompres-
glon in any given 24-hour period; the
total time of exposure to compressed a&ir

804())
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during the Eingle continuous working

period 1s not Interrupted by exposure to sure or Exposure Time Bhould the Actuml M pounda for 8 hours, total 117 minutes
normal stmospheric pressurs, and & see- Working Chamber Premsure or the Actual decompraesion timea.

s : asd aft & fick Exposure Time, Respectively, Pall Batwesn Decomprassion Table No. 3

IS EXIENTE L) COTmpYER ¥ SO08 Those for Which Calculsted Taiues Are  Stage 1. Reduce pressure .
peour until at least 12 consecutive hours Shown ln the Body of the Table from 24 pounds to 8

of exposure to normal atmospheric pres- . pounds at the untform

sure has elansed since the employee has —oo®p rate of 5 pounds par

been Under pressure Example No. | mintte,

%) “Pressure”—A force acting on = 4 E:_’ll" working pariod at e v e B S
unit ares. Usually shown as pounds per -;;““’::;%:Ef:-m i ap el —s min
hqn_ﬁrr:.mrh (P2l o 30 pounds for 4 hours, total Stage 1. Reduce preasure

(1) "Absolute preasure (pala)— decompresaion time. 43 minutes ut & uniform rate from
The =uri of the utmespheric pressire pDecompression Table No, 3: 8 pounds to 4 pounds
and gauge pressyure (pslg) Stage 1 Reduce preasure over & pericd of 4 min-

fml “Atmospheric pressure”"—T h e from 3 pounds o 4 utes., Hats, 1 p.:-un,ﬂ
pressure of air at sen level, usually 14.7 pounds at the uniform per minuta eiapesd .

=1 il here! 0 rate of § pounds par time, mage 1. . . cnveenn minutes
psla. altmosphere), or PAalE of

. s minute. Transfer men Lo epacial

ini “Gauge preasure” (psig.)—Pres- i RN CRAIN
sure measured by o gnuge and Indicat- Flapsed time stage 1 - 3 minutea ber maintalning the
ing the pressure exceeding almosphernie. ] 4-pound pressure dur-

(o) “Balety screen”—An alr- and ﬂ'-!u?: 1 (final stage): Re- ing the tranafer opers
water-tigh hr laced acTrCSS uce premaurs st A atlan

at r. LlFII..l dj'u‘: a:g-;!n p.,-._d uniform mte fram 4 BL‘E! 3 (fnal .t‘_‘nﬁr In
thie upper part of o compresses alr tun- povaN 't Oponiid iy B S0
nel between the face and bulkhead. In ¥ARe GVer & period of & et prlitioss aqpendt
order to prevent Neoding the crown of &0 rmlnates, duce the pressurs st 8
the tunnel between the safely screend Rate—0.10 pound per uniform rate from 4
and the bulkhead, thus providing a minute or 10 mioutes pounds to O-pound
safe means of refure and exit [rom & per pound gazs over a period of
fiooding or flooded tunnel 5'*:[?“" (Anal) elapsed 40 minutes. i‘,"".. minutes, Rate,

(p) “Special decompreszion cham- e 1.,1-_-]3‘:;-'1 P«‘--ifﬁf;
ber"—A chamber to provide Rrester Total time. . ..._.... 43 mioutes per pound Blage 3
comfort for employees when the total gprampie No. 3 {Anal) elapsed time. .. 110 minutes

decompression Uime exceeds 756 minutes.
(q) "Working chamber'—The space
or compartment under alr pressure in
which the work s being done
Arrernolx A

OECOMPRESSION TAHNLES

CONSTRUCTION STANDARDS

Highar VTalus of Working Chamber Pres- Decompression Tabls No.l:

B-hour working period at
234 pounds gage

el LR E D R ——

Deeowraesmo® Tavll No, 1—Torit Droogrars=iow TeE

117 minutes,

—— —

Work pressars

Woarking paried hooy

1. Erplanation, The decompresaion thhies ey M f M4 32 1 3 P - § Owved
are computlsd for working chamber pressures
from 0 to 4 pounds, snd from 14 o 50 03 3 i 3 1 1 1 a | 3 | 3
pounds per Rquare lich gmuge Inclusive DY :: . ¢ 0 4 8 e L . l; :: :: :
2-pound lncrements and for exposure Limes . - : : . IR T O ulu- B & T .
for each pressure extending from one-hall o 7 7T 8 13 4 @ B ™" o= 18 113
to over 8 hours lnclusive Decomprestlonl B, . iecciiceiisicskinssis b s ] P I M M m W @ U IR iﬂ
b iy Ol (s | = A 11 11 a i = ] Wi LET 12 e L
will be mm!u:tm._.u two or u:hrr : ::u.tiu’wim - ;- + 18- - -+ e N e -
& mazimum af four FLages R g e e I b 31 h w I i@ 13 I® 1 i
working chamber pressurs of 40 pounds per s . . eeeceeeme 17 oA B & I 14Y 16R 18R ITH 1w =1
sgiare lnch EaUge OF OYEr K.. 19 A :E: L I;.l.' :ﬁ i 193 g ot
§ H i H i m @ M T - i
Btage | conaizta of & ".":"c“:‘n in amblant i 51 - . TN o -
preasure Tanging from 10 to & mazlmum of 3 4 1 1% 1™ A8 3 S Ay 989 -
16 pounds per square inch, but in no ln- w0, 3O M 1@ I8 Jd IO M3 A T o
stauce wiil the presiure be reduced below 4 T :; E h-: t: ':w- -'_;: E ™0 ﬂ :; ::;
L “ L} ] 2 1 3 y 3
pounds at the end of ulujt# 1. This reduglion L b ki 3 e e Y T . %% I in A 34 30 me W W -~
tn pressure in mtage | will always take place o e aaeeaas Sl W 14 W TN Mg Ne 38 N8 DY
&t » rate not grealer Lthan 6 pounds per = = ™ B OIM M9 MY IV NN IN
minuts —— — . -
Purther reduction in pressure w1 take DrroMrResnos Tanls Noo 7
pisce during stagr 4 and subsiequaent FAges e i - N coudiis E———
as rejialred At & slowar rate, Dut lo Do event L - “"_'i':" 1"18'1"“ T m - m"”"j“ e
AL A orate grester Ennn_ 1 pound per minuta 5 & ——
Decompreselon Table No, | indicates in the W oriking Working .. _-'1'_ N “ -
bode af the table the toinl decompressicn homm bt ‘wﬂn-d Promeirs redoetion Timn ln Preamure Tolal Lime
time o minutes for rarfioun combinations of e lomrn Fiag= No FPalsg itare rmluetion o oy o [P
rt s Der pressure and eTPoAUre Lime Palg Minttes mis Ml te
s cleins Bdpteasmimillort From To Min/Poucd
Decomprendlon Table Nao 3 Indleatas far e B ¥ . e — =
the same varlous combinations of working i W _ . i . . A a
chamber pressurs And sxposure time the 1 i o 4 L #
follawing | F . 1 14 1 s n r
i i o ¥ fa4m a
i Thée number of stages Fequlred) 14 A PEhA T 1 14 4 i g = -
! b The redluction ln prassurs and the ter- y :I' :: :' . ll:: :’
i minal presdure for essh reqgulred stage; i T 2 M 8 1 120 "
g. The time in minutes Lhrough which the Boemiinneees : ": :-. : i -
rerinctlon o pressure 8 sccomplishasd for SRS ey 1 1 o 3 n£ :
! sac™ Toquired mtage; " = B : I: :l ; Ll] = ¢
d. The prewmurs reduction rate b minutes 3 i [ 4 Lo ]
i b
[ per pound fo- each required stage: L ARt X " - " aN :
ImpoeTanT NoOoTE: The Preamire Reduction LLT TP T P ; l: : ‘: :: It
| in Eash Btage a8 Acocmplished st a Uni- T — = 1 14 P i o
| form HRats. Do Not Interpolate Belwean Overd Il :l: g I: :;{r 18
| values Shown on the Tables Uss the Nexs# = = 77w 7 i 8 0 T P
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Subpart T—Demolition
§ 1926.850 Preparatory operalions.

(a) Prior to permitting employvees to
flart demolition operations, an engineer-
Ing survey shall be made, by a compe-
tent person, of the structure to determine
the condition of the Iraming,. floors, and
walls, and possibllity of unplanned col-
lapse nf any portion of the structure.
Any adlacent structure where employees
may be exposed shall alsc be similarly
check»d. The emplover shall have in
writing evidence that such & survey
has been performed

ib) When employees are required to
work within a structure to be demaol-
Ished which has been dameged by fire,
flood, explosion, or other cause, the
walls or floor shall be shored or braced.

tc) All electric, gas, water, steam,
sewer, and other service lines shall be
shut off, capped, or otherwise controlled.
outside the bullding line before demoli-
tlon work is started. In each case, any
utllity company whieh Is invelved shall
be notified In advance.

id) IIf 1t is necessary to malntain any
power, water or other utilities during
demolition, such lines shall be tempo-
rarily relocated, as necessary, and pro-
tected

(e} It shall also be determined if any
type of hazardous chemicals, gases, ex-
Plosives, flammable materials, or sim-
llarly dangerous substances have been
used In any pipes, tanks, or other equip-
ment on the property. When the pres-
ence of any such substances is apparent
or suspected, testing and purging shall
be performed and the hazard elilminated
before demolition is started.

(f} Where a hazard exists from frag-
mentation of glass, such hazards shall
Le removed.

(g) Where & hazard exists to em-
ployees falling through wall openings,
the opening shall be protected to a
helght of approximately 42 inches.

‘h) When debris Is dropped through
holes In the floor without the use of
chutes, the area onto which the material
Is dropped shall be completely enclosed
with barricades not less than 42 inches

high and not less than 6 feet back from
the projected edge of the opening sbove,
Slgns, warning of the hazard of falling
materials, shall be posted at each level
Hemoval sghall not be permitted in this
lower area untll debrls handling ceases
above

(i) All floor openings, not used as ma-
terial drops, shall be covered over with
materia]l substantial enough to support
the welght of any load which may be
Imposed. Such material shall be prop-
erly secured to prevent its accidental
movement.

{1} Except for the cutting of holes In
floors for chutes, holes through which to
drop materials, preparation of storage
space, and similar necessary preparatory
work, the demolition of exterior walls
and foor construction thall begin et the
top of the structure and proceed down-
ward. Each story of exterior wall end
floor construction shall be removed and
dropped -Into the storage space before
commencing the removal of exterior
walls and foors In the story next below,

k) Emplovee entrances to multi-
story structures being demolished shall
be completely protected by sldewalk
sheds or canopies, or both, providing pro-
tectlon from the face of the bullding for
A minimum of 8 feet. All such canoples
shall be at least 2 feel wider than the
building entrances or openings (1 foot
wider on each side thereof?, and shall be
capable of sustalning a load of 150
pounds per square foot.

£ 1926.851 Suaire, passageways, and lad-
dera

(a} Only those stalrways, passage-
ways, and ladders, designated as means
of access to the structure of a building,
shall be used. Other access ways shall be
entirely closed at all times.

(b) All stairs, passageways, ladders
and Incidental equipment therets, which
are covered by this eection, shall be
periodically Inspected and maintained
in a clean safe condition.

(¢) In a multistory bulldlng, when a
stairwell is being used, it shall be prop-
erly llluminated by either natural or
artificial means, and completely and
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substantially covered over at a polnt not
less than two floors below the floor on
which work la belng performed, and nc-
cess to the floor where the work is In
progress shall be through s properly
lighted, protected, and separate pas-
SAEEWAY.

§ 1926.852 Chutes.

ia) No material shall be dropped to
any point lving outside the exterior walls
of the structure unless the area i effec-
tively protected.

(b} All materials chutes, or sections
thereof, at an angle of more than 45°
from the horizontal, shall be entirely en-
closed, except for openings equipped with
closures at or about fioor level for the
Insertion of materigls. The openings shall
not exceed 48 inches In helght measured
along the wall of the chute. At all storles
below the top fAoor, such openings shall
be kept closed when not In use,

ie) A substantial gate shall be In-
stalled In each chute at or near the dis-
charge end. A competent employee shall
be assigned to control the operation of
the gate, and the backing and loading
of trucks.

td} When operations are not In prog-
ress, the ares surrounding the discharge
end of a chute shall be securely closed
ofl.

(e} Any chute opening, Into which
workmen dump debris, shall be protected
by & substantial puardrail approximately
42 Inches above ‘he floar or other surface
on which the men stand to dump the ma-
terial. Any space between the chute and
the edge of openings in the Aoors through
which it passes shall pe solidly covered
Over.

(f) Where the material s dumped
from mechanleal equipment or wheel-
barrows, a securely attached toeboard or
bumper, not less than 4 Inches thick and
6 Inches high, shall be provided &t each
chute opening.

{g) Chutes shall be designed and con-
structed of such strength as to elilminate
failure due to impact of materials or de-
bris loaded therein.

§ 1926853 Removal
through Hoor openings.

Any openings cut In a floor for the
disposal of materials shall be no larger
In size than 25 percent of the aggregate
of the total floor ares, unless the lateral
supports of the removed floorlng re-
maln in place. Floors weakened or other-
wise made unsafe by demolition opera-
tions shall be shored to carry safely the
Intended imposed load from demolition
operations,

£ 1926.854 Removal of walls

sections, and chimneys,

fa) Masonry walls, or other sectlons
of masonry, shall not be permitted to fall
upon the fioors of the bullding in such
masges as to exceed the safe carrving
capacities of the foors,

(b) No wall zection, which ls more
than one story In height, shall be per-
mitted to stand alone without lateral
bracing, unless such wall was originally
designed and constructed to stand with-
out such lateral support, and Is in & con-

of malerials

masonry

854(b)
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ditlon safe enough to be self-supporting.
All walls shall be left in & stable condi-
tion at the end of each shift,

ic) Employecs shall not be permitted
to work on the top of & wall when weather
conditions constitule a hazard,

id) SBtructural or load-supporting
members on any Noor shall not be cut
or remaved untll all staries above such
a foor have bren demolished and re-
moved. This provislon ahall not prahibit
the cutting of floor benms for the dispos-
al of materials or for the Installation of
equipment, provided that the require-
ments of §9 1026853 and 1026 B55 are
met,

(e} Flpoor opening: within 10 feet of
any wall beipg demolished ahall be
planked solid, except when employees
nre kept out of the area below.

ir’ In builldings of *“skeleton-stea]”
ponstruction. the steel framing may be
left In place during the demolition of
masonry, Where this ls done, all steel
beams, girders, and similar structural
supports chall be eleared of all locse ma-
terial as the masonry demolition pro-
gresses downward,

(g} Walkwovs or landders shnll be pro=
vided to enable empioyees to safely reach
or leave any scaffold or wall

fh! Walls, which serve as retaining
walls to support earth or ndioining struc-
tures, thall not be demaollshed untll such
earth has been properly braced or ad-
Joinlng etructures have been properly
underplnned.

) Walls, which are to serve as re-
talning walls against which debris will
be piled, shall not be so v=ed anles* capn-
ble of safely supporting the Imposed load.

B 1926.855 Mlanual removal of floors,

in) Openings eut In n Ooor shnll ex-
tend the full span of the arch between
supports.

ibi Before demollshing any floor arch,
debris and other malerinl shall be re-
moved lram such arch and ather ad-
Jacent QNloor area. Planks not less than
2 Inched by 10 inchea ln eross ssction,
full size undreased, shall be provided for,
and shall be used by smployoes to stand
on while breaking down Hoor arches bo-
tween beams Such planks shall be so
located as to provide a safe support for
the workmen should the arch bLelween
the benms collapwe The open space be-
tween planks ghall not exceed 16 Inches,

ic) Bafe walkwnays, not lesa than 18
inchen wide, formed of planka not less
than 2 Inches thick I wood, or of egulv-
alent sitrength i metal. shall be pro-
vided and used by workmen when
necesaary Lo enable them to reach any
point without walking upon exposed
benms,

id! Btringern of ample strength shall
be Inatalled to support the fooring
planks, and the ends of such stringera
shall be supparted by foor beams or gird-
ers, and not by floor arches alane.

i) Planks shall be 1ald together over
golld bearings with the ends overlapping
al least 1 foot.

(fy When floor archea are being re-
moved, employ=es ahall not be allowed
in the area directly underneath, and

CONSTRUCTION STANDARDS

such an orea shall be barricaded Lo pre-
vent nocess Lo It

(g} Domoplition of foor arches shall
pot be started untl they, and the sur-
rounding fnor area for a distance aof
20 tect, have been cleared of debrls and
any olthar unnecessary materials

B 1926.056 MNemoval of walls, loors, and
materinl with egquipment.

in! Mechanleal equipment shall not
be usad on Aours or working surfaces un-
less such floors or surfnces are of sufl-
flelent strength to support the Impaosed
Jond,

ib) Floor openinga shall hinve curba
or stop-logs o prevent equipment from
rminolng over the edige

{¢) Mechanleal equipment used shall
meet the requirements speclfied In Sub-
parts N and O of this part.

B 1926.B57 Sworage.

int The storage of waste material and
debris on wny fOoor shall not exceed the
allownble floor loads

ib} In bulldings having wooden foor
construction, the flooring boards may
be remuved from nol more than one floor
above grade to provide storage space [or
debria, provided falling materia]l 13 not
permitted to endanger the stabliity of
the structure.

ic} When wood floor beams serve o
brace interior walls or free-standing ex-
terior walls, such beams shall be left In
place untl other eguivaléent support can
be installed to replace them.

id! Ploor arches, to an elevatlon of
not more than 25 feet above grade, may
be removed to provide storapge ares for
debris: Provided, That such removal
doea not endanger the stabllity of the
structure.

(e) Storsge space into which material
s dumped shall be blocked off, except
for openlngs necessary lor the removal
of materinl, Bueh openlngs shall be kept
¢loaed al all Uimes when malerial s not
being removed.

§ 1926.858 Romoval of stecl ronstruc
tion,

in) When Mnor arches have been me-
moved, plaoking !'n accordance with
§ 1926.8561b) mhall be provided for the
workers engaged ln muzing the steel
framing.

(b! Cranes, derricks, and other holst-
ing equipment used shall meet the re-
quirements specified in Subpart N of this
part.

io) Bteel construection sholl be dis-
mantled ocolumn length by ecolumn
length, and tier by tler (columns may
be in two-story lengths) |

(d) Any structural member belng dis-
membered shall nol be overstressed.

8 1926.059 Mechanical demolition.

ia) No workers shall be permitied in
any aren, which can be adversely affected
by demalition opernlions, when balling
or elamming s being performed. Only
those workers necessary lor Lhe perform-
ance of the operations shall be permitied
in this area at any other time

{(b) The weight of the demalition ball
shall not exceed 50 percent of the crane’s

rated load, based on the length of the
boom and the maximum angle of operm-
tion at which the demalition ball will oe
used, or It shall nol exceed 25 pércent
of the nominal breaking strength of the
line by which It = suspanded, which-
ever resiilts In a lesser value

g The crane boom and loadline shall
be as short a= possible

{id) The ball shall be attached to the
loaditne with a swivel-type connection
to prevent twisting of the loadline, and
ghall be atlached by positive means n
such manoner Lhat the welght cannhot
became accldentally disconnectied

(2) When pulling over walls or portions
thereof, all steel members affected shall
have been previowsly cut [free

tfs ANl roof corndces or other siuch
grnamental stonework shall be removed
prior to pulllng walls over

ig) During dechplitden, eontlnuing (n-
spections by A competent person shall be
made as the work progresses to detect
hoazards resulting from weakened or
detericrated floors, or walls, or Ioosened
materinl Mo employee thall be permitied
to work where much hazards exist untd
they are correcled by shoring. braclng, or
other efective means,

§ 1926860 Seleative

euplosives,

Belective demalltion by exploslves ghall
ba conducted ln accordance with the
applicable sections of Subpart U of this
IJ'ILFL

Subpoart U—Blasting and the Use of

Explosives

§ 1926.900 Ceneral provisiona

in) The emplover shall permit only
agthorized and aqualifed persons to han-
dle and use explosives

ihi Sminking. Nrearms, matehes, op#n
flame lamps, and other fres, ume oF
heat produeing devices and <parks shall
be prohibited tn or ndfr explosive magas
glnes or while explosives are belng han-
dled. transported or wsed

ic} No person shiatll be allowed (o han-
dle or use exploaives while under the |n-
fluence of mtexicating llguors, naraoties,
or other dangerous drugs

id) Al explasives =hall be accounted
for at all timen. Expiosives mol being
used ahall be kept In a locked magazine,
unavallable to persons not authorized 1o
handle them, The employer vhall maln-
taln an inventory and use récord of all
explosives, Appropriate authorities shall
be notified of any josz theft, or unauthor-
lzad entry into a magozine,

ie) No explasives or blasting agenta
shall be nbandomed

Iy Mo fire shall be fought where the
fire = In iImminent danger of contact with
explosivea, All employees shill bé re-
moved to o eale area and the Ore area
guarded agalnst Intruders.

ig) Original containers, or Class II
magazines, shall be used for taking deto-
nators and other explosives from slorage
magazines to the blasting area.

thy When blasting Is done In con-
gested areas or In proximity to a struc-
ture, milway, or highway, or any other
installation that may be damaged, the

demaolition by
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(fi The installation of auxlliary Lghta
ian truck beds, which are powered by the
truck's elecincal system, shall be
prahiibited.

ig) Expiosives and blasting agents
ghall be holsted, lowered, or conveved Lo
a powder car No nther muterials, siup-
plies, or equipment shall be transported
in the same convevanice al the same
Lime.

(h) Ne one, excent the operator, his
helper, and the pnwderman, shall be
permitted Lo ride on a conveyance Lrans-
porting explozives and biasting agents,

(1) No person shall ride in any shaft
conveyanc® transparting explosives and
blasting agents

(]} No explosives or blasting agents
ghall be transported on any locomotive
At least two car lengths shall separste
the locomotive from the powder car.

fk) No explasives or blasting agenta
ehall b= transporied on n man haul trip.

{1} The car or conveyances containing
explosives or blasting agenta shall be
pulled, not puzhed, whenever possibile,

(m) The powder car or eonvevance
especially bullt for the purpose of trans-
porting explosives or blasting agents shall
bear a reflectorized stgn on each side
with the word "Explasives™ in letters,
oot less than 4 inches In helght: opon
& background of ehamply contrasting
color.

iny Compartments for transpoarting
detonators and expindlves {in the same
car or conveyance shall be phrsically
separated by a distance of 24 inches or
by a solid partition at least 8 loches
thick,

(o} Détonators and other explosives
ghall not be tranesported al the same
times In any ghalt conveveanes,

(p) Explosivies, blasting apents, or
binsting supplies shall not be transported
with other materials

tq) Explogsives or blasting agents. not
io ortginal containers. shatl be placed in
A suitable contalner when transported
manually.

ir) Detonators, prmers, and other
explosives shall be carried In sepamte
contalners when transporied manundly.

§ 1926904 Siorsge of eaplosives and
lasting mgents,

(a) Explosive: ond related materials
shall be stored In approved {aclities re-
quired under the applicable provisions
of the Internal Revenue Service reguln-
tions contalned in 28 CFR 181, Com-
merce in Explosives,

{(b) Blasting caps, electric blasting
caps, detonating primers, and primed
cartridpes shiall not be stored Ln the snme
magazine with other exploglves or blast-
ing agernits.

{g) Smoking and open Aames= shall not
be permitted within 60 feel of explosivea
and detonator storage magazine,

id) No explosives or blasting agernts
shall be permanenily stored In any
underground operation untdl the opera-
tlon has been developed to the point
where at least two modes of exit have
been provided.

fte) Permanent underground storage
magazines shall be at least 300 feet from

903(f)
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any shaft, adit, or active underground
working area.

(1) Permanent underground maga-
rines contalning detonators shall oot be
located closer than 50 feet to any mage-
pine contnining other explosives or blast-
ing agents,

b 1926 M5 Losding of explosives or
blusjing apenis,

fa) Procedures that permit safe and
efficlent loeding shall be established be-
fore loading Ls started

th) All drill hales shall be suficlently
Inrge to ndmill fresly the Insertion of the
cartridces of explosives,

i) Tamping shall be done only with
wood rods or plastic tamping poles with-
out exposed metal parts, but nonsparking
metal conmectors may be used for Jointed
pales Violent tamping shall be svolded.
The primer shal! never he tamped

tdd) No haoles ahnll be loaded except
thate to be fired In the next round of
blasting. After losding. all remalning ax-
plosives and detonatars shall be immed]-
ately returmed to an suthorized mega-
rine

(e! Drilling chall not be started until
all remalining butts of old heles are ex-
amined for unexploded charges, and Uf
any are found, they shall be refired be-
lTore work provesds

(f" No pereon sholl be allowed to
decpen drill holes which have sontalned
expiosives or blastine agents

(g) No explosives or blasting agents
ahall be left unattended at the blast site

thy Machines and all tools not used
for lopdlng explasives lnto bore holes
shall b2 removed from the Immedintea
locatlon of holes before explosives are
delivered. Equipment ahall nat be oper-
ated within A0 feet of lodded Wolea

1Y No activity of any nature other
than thal which is required for loading
holes with explosives shall be permitied
in a blast areq,

(1) Powerlines and portable electrie
cables for equipment belng wied shall be
kept a safe distance from explosives ar
blasting apents being Joaded Inte darill
holes. Cables In the proximity of the
blast nrem shall be deenerglzed and
locked out by the blaster,

(kY Holes shall be checked prior to
londing to determine depth end
conditlons. Where a hole has been loaded
with exploaives bul the sxplosives hiave
falled to detonate, there shull be no drill
Ing within 50 leet of Lhe hole

1y When loadine a long line of holes
with more than one Joading crew, the
crews shall be separated by practical
diztance consistent with efficlent opera-
Uon and supervision of erews,

im} No explosive shill bs loaded or
used anderground In the presenes of
combusiible gases or combustible dusts,

inl! No explosives other than thoss
in Fume Class 1, as set forth by the In-
stitute of Makers of Explosives, shall
be used. however, erplasives complying
with the requiremen & of Fume Clasy 2
and Fume Class 3 nay be used If ade-
quate ventlauon has been provided

io) All biast holes in open work shall
be stemmed to the caollar or to & polnt
which will confine Lthe charge.

-

(p) Warning algns,. Indleating n blast
area, shall be maintained at al ap-
pronpches to the blast area. The warning
sign lettering shall nol be less than 4
inches in height on o contrasting back-
ground

gl A bhore hole shall never be sprung
when i s pdlacent ta or near a hole
that s lvaded, Flashilght batteries shall
not be uzed for rprinpgme holes

{rl Drill holex which have baen
spruny or ohambered, and which ore
not water-fllled, shall be allowed to
eoal before exmiloslves are loaded

g Mo loaded hol=s =hall be left un-
attended or unprotected

ity The hlaster shall keep an ae-
curnte, up-to-dats record of explosives,
blasting apgenta and blasting supplies
u=ed In & biast and shall keep BN &e-
cyrate running inventory of al! exprlosives
and blasting agenl: 2tared on the opera-
Hon.

ﬁ l‘?:ﬁ.q‘ﬂ'ﬁ' lnll;uﬁﬁn nr
charges—electric ilasiing.

fad Electric blasting caps shall oot ba
u=ed where sources of extranceous elec-
triclty make the use of electric blasting
caps danpgerous Blasting cap leg wires
ahall be kept short-cireulted (shunted)
untll they are connecled inle the circull
for firing

(b} Belors adopling any sy=tem of
electrical Aring, the blaster shall condurt
a Wioroueh survey for exiransous our-
rents, aod all dangerous currents shall
be ellmlnated before any holes are loaded

el ln any single blast using electrin
blasting caps;, all caps shall be of the
samie style or [unctlon, and of the aame
manufactiure

idi? Electrie blasting shall be carried
gul by uslng blasling cireults or power
clreults in arcordance oith the elecirle
blasting cap manufacturer’'s recommen-
dations or an approved contruclor or his
designated representative

(e} When firing a circult of electrie
blusting caps, care miist be exervised to
ensure that an adequale gquantits af

explosive

delivered current Iz svallable, in ae-
cordance with Lhe manulacturer's
recommendations,

(f) Connecting wires and lend wirea
shall be insulated slogie solld wired of
suMelent eurrent-carrying capacity

(g) Bus wires shall be solld single

wires of suflicient current-cartying
capacity.
(hY When firing electrically, the In-

milstion on all Nring lines shall be ade-
gquate and In good condition

{1y A power elrcult teed for fring
clectric biasting c¢aps shall not be
grounded.

{]) In underground operations when
firing from a power circult. » safely
switch shall be plpeed In the permanent
firine Une at inlervals This serilch shall
be made so It can be Jocked only In the
O position and shall be provided
with a short-circoiting wrrangement of
the firlng Unes to the cap clroult,

ik) In underground operntions there
ghall be a “lightning™ gap of at least 5
feet in the Aring system ahend of the
main Nring swilch, that 15, between this

-
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% and the 1 [ power, This 1Ing caps to safely fuse. Crimpers shall delay electric blasting caps are used with
\p shall be bridged by a flexible jumper be kept in good repalr and accessible {or detonating cord, the practies shall con-
rd 1ust before firlng the blast Lse form strictly to the manufacturer's
i when firing I - No unu l : I hort capped recommendations
‘ -hal fuer =ha 1 in any hole to bd (1) W n connecting a blasting cap o1
T 1" positior ; 1 unu | ynator bt an electr lasting cap o detonating
ent when Brin It shall | removed [rom the workl ploce and orfd, the cap shall be taped or otherwise
't the Aring lnes to t =troved attached irely along the side or the
utomatically short-c () No fuse shall be eap; rprimers end of the detonating cord, with the end
1 iIn an Ay Or DEAr AN i the contaloning the explosive
|-:.‘_I & i : T r.-. ra P I 1 ::. : A o '.j:,-..:l'.\_.r:._.':_| l:.! -.Il..!_ll_.-!
blaster (g} Mo one shall be permitted to carry WDE tonation 1s Lo proceed
] tin achir letonator ] : [ & kind 44 SO LM for firing the trunk-
i n and t in ) ineg shald nol be brought to the loading
1nehing g ¢ 10 r - M snfety ea nor attached to the detonating cord
aln i 0 { 0 be used ln hila chall L uniy rvihing else 15 o readiness [
S It D& equire State law, but sh e ¢ bla:
B e - 1 . line a2 in ek . " 5 .
' NnE Wikl dh AN L inch § 1926909 Firing the blnst
ey i i 1E Ll Ll ’ £ 5 Lo LW i 1 Leld =y By s " " r i
—— a4 T turer of when multiole can and fust Rl a) A code of blasting signals equiva
e i St an ! 100 I.I b oy G TN S I lent to Table U-1, shall be posted on one
%5 . B N | i 4, 1 i i i 4 i L1l | i1t 130 Li
ET electric blasting Iot B an | a1l be OF more conepicuous places at the opera-
a - o T . x el bt ik ') L o 23 i 7 Tl r Y S =} 1 - -
LTRSS ting machine lighted by each blaster when hand light. “oD and all employees shall be requlired
to famildarize themselves with the code
rthermore, In primary blasting, & or more safety fuses in & group gre [-o ©ORIOTE 0 1L LGLEEF SIENS Shal
5y = " be placed Al suitable locations
£ 4 it n mntain 1 moe CADSs | 1 1 B8 l ieans of v cord L s = - JLLsy k
. e 4) | it ¢ . p ) Before a blast 1s flred, a loud
i [ § Immendded i¥ La I LT SLTTLLASLS IUSe-UEOUNE Oevices, B : ‘
S # = ) . i S Rt gt engtin warmning signal shall be glven by the
e 3l ' i { blaster In charge, who has made certain
11 [ ' . Ty, T - e that sll surplus explosives are in a sale
. \ = g s . / 3 and all employees, vehicles, and
4.2 L i et =1 ! i | L
" ! A i . &0 nent are at A safe distance, or
e 3 ' i - q b T ! . und uMiclent covel
3 Can & { " ot he od )
t ' : . oy Flagmen shall be safely stationed
L5 L LES Ll 1 i i B PE UNless ( RTEE k = t e
’ ’ use only bl ; v b . e 0 DTET - on highways which pass through the
..... - - S - b - - ]
o ot b1 i g g danger Zone 50 As Lo stop traflic during
E LT} eLEers Ju el with B8 LVer i Ny from g other ot il :1'.‘ ? A8 K . c d
L yride G E5T1E --.."_.- -"'.. :'.'ul 101 T_'II'_' Lhe blast Lapsting I'.;'.I‘:ﬂLt'.lﬁ"
T ',.':' I [ L INE '~|_!"" '-_q__;l:,'1 f_‘,;_- es5 a) :l '!'H'-..:;.: t"':' 1..—"”:' |-'_1'-:'1.:'|-‘l L“': l.‘il"‘ J'.-i.‘w_l'..r-i'
¥ I Il 2T LIt v LI1ES eXisL B} teration ehall be oivemny | the i_| ngtl L0 -'-: X Lhe pime !'.lf L-l.'].FL:L--,j
B icading i Diasting wire might nd burning rate of the fuse. Sufficlent (e} Before firing an underground
L RO 00 g | . by th , + margin of safet ehall blast, warning shall be given, and all

of an explosion ire shall be taker Wlwavs be provided for the | ter Lo possible entries Into the blasting area,

¢ that the total length of wii B reach a place of safels and any enirances to any working place

Py WO REAT) b WBE Lne r that ¢ 1006008 Use of detonating cord. where a drift, ralse, or other opening 1s

he wires are Eecuri AN red to th 3 s : : : about to hole through, shall be garefully
Faiih [f nelither of these reguirements a) Care shall be taken (o select & pusrded. The blaster shell make sure

i L1s1 i nele [ detor o1d consistent with the type that all employees are out of the blast
and I condition of the bore hole area before firing a blast.
rical 7, only the man Al mming and the type of explosives - — -
£ leading wire cor i shall used TasLx U-1
i T all h Tetnn Sal~ ard 1all aridlle —
< ) = '!I 1 [h' [.,E ard L-I m I:I“,_ FI“_ b..lrﬂ.::rwh]rl‘ij‘:i‘_? WanNtno SioWar—A 1-minute series of long
; T s i) £ et M R - > blasts & minutes prior to blast algmal.
I " : : ¥, Bng ading given oLher explos BrasT S1omMaL—A series of ahort hlasta 1 min-
I n shorted and naot be ¢) The lne { "!"r-"ll'i-ti.:.'"lg cord ex- unte orior tc the ahot
1O { & blastinig mach! or nding t of a bore hole or from & A Crean Biowar—A prolonged blast follow-
ther LT t untdl the charge charge ghall be cut from the supply ing the lospection of blast area.
! gpoal before lopding the remainder of -
A L ri ylast from Lha Dore noje I .5..'.;.'-'..'.[:!; pdditional E 1';'2&_‘_]]':} .ngppfliun nfier h!nﬂin"’.
)} L |.. 5.; r BRI .« r L‘..- - (a) ImI"lr'riiMEIny after the blast has
i disconnectsd rono d} Detoneting cord shall be handied

o o S T A hnd : - b been fired, the firing line shall be dis-
URGEHALBAG Mkl et and used with care to avold damaging .onnaeted from the blesting machine, or

1926.907 Use of safety fuse ' .._-_-!?‘:;.‘_J T| !_u:_;_':r.u :‘.1.:1.*Lm_: and after opere power switches are used, they

a N _ . IDROINDE ANd DOoOEIADE-UOP shall be locked open or in the off 1:-_15:11.‘.or‘1

L kil L iy L | L | - g - e 3 - - S 1

extras electricity fe) Detonsating cord connections shall (b) Sufficlent time shall be allowed,

: ba sombetent and vositiva 4 g 0. |
o e R R % mpetent and positive in accordance o4 jess than 15 minutes in tunuels for

I e of & fuse hi ; . ol L il "_"w;"":ﬂ‘m'?ndpd meth-  ¢he smoke and fumes ta leave the blasted
\ 0 . - = ot-type or other cord-to-€ord gren pefore returning to the shot, An

IETRE. II. ] 1 1 10 any w connections shall be made only with inspaction of the area and the surround-

Me hanging of & fuse nalls op Sttonating cord in which the explosive yng ryubhle shall be made by the blaster

ERer Broledtians wihleh will sdties COTEe 15 ary to determine if all charges have been
» to Be Tor 2 ke D g {1 All detonating cord trunklines and exploded before employees are allowed 1o

b A hl shall be free ot loops, sharp return to the operation, and in tunnels,

¢ canping tv fuse o short SGRKs, 01 les that direct the cord back after the muck pile has been wetted
g Focion this ad ! the HOWArd » pocoming line of detonation. down
Bs to assure a fresh cut (g} All detonating cord conmnectlona - v
- ire a iTesh cu > £1926.911 Misfires.

1 in ench blasting ecap chall be lnspected before firing the blast.,
' ] A cap crimper of approved h) When detonating cord millisec- {a) If a misfire Is found, the blaster
LR i blast- ond-delay connectora or short-interval- shall pravide proper safeguards for ex-
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cluding all employees Irom the danger
rone

iht Nop other work shall b« done ex-
copt that necessary to remove the hazard
of the misfire and only those employees
necessary to do the work shall remaln
in the danger zone

ic) Wo attempt shall be made to ex-
tract explosives from any charged or
misfired hole; a new primer shall be
put in and the hole reblasted 1f refir-
Ing of the misfired hole presents a haz-
ard, the explosives may be removed by
washing out with water or, where the
misfire s under water, blown out with
alr

id! If there are any misflres while
using cap and fuse, all employees shall
remain away from the charge for at
least 1 hour. Misfires shall be handled
under the directlon o! the person (n
charge of the blasllng. All wlres shall
be carefully traced and 4 search made
for unexploded charges.

e} No drilling, digging. or picking
shall be permitted until all missed holes
have been detonated or Lhe authoilzed
representative has approved that work
can proceed.

§ 1926912 Underwater blasting.

ia) A blaster shall eonduet all blast-
Ing operations. and no shot shall be
fired without his approval.

ib' Loading tubes and coaslngs of dis-
similar metals shall not be used because
of possible electrie transient currents
from galvanic actlon of the nietals and
waler.

igl Only water-resistant blasting
eaps and detonating cords shall be used
for all marine blasting. Loading shall
be done through a nonsparking metal
loading tube when tube ls necessary.

{(d) No blast shall be fired while any
vessel under wayv is closer than 1,500
feet to the blasting area. Thase on board
veseels or craft moored or anchored
within 1.500 feet shall be notifled before
a blast is Ared.

(e) No blast shall be fired while any
swimming or diving operations are in
progress in the vicinity of the blasting
area, If such operations are i progress
signals and arrangements shall be agreed
upon to assure that no blast shall be fired
while any person Is In the water.

if Blasting fings shall be displayed.

ig)} The storage and handling of ex-
plosives aboard vessels used in under-
water blasting operations shall be ac-
cording to provislons outlined herein o
handling and storing explosives

tht When more than one cliarge Is
placed under water, a floal device shall be
attached to an element of each charge in
such manner that it will be released by
the firing. Misfires shall be handled In
accordance with the reguirements of
§ 1926011

5 1926.913 Blasting in exenvalion work
under compressed air.

ial Detonators and explesives shall
nol be stored or kept In Lunnels, shafts.
or calssons. Detonators and explosives
for each round shall be taken directly
from the magazines to the blasting zone

911(b)
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and immediately loaded. Detonators and
exploalves left nver after loadine a raund
shall be removed from the working
chamber befors Lhe connecting wires
are connected up.

(bt When detonators or explosives
are bought into an air lock, no emplovee
except the powderman, blaster, lock
tender and the emplovees necessary for
carrving, shall be permitted to enter the
alr lock No other materinal, supplles, aor
equipment shall be locked through with
the explosives,

(el Detonators and explosives shall be
taken separately into pressure working
chambers.

id' The hlaster or powderman shall be
responsible for the recelpt, unloading,
storage, and on-site transportation of
explosivea and detonators

fer All metal pipes, ralls, air locks,
and steel tunnel lning shall be electrd-
cally bonded together and grounded at
or near the portal or shaft, and such
pipes and rails shall be cross-bonded
together at not less than 1,000-foot Inter-
vals throughout the length of the tunnel
[n addition; each low alr supply pipe
shall be srounded at its dellvery end.

ifi The explosives sultable for use In
web halfs shall e water-resistant and
shall e Fume Class |,

gV When tunne] exeavation in rock
face 15 approaching mixed face, and
when tunnel excavation is in mixed face,
blasting shall be performed with lght
charges and with light burden on each
liole. Advance drilling shall be per-
[orme=d as tunne] excavation in rock face
approuches mixed face, to determine the
generil nature and extent of rock cover
and the remaining distance ahead to
soft ground as excavatlion advances,

£ 1926914
suliport.

‘g’ "American Table of Distances"
falsp known as Quantity Distancs
Tabies' means American Table of Dis-
tances for Storage of Explosives as re-
vised and approved by the Institute of
the Makers of Explosives, June 5. 1984,

iy “Approved storage [facility"—A
faclility for the storage ol exploslve ma-
terials conforming to the requirements
ol thiz part and covered by a licensas
or permit lssued under authority of the
Internal Revenue Service (See 268 CFR
Part 181),

ic) “Blast area —The area In which
explosives loading and blasting opera-
tions are belng conducted.

(fdr “Blaster”—The person oT persans
authorized to use explosives for blasting
purposes and meeting the qualifications
cantained in § 1926.901.

ie} '"Blasting agenlt"—A Dblesting
agent s any material or mixture con-
sisting of a fuel and oxidizrr used for
biasting., but not classifled an exploslve
and In which none of the Ingredlents
is clascified as an explosive provided the
furnished (mixed) product cannot be
detonated with a No. 8 test blasting cap
when confined. A common biasting agent
presently in use 15 a mixture of am-
monium nitrate (NHNO.,) and carbo-
naceous combustibles, such as fuel ofl or

Dy finitions npplicable 1o this

coal, and may elther be procured, pre-
mixed and packaged from explosives
companles or mixed in the fleld.

(f) “Blasting cap”—A metallle tube
closed at one end, contalning a charge
of one or more detonating compounds,
end designed for and capable of detona-
tion from the sparks or flame from &
safety fuse inserted and crimped into
the open end.

igl "Block holing"—The breaking of
boulders by firing a charge of explosives
that has been loaded in & drill hole,

ihy "“Conveyance"—Any unit for
transporting explosives or blasting
agents, including but not Limited to
trucks, trailers, rall cars, barges, and
vessels

(11 "Detonating cord"—A flexible
cord containing a center corm of high
explosives which when detonated, will
have =ufficient strength to detonate other
cap-sensitive explosives with which 1t is
in contact.

i1} “Detonator”—Blasting caps, elec-
tric blasting caps, delay electric blasting
caps, and nonelectric delay blasting capa.

(k' “Electric blasting cap™—A blast-
ing cap deslgned for and capable of deto-
nation by means of an electric current

il "Electric blasting clreultry”—

i1) Bus wire An expendable wire, used
in parallel or series, in paralle! circuits,
to which are connected the leg wires of
electric blasting caps.

(2) Connecting wire, An insulated
expendable wire used between electric
blasting caps and the leading wires or
between the bus wire and the leading
wires,

{3) Leading wire. An insulated wire
used between the electric power source
and the electric blasting cap circult.

{(4) Permanent blasting wire. A per-
manently mounted Ilnsulated wire used
between the electric power source and
the electrie blasting cap elrcult

({m) “Electric delay blasting caps"—
Caps designed to detonate at a prede-
termined period of time after energy ls
applied to the ignition system.

(n) “Explosives”—(1) Any chemical
compound, mixture, or device, the pri-
mary or common purpose of which 1s to
function by explosion; that ls, with sub-
stantially instantansous release of gas
and heat, unless such compound, mix-
ture or device is otherwise specifically
classified by the US8. Department of
Transportation.

{2y All material which 13 clasaified as
Class A, Class B, and Class C explosives
by the US. Department of Transporta-
tion.

(3) Classification of explosives by the
US. Department of Transportation 1s
as follows:

Class A Erplosives, Possmssing dstomating
hazard, such wms dynamite, nitrogivosrin,
picric scld, lead azide, fulminate of mercury,
binck powder, blasting eaps, and detonating
primers.

Class B Ezrplorives, Posessing flammable
hazard, such s propellant erploaivas, Inelud-
lng some smokelesa propellants.

Cilass C Ezplosives. Include certaln types
of manufactured articlsa whichk econtaln
Class A or Olnsa B sxplomives, or both, a8
components, but Lo restricted quantitise,
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(o) *“Puse HOghters''—Bpeclal devices
lor the porpose of lgniting safety fuse.

(p) “Magarine” —Any bullding ar
structure, other thmn AN explosives
manufacturing building, used for Lhe
storage of explosives.

ig) “Misfire"—An explozive charge
which {alled to detonate,

irl “Muod-capping” (sometimes now
as bulldowing adobe blasting, or doby-
ing) . The blasting of boulders by placing
a gquantity of explosives agninst a rock,

boulder, or other object without
fining the explosives in a drill hole,
“Nonelectric delay blasting cap”—

1.3
A blasting cap with an Integral delay
element In conjunction with and able
of being detonated by a detonation im-

rulse or slfnal from miniaturized deto-
nating cord.

(L) “"Primary blasting”"—The blasting
operation by which the original rock
formation is dlslodged from its natural
location.

iur "Primer"—A ecartridee or con-
tainer of explosives Into which a deto-
nator or detonating cord Is inserted or
Attached

iv) "Bafety fTuse™—A flexible cord
contalning an interpnal burning mediom
by which fire 15 conveyed at a continuous
a0d uniformm mate for the purpose of
iring blasting caps

(w)} “"Becondary blasting”—The re-
duction of gversize material by the use of
exploslves to the dimension required for
handling, Incluoding mudcapplng and
blockholing.

ix) “Stemming™—A suitable inert in-
eombustible material or device used to
confine or separate explosives In a drill
biole, or to cover explosives In mud-
CADpInE.

(¥} "8Bpringing"—The creation of a
pocket In the bottom of a drill hole by
the use of & moderate quantity of ex-
ploddves in order that larger quantities
of explosives may be Inserted thereln.

g} “Water gels, or sluary explo-
Hves"—A wide variety of materials used
Tor biasting. They all contain substantial
proportions of water and high propor-
Uons of ammonium nitrate, some of
which i3 in solution In the water. Two
broad classes of waler gels are: (1) Those
which are sensitized by a material classed
&8 an explosive, suich as TNT or smoke-
desz powder, and (2) those which contaln
no ingredient classified as an explosive:
these are sensitized with metals such as
sluminum or with other fuels, Water
gels may be premixed at an explosives
plant or mixed at the site Immediately
before delivery into the bore hole.

Subpart V—Power Transmission ond
Distribution

£ 1926.950 Genernl requirementa

{a) Appleation. The occupational
eafety and health standards contalned in
this Subpart V shall app'y to the com-
structlon of electric transmisslon and
distribution lines and equipment.

(1) As used In this Subpart V the term
“construction™ Includes the erection of
new electric transmission and distribu-
tion line=s and equipment, and the alter-
atlon, conversion, and improvement of
existing electric transmisslon and dis-
tributlon lines and equipment.

(2) Existing electric transmission and
distribution lines and electricel egulp-
ment need oot be modified to conform
to the requirements of applicable stand-
ards in this Subpart V. untl such work
a5 described Iln subparagraph (1) of this
paragraph s o be performed onm such
lines ar equipment,

{3} The standards set forth In this
Subpart ¥V provide minimum require-
mernts for safety and health. Employers
may require adherence to additional
slandards which are nol In confllct with
the standards contained In this Subpart
v

(b) I'mitial fnspections, tests, or deter-
minations. (1) Existing conditions shall
be determined before starting work, by
an lnspection or a test. Such conditions
shall include, but not be Umited to, ener-
glzed lines and equipment, conditions of
poles, and the location of circults and
equipment, loecluding power and com-
mun!cation lines, CATV and fire alarm
ci=cuits,

(3} Electric equipment and lines shall
be considered energized untll determined
to be deenergizeéd by tests or other ap-
propriate methods or msans,

(3) Operating voltage of equipment and
lines ghall be determlined before working
on or near snerglzed parts,

(c) Clearances. The provisions of sub-
parsgraph (1) ar (2) of thls paragraph
shall be observed.

{1} No employee shall be permitted to
approach or take any conductive obhject
without an approved lnsulating handle
closer to exposed energized paris than
shown In Table V-1, unless

(1) The emplovee 5 insulated or
guarded from the energized part (gloves
or gloves with sleeves rated for the volt-
age lnvolved =hall be considered Insula-
tion of the employee from the energized
pari) or

(ly The energized part Is Insolated or
guarded (rom him and any other conduc-
tive object at & different potential, or

fil) The employvee 15 Isolated. In-
sulated, or guarded from any other con-

ductive oblecti(s), as during Ive-lne
bare-hand work
{2) ) The minlmunm working dis-

tance and minimum clear hot stick dis-
tances stated In Tahle V-1 ghall not be
violated. The minimum clear hot stick
distance 1= that for the use of live-line
tools held by Inemen when performing
Uve-1I'ne work.

(1) Conductor support tools. such as
Hnk sticks, straln carriers, and insulator
cradles, may be used: Pronided, That the
clear insulation 1s at least ps long &s the
Insulator string or the minimum dis-
tance specliied In Tabhle V-1 for the op-
erating voltage,
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Tamx V-1
ALTELNATING CURAENT—MINTDMT M DISTANCES

Voltage range Minimum working
{phaze to phase) and ciear hot

Kloovolt rick distance
| T e L g1t.0in
7 R R | aft. 41n,
B B e e A1t.41n.
A1 B TR 3ft.0ln
AR B0 W e e s s e i it 2ft.4in.
T T TR Y s ———— 31 8in
O D I e g e St 81n
230 to AR . e s i 51t 0ln
B B B o st o s s s i 171010
Ao B TUAE L e e e e e e 111t O lno
TOO 10 8D i i P16 fe. 0 ln,

1 Note: For 345383 kv, 500862 kv, and
ToO-T856 kv, the minimum worklog distance
and the minimum clear hot stick dlstance
may be reduced provided that such distances
irs not lesa than the shortest distancs be-
twean Lhe energized part and s grounded
aurincs

{d) Deenergizing lines and eguipment.
{1} When deenergizing lnes and equip-
ment operated In excess of 600 volts, and
the means of disconnecting from electric
energy ls not vislbly open or wisibly
locked out, the provistons of subdivislons
(1) through ivik) of thi=s subparagraph
ghall be complled wilh:

{1) The particular section of line or
equipment to be deenergized shall be
clearly identified. and it shall be isglated
from all sources of voltage,

(i) Notification and assurance from
the deslenated employee uhall be ob-
talned that:

fa) All switches and dlsconnectors
through which electric energy may be
supplied to the particular section of line
or equipment to be worked have been
deenergized;

{b) All switches and disconnectors are
plainly tagged Indlcating that men are
at work:

(r) And that where deslgn of such
switches and disconnectors permits, they
have been rendered inoperable,

(i) After all designated switches and
disconnectors have been opened, ren-
dered Inoperable, and tagged, visual in-
spection or tests shall be conducted to
Insure thal equipmeént or lines have
been deenergized.

{iv) Protective grounds shall be ap-
plicd on the disconnected lines or equip-
ment Lo be worked on.

(v) Guards or barriers shall be erected
as necessary to adjecent snergized lines

(vl) When more than one independent
crew requires the same line or equipment
to be deenergized, 8 prominent tag for
each such Independent crew shall be
placed on the line or equipment by the
deslimated employvee In charge

ivlU} Upon completion of work on de-
energized lines or equipment, each desig-
nated employee In charge shall deter-
mine that all employees In his crew are
clenr, that protective grounds Installed
by his crew have been removed, and he
ahall report to the designated suthority
that all tags protecting his crew may be
removed.

950(d)(1)
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(2 When a crew working on a line or
equipment can clearly see that the means
of disconnecting from electric energy are
visibly open or visibly locked-out, the
provisions of subdivisions (1), and ) of
this subparagraph shall apply:

i1y Guards or barriers shall be erected
1s necessary to adjacenl energlzed lines.

(1) Upon completion of work on de-
energized lines or equipment, each desig-
nated employee in charge shall determine
that all employees in his crew are clear,
that protective grounds Installed by his
crew have been removed, and he shall re-
port to the designated authority that all
tags protecting his ecrew may be removed.

ie) Emergency procedures and Arst
aid. (1} The emplover shall provide
training or require that his employees are
knowledgeable and proficlent In:

1) Procedures Invelving emergency
gltuations, and

iy PFirst-ald fundamentals including
resuscitation

i2) In Heu of paragraph feii(l} of
this sectlion the emplover may comply
with the provisions of § 192650/c' re-
garding first-ald reguirements

(fy Night work When working at
night, spotlights or portable lights for
emergency lighting shall be provided as
needed to perform Lhe work safely

(g) Work near and over water. When
Ccrews Are engagea In work over or near
water and when danger of drowning ex-
ists, sultable protection shall be provided
as stated In § 1926.104, or § 1926.105, or
§ 1926.106.

th) Sanitation facilitiez. The require-
ments of §1826.5) of Subpart D of this
part shall be complied with for sanitation
facilitles

(1) Hydraulte pfuidys. All hydraulie
*Aluids used for the insulated sections of
derrick trucks, aerial lifts, and hydraulic
tools which are used on or around ener-
glzed llnes and equipment shall be of the
Insulating type. The requirements for
fire resistant Auids of § 192630204y (1)
do not apply to hydraulle tooals covered
by this paragraph.

§ 1926.951 Tools and protective equip-

ment.

ia) Proteclive equipment. (1141) Rub-
ber protective equipment shall be in ac-
cordance with the provislons of the
American National Standards Institute
iANBI), ANSI J6 series, as follows;

Item Standard

Rubber insulating glovea______. Jo.6-10T1.
Rubbsr matting for use around JA7-1935
glactric apparatus. (RI1BT1)
Runber insulating blankets_.... JE4-1871
Rubber {nsulsting hoods_ .. _... J823-1850
(R1971).

Rubber insulating iine hosse_... J6.1-1950
(R1871).

Rubber insulating slesves_ _____ JEB-1071.

(il» Rubber protective equipment =hall
be visually inspected prior to use.

(ii1) In additlon, an “alr” test shall be
performed for rubber gloves prior to use.

t{v) Protective equipment of material
othier than rubber shall provide equal or
hetter electrical and mechanlcal protec-
tion

(21 Protectlve hats shall be In ac-
rordance with the proviziona of ANSI

950(d)(2)
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Z89.2-1971 Industrial Protective Helmeta
for Electrical Workers, Class B, and shall
be worn at the jobsite by employess who
are exposed to the hazards of falling ob-
jects, electric shock, or burns.

ib) Personal climbing equipment, (1)
Body belts with straps or lanvards shall
be worn to protect emplovees working atl
elevated locations on poles, towers, or
other structures except where such use
creates o greater hazard to the safety of
the employees, in which case other safe-
guards shall be emploved.

(2) Body belts and safety straps shall
meet the requirements of § 18269858, In
addition to belng used as an employee
safepuarding {tem, body bells with ap-
proved tool loops may be used for the
purpose of holding tools. Body belts shall
be free from additlonal metal hooks and
tool loops other than those permitied In
§ 1926 959

i3) Body belts and straps shall be In-
spected before use eich day to determine
that they are In safe working condition.

(41 i) Life llnes and lenvards shall
comply with the provisions of § 1928 104.

‘i1' Safety lines are not Intended to
bé sublected to shock loadlng and are
used for emergency rescue such as lower-
Ing a man to the ground. Such safety
lines shall be a minimum of one-half-
imch diameter and three or four strand
first-grade manila or Its equivalent in
strength (2,650 1b) and durabllity,

i5) Defective ropes shall be replaced.

(¢} Ladders. (1) Portable metal or
canductive ladders shall not be used near
energized lines or equipment except as
mav be necessary In speclalized work
such as In high voltage substations where
nonconductive ladders might present a
grealer hazard than conductive ladders.
Conductive or metal ladders shall be
prominently marked as conductive and
all necessary precautions shall be taken
when used In speclalized work.

i2) Hook or other type lndders used
in structures shall be positively secured
to prevent the ladder {rom belng accl-
dentally displaced.

id) Live-line tools. (1) Only live-line
tool poles having a manufacturer's cer-
tification to withstand the following
minimum tests shall be used;

(1 100,000 volts per fool of length for
5 minutes when the tool 1s made of fiber-
glaszs; or

(W) 75000 volts per foot of length for
3 minutes when the tool is made of
wood | or

ififr Other tests equivalent to para-
graph idy 1) or (4} of this section Bs
appropriate

i3y All Hve-line tools shall be visually
inspected belore use each day, Tools to
be used =hall be wiped clean and If any
hazardous defecls are indicated such
tools shall be removed from service.

iel Megauring tape: or measuring
ropes. Measuring tapes or measuring
ropes which are metal or contaln con-
ductive strands shall not be used when
working on or near energized parts,

i(fy Handtools. (1) Bwilchea for all
powered hand tools shall comply with
§ 1926.300(d).

(2) All portable electric handtools
shall:

i1) Be equipped with three-wire cord
having the ground wire permanently
connected to the tool frame and means
far grounding the other end, ar

(1) Be of the double Insulated type 1
and permanently labeled as “Double In-
sulated"; or

(i1t Be connected to the power sup-
ply by means of an isalating transformer,
or other {zolated power supply

(3) All hydraulle tools which are used
on or around energized lnes or equip-
ment shall use nonconducting hoses hav-
ing adequate strength for the oormal
opernting pressures. It should be noted
that the provisions of % 1926.302(d)12)
shall also apply

{4} All pneumatic tools which are used .
on or around energized lnes or equip- {
ment shall

(1} Have nonconducting hoses having
adequate strength for the normal oper-
ating pressures, and

ill) Have an accumulsator on the com-
pressor to collect molsture.

§ 1926.952 Mechanical equipment

in' General. (1) Visual Inspectlana
shall be made of the equipment to deter-
mine that it is In good conditlon each
day the eguipment 1s to be used.

(2) Tests shall be made at the begin-
ning of each shift during which the
equipment s to be used to determine
that the brakes and operatirg systems
are in proper working condition.

(3} No employer sl:all use any motor
vehlcle equipment having an obstructed
view to the rear unless:

(1) The vehicle has a reverse signal
alarm audible above the .surrounding
nolse level or:

(i) The vehicle Is backed up only when |
an observer signals that it is safe to do so.

(h) Aerial li/ts. {1} The provisions of
§ 1926 558, Subpart N of thls part, shall
apply to the utilization of aerial Iifts, i

(2) When working near energized lines
or equipment, aerial 1Ift trucks shall be
grounded or barricaded and considered
as energized equipment, or the aerial It
truck shall be Insulated for the work be-
ing performed.

13 Equipment or malerlal shall not be
passed between a pole or structure and
an aerinl 1ift while an employee working i
from the basket |s within reaching dis-
tance of energleed conductors or egulp-
ment that are not covered with insulating
protective equipment.

icy Derrick trucks, eranes and other
lifting equipment. (1) All derrick trucks,
cranes and other lifting equipment shall
comply with Subpart N and O of this
part excepl:

i1} As stated in § 1828.560!a) (15} (})
and (11} relating to clearance (for clear-
ances in this subpart see Table V-1) and |

iy Derrick truck  delectric  lne I
trucks) shall not be required to comply
with § 1828550 (R) (7) (vl), (8} (17D, (b |
i2), and (e},

2) With the exceptlon of egulpment
certifled for work on Lthe proper valtage, i
mechanical equipment shall not be oper- I
ated closer to any energized line or equip-
ment than the clearances set forth In
§ 1926.950(c) unless:
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(1) An Insulated barrier is Installed
between the energized part and the me-
chanical equipment, or

i1y The mechanical
grounded, or

(1) The mechanical equipment |
sulated, or

(iv) The mechanical equlpmen
sldered as energized.

§ 1926.953 Material handling.

Unloading. Prior to unloadin
poles, cross arms and simlar ma-
the load shall be thoroughly ex
amined to ascertaln if the
shifted, binders or stakes havs
or the load Is otherwise hazardou:
ployees.

bt Pole hauwling. 1Y During
haullng operations. all loads shall be se-
ured to prevent displacement and a red
flag shall be displayed at the trailing end
if the longest paole

(2} Precautions shall be exerclsed to
prevent blocking of roadways or en-
dangering other traffie.

{3} When hauling poles durlng the
hours of darkness, [lluminated warning
tdevices shall be attached to the tralling
end ol the langest pole.

Storage (1} No
equipment be stored under ener-
glzed bus, energized lines, or near ener-
Flzed equipment. i it is practical to store
them elsewhere

2) When materials or equipment are
stored under energized lines or near
energized equipment, applicable clear-

equipme

iR
steel

terial

:-1'I.-:-

materinls or

shall

ances shall be malntalned as stated In
Table V-1: and extraordinary caution
ghall be exerclsed when moving ma-

terials near surh energized equipment

id! Tag line. Where hazards to em-
ployees exist tag lines or other sultable
devices shall be used to control loads
being handled by holsting equipment.

el Oil filled equipment. During con-
struction or repalr of oll filled equipment

the pll may be stored in temporary con-
talners other than these reguired In
§ 1926.152. such as pillow tanks

f

i

| Framing. During framing opera-

employees shall not work under a
pole or A stnucture suspended by a crane,
A-[rame or simllar equipment unless the
pole or structure 1s adequately supported.

g) Attaching the load. The holst rope
shall not be wrapped around the load
This provision shall not apply to electric
construction crews when setting or re-

moving poles

[l i
HOns,

§1926.954 Crounding for prolection of
cemplovees.

(a) General. All conductors and equip-
ment shall be treated as energized until
tested or otherwise determined o be de-
energlzed or untll grounded

bl New construction, New lines or
equipment may be consldered deener-
glzed and worked as such where:

1) The lines or equlpment are
grounded, or
(2) The hazard of Induced voltages 1s

nol present, and adequate clearances or
ither means are Implemented to prevent
contact with energized lines or equip-
ment and the new lines or equipment.

ic) Communicafion conductors. Dare
wire communication conductors on power
poles or structures shall be treated as
energized lUnes unless protected by
insulating materials,

(d) Voliage testing, Deenergized con-
ductors and equipment which are to be
grounded shall be tested for voltage, Re-
sults of this voltage test shall determine
the subsequent procedures as required In
§ 1926.9501d).

ey Attaching prounds. (1) When at-
taching grounds, the ground end shall be
attached first, and the other end shall be
attached and removed by means of in-
sulated tools or other suitable devices.

(2 When removing pgrounds, the
erounding device shall first be removed
from the line or egquipment using in-
sulating tools or other suitable devices.

{fy Grounds shall be placed between
work locatlon and all sources of energy
and as close as practicable to the work
location, or grounds shall be placed at
the work locstlon, If work Is to be per-
formed at more than one location in a
line sectlon, the line szection must be
grounded and short eirculted at one loca-
tion In the line section and the conductor
to be worked on shall be grounded at
each work location. The minimum dis-
tance shown In Table V-1 shall be main-
tained from ungrounded conductors at
the work location. Where the making of
6 ground Is Impracticable; or the condl-
tlons resulting therefrom would be more
hazardous than working on the lnes or
equipment without grounding. the
grounds may be omitted and the line or
equipment worked as energlzed.

(g} Testing withoul grounds. Grounds

may be temporarily removed only when
necessary for test purposes and extreme
caution shall be exerclzed during the test
procadures.
h) Grounding electrode. When
grounding electrodes are utillzed, such
electrodes shall have a resistance to
ground low enough to remove the danger
of harm to personnel or permit prompt
operation of protective devices.

(1Y Grounding lo tower, Grounding to
tower shall be made with a tower clamp
capable of conducting the anticipated
fault current.

(1Y Ground lead, A ground lead, to be
attached to elther a tower ground or
driven ground, shall be capable of con=-
ducting the anticipated fault current
and shall have & minimum conductance
of No. 2 AWG copper.

£1926.955 Overhead lines.

fa) Overhead lines, (1) When work-
Ing on or with overhead lines the pro-
visions of paragraph (a) (2) through (8)
of this section shall be complied with in
addition to other applicable provisions of
this subpart.

{2) Prior to climbing poles, ladders,
scaffolds, or other elevated structures, an
Inspection shall be made to determine
that the structures are capable of sus-
taining the additional or unbalanced
strezses to which they will be subjected.

i3) Where poles or structures may be
unsafe for climbing, they shall not be
climbed untll made safe by guylng. brac-
ing. or other adequate means.
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(4) Before Installing ar removing wire
or cable, siralns to which poles and
structures will be subjected shall be con-
sldered and necessary actlon taken to
prevent fallure of supporting structures
1" When setting, moving, or re-
maoving poles using cranes, derricks, gin
poles, A-frames, or other mechanized
squipment riear energized lines or equip-
ment, precautions shall be taken to avoid
contact with energized lines or equip-
ment, except in bare-hand live-line work,
or where barrlers or protective devices
are used

(11} Equipment and machinery operat-
ing adjacent to energized lines or equip-
ment shall comply with § 1928.8952(¢c) (2] .

i6)i1' Unless using =sultable protec-
tive equipment for the voltage lnvolved,
emplovees standing on the ground shall
avold contacting equipment or machinery
working adlacent to energlzed lines or
equipment.

(i) Lifting equipment shall be bonded
to an effective ground or It shall be con-
sidered energized and barricaded when
utilized near energized equipment or
lines.

(7) Pole holes shall not be left unat-
tended or unguarded In areas where em-
plovees are currently working.

() Tag lines shall be of A noncon-
ductive type when used near energized
lines.

(b} Metal tower constructiom. (1)
When worklng In unstable material the
excavation for pad- or plle-type footings
In excess of 5 feet deep shall be elther
sloped to the angle of repose as required
in § 1926.652 or shored I entry 1z re-
quired, Ladders shall be provided for
access to pad- or plle-type footing ex-
cavations In excess of 4 feet,

(2) When working in unstable material
provision shall be made for cleaning out
auger-type footings without requiring an
employvee to enter the footlng unless
shoring is used to protect the employee

{3) 11y A deslgnated emplovee shall be
used in directing moblle equipment ad-
jacent to {ootlng excavations,

4y Mo one shall be permitted to re-
main in the footing while equipment s
belng spotted for placement.

(1i1Y Where necessary to assure the
stability of mobile equipment the loca-
tion of use for such equipment shall be
graded and leveled.

(4) (1) Tower assembly shall be car-
ried out with a minimum exposure of
employees to falllng objects when work-
ing at two or more levels on a tower,

(1) Guy lines shall be used as neces-
sary to maintain sectlons or parts of
gections In position and to reduce the
possibllity of tipping.

(111 Members and sectlions belng as-
sembled shall be adequately supported.

(5) When assembling and erecting
towers the provislons of paragraph (h)
(1}, (14 and (U of this section shall
be complied with:

(1) The construction of transmission
towers and the erecting of poles, holsting
machinery, site preparation machinery,
and other types of construction machin-
ery shall conform to the applicable re-
gquirements of this part.

(5}

955(b)(5)
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(i1} No one shall be permitted under a
tower which Is in the process of erec-
tion or assembly, except as may be re-
quired to gulde and secure the sectlion
being set

(111) When erecting towers using holst-
ing equipment adjacent to energized
transmission lines, the lines shall be de-
energized when practical. If the lines are
not deenergized, extraordinary caution
shall be exercised to maintain the minl-
mum clearance distances regquired by
§ 1926 9501(¢), Including Table V-1.

i8) (1) Erection cranes shall be set on
firm level foundations and when the
cranes are so equipped outriegers shall
be used.

{11 Tag lines shall be utilized to maln-
taln control of tower sectlons belng
ralsed and positioned except where the
use of such lines would create a grealer
hazard.

{11y The loadline shall not be detached
{from a tower section until the section is
adequalely secured.

(iv) Except during emergency restora-
tion procedures erectlon shall be dlscon-
tinued in the event of high wind or ather
adverse weather conditions which would
make the work hazardous.

{v} Equipment and rigging zhall be
reguliarly Inspected and malntained In
sale operating condition,

(7T Adequate trafMe¢ control shall be
maintained when crossing highways and
rallways with equipment as required by
the provistons of §1926.200(g) (1) and
(2).

(8 A deslgnated employvee shall be
utilized to determine that required clear-
ance |s maintalned in moving equipment
under or near energized lines.

i¢) Stringing or removing deenergized
conductors, (1) When stringing or re-
maving deenergized conductors, the pro-
visions of subparagraph 2} through
(124 of this paragraph shall be complied
with.

{2y Prior to stringing operations a
briefing shall be held setting forth the
plan of operation and specilving the type
of squipment to be used, grounding de-
viees and procedures to be followed,
crossover melhods to be emploved. and
the clearance authorization required.

{3 Where there I3 a possibility of the
conductor accidentally contacting an
energized clreult or receiving a danger-
ous Induced voltage bulldup, to further
protect the employee from the hazards
of the conductor, the conductor being
installed or removed shall be grounded
or provisions made to insulate or lsolate
the employes.

idi i) If the exlsting Une Is deener-
gized, proper clearance nuthorization
shall be secured and the line grounded
ofi both sides of the trossover or, the
line belng strung or removed shall be
considered and worked as energized.

ii1) When crossing over energized con-
ductors in excess of 600 voits, rope nets
or guard structures shall be installed
unless provision |s made Lo lsolate or
insulate the workman or the energized
eonductor. Where practical the auto-
matic reclosing feature of the elrcuit
Interrupting d¢wvice shall be made in-
eperative. In addition, the line belng

955(b)(5)
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strung shall be grounded on either side of
the crossover or considered and worked
as energized.

i5) Conductors belng strung In or re-
moved shall be kept under positive con-
trol by the use of adequate tenslon reels,
guard structures, tielinés, or other means
to prevent accldental contact with ener-
glzed cireults,

i8) Guard structure members sghall
be zound and of sdequate dimension and
strength, and adequately supported.

(7T) i1) Catch-off anchors. rigging, and
hoists shall be of ample capaclty to pre-
vent loss of the lines.

i1} The manufacturer’s load mting
shall not be exceeded [or stringing lnes,
pulling Unes, sock connections, and all
load-bearing hardware and accessories,

(U1 Pulling lines and accessoaries shall
be inspected regularly and replaced or
repalred when damaged or when de-
pendabllity s doubtful The provi-
slons of § 1926 251(c) (4) (11} (concerning
splices) shall not apply.

(8) Conductor grips shall not be used
on wire rope unless designed for this
application.,

(9) While the conductor or pulling
line |s being pulled /ln motion' employ-
ees shall not be permitted direelly under
overhead operations, nor £hall any em-
plovee be permitted on the crossarm.

107 A tmansmission clpplng crew
shall have a minimum of two structures
clipped In between the crew and the
conductor being sagged. When working
om bare conductors, clipping and tying
crews shall work between grounds at all
times, The grounds shall remaln Intact
until the conductors are clipped in, ex-
cept on dead end structures.

111111} Except during emergency res-
toratlon procedures, work [rom struc-
tures shall be discontinued when adverse
weather isuch as high wind or lce on
structures? makes the work hezardous,

i) Stringing and clipplng operations
shall be discontinued during the progress
of an electrical storm in the immeadiate
vicinity.

(121 (1) Reel handling equipment, In-
cluding pulllng and braking machines,
shall have ample capacity, operate
smoothly, and be leveled agd.aligned In
accordance with the manufacturer’s op-
eraling Instructlons.

ity Rellable ecommunications between
the reel tender and pulling rig operator
shall be provided.

i1y Bach pull shall be snubbed or
dead ended al both ends before subse-
quent pulls,

(d) Stringing adiacent to emergized
lines. {1V Prior o stringlng parallel to
an existing energized tran=zmisslon llne
a competent determination shall be made
to nscertaln whether dangerous Induced
voltage bulldups will occur. particularly
during switching and ground fault con-
ditions. When there |s a possibility that
such dangerous induced wvollage may
exlst the employer shall comply with the
provisions of paragraph (d)(2) through
i9) of this secton in addition to the pro-
visions of paragraph (c) of this § 1920.-
855, unless the line is worked as
energlzed.

i2) When stringing adjscent to ener-
glzed lines the tension stringing method
or other methods which preclude unin-
tentional coptact between the Unes being
pulled and any emplovee thall be used

(3} All pulllng and tensioning equip-
ment chall be isolated, lnsulated, aor ef-
fectively grounded.

(4) A ground shall be Installed
between the tensloning reel setup and
the first structure In order to ground
each bare conductor. subconductor, and
overheed ground conductor during
stringing operations.

15) During stringing operaticns, each
bare conductar, subconductar, and over-
head ground conductor shall be groumded
at the first tower ad)acent to both the
tensioning and pulling =etup and in in-
crements =0 Lhat ne point 1= more than
d miles from r ground.

t1' The grounds shall be left in place
untll conductor installation is completed.

(11} Such grounds shall be removed as
the last phase of aerial cleanup

(14 Except for moving type grounds,
the grounds =hall be placed and removed
with 8 hot stick

(8) Conductors, mbeomductors, and
overhead ground econductors shall be
grounded at all dead-end or catch-off
points

{71 A ground shall be located at each
slde and within 10 feet of working areas
where conduclors, =ubconductors, or
overhead greund conduclors are belng
epliced at ground level The two ends to
be spliced shall be bonded to each other.
It 1= recommended that splicing be car-
ried out on elther an Insulated platform
or on A& conductive metallle grounding
mat bonded to both ground=s When o
grounding mat s used. 1t 15 recommended
that the grounding mat be roped off and
an insulated walkway provided for access
to the mat

grvil) All eonductors, subennductors,
and overhead ground conductors shall
be bonded to the tower at any lsolated
tower where it may be necessary to com-
plete work on the transmission line

iy Work on dead-end towers shall re-
quire prounding on all deenergizced Unes.

(i} Grounds mays be removed as goon
as the work 1s eompleted. Provided, That
the llne |s not left open circulted at Lthe
isolated tower at which work Is belng
completed.

{9 When performing work from the
structures, clipping crews and nll others
woarking on conductors, subeconduclors,
or overhead ground conductors =shall be
protected by Individual grounds Installed
at every work locallon

e} Live<ling bare-hand work, In ad-
dition to anv other npplicable standards
contained elsewhere in this subpnrt all
live-line bare-hand work shall be per-
formed In accardance with the following
requlrements

(1) Emplovees shall be instructed and
trained In the live-line bare-hand tagh-
nigue and the salety regulrements per-
tinent therelo before being permitted to
use the technigue on energized clrcouits,

i1y Before using the live-line bare-
hand technigue on energized high-volt-
nge conductors or parts, a check shall be
made of :
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{({ The voltage rating of the circuil
on which the work 1s to be performed;

(11} The clearances to ground of lines
and other energlzed parts on which wors
|5 to be performed; and

(iily The voltage lImitations of
aerial-1ft egquipment Intended I«
used

i3) Only equipment deslgned, te
and Intended for live-line bare-
work shall be used

(4) All work shall be personally su
pervised by a person (fained and gualified
o perform live-line bare-hand w

(5) he automatic reclosing feal

of clrcult Interrupling device
made Inoperative where practical
working on any energlzed line or eq
ment

{6) Work shall not be performed dur-
ing the progress of an electrical storm In
the Immediate vielnity

77 A eonductive bucket liner or other
suitable conductive device shall be pro-
vided for bonding the Insulated aserial
device to the energlzed line or equipment.

1Y The employver shall be connected
to the bucket liner by use of conductive
shoes, leg clips, or other suitable means,

(l1y Where necessary, adequate elec-
trostatic shilelding for the voltage belng
worked or conductive clothing shall be
provided

8) Only tools and equipment In-
tended for llve-line hare-hand work shall
be used, and such tools and equipment
ghall be kept clean and drv.

89) Before the boom Is elevated
outriggers on the aerlal truck shall be
extended and adjusted to stabilize the
truck and the body of the truck shall be
bonded to an effective ground, or barrl-
caded and considered as energlized
equipment

Before moving the aerial 1ift into
the work position, all controls (ground
ievel and bucket) shall be checked and
lested to determine that thev are In
Proper working condition.

11 Arm current tests shall be made
before starting work each day, each time
durlng the davy when higher voltage s

the

going to be worked and when changed
nditlons Indleate g8 need for additional
tests. Aerfal buckets used for bare-hand

live-line work shall be subjected to an
ar 'FI-"!LF!"I'_'Z-' test. This test §hall conclst
Of placing the bucket in contact with an

energized source equal to the voltage to
e worked upon for 8 minimum time of
'j.*r-r- minutes. The leakage current
Enall nol exceed 1 microampere per kilo-

It of nomlnal line-fo-line voltage,

Work operations shall be suspended im-
mediately upon any indication of a mal-
lunction In the squinment.

127 All aerial 1ifts to be uged for Hve-
line bare-hand work shall have dual Comn=-
trols tlower and upper) as required by
paragraph F (1) and 11y of this

B

The upper conltrols shall be within
ary reach of the emplovee In the basket
two Dasket type It 1s used access
e controls shall be within easy reach
m either baskst.

The lower set of controls chall be
-aled near base of the boom that will

permit over-ride operation of equipment
at any time.

{13) Ground level 1ift control shall not
be operated unless permission has been
obtalned {rom the employee In lft, ex-
cept In case of emergency.

f{14) Before the employee contacts the
energized part to be worked on, the
conductive bucket liner shall be bonded
to the energlzed conductor by means of
a positive connection which shall remain
attached to the energlzed conductor
until the work on the energized circuit
is completed

(15) The minimum clearance dis-
tances for !lve-line bare-hand work shall
be as specified In Table V=2. These minl-
mum tclearance distances shall be maln-
talned from all grounded objects and
from lines and equipment at a different
potential than that to which the Insu-
lated aerial device Is honded unless such
grounded objects or other lines and
equipment are covered by insulated
guards. These distances shall be maln-
talned when approachling, leaving, and
when bonded to the energized circult.

TaisLE V-2

WNINTMTM CLEANAMCE DIETANCES POR LIVE-LINE
BABRE-RAND WEE (ALTEANATING CULEENT)

Diistance in feet and inche

Voltage range (phass-to- for marimom vollage

phoss) kilowolls =

Ftmse (o Fhass to

groand prha s

el=1h. rr T
16138 o g AT
.14 _. .. ol - o e
. 1-TLE o o
Tad-121.. A i
138148 . B
i1~ 3 ol
£ B gn
T J ¥ g
1100 VNrort
o L 1810
1 Nota : For 345-2342kv,, 000082k, and TiH-

Ta5kvy., the minlmnm clearance distance may be
réeduced provided Lhe distaoces are nol mede leas
then the wmhortest distapce between the ener-
glzed part and a grovoded serface

(16} When approaching, leaving, or
bondlng to an energized clrcult the mini-
mum distances In Table V-2 sghall be
malintalned belween All parta of the In-
sulated boom assembly and any grounded
parts (including the lower arm or por-
tions of the truck),

(177 When positioning the bucket
alongside an energized bushing or in-
sulator string, the minimum line-to-

ground clearances of Table V-2 must be
maintalned between a&all parts of the
bucket and the grounded end of the bush-
ing or Insulator string

(18¥ i1} The use of handlines between
buckets, booms, and the ground 1= pro-
hibited

(11" No conductlve materlals over 36
inches long shall be placed in the bucket,
except for appropriate length jumpers,
armeor rods, and tools.

(i1} Nonconductive-type handlines
may be used from line to ground when
nol supported from the bucket,

(19} The buckel and upper Insulated
boom shall not be overstressed by at-
tempting to Uft or support welghts In
excess of the manufacturer's rating,
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{200 (1) A minimum clearance table (as
shown In table V-2) shall be printed on
a8 plate of durable nonconductive mate-
rial, and mounted In the buckets or its
vieinity so0 as to be visible to the operator
of the boom

11y It Is recommended that Insulated
measuring sticks be used to verily clear-
ance distances

£ 1926.956 Underground linea,

(a) Guarding and ventilating street
opening used for access to underground
lines or eguipment. (1) Appropriate
warning signs shall be promptly placed
when covers of manholes, handholes, or
vaults are removed. What s an appro-
printe warming sign s dependent upon
the nature and location of the hazards
invalved.

(2) Before an employvee enlers a street
opening, such as a manhole or an un-
vented wvault, it shall be promptly pro-
tected with a barrier, temporary cover,
or other suitable guard,

(3) When work is to b= performed In g
manhonle or unvented vault;

(1) No entry shall be permitted unless
forced ventilation is provided or the at-
mosphere Is found to be safe by testing
for oxyvgen deficlency and the presence
of explosive gases or fumes:

(11} Where unsafe conditions are de-
tected, by testing or other means, the
work area shall be ventilated and other-
wise made safe before entry;

(14} Provislons shall be made for an
adequate continuous supply of alr.

(b)Y Work in manholes. (1) While work
is being performed in manhales, An em-
plovee shall be available In the immediate
vicinity to render emergency assistance
as may be required. This shall not pre-
clude the employee In the Immedlate
vicinity [rom occasionally entering a
manhaole ta provide asslstance, other than
emergency. This requirement does not
preclude a qualified employee, working
alone, from entering for brief periods of
time, a manhole where energlzed cables
or equipment are In service, for the pur-
pose of Inspection, housekeeping, taking
readings, or simllar work If such work
can be performed safely.

{2) When open flames must be used or
smoking is permitted In manholes, extra
precautions shall be taken to provide
adequate ventilation.

{d) Before using cpen flames in a man-
hole or excavation In an area where com-
bustible gases or ligulds may be present,
such as near 4 gasollpe =ervice station,
the atmosphere of the ranhole or ex-
cavation shall be tested nd found safe
or cleared of the combustible gases or
Hguids,

(¢} Trenching and ezcavaling, (1)
During excavation or trenching, In order
to prevent the exposure of employees
to the hazards created by damage to
dangerous underground facllities, eforts
ghall be made to determine the location
of such facllities and work conducted in
a manner deslgned to avold damage.

i2) Trenching and excavation opera-
tlons shall comply with §§ 1926.651 and
1926.852,

956(c)(2)
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(37 When underground facilitles are
exposed (electric, gas, water, telephone,
ete,) they shall be protected as neces=-
sary to avold damage.

i4) Where multiple cables exist in an
excavallon, cables other thnn the one be-
ing worked on shall be protected as
NECesSSATY.

(5} When multiple cables exist in an
excavation, the cable to be worked on
shall be ldentifled by elecirical means
unlesa Its ldentity s obvlous by reason
of distinctive appearance.

i6) Before cutting into a cable or
opening a splice, the cable shall be Identi-
fled and verified to be the proper cable.

tTH When working on burled cable or
on cable in manholes, melallle sheath
continuity shall be malntained by bond-
Ing mcross the opening or by equivalent
MEeans,

g 1926.957 Construction
sub=tationa.

tny Work near energlzed equipment
facilities, (1) When construction work 1s
performed In an energized substatlon,
authorlzation shall be obtalned [rom
the designated, authorized person before
work is started

i2) When work 15 to be done in an
energized substation, the following shall
be determined:

({) What facilities are energized, and

i1y What protéctlve equipment and
precautions are necessary for the salety
of personnel.

(3) Extraordinary cautdon shall be
exercised In the handling of busbars,
tower steel, materials, and equipment in
the vicinity of energized facilities. The
requlrements set forth in § 1926.850(¢),
shall be eomplied with

ity Deenergized cquipment or lines.
When it 1s necessary to deenerglze equip-
ment or lines for protection of employ-
ees, the reguirements of § 1924.9501(d)
shall be complied with

ic) Borricades and barriera. (1)
Barricades or barriers shall be Installed
to prevent pccldental contact with en-
ergized lines or equipnient,

2y Where approprinte, signs Indleat-
ing the hazard shall be posted near the
barricade or barrier. These signs shall
comply with § 1926.200.

fd) Control panels (1) Work on or
adlacent to energized control panels
shr'l be performed by deslgnaled
employees,

i2) Precaution shall be taken Lo pre-
vent accldental operation of relays or
other protective devices due to Jarring,
vibration, or Improper wiring.

fe) Mechaniced equipment. (1) Use
of vehicles, gin poles, cranes, and other
equipment in restricted or hazardous
areas shall at all times be controlled by
deslgnated employees,

i2) All moblle cranea and derricks
shall be effectively grounded when being
moved or operated In close proximity to
energized lines or equipment, or the
equipment shall be considered energlzed.

(3) Fenders shall not be required for
lowboys wused for transporting large
electrical equipment, transformers, or
breakers.

in energized
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ify Stoerage The storage requlrements
of §15268.953(¢) shall be complied with,

(gl Substation Jences. (1) When a
substation fence must be expanded or re-
moved for construction purposes, a tem-
porary fence affording similar protection,
when the site ls unattended, shall be pro-
vided. Adequate Interconnection with
ground shall be maintalned belween
lemporary fence and permanent fence.

(20 All gates to all unatlended sub-
stations shall be locked, except when
work Is In progress,

ih' Footing ezxravalion (1} Excava-
tlon for auger, pad and piling type foot-
ings for structures and towers shall re-
gquire the same precautions as for metal
tower construction isee § 1926.955(b)
(1),

(21 No employee shall be permitted to
enler an unsupported auger-type exca-
valion In unstable material for any pur-
pose, Necessary clean-out In such cases
shall be sccomplished without entry.

§ 1926.958 External load helicopters.

In all operations performed using a
rotorcraft for moving or placing external
loads, the provisions of § 1926 5§51 of Bub-
part N of this part shall be complied
with.

§ 1926.959 Lincman's body belm, safety
straps, and lanyards.

ia) General reguirements. The re-
gquirements of paragraphs ta) and (b)
of this section shall be complied with
for all lUneman's body belts, safety
straps and lanvards acquired lor use
after the effective date of this subpart.

(1) Hardware for lineman's body
belts, safety straps, and lanvards shall
be drop forged or pressed steel and have
a corrosive resistive finish tested to
Amerlean Soeclety lor Testing and Ma-
terinls B117-64 (50-hour test). Burfaces
shall be smooth and free of sharp edges.

L L] L] L] Ll

{23y All buckles shall withstand =
2.000-pound tenslle test with 8 maxi-
mum permantent deformation no greater
than one sixty-fourth Iinch.

€3) D rings shall withstand a 5.000-
pound tensile test without fallure Fall-
ure of a 0 ring shall be considered
eracking or breaking.

i4) Snaphooks shall withstand a 5,000-
pound tensile test without fallure. Fall-
ure of a snaphook shall be distortion suf-
flolent to relense the keeper.

(h) Specifie reguirements, (1)) Al
Tabric used for safety straps shall with-
stand nan A C. dielectric test of not leas
than 25.000 volts per foot “dry” for 3
minutes, without visible deterloration.

() Al fabric and leather used shall
Te tested for leakage current and shall
not exceed 1 milllampere when a po-
tention of 3,000 volts Is applied to the

electrodes positioned 12 Inches apart

(Lly Direct current tests may be per-
mitted in leu of allernating current
Lests,

{2) The cushlon part of the body belt
shall:

(1} Contaln no exposed rivets on the
inside;

(i) Be at least three (3) Inches In
width;

ity Be at least five thirty-zeconds
(%) inch thick, [ made of leather; and

v} Have pockel tabs that esxtended
gl least 115 inches down and Lhree (3)
iInches back of the inside of clrcle of
each o ring faor riveting on pller or tool
pockelz, On shifting O belts, this moeas-
urement for pockel tabs shall be taken
when the 0 ring section s centered

3t A maximum of four (4) too] loops
shall be so situated on the body belt that
four (4) inches af the body belt in tha
center of the back messuring from D
ring to 0 ring, sha!l be free of tool loops,
and any other atiachments.

i4) Sultahle copper, steel, or eqguiv-
alent liners shall be used around bar of
D rings to prevent wear between these
members and the leather or fabric en-
closing them

(5 Al stitching shall be of a mini-
mum 42-pound welght nylon or egualv-
alent thread and shall be lock stitched.
Sutching parallel to an edge shall not be
less than three-sixteenths i¥,4) inch from
edge of narrowesl member caught by the
thread. The use of cross stitching on
leather Is prohiblted.

{8) The keeper of snaphooks shall
have a spring tension that will not allow
the keeper Lo begln Lo apen with a welght
of 215 pounds or less, but the keeper of
snaphooks =hall begin to open wilh a
welght of four (4) pounds, when the
welght Is supportad on the keeper against
the end of the nose.

(7)) Testing of lneman’s safely straps.
body belts and lanyards shall be ln &e-
cordance with the [ollowing procedure:

{1} Attach one end of the safely strup
or lanvard ta a rigld supporl, the gther
end zhall be altached o a 250-pound
canvas bag of sand:

(i) Allow the 250-pound canvas bag
of sand to free fall 4 feet for i(safety
strap test) and 6 feet for (lanyard test) :
In each case stopplng the fall of the 250-
pound bag

(i) Fallure of the astrap or lunvard
ghall be Indlecated by anv breakage, or
siippage sufficlent to permit the bag Lo
fall free of the strap or lapvard The
entire "body belt assembly” ghall be
tested using one © rlng. A safety sirop or
lanyard shall be used that !s capable of
passing the "impoact loading test” and
atteched as required In subdivisian (1)
of this subparagraph. Th= body belt shall
be secured to the 250-pound bag of sand
at a point to simulate the walst of A man
and allowed to drop as stated In subdivi-
sion i) of this subparagrmph Fatlure
of the body beit shall be Indicated by any
breakage, or slippage sufficlent to permit
the bag to fall free of Lthe body belt,

§ 1926960 Definition applicable 1o this
subpart.

(a) Alve or lire (energized), The lerm
means electrically connected Lo A zource
of potential difference, or electrically
charged 50 as to have a potentlal sig-
nificantly different {rom that of the earth
in the vicinity. The term "“lve" is some-
times used Ln place of the term “current-
carrying,” where the Intent Is clear, to
avold repeltion of the longer Leérm.

il i —
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th) Automatic circult recloser, The
term means a self-controlled device for
aulomatically interrupting and reclosing
an altermating current circuit with a pre-
determined sequence of opening and re
tlosing followed by resetting, hold clased,
ar lockout operation

(C) Sarrier. The térm means a physic
obstruction which Is intended to pre
vent contact with energlzed lnes or
equipment

(d) Barricade. The term means a p
lcal obstrnuction such as tapes, screcis
or cones lntended to warn and Hmis
céss to a hazardous aren

(e} Bond., The term means an ele
cal connection from one conductive 2le
ment to another for the purpose of minl
mizing potential diferences or providing
sultable conductivity for fault current
or for mitigation of leakage current and
electrolytic action.

{1y Bushing. The term means an insu-
Iating structure Including a through con-
ductor, or providing a passageway for
such a conductor, with provision for
mounting on a barrier, conductlng or
olherwise, for the purpose of insulating
the conductor from the barrier and con-
ducting current {rom one side of the
barrler to the other.

(g) Cable, The term means a condue-
tor with Insulation. or a stranded con-
ductor with or without Insulation and
other coverings (single-conductor cable)
or & comblination of conductors Insulated
ifrom one another (multiple-conductar
cable

{h) Cable sheath. The termm means a
protective covering applied to cables.

Nore: A cable sheath may consist of mul-

ple Invers of which one or morea |8 con-
ductive

1) Cireuil, The term means a con-
ductor or system of conductors through
which an electric current Is intended to
ﬂ\:-‘-ﬂ'

(J} Communication lines. The term
means the conductors and thelir support-
ing or contalning structures which are
used for publie or private signal or com-
munication service, and which operate at
potentlals not exceeding 400 wvolts Lo
ground or 750 volts between any two
paints of the elrcult, and the transmitted
power of which does not exceed 150
watts, When operating at less than 150
volts no Umlit (s placed on the capacity of
the syatem

Note

nal

Telephone, telegraph, rallroad sig-
dats, clock, fire, police-alarm, commu-
nity televislon antenna, and other systems
conforming with the above are Inecluded
Lines used for signaling purposes, but not
Included under the above deflnition, ara
considered as supply linea of the same volt-
Age and are to be 50 run.

(k) Conductor. The term means a ma-
terfal, asually in the form of a wire,
cable, or bus bar sultable for carrying an
electric eurrent.

i1} Conductor shielding. The term
means an envelope which encloses the
conductor of a cable and provides an
equipotential surface In contact with the
cable Insulation.

{m) Curreni—carrying part. The term
means a conducting part intended to be

connected In an electrie circult to B
source aof voltage. Non-cuwrrent-carrving
parts are those not lntanded to be =0
connactad.
Dead (deenergized). The term
n 15 free from any electrieal conneec-
to & source of potential difference
irom electrical charges: Not having
tential diference from that of earth.

E: The term ls used only with refer-
pnce O currsnt-carrying parta which are
roinotlimes allve (energlzed).

Dezignated emplovee. The term
menans a qualifled person delegated to
form specific duties under the condi-
existing
Efectively grounded. The term
means lntentionally connected to earth
through & ground connectlion or con-
oectlons of sufficiently low Impedance
and having sufficlent current-carrying
capecity to prevent the budidup of volt-
ages which may result In undue hazard
to connected equipment or to persons.

(q) Fleetric line trucks, The term
means a truck used to transport men,
tools, and material, and to eerve os A
travellng workshop for electric power
line construction and malntenance work.
It Is sometimes equipped with o boom
and auxlliary equipment {or setting poles,
dlgging holes, and elevating materlal or
men

(r} Enclosed. The termi means sur-
rounded by & case, cage, or fence, which
will protect the contalned equipment and
prevent acceldental contact of & person
with live parts

(s} Egquipment, This |5 a general term
which includes Nttings, devices, appl-
ances, fixtures, apparatus, and the like,
used as part of, or In connectlon with,
an electrical power transmlssion and rls-
tributlon system, or communication sys-
temas

(t) Exrpoged. The term means nol 150-
lated or guarded.

(u) Electrie supply lines. The term
means those conductors used to transmit
electric energy and thelr necessary sup-
porting or containing structures. Signal
lines of more than 400 volts to ground
are always supply Unes within the mean-
ing of the rules, and those of less than
400 wvolts to ground may be consldered
as supply lnes, U 50 run and operated
throughout.

iv) Guarded. The termm means pro-
tected by personnel, covered, fenced, or
enclosed by means of sultable casings,
barrier mils, screens mats, platforms,
or other suitable devices in accordance
with standard barricading techniques de-
slgned to prevent dangerous approach or
contact by persons or objects.

Nore: Wirea, which are losulated but not
otherwise protected, are not considered As
guarded

iw) Ground. (Reference). The term
means that conductive body, ususally
earth, to which an electric potential is
referenced.

(X} Ground (a¥ a noun), The term
means & conductive connection whether
Intentional or accldental, by which an
electric circult or equipment is connected
to reference ground.
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(y) Ground (az a verb). The term
means the connecting or establishment
of a connection, whether by intention or
accldemt of an electric elreuit or egquip-
ment to reference ground,

(z) Grounding elecirode (ground elec-
trode). The term grounding electrode
means a conductor embedded In the
earth, used for malntaining ground po-
tentlal on conductors connected to 1t,
and for dissipating into the earth cur-
rent conducted to It

(aa) Grounding electrode resistance.
The termm means the resistance of the
grounding electrode to earth.

ibb) Grounding electrode conductor
{grounding conductor), The term means
8 conductor used to connect egqulpment
or the grounded eircult of a wirlng svs-
tem to a grounding elecirode.

ice) Grounded conductor. The term
means & system or circult conduector
which s Intentionally grounded.

(dd) Grounded systemt. The term
means a system of conductors in which
at least one conductor or point (usually
the middle wire, or neutral point of
transformer or generator windings) is
Intentionally grounded, elther solidly or
through & current-limiting device (not
a current-interrupting device) .

iee) Hotline {cols and ropes, The term
means those tools and ropes which are
especially designed for work on ener-
glzed high voltage lines and equipment.
Insulated aerial egulpment i:.-'.r.-r:r[m]:,' da-
glgned for work on energized high volt-
age lines and equipment shall be con-
gidered hot line,

(I[) Insulated. The Lerm means sepa-
rated from other conducting surfaces by
8 dleleetrle substance (including alr
spacel offering o high rezistance to the
passage of current.

Nore: When any object ls sald to be insu-
Inted, It ls undsrstood to be lnsulated In
sultable manner for the conditlons to which
it 1s subjected. Otherwlse, It la within the
purpose of this subpart, uninsulated Insg-
inting covering of conductors s one means of
making the conductor lnsulated.

(ge) Imsulation (a3 applied to cable).
The lerm means that which Is relled
upon to Insulate the conductor from
other conductors or conducting parts or
{rom ground.

thh) Insulation shielding. The term
means an envelope which enclosea the
insulation of a cable and provides an
equipotential surface In contact with
cable Insulatlon.

iil) rIsolated. The term means an ob-
ject that Is not readily accessible to per-
sons unless speclal means of access are
used.

(]]) Manhole. The term means & sub-
surface enclosure which personne]l may
enter and which Is used for the purpose
of instal'lng, operating, and maintain-
ing equipment and/or cable.

(kk) Pulling tension. The term means
the longlitudinal force exerted on a cable
during installation.

(1) Qualifled person. The term means
A person who by reason of experience or
training is familiar with the operation
to be performed and the hazards
involved.

960(11)
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imm) Switch, The term menns a de-
vica for opening and closing or chang-
iIng the connectlon of a clrcull, In thess
rules, a switeh s understood to be
muanually operable, unless otherwise
stated.

(nn) Tag. The term means a system
or method of ldentifying clreults, sya-
tems or equilpmernt for the purposa af
mlerting persons thit the clrouit, sys-
tem or equipment is belng worked on.

(o) Unstable material. The term
means earth material, other than run-
ning, thet because of its nature or the
influence of related conditions, cannot
be depended upon to remaln in place
without extra support, such as would
be furnished by a system of shorlng.

ippt Vault. The term means an en-
closure above or below ground which
personnel may enter and Is used for the
purpose of Installlng, operating, and/or
malntalning equipment and/or eable.

{gq) Voltage. The term means the el-
fective (rmat polentlal difference be-
tween any two conductors or between o
conductor and ground. Voltages are gx-
presaed In nominal values. The nominal
voltage of a system or circull ls the valoe
assigned to a system or clrcuit of a given
voltage clasa for the purpose of con-
venlent designation. The operating volt-
age af the system may vary above or
below this value.

{rr) Voltape of an efllectively
prounded circuit. The tertn means the
vaoltage between any conductor and
ground unless otherwise Indlcated.

is5) Voltage of a circtit not efectinely
grounded. The term means the voltage
between any bwo conductors. I one clr-
cult 18 directly connecled to and supplied
from another clreult of higher voltage
ths In the cise of an nutolransformer),
both are consldered as of the hilgher
voltape, unless the clreull of lower voll-
apre is effeatively grounded, in which case
its voltage is not determined by the clr-
cult of higher voltage. Direct connection
implies elestrie eonnection as distin-
pulshed from connecllon merely through
electramagnetie or eleclrostatle Indue-
Lion,

Subpart W—Rellaver Protective
Structures; Overheod Protection

519261000 Rollover protective struce.
tures (ROPS)Y for moterial handhing
equipment.

ia) Coverage. (1) This section applies
to the following types of material han-
diing equilpment: To all mbber-tired,
self-propelled  scrapers, rubber-lred
frout-end loaders, rubber-lred dozers,
wheel-type apgrcultural and Industrial
tractors, ermwler tractors, erawler-type
londers, and motor granders, with or with-
out attachments, that are used In con-
struotion work. This requirement does
not apply to sldeboom plpelaying traec-
tars.

(4 Tha promulgatdon of specific
standards for rallover protective struc-
tures for compactors and rubber-tired
skid-steer equipment |s reserved pending
conslderntion of standards currently be-
lng developed

i) Equipmient mantfucfursd on or

960(mm)

CONSTRUCTION STANDARDS

alter September 1, 1972, Material han-
dling machlnery described In paragraph
{a) of this section and manufactured on
or after Sepltember 1, 1972, shall ba
equipped with rollover protective stric-
tures which meet the minimum perform-
ance standards prescribed In §§ 1926.1001
and 1026.1002, as applicable

{c) Bgulpment manufaclured before
September 1, 1572, (1) All material lan-
dling equlipment described In paragraph
ia) of this section and manufactured or
placed In service (owned or operated by
the employeri prior to September 1,
1872, shall be fitted with rollover protec-
tive structures no iater than the datea
Usted below:

(1) Machines manufactured on or af-
ter January 1, 1972, shall be fitted no
later than Aprd 1, 1973

(1) Machines manufactured between
July 1, 1971, and December 31, 1971, shall
be fitted no later Lthan July 1, 1973,

iy Machines manufactured between
July 1, 1870, and June 30, 1871, shall be
fitted no later than Janunary 1, 1974,

ilvd Machines manufactured between
July 1, 1069, and Juns 20, 1870, shall be
fittéd no later than July 1, 1974,

ivi Machines manufactured belore
July 1, 1969 Reaerved pending [urther
study, development, and review,

(2) Rollover protective structures and
supporting attachment shall meet the
minlmum performance criteria detalled
i §§ 19261001 and 1526 1002, as appl-
cable or shall be designed, fabricated,
and [(nstalled In a manner which will
support, bassed on the ultimate strength
of the metal, at least two times the
walghit of the prime mover applled nt the
point of Impact.

i The dedlgn objective shall be Lo
mindmilze the lkelthood of a complete
overturn and thereby minlmlize the pos-
siisllity of the operator belng cnishied os
& rosult of a rollover or upsel,

Ly The desien shill provide a yertl-
enl clearanee of ot least 52 Inches from
Lhe work deck to the ROPS at the point
ol ln¢tess O egTress,

td) Remounting. ROP8S removed for
any reason, shall be remounted with
equnl quality, or better, bolts or welding
s requudred for the orlglnnl mounling.

ley Labeling, Each ROPS shall have
the following Information permpnently
affixed to Lhe structure

i1} Manulnclurer or
nome and address;

12 ROPS model number, If any;

i3) Machloe make, model, or series
number that the structure is deslgned
to Nt _

(1) Machindy meeting certain fxisting
gopernmental reguirements. Any ma-
chilne in use, equipped with rollover pro-
toetive structures, shall be deemed In
complipnee with this section {f 1t meets
the rollover protective structure requlre-
meaits of the State of Callformin, the T3
Army Corps of Engineers, or the Bureau
of Recliunation of the US Department
of the Interior in effeel on April 5, 1072,
The requirements Lo effect are;

i1} Stats of Callifornin: Constructlon
Safety Orders, lssued by the Department
of Industrial Relations pursunnt ta Divi-
siom 5. Labor Code, § 6312, State of Cali-
[ornls.

fubrieator’'s

(2) 08, Army Corps of Encineers:
General Safety Requirements, EM-JB5—
1-1 (March 1987},

{3} Bureau of Reclamation, TS De-
partment of the Interior: Safety and
Health Reguiations [for Construction.
Part I1 (Beptember 1871).

£ 1926.1001 Minimum performance eri-
tera for rollover protective structares
for desiensted serapers, loaders, dur
cre, praders, and crawler traciors

(n) General., Thia sectlon preseribes
minimum performance criterla for roll-
over protectve gtructures (ROPS) for
rubber-tired sell-propelled scrapers;
rubber-tired front-end loaders and rub-
ber-tired dozers: erawler tractors, and
crawler-iype loaders, and motor gradars
Thea vehlele and ROPS as a system shall
have the gtructural eharacteristics pre-
seribed In paragraph ([ of this ssetlon
for each tvpe Of machine described o
tils parugraph.

ibh) The statec laboratory test pre-
gcribed herein will determilne the ade-
quacy of the structures used to protect
the operator under the [ollowing con-
ditions:

{1} Por rihber-tired salf-propellad
scerapera. rubber-tired front-end loadars,
and rubber-tired dogers: Operating be-
tween 0 and 10 miles per hour over hard
ciay where rollover would be limited %o
B maximum roll angle of 360" down a
slope of 30" maximum.

i2' For motor graders! OQperating be-
tween 0 and 10 miles per hour over hard
clay where rollover would be lmited %o
360" down & slbpa of 30" maximum.

(3% For crawler troctors and crawler-
tvpe loaders: Operating belween 0 and
10 miles per hour over hard clay where
roltover wouwld be limited to & maximum
roll angle of 380" down A slege of 457

(g) Faeilities arnd apparatus. 11) The
following material la necessary:

i) Material, equipment, and Usdown
means adeguale to Insure that the
ROPS and its vohicle frame absorb the
eppled energy.

(11! Fguipmenl necessary 0 measure
and apply loads to the ROPS Adequate
means to measure deflecUons annd lengtls
shipuld also be provided

ity Recommended. but not maenda-
tory. types of test setups are Ulustraled
in Floure W-=1 {or all types of equlpment
to whlth this sectlon applies; and In
Figure W-2 for rubber-tired self-propel-
led scrapars: Plgure W-3 for rubber-
Ured {ront-end lpadoers, rubber-tired
diogers, and motor graders; and Flaare
W-d for crawler tractors and crawier-
type londers

{2) Table W-1 contains a lixling of the
required nppacatus for all types of equifi-
menl deseribed in parazraph () of this
soction

Tinle Wl
Means to meéasura AcEuracy
Deflection of ROPS +8% of dellectiom
itches NidAmurad,
Yahicle welght 5% of the weigh)
pounda, measured,
Porrca applied to framis, 0% of fores mass-
paunds, ured,
Dimroatons of critinal =05 &in

grue, linhae
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Fiovnx W-3—Teat setup for rubber-tired front-snd loaders, rubber-tired dowers, and motor
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STRAMAC CTLACAR of emergy and the minimum applied load
r C specified munder parsgraph (f) of this
0P ! secllom has been reached or surpassed,
{2} To cover the possibility of the ve-
Le hicle coming to rest on its top, the sup-
| ik port capabllity shall be verified by apply-
5 / ing a distributed vertical load to the top
PR : of the ROPS =0 as Lo result in approxi-
e - - mately uniform deflection (see Flgure
£ == f W-1). The load magnitude i= specified in
e—, % 4 — == paragraph (I} (2) (141) of this section.
" P 8- {3) The low temperature impact
A F - strength of the materinl used in the
¥/ J oo, e : ROFS shall be verified by sultable mate-
NS FooRs ‘”""‘mn‘m‘”ﬁﬁ “'"upd for erawler rial tests or material certification (see
i W-1—Vertical lceding setup for SYBGIALD S0 R WA S paragraph (f) (2) (1v) of this section) .
©8  Of equipment described tm Incremental loading ghall be continued (f) Performance requirements—(1)
o i

untll the ROPE has absorbed the amount

General performance reguirements (1)

1001(f)(1)
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Fiovee W-S—Datermination of enargy area
under force deflection curve for all types
of ROPS equipment deflned ln § 1020.100]

No repadrs or stralghtening of any mem-
ber shall be carried oul between ench
preseribed test.

(i} Durlng each test no part of the
ROPS shall enler the eritical zons as de-
talled In BAE Ji07 (1963) . Deformation
of the ROPS shall not allow the plane
of the ground o enter Lhis rone.

i(3) Specific performance require-
ments. (1) The energy requirement for
purposes of meeting the requirements of
parmgraph (e)i1) of this section s Lo be
determined by referring to the plot of the
enorgy versus welght of wvehicle (see
Pigure W-8 for rubber-tired self-pro-
pelled serapers: Figure W-7 for rubber-
tired front-end loaders and rubber-tired
dogers: Figure W-8 for ecrawler tractars
and crawler-type loaders; and Figure
W-9 for motor graders! For purposes of
this section, force nnd welght are mens-
ured aa pounds (ib.) ; energy (U) 18 meas-
ured na lneh-pounda,

by

7

I
=] - [er 3 [ Tl

VR e e Ll N

Povas W-0—Enargy absorbed versus vehiale
welgnt.

1001(f)(2)

CONSTRUCTION STANDARDS

il The nppled load must attaln At
l#ast a valus which s determined by mul-
tplying the vehicle welght by the corres-
ponding factor ehown Ln Plgure W-10 for
rubber-tired self-propelied scrupers; In
Flgure W-11 for rubber-tired [ront-end
londers and rubber-tired dozers; In
Flgure W-11 for crawler troctors and
crawler-type loaders; and In Flgure W-13
for motor graders.

(g The load magnitude {or purposes
of compllance with puragraph (e) (2}
of this seclion is equal to the vehlcle
wrilght. The (est of load magnitude
shall only be made after the requlrements
of subparagraph (274 of this para-
graph are met.

itv) Malerial used in the ROPS must
have the capabllity of performing at tero
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Piovne W -T— Ensrgy absorbed versus vehicie
welght

degrees Fahrenhelt, or exhibit Charpy V
notch lmpact strength of B feol-pounds
at minus 30* Pahrenhelt. This s a stand-
ard Charpy speclmen as described in
American Boclety of Testing and Ma-
terdals A 370, Methods and Definitdons
for Mechanical Testing of Steel Products
iavaliable at each Regional Office of the
Ocoupational Safety and Health Admin-
istration). The purpose of this require-
ment is to reduce the tendency of brittle
fracture associnted with dynamic load-
Ing, low temperaturs operation. and
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Fiovar W-9—Energy absorbed Versus Vehizle
Welght

siress ralzers wiich eannot be entirely
avolded on welded structures,

(g) DefAnitions. For purpozes of this
section, "“wvehlicle welght” means the
manufacturers maximum welghi of the
prime mover f{or rubber-tired self-pro-
pelled scrupers. Por other types of squip-
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& FRCTON
o
i

WL=CLE wgSHT "w LB ¥ g
Fictrag W-12—Minimum horizontal load

factor for crawler tractors ond crowlers
type loaders.

ment to which thils section applles, "ve-
hicle weight” means the manufacturer's
mazimum recommended welght of the
vehicle plus the heaviest attachment.

{hy Sowrce of standard. This standard
15 derived from, and restates, the fol-
lowing Soclety of Automotive Engineers
Recommended Practices: SAE J320a,
Minimum Performance Criteria for Roll-
Over Protective Btructure for Rubber-
Tired, Self-Propelled Scrapers: SAE
J384, Minimum Performance Criteria for
Roll-Over Protective Structure for Rub-
ber-Tired Front End Loaders and Rub-
ber-Tired Dozers; SAE J395, Minimum
Performance Criteria for Roll-Over
Protective Structure for Crawler Tractors
and Crawler-Type Loaders: and BAE
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Piavae W-i3—Minimum horizontal load {ace
tar for motor graders

J396, Minimum Performance Criteria for
Roll-Over Protective Structure for Motor
Graders. These recommended practices
shall be resorted to In the event that
questions of Interpretation arise. The
recommended practices appear i(n the
19?_1 SAE Handbook, which may be ex-
amined In each of the Regional OfMces of

the Occupational Bafety and Health
Administration.

§ 1926.1002 Protective frame (ROPS)
test procedures and performance re-
quirements for wheel-iype agricul-
tural and industrial waclors used in
consiruclion,

(a) General. (1) The purpose of this
Section Is to set forth requirements for

OVERHEAD PROTECTION

frames for the protectlon of operators
of wheel type agricultural and industrial
tractors to minimize the possibllity of
operator injury resulting from accidental

upsets during normal operation. With
respect Lo agricultural and (ndustrial
tractors., the provisions of §f 1026.1001
and 1926.1003 for rubber-tired dozers
and rubber-tired loaders may be utilized
in liew of the requirements of this
section.

(2] The protective frame which is the

subject of this standard is 8 structure
mounted to the tractor that extends
above the operator’s seal and conforms
generally to Figure W-14

(3} If an overhead weather shield ls
attached o the protective frame, it may
be in place during tests: Provided, That
it does not contribute to the strength of
the protective frame If such an overhead
wealher shield |s attached, |t must meet
the requirements of paragraph (1) of this
section.

e, S0 °_

Ficuee W-14—Typlcal frame configuration.

(4) For overhead prolection requlre-
ments, see § 1926.1003

(6) If protective enclogsures are used
on wheel-type agricultural and indus-
trial tractors, they shall meet the re-
quirements of Socliety of Automotive En-
gineers Standard J168 (July 1970), Pro-
tective Enclosures, Test Procedures, and
Performance Requirements. This stand-
ard appears in the 1971 SAE Handbook
and may be examined in each Regional
Office of the Occupational Safety and
Health Administration.

(b} Applicability. The requlrements of
this section apply to wheel-Lype agricul-
tural tractors used ln construction work
and to wheel-type industrial tractors
used in construction work. See paragraph
(j) of uus section for definitions of agri-
cultural tractors and Industrial tractors

fc) Performance requirements. (1)
Either a laboratory test or a fleld test Is
requlred in order to determine the per-
formance requirements set forth in para-
graph (c? (1) ol this sectlon.

i2) A laboratory test may be elther
etatic or dynamic. The laboratory test
must be under conditions of repeatable
and controlled loading In order to permit
analysia of the protectlve frame.

(3) A fleld upset test, {f used, shall be
conducted under reasonably controlled
conditions, both rearward and sldewnys,
to verify the effectiveness of the protec-
tive {frame under actual dynamic
conditions.

(d) Test procedures—general, (1) The
tractor used shall be the tractor with
the greatest welght on which the protec-
tive frame Is to be used.

(2) A new protective frame and
mounting connections of the same de-
slgm shall be used for each test procedure.

i3) Instantaneous and permanent
frame deformation shall be measured

85

and recorded for each segment of the
Lest,

(4) Dimensions relative to the zeat
thall be delermined with the seat un-
loaded and adlusted to Its highest and
most rearward latched position provided
for o sented operator

(5) If the seat is oflset, the frame
loading shall be on the s=ide with the
space between the centerline of
the seat and the upright.

i6) The Ilow temperature Impact
strength of the material used in the
protective structure shall be verified by
suitable material tests or material certi-
flcations in accordance with § 1926.1001
{I)i2)ily

(e} Test procedure for vehicle over-
turn—(1) Vehicle weight. The welght
of the tractor, for purposes of this sec-
tion, Includes the protective frame, all
fuels, and other components required for
normal use of the Lractor. Ballast must
be added If necessary to achleve a mini-
mum total welght of 130 Ib. (50 kg.) per
maximum power takeoff horzepower at
rated engine speed. The welght of the
front end must be at least 33 Ib. (15
kg.) per maxximum power takeoff horse-
power, In case power takeofl horsepower
Is unavailable, 95 percent of net engine
Avwheel horsepower shall be used.

(2) Agricultural tractors shall be
tested at the welght set forth in para-
graph (el (1) of this section.

i3) Industrial tractors shall be tested
with items of Integral or mounted equlp-
ment and ballast that are sold as stand-
ard equipment or approved by the
vehlele manufacturer for use with the
vehicle where the protective [rame s
expected to provide protection for the
operator with such equipment installed.
The total vehicle weight and front end
welght as tested shall not be less than
the welghts established in paragraph
(e)il) of this section.

(4) The test shall be conducted on a
dry, irm soll bank as lllustrated in Pig-
ure W-15, The soll In the lmpact area
shall have an average cone [ndex in
the 0-6 In. (153 mm. layer not less
than 150 according Lo American Soclety
of Agricultural Engineers Recommenda-
tion ASAE R313, Soll Cone Penetrometer
(avallable in each Regional Office of the
Occupational Bafety and Health Ad-
ministration). The path of travel of the
vehicle shall be 12*+2* to the top edge
of the bank.

(6} The upper edge of the bank shall
be equipped with an 18 in. (457 mm.)
high ramp as described In Figure W-'5 to
assist In tipplng the vehicle,

(6) The front and rear wheel tread
settings, where adjustable, shall be at
the position nearest to halfway between
the minimum and maximum settings ob-
tainable on the vehicle. Where only two
seltings are obtainable, the minimum
setting shall be used.

least

1002(e)(6)
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(T) Vehicle Overturm Test—Sideways
and Regrward, (1) The tractor shall be
droven unoder lts own power along the
gpecified path of travel at a8 mindmum
speed of 10 mph. (16 km./hr.) or maxi-
mum vehicle speed {f under 10 mph
(168 km./hr.) up the ramp as described
in subparagraph (5) of this paragraph
to induce sideways overturn

(i} Rear upsel shall be induced by en-
gine power with the tractor operating In
gear to obtain 3-5 mp h (4.8-8 km./hr.)
al maximum governed engine r.p.m. pref-
erably by driving {orward directiy up a
minimum slope of two vertical to one
horizontal., The engine clutch may be
used to ald In Inducing the upset,

{f) Other test procedures. When the
fleld upset Lest is nol used to delermine
ROP8 performarnce, elther the static
test or the dynamie test, contalned In
paragraph (g) or (h) of this section,
ehall be muade.

(g) Static test—(1) Test conditiona.
{1) The laboratory mounting base shall
include that part of the tractor chassis to
which the protective frame |ls atiached
Including the mountiing parts

(i1} The protective [rame shall be In-
strumented with the necessary equip-
ment Lo obtain the required load deflec-
tlon data at the locations and directions
specified In Figures W-18, W-17, and

W-18,
oo %7

AFPUIED {

Fiovas W-18—S8ide load application.

1002(e)(7)

CONSTRUCTION STANDARDS

' - e C—
Provns W-17—Renr joad application.

E|r|=|1i: TiON COLLAR

i
VERTICAL BAR [mmm RO
= ATTACHES TD AT TACHES TO
TRACTOR CHASS1S FRAME

Frovsx W-18—Method of measuring
instantanecus deflection

(1) The protective [rame and mount-
Ing connéctons shall be hstrumented
wilh the necessary recording equipment
to obtain the required load-deflection
data to be used in calculating FSB isee
parsgraph 1J)(3) of this sectioni. The
gauges shall be placed on mounting con-
nections before the Ilnstallation load la
applled.

(2% Test procedurs. (1) The side load
application shall be at the upper ex-
tremity of the [rame upright at a 90°
angle to the centerline of the vehicle.
The gide load "L" shall be applied ac-
cording to Flgure W-16. “L"” and D"
shall be recorded simultaneously. The
test thall be stopped when:

{a) The straln energy absorbed by the
frame Is equal to the roqulred Input
energy (E..) or

ib) Deflection of the frame exceeds
the allowable deflectlon, or

(e} The frame load Umit occurs be-
fore the allownble deflection la reached
in the side load

(i) The L-D diagram, as shown by
means of a typlcal example In Flgure
W-19, shall be constructed, using the
data obtalned In accordance with para-
graph (g) (2) (1) of this section.

i) The modified L.-D. diagram
shall be constructed necording Lo para-
graph (g1 (2) () of this section and
gecordlng to Flgure W-20. The straln
energy absorbed by the frame (E,) shall
then be determined.

(v} E,, FER, and FSB shall be
calculated.
1
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Provre W-10—Typleal L-D disgram.
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Frovae W-20—Typlcal modified Le-De
diagram.

{v) The tesi procedure shall be re-
peated on the same f{rame utl'lzing L
irear input; see Fioome W-18) and E,,,
Rear load application shall be uniformly
distributed slong & maximum projected
dimension of 27 n. (686 mm.) and &
maximum area of 160 sq. in. (1,033 sq.
cm.) normal to the direction ol load
application, The load shall be applied to
the upper extremity of the [rame al the
point which s midway bétween Lhe ctn-
terlioe of Lhe seat and the lnsolde of the
frame upright

hy Dynamic test—il) Test condi-
tions. (1) The protecLive [mme and Lrac-
Lor shall mect the requirements of para-
graphs (el (20 or (3) of thls séction. as
appropriate.

i} The dynamic londing shall be pro-
duced by use of n 4410 lb. 125000 kg.}
welght acting as a pendulum,. The lm-
pact face of the weight shall be 27 plus
or mlnus 1 in. by 27 plus or minas 1 n.
(G864 or —25 mm ) and shall be con-
strucled so that Its center of gravity s
williin 1 In. (354 mm.) of |ts geomelric
center. The welght ahall be suspended
from a pivot point 18-22 ft 3 53-67 mi)
above the polot of lmpact on Lthe [mme
and shall be convenlenlly nnd salely ad-
justable for helght. (Sze Plgure W-211.)
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Procae W-21—Fenduyjum
{iiiy For each phase of lesting, the

tractor shall be restralned from moving
when the dynamlc load ls applled The
restrialning members thall be of 05061
in (125-18 mm.' steel cable and painis
of attaching restraining members shall
be located an appropriate distance be-
hind the rear axie and 1o front of the
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[ront axle to provide & 15°-30" angle
between & restralning cable and the
horizontal. The restraining member
il elther be In the plane In wh 1 Lh
nter gravity of the pendulum will
wing O6r more than one restraining

hic cf 11 T a roacitltar T T
iDie shall glve a resultant Iorce o |

plane, (See Flgure W-22.)
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Fiocone W-23—Meathod of lmpact from rear,

¥} The wheel tread setting shall
nply with the requlrements of para-
‘raph te)i6) of this section. The tires

enall have no lquld ballast and shall ba
Nated to the maximum operating preg-
ire recommended by the tire manufac-
irer, With specified (ire Inflation, the
estraining cables shall be tightened to
rovide tire deflection of 6-8 percent of
aminal tire section width, After the ve-

} properiy restrained, a wooden
beam 6 x B8 In. (15 x 15 e¢m.) shall be

iven Ughtly egalnst the appropriate
s and clamped. For the test to the
an additional wooden beam shall be
iaced a5 a prop agalnst the wheel near-
est Lhe operator's station and zhall be
secured to the floor so that It Is held
Hehtly agalnst the wheel rim during Im-
pact. The length of this beam shall be
thosen so that when it is positioned
bgainst the wheel rim, it is at an angle
of 25°—40" to the horizontal. It shall
fnave o length 20-25 times its depth and
& width fwo to three times its depth.
(Bee Flgures W-22 and W-23.)
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Fravug W-23—Method of impact from side,

ivl Means shall be provided Indi-
caling the maximum instantancous de-
flection along the line of impact. A sim-
ple friction device is Mustrated in
Flgure W-23

‘vi) No repalr or adjustments may be
carried out during the test

OVERHEAD PROTECTION

{fvil) If anv cables, praps, or blocking
shift or break during the test, the test

hall be repeated.

21 Test procedure—(1y General. The
me shall be evaluated by Imposing
amlie loading to rear followed by a
i to the side on the same frame. The
iulum dropped from the helght (see
inition "H" In paragraph (J)(3) of
section) Imposes the dynamic load.

e position of the pendulum shall be so

tected that the indtinl point of iImpact
the frame shall be In line with the arc

travel of the center of gravity of Lthe
ndulum, A quick release mechanlsm
nowld be used bk, U used, shall not In-
ience the attitude of the block

(1} I'mphact at rear. The tractor shall
be properly restrained according to sub-
Faragraphs 1) (1) and ilv) of this
paragraph. The tractor shall be pasi-
tioned with respect to the pivot polnt of
the pendulum such that the pendulum s
20® Irom the vertleal prlor to Ilmpact, as
shown In Figure W-22, The impact shall
be applled to the upper extremity of the
frame at the point which s midway be-
tween the centerline of the seat and the
inside of the frame upright of &8 new
Irame

i1y Impact at side
restralging shall eonform to subpara-
graphs (1) (Hiy and tiv) of this para-
graph. The point of lmpact shall be that
structural member of the protective
frame likely to hit the ground first in a
sideways: accldental upset. The side Im-
pact shall be applied to the slde opposite
that used for rear lmpact.

i{}) Performance requirements—i(1l)}
General. (i) The frame, overhead
weather shleld, fenders, or other parts in
the operator area may be deformed but
shall pot shatter or leave sharp edges
exposed to the operator, or violate dimen=-
slons as ehown in Figures W-16 and W-17
s follows:

D=32In (51 mm) Insalde of frame upright

to vertical eenteriine of seat.

E=30 ln. (782 mm.)

P—Not |lesa than 0 In, and not more than
12 In. (306 mm) measored ot
centerliine froent of senl backrest Lo
crossbar along the line of 1oad appll-
ciation as shown In Figure W-117.

G=24 In. (810 mm.}

The block and

(il} The material and design comblna-
tion used in the protective structure muse
be such that the structure ean meet all
prescribed performance tests Rt zero de-
grees Fahrenheit in sccordance with
§ 1928.1001¢F0 0200w

(2) Vehicle overfurn performance re=
quirementis, The requirements of this
paragraph (1) must be met In both side
and rear overturns,

(3} Statie lest performance reguire-
ments. Design [sctors shall be |ncor-
porated In each design to withstand an
overturn test as prescribed in this para-
graph 1), The structural requirements
will be generally met || FER Is greater
than 1 and FSB Is greater than E-1 in
both side and rear loadings

(4) Dynamic test performance require-
menta, Deslgn factors shall be incorpo-

87

rated In each deslgn te withstand the
overtum test prescribed In this para-
graph (1), The structural reguirements
will be generally metl U the dimenslons
in this paragraph (1) are adhered to In
both side and rear loads

iJ} Definitions applicable to this see-
fton. (1) BAE J333a, Operator Protection
[or Wheel-Type Arricultural and Indus-
trial Tractors (July 1870 defines “agri-
cultural tractor'” as a “wheel-type vehi-

cle of more than 20 engine horsepower
designed to fuwrnish the power to pull,
CAITY, propel, or drive implements that
are designed for sgricultural usage."
Since this Part 1926 applles only to con-
struction work, the following definition

of “sgricultural tractor” is adopted for
purposes ol this subpart: "Agricultural
tractor” means a wheel-type vehicle of
more than 20 engine horsepower, used In
construction work, which 1s designed Lo
furnish the power to pull, propel, or drive
implements
2) "Industrinl tractor” means that
class of wheeled Lype tractor of more
than 20 engine horsepower iother than
rubber-tired loaders and dozers described

In § 1926.1001), used In operations such
a5 landseaplng, construction services,
loading, digging, grounds keeplng, and

highway maintenance
(3) The following symbols, terms. and
explanations apply (o this sectlon:

Eis=Energy Input to be abaorbed during side

lcading. En=TR4+04 W ItL-lb. (E'
= 100 -+0,12 ' W*, m-kg.)

E:»=Energy Input Lo be absaorbed during rear
londing. Eiw=047 W [L.-lb. [(Ei:=0.14
W .m-Kg |

W ="Tractor welght as prescribed in § 1624.-
1002 (e} (1) and (&) (3), In b (W', kg.)

L=Etatic lond, 1. 1 Kg.)

D =D=fection under L, In. {mm.}

L-D==5tatie load-deflection diagram,

Lu=-Das=Modifled static load-deflection dla-
graom (Flgure W-3240 ), To account for in-
crease In slrenglh due to loncrease (o
ptraln rate, raise L o plastic range to
Lz K

E=Increasre In yleld strength Induced by
higher rate of loading (13 for hot rolled
low carbon steel 1010-1030) . Low earbon
Is preferable; howewver, if higher carbon
or other material 1s used, E must be de-
termined In the laboratory. Refer to
Charles H. Norris, et al., Structural De-
slgn for Dynamlc Loads (1959), p. 3.

Limss = Maximum observed statle joad.

Loand Limit=Paolnt on L-D curve where gb=

snrved Statlc load ls 0.8 Lamys (refer to
Pigure W=18).
Es=—Straln energy absorbed by the frame,

ft.-lb. {m.-kg.}) area under Lm-Diw curve,

FER=Pacltor of energy ratlo, FER = Es/Eis:
Rls =Eun/Eis

Pi=Maximum obsérved force in mounting
connection under statie Joad, L, Ib, (kg.).

FEB=Design margin for mouanting connee=-
tion FSB=(Ps/Ps) — |

H=Veértical helght of 1t aof 4,410 1b. (2.000
KEg.) welght, o, (H', mm.). The welght
ehall be pulled back so that the heighy
of Ita center of gravity sbove the polnt
of Impact la defined as follows: H=4 91
+0.001 W or (H'=12540107T W')
(Figure W-24).

1002(j)(3)
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(k) Source of standard. The standard

in this secflon o derived from, and re-

states Boclely of Aulomotve Engineers

Btandard J334s (July 1870), Protective

Frame Test Procedures and Performance

Requirements. This standard ehall be re-

sorted Lo ln the eveni thal questloos of

Interpretation arise The standard ap-

pears in Lhe 1971 SAE Handbook, which

may bs axamlined In each of the Reglonal

Offices of the Occupational Safety and

Health Administration.

§ 1926.1003 Overhead prolection for
operators of agriculiural and Indas
trial tractors.

() General — (1) Purposd. When
overhead protection 1s provided on wheel-
type agricultural and Industrial tractors,
the overhead protection shall be deslgnad
and installed according to the require-
ments contained Lo this section. The pro-
visfons of § 1026.1001 for rubber-tired
dozers and rubber-tired |oaders may be
used In lUeu of the standards contalned
in this section. The purpoas of the stand-
ard is to minimize the possibility of oper-
ator \njury resulting from overhead haz-
ards such as flying and falling objects,
and at the same time to minimlize the
posalbllity of operator Injury from the
cover {tself Iln the evemt of accldental
upast,

12) Applicability. This standard ap-
plies to wheal-type agricultural tractors
used in construction work and to wheel-
type Industrial tractors used Lo construcs
tlon work. Bee § 1926.1002 (b) and (J). In
the case of machines Lo which § 1926.604

(b} Overhead protection. When over-
head protection is Installed on wheel-type
pgricultural or Industrial tractors used (o
canstruction work, It shall meet the re-
quirements of this paragraph. The over-
head protection may be constructed of
g polld material If grid or mesh L used,
the largest parmissible opening shall be
that the maximum clrcle @hich
be lnscribed between the elements
the grid or meah s 1.5 in. (38 mm.) In
diametar, The overhead protection shall
oot be Installed In such a say a8 to be-
come & harard in the case of upset.

(¢) Test procedures—general. (1) Tha
requirements of § 10261002 (&, (8),
and (f) ahall be met.

25 ¢
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(1) Btatic and dynamic rear load ap-
plication shall be uniformly distributed
along a maximum projected dimenslon
of 27 In. (688 mm.) and a maximum
area af 1680 In.* (1,032 cmn.") normal to
the direction of load applicaticn. The
load shall be applied to the upper ex-
tremity of the frame at the point which
Iy midway between the centerline af the
seat and the Inside of the frame upright.

{(3) The statle and dynemic side load
application shall be uniformiy distributed
dlong & maximum projected dimenalon of
27 in (636 mm.) and & maximum area of
160 In' (1,032 cm." normel to the di-
rectlon of load application. The directan
of lond application s the same as In
§ 1026.1002 (g) and (h), To almulate the
characteristica of the structure during
&n upset, the center of load application
may be localed from a polnt 24 Io (610
mm.} (E} forward to 12 o (305 mm.)
(L} rearward of the front of the ssat
backrest to best utllize the siructural
strength, Eee Figure W-15.

(d) Drop lest procedures. (1) The
samé frame shall be subjected 1o U drop
test following either the static or dynamis
Lest,

(2) A solid steel sphere or material of
equivalent spherical dimension welghing
100 1b. (454 kg.) shall be dropped once
from a helght 10 ft. (3,048 mm.) above
the overhead cover.

(3) The palnt of lmpact shall be on
the overhead cover atl a polnt within the
zone of prolecton as shown Lo Pgure
W-26, which ls furthest removed [rom
major structural members,

Puotes W-3—Zooa of protection for drop
Lamt

{e) Cruush test procedure, (1) The same
frame shall be subjected to the crush
test following the drop test and static
or dynamic test.

(2) The test load shall be applied as
shown in Plgure W-27 with the seatl posi-
tloned as specified in § 1026 1002:d) (4).
Loading eyvlinders shall ba plivotally
mounted al bolh ends. Loads applled by
each cylinder shall be equal within 32 per-
cent, and thes sum of the loads of the two
cylinders ahall be two times the tractor
welght as set forth n § 1028.1002(e)11),
The maximum width of the beam (lus-

trated In Figure W-2T shall be 8 In
{1563 mm.).

Povee W-97—Method of load application for
crusl Lesl

{l} Performance requiremenfs—il}
General, The performance requirements
set forth in § 1826.100240 (2), «3), and
i4) ghall be met.

(2} Drop lest performance regquire-
ments. (1) Instantaneous deformation
dus to lmpact of the sphere shall not
enter the protected zone as llustrated 1o
Figures W-23, W-26, and W-28,

l-l:l-4 —_—

Poras W-33—Protectad sone during oruab
and drop tasta

() In addition to the dimensions set
forth o § 1928.100211) (1) i), the folow~
ing dimensions apply to Plgure W-28;
H=17T51n (4% mmm |
J=3In. (308 mm ) messured from the cutsr

periphery of tha slotring whoal

(3) Crush teat performance reguire-
ments. The protecled tone as described
in Flgure W-2f must not be violated

ig) Sowve of standard. This staodard
1s derived from, and restates, the portions
of Boclety of Automotive Engineers
Standard J1687 which pertaln to over-
head protection requirements, The full
title of the BAE standard |ls- Prolective
Prame with Oveihead Protsction—Test
Procedures and Performance Reguire-
ments, The BAE standord shall be re-
sorted to ino the event that guestions of
interpretation arise The SAE standard
appears in the 1071 BAE Handbook,
which may be examined ln each of the
Regloonl OfMces of Lthe Occupational
Safety and Health Administration

Subpart X—Efactive Dales

§ 1926.1050 Effective daies (general).

Except where different effective dates
are specifically provided In J 1836.1051,
the safety mnd health standards pub-
lished In Bubparts C through U of this
part shall become effective on April 24,
19071, for al Pederal and federally
paslsted advertised contracts subjlect
therelo whilch are advertlsed after that
date and on April 27, 1071, for all such
negotinted contructs for which negotia-
tlons begin after that date,

§ 1926.1051 Efective dates (specific).

(o) With respect lo standards con-
cerning brakes and fandsrs prescribad (o
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i20.801, the rales ontained therein ipon the standards shall apply L con For the purposa of this paragraph

able effective dat tracts sublect to the Contract Work the term “light residential construction”™
Holuire ane Safatvy Btandarda Act ar by } e -

10T : f .|*1 I.Li t StANAATQ A Vil nited | the -anstructlon |-: :|_.',“.'|,E"'F__

) the extent tha . Ale BOVETLISEd

S " Tl = - O Y =44
{a in this part apply to to such contracts which may ba negotl

on or after that date and g

And apartmenta which do not exceed

e tarien | ¥ lir | FMie q it
elr g .ted when the negotiations commence on I'l n helght, and which do not

intil September 2 r after that date

1051(b)(1)
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