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DERARTMENT OF MENES—(

SERIES 36 X 5

SUBJECT: _Rules and Regulations Governing Surface Construction Operations
Within Cecal Mining Industry Within the State of West Virginia

Section 1. Gemeral [ / fé&/c f44a €

1.01 Authority =~ These rules and regulations are issued under authority
cf Section 4, Article 24, Chapter‘%a’of the Code.
2f %

1.02 Effective Date - These rules and regulatioans were promﬁlgaﬁed on
the 1 da £ Jyune , 1982, and become effective on thq::::j::)
day T Do tehar s 90T, S

1.03 Filing Date - These x
of the Secretary of State on tHe 9th

Tegulations were filéd~din the office
day of August , 198

Section 2. Effect of Regulations

2.01 These rules and regulations shall have the effect of law and vio-
lations shall be deemed a viclatioa of law and so cited with the same effect
as law. All provisions of Article .y Chapter .27 of the Code relative to en-—
forcement are applicable to the enforcement of these rules and regulations.

Section 3. Definitions

Unless the context in which used clearly requires a different meaning,
the followlng definitions shall apply to these rules and regulations,

3.01 Accident - The term "accident" shall mean any explosion, ignition,
fire, oy inundation, or injury tc, or death of any person at a surface con--
struction project.

3.02 Agent - The term "agent" means any person charged with the respon-
sibility for the operation of all cr a part of a surface construction project
or the supervision of the employees at the surface constructicn project.

3,03 '"ANSI" - means American Naticpnal Standards Institute.
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3.17 Imminent Tanger - the term "imminent danger' means the existence of
any condition or practice at a surface construction project which ceculd reazson-
ably be expected tc cause death or sericus physical harm before such condition
or practice can be abated.

3.18 Mine - the term "mine" includes the shafts, slopes, drifts or in-
clines connected with, or intended in the future to be ccnnected with, exca-
vations penetrating ccal seams or strata, which excavations are ventilated by
one general air current or divisions thereof, and connected by one general
system of mine haulage over which coal may be delivered to one or more points
cutside the mine, and the surface structures or equipment connected or assocci-
ated therewith which contribute directly or indirectly to the mining, prepara-
tion or handling of coal, or construction therect.

3.1 Mine Inspector - the term '"mine inspector' shall mean a stete mine
inspector provided for in Section<$/of Chapter é§i4Article.€§ cf the Code,

3.20 Mine Inspectors' Examining Board - The term "mine inspectors’
examining board” shall mzan the Mine Inspectors' Examining Board provided for
in Section 127 0of Chapter 2%, Article.¥, of the Code.

| 224 '

3.21 Operator - The term "operator” shall mean any firm, corporation,
partnership or individual operating any cozl mine or part therecf, or engaged
in the construction of any facility associated with a coal mine.

3.22 Qualified - means one who, by possession c¢f a recognized degree,
certificate, or professional standing, or whe by extensive knowledge, training,
and experience, has successfully demonstrated his ability to sclve or resolve
prcblems relating to the subject matter, the work or the project.

3.23 SAE - means Soclety of Automative Engineers.

3.24 Safety Factor - means the ratio of the ultimate breaking strength
of a member or pilece of material or equipment to the actual working stress or
safe lcad when in use.

3.25 Shall - means mandatory.

3.26 Should - means recommended.

3.27 Suitable - means that which fits and has the qualities or qualifica-
tiocns to meet a2 given purpose, cccasion, condition, function, or circumstances.

3.28 Superintendent — The terms '"superintendent' shall mean the person in
charge of a surface construction project.

3.29 Supervisor - The term "'supervisor" shall mean a superintendent, fore-
man, assistant foreman, or any person specifically designated by the employer to
supervise work or emplovees and who is acting pursuant to such specific designa-
tion and instructicns.
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3.04 Approved - The term "approved" shall mean in strict compliance with
the mipning law, or in the absence of law, accepted by a recognized standardiz-—
ing body cor organization whose approval is generally recognized as authoritative
on the subject.

3.05 Authorized person - means a person assigned by the employer to per-
forn a specific type of duty or duties or to be at a specific location or loca-
tions at the jcb site.

3.06 Board of Appeals — The term "Board of Appeals’ shall mean as provided
for in Section ?hirtﬁ-ene of Chapter 2%; Article_éj of the Code.
2

3.07 Competent Person — Means one who is capable of Identifying existing
and predictable hazards in the surroundings or working conditions which are
unsanitary, hazardous or dangerous to employees, and who has authorization to
take prompt corrective measures to aliminate them.

‘\

3.08 Construction work - means the bullding, rebullding, alteration, or
demolition of any facility or addition to existing facility at a surface mine
or sutrface area of an underground mine, including painting, deceoration or re-—
storation associated with such work, and the excavation of land connected there-
with, but excluding shaft and slope sinking and work performed on the surface
incidental to shaft or slepe sinking.

3.09 Defect - means any characteristic or condition which tends to weaken
or reduce the strength of a tocl, object, or structure of which it is a part.

3.10 Department - the term "department” shall mean the State Department of
Mines provided for in Secticn 2”c¢f Chapter %i? Article ﬁ;of the Code.
2,

3.11 Designatéd person - means ''authorized person” as defined in paragraph
3.05 of this section.

3.12 Director of the Department of Mines - The term "director of the
department of mi%g shall mean %e director of the department of mines provided
for in Sectlon.3 of Chapter 27, Yy tlcle,%' of the Cede, and iIs synonymous with
the term “chief of the department of mines."

3.13 Emplovyee - means a person employed by the emplover at a surface con-
struction project.

3.14 Empleyer - means an operator which employs employees at a surface
construction project.

3.15 Foreman - the term ''foreman" shall mean a person whom the emplover
or superintendent shall place in charge of emplovees at a construction preject.

3.16 Hazardous substance — means a substance which by reascn of being

eXplosive, flammable, poisonous, corrosive, oxidizing, irritating, or otherwise
harmful, is likely tc cause death or injury.
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3.30 Surface Construction Worker - the term "surface construction worker"
means ''employee" as defined in paragraph 3.13 of this section.

3.31 Surface Construction Project - the term "surface construction pro-
ject" shall mean any construction work being perforemd on the surface of any
underground coal mine or surface cdcal mine by an employer, but shall not in-
clude any work performed on the surface incidental to shaft or slope sinking.

Section 4. General Accident Preventiocn

(a) The employer shall initiate programs which provide for freguent and
regular inspections of surface construction project sites, materials, and equip-
ment, by competent persons designated by the emplover.

(b) The use of any machine, tool, material or equipment which is not in
compliance with any applicable requirement of this part is prohibited. Such
machine, tocl, material, or equipment shall either be identified as unsafe by
tagging or locking the controls to render them inoperable or shall be physi--
cally removed from its place of operation.

(¢} The employer shall permit only qualified employees to operate equip-

ment and machinery.

Section 5. Housekeeping

5.01 During the course of comstruction, alteration or repairs, form and
scrap lumber with protruding nails, and all cther debris shall be kept cleared .
from work areas, passageways and stairs, in and around buildings or other struc-—
tures,

5.02 Combustible scrap and debris shall. be removed at regular intervals
during the course cf consfructicen. Safe means shall be provided to facilitate
such removal. R : e : o

5.03 Containers shall be provided for the collecticn and separation of
waste, trash, oily and used rags, and other refuse. Containers used for gar-
bage and other cily, flammable, or hazardous wastes, such as caustics or acids,
shall be eguipped with covers. Garbage and other wastes shall be disposed of
at frequent and regular intervals.

Section 6. Préessure Vessels

6.0L Current and valid certification by an insurance company or regula-
tory authority shall be deemed as acceptable evidence of safe installation,
inspection, and testing cf pressure vessels provided by the emplover.
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Section 7. Employment of Certified Supervisor

The employer shall designate at least one certified construction super-—
visor for each surface constructicn project at each specific mine where the
employer employs ten (10) or more employees._____

- s B

P = e B - R o=

Section 8. Construction Supervisor Certification

Construction supervisor certification shall be issued to an applicant
upon verification that the applicant has three or more years experience in
surface coastruction work. Information relatlng to work experience shall be
sworn to by the applicant and verified by the employer, or amplovers, for which
the work was performed.

All supervisors“ﬁhozaré &% "have been employed as such on constructicn work
on or prior to the effective date of these regulaticns shall be granted certi-
fication upon request ¢f the employer, or emplovers, for which the work was
performed. o ' o - '

Any person holding construction supervisor certification issued by any
other state may act in the capacity of a certified superviscr z2t any surface
construction project iIn this state for a period nect to exceed ninety (90) days.

.-\

Secticon 9. Duties of Certified Supervisor

9.01 The supervisor shall examine within the first four (4) hours of a -
working shift, the working places of a constructicn project for unsafe working
conditions, and make sure appropriate action is taken to either cerrect, or
prevent exposure cof employees te, unsafe conditions.

9.02 The résultsd of such examination shall ©e reedrded in a prescribed
book approved by the Director of the Department of Mines. The supervisor shall
make sure that reascnable action ie taken te abate the vielaticn of any rule or
regulation which comes to his attention, provided nothing herein shall prevent
an employer form contestlng ‘an alleged v1olatlon

9.03 The superviscr shall make sure that all notices required by a rule
or regulation are properly posted, and that a copy of the rules and regulations
promulgated by the Coal Mine Health and Safety Board are available at the pro-
Jject, - -

9.04 The superviscr shall make sure that new emplovees are warned about
hazards inherent to the type of work they w1ll perform? §Ed_;nstructed in
safety precedures.

9.05 The supervisor shall make sure that procedures are followed that ’
assure all Iirst aid supplies and equipment are adegquately maintained. .
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9.06." The supervisor shall make sure that procedures are implemented to
keep unauthorized persons off the surface construction project site,

9.07 The enployer may designate one or more certified supervisors to
perform any of the duties specified in this Section.2?/§{

9.08 At each comstruction cperation there.$hall be a bulletin board at
some conspicuous place on the construction sirxé, in such a manner that notices,
orders, and decisions required by Chapter of the West Virginia Code or Regu-
lation to be posted on the bulletin board may be posted thereon, be easily
visible to all persons desiring to read them, and be protected against damage
by weather and against unauthorized removal.

Secticn 10, First Aid Requirements

10.01 First aid and medical attention. First aid services and provisions
for medical care shall be made available by the employer for everv emplovee cov-
ered by these regulations.

10.02 Medical services and first aid. (a) The employer shall insure the
availability of medical persounnel for advice and consultation on mattars of oc—
cupational health.

(b} Provisions shall be made prior to commencement c¢f the project for
prompt medical attention in case of seriocus injury.

EQUIPMENT
(¢) Each surface construction operator shall maintain at each work site
a fully egquipped first aid stationm.

The first aid equipment required tc be maintained shall include at least
the following: ) ) : o :
(1) One 36 Unit First Aid Rit
{2) One Broken - Back Board
(3) One Stretcher or Stretcher Basket
{4) Two cloth Blankets

(d) All first-aid supplies required to be maintained under this section
shall be storad in suitable sanitary, dust-tight, moisture-proof containers and
such supplies shall be zccessible te the constructicn workers.

(e) No first-ald material shall be removed or diverted without authoriza-
tion, except in case of accident in or about the mine.

(f) Proper equipment for prompt transportation of the injured person to a

physician or hospital, or a communication system for contacting necessary ambu-
lance service, shall be provided, at all times.
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(g) The telephone numbers of physicians, hospitals, or ambulances shall
be conspicucusly posted.

10.03 First-aid training of surface comstruction employees. Each surface
construction operater shall provide every new employee within six (6) months of “
the date of his employment with the opportunity for first-aid training as pre-
scribed by the director unless such employee has previously received such train-—
ing. Zach employee shall be required to take refresher first—aid training of
not less than five (5) hours within each twenty-four months of employment. The
employee shall be paid regular wages, or overtime pay if applicable, for all
pariods c¢f first-zid training.

10.04 Where the eyes or body of any person may be exposed to injurious
corrosive materials, suitable facilities for quick drenching or flushing of
the eyes and body shall be provided within the work area for immediate emer-
gency ussa,

10.05 (2) Emergency Comnunications Requirements. Each operator of a
construction project shall maintain a communlcation system for _use in an emer=-
gency,

The emergency communication system required to be maintained in these
regulations may be established by telephone or radio transmission or by any
cther means of prompt approved communications to any facility which has avail- .
able the means of communications with the personm or persons prov1ding emergency =
medical assistance or transportation.

(b) Arrangements for Emergency Medical Assistance and Tramsportation for
Injured Persons; Posting Requirements. While empleoyees are on duty esach oper-
ator of a comstructicn project shall have made arrangements with a licensed
physician, medical service, medical clinic or hespital to provide medical assi-

stance for any perscn injured at any construction project.

While employees are on duty each cperator shall have made arrangements with
an ambulance service, or otherwise provided for emergency transporation for any
persen injured at a cenmstruction project.

Each cperator shall immediately after making arrangements required under
the provisions of these rules and regulations, or immediately after any chances
of such agreement post at appropriate places at the construction project the
name, titles, ald addresses, and telephcne numbers of all persons or services
correctly available under such arrangements to provide medical assistance and
transportation at the construction project.

Section 11 Sanitaticn _ )
?égl 11.01 Potable water. (a) An adequate supply cf potable water shall be i
\Lﬁ provided in all places of employment. o .
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(b) Portable containers used tc dispense drinking water shall be capable
of being tightly closed, and equipped with a tap. Water shall nct be dipped
from containers.

(¢} Any container used to distribute drinking water shall be clearly
parked as to the nature of its contents and not used for any other purposes.

(d) The common drinking cup is prohibited.

(e) Where single service cups (tc be used but cnce) are supplied, both
a sanitary container for the unused cups and & receptacle for disposing of the
used cups shall be provided.

(f) Non~potable water. (1) Outlets for ncnpotable water, such as water
for industrial or firefighting purposes only, shall be identified clearly that
the water is unsafe and is not toc be used for drinking, washing, or cooking
purposes. -

{g) There shall be no cross connection, open or potential, between a
system furnishing potable water and a2 system furnishing nonpotable water,

(h) '"Potable water" means water which meets the quality standards pre-
scribed in the U, S. Public Health Service Drinking Water Standards, or water
whick is approved for drinking purposes by the State or local authority having
jurisdiction.

11.02 Sanitary toilet facilities., (a) At least one sanitary toilet shall
be provided where 10 or less construction workers use such toilet facilities.

(b) Where 10 or more comstruction workers use such toilet facilities,
sufficient tecilets shall be furnished te provide approximately one sanitary
tollet for each 10 construction workers.

(c) Where 30 or more construction workers use tcilet facilities, one urinal
may be substituted fer one flush toilet; however, where such substitutions are
made, they shall nct reduce the number of teilets below a ratio of two toilets
to cne urinal.

(d) An adequate supply of toilet paper shall be provided with each toilet.

Section 12. Illuminaticn

12.01 General. Comstruction areas, ramps, runways, corridors, offices,
shops, and stordge areas shall be adequately illuminated.

Section 13. Personal Protective and Life Saving Equipment

13.C01 The employer is respomsible for requiring the wearing of appropriate
personal protective equipment in all cperations where there is an exposure to
hazardous conditions or where this part indicates the need for using such equip-
ment to reduce the hazards tc the emplovees.
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13.62 Design. All personal protective equipment shall be of safe design
and construction for the work to be performad.

13.03 Eead protecticn. Employees working in and arcunéd surface comstruc-—
tion operations shall be protected by protective helmets.

13.64 BSafety-toed shoes shall be worn by all perscns in and arcund a gsur-
face construction operations.

Section l4. Eye and Face Protection

14.01 General. Ewmployees shall be provided with eye and face protection
equlpment when machines or operations present potential eye or face injury from
physical, chemical, or radiation agents.

Section 15, Resgpiratory FProtection

15.01 {(a) Respirators shall be provided by the employer when such aquip-
ment is necessary to protect the health of the employee. The employer shall
provide the respirators which are applicable and suitable for the purpecse in-
tended. The employee shall use the provided respiratory protection in accord-
ance with instruction and training received,

(b) Where practicable, the respirators should be assigned tec individual
workars Zor their exclusive use,

Section 16. Safety belts, lifelines, and lanvards

16.01 Lifelines, safety belts, and lanyards shall be used only for em-
ployee safeguarding. Any lifeline, safety belt, or lanyard actually subjected
to in-service loading, as distinguished from static leoad testing, shall bs im-
mediately removed from service and shall not be used again for employee safe-
guarding.

16.02 Lifelines shall be secured above the point of operation to an
anchorage or structal member capable of supporting a minimum dead weight of
5,400 pounds. Separats lifelines shall be used to protect each emplovee,.

16.03 Lifelines used on rock-scaling cperations, or in areas where the
lifeline may be subjected to cutting or abrasion, shall be z minimum of 7/8
inch wire core manila rope. For all other lifeline applications, a minimum of
3/4-inch manila or equivalent, with a minimum breaking strength of 5,400 pounds,
shall be used.

16.04 Safety belt lanyard shall be a minimum of 1/Z-inch nylon, or equiva-
lent, with a maximum length to provide for a fall of no greater than six (§)
feet. The rope shall have a nominal breaking strength of 5,400 peounds.
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16.05 All safety belt and lanyard hardware shall be drop forged or press-
ed steel, cadmium plated in accordance with Type 1, Class B plating specified
- in .Federal specification QQ-P-416. Surface shall be smooth and free of sharp
edges. )

" 16.06 All safety belt and lanyard hardware, except rivets, shall be
capable of withstanding a tensile loading of 4,000 pounds withcut cracking,
breaking, or taking a permanent deformation.

16.07 Safety protection to prevent an empleyee from falling shall be
provided at all timss where the potential fall distance exceeds fifteen (15)
feet, and safety belts shall not be used where they are impractical or would
pose a safety hazard to the eamplovee,

Section 17. Safety nets

17.01 Safety nets shall be provided when work places are more than 25
feet above the ground or water surface where the use of ladders, scaffolds,
catch platforms, temporary floors, safety lines, or safety belts are imprac-—
tical.

17.02 _Where safety mnet protection is regquired by this part, coperations
shall not be undertaken until the net is in place and has been tested.

17.03 (a) UNets shell extend eight {(8) feet beyvond the edge of the work
surface where employees are exposed and shall bte installed as clese under the
r work surface as practical but in nc case more than 25 feet below such work
surface. Nets shall be hung with sufficient clearzance to prevent user’'s con-—
tact with the surfaces or structures below. Such clearances shall be deter-
mined by impact lecad testing.

(b) It is intended that only one level of nets be requirad for bridge
construction. ‘

17.04 The mesh size of nets shall not exceed six (6) inches by six (&)
inches. All new nets shall meet accepted performance standards of 17,500
foot-pounds minimum impact resistance as determinad and certified by the man-
ufacturers, ahd shall bsar a label of proof test. Edgs ropes shall provide
a minimum breaking strength of 5,000 pounds.

17.05 TForged steel safety hooks or shackles shzll be used to fasten the
net to its supports.

17.06 Connections between net panels shall develop the full strength of
the net. _ . -

. Section 18. Working over or near water
18.01 Employees working over or near water, whers the danger of drowning

exists, shall be provided with U.S5. Coast Guard approved life jackets or buoy-
ant work vests.
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18.02 Prior to and after each use, the buoyant work vests or life pre-.
servaers shall be inspected for defects which would alter their strength or
buovancy. Defective units shall neot be used. -

18,02 Ring buoys with at least 90 feat of line shall be provided and
readily available fore emergency rescue operations. Distance between ring
buoys shall not exceed 200 feet. : -

18.04 At least one lifesaving skiff shall be immediately available at

locations where employees are working over or adjacent ta water.

Section 19. Definitions applicable to this subpart

19.01 "lenyard'" means a2 rope, suitable for supperting one person. One
end is fastened to a safety belt or harness and the other end 1s secured to
a substantial cobject or a safety line.

19.02 "Lifeline" means a rope, suitable for supporting one person, to
which a lanyard or safety belt (or harness) is attached.

19.03 "Safety belt'" me=ans a device, usually worn around the waist, which,
by reason of its attachment te a2 lanyvard and lifeline or a structure, will pre-

vent a worker from falling. q

Section 20. Fire Protecticn

20,01 General requirements. (a) The emplover shall be responsible for
the development of a fire protection program to be followed throughout all
phases of the construction and demolition work, and he shall provide the fire-
fighting equipment to extinguish the fire hazard that may occur. As fire haz-
ards cccur, there shall be no delav in providing the necessary scuipment.

{(b) Access te all available firefighting equipment shall be maintained
at all times,

{e) All firefighting equipment, provided by the emplovyer, shall be con-
spicuously located.

(d) All firefighting equipment shall be periodically inspected and main-
tained in operating condition. Defective eguipment shall be immediately re-
placed. '

(e) Fire drills and demonstrations of various types of available fire-
fighting equipment shall be held for employees at least every six months.

Section 21. Portabls firefighting equipment

{a) Tire extinguishers and small hose lines.
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(1)

(11)

(iii)

(iv)

(v)

(vi)

{vii)

(viii)

A fire extinguisher, rated not less than 2A, shall be
provided for each 3,000 square feet of the protscted
building area, or major fraction thereof. Travel dis-
tance from any point ¢f the protected area to the near-
est fire extinguisher shall not exceed 100 feet.

A 1/2-inch diameter garden-type hose line, mnot to ex-
ceed 100 feet in length ané equipped with a nozzle,
may be substituted for a 2A-rated fire extinguisher,
providing it is capable of discharging a minimum of

5 gallons per minute with a minimum hose stream range
of 30 feet horizontally. The garden—type hose lines
shall be mounted on conventional racks or reels. The
number and leocation of hose racks cor reels shall be
such that at least one hose stream can be applied to
all peints in the zrea.

Ona or more fire extinguishers, rated not lass than
24, shall be provided on each floer. In multistory
buildings, at least one fire extinguisher shall be

located adjacent to stairway.

A fire extinguilsher, rated not less than 10B, shall
be provided within 5C feet of wherever more than 5
gallons of flammable cor combustible liquids or 53
pounds of flammable gas are being used on the job
site. This requirement does not apply to the inte-—
gral fuel tanks of motor vehicles.

Carbon tetrachloride and other toxic vaporizing liquid
fire extinguishers are prohibited.

Portable fire extinguishers shall be inspected at
least every six (6) months and maintained in accord-
ance with maintenance and use of portable fire ex-
tinguishers NFPA No. 10A-1970.

Tire extinguishers which have been listed or approved

by a nationally recognized testing laboratory, shall
be used to meet the requirements of this subpart.

Table §L<g’shall be used as a guide for selecting the
apprepriate portable fire extinguishers.
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{p) TFire hose and connections.

(i) One hundred feet, or less, of li-inch hose, with a
nozzle capable of discharging water at 25 gallons
per minute, may be substituted for z fire exting-
uisher rated not more than 24 in the designated
area provided that the hose line can reach all points
in the area.

(1i) If fire hose comnections are not compatible with
lecal firefighting equipment, the conmtractor shall
provide adapters, cor squivalent, to permit coanec-—
tions. '

(iit} During demolition invelving combustible materials,
charged hose lines, supplied by hydrants, water
tank trucks with pumps, ox equivalent, shall be
made available. :

Section 22. Fire Prevention

22.01 Ignition hazards. (a) Electrical wiring and equipment for light,
heat, cr power purposes shall be installed in compliance with the National Elee-
tric Code, NFPA 70-1971; ANSIL CI-1971 (Rev. of 1968).

(b) Internal combustion engine powered equipment shall be so located that
the exhausts are well away from combustible materials. When the exhausts are
piped te ocutside the building under comstruction, a clearance of at least six (6) -
inches shall be maintained between such piping and combustible material.
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(c¢) Smecking shall be prohibited at or in the vicinity of operations which
constitute a fire hazard, and shall be conspicucusly posted: '™NO SMOKING CR
OPEN FLAME." -

{d) The nozzle of air, inert gas, and steam lines or hoses, when used
in the cleaning or ventilation of tanks and vessels that contain hazardous
concentrations of flammable gases or vapers, shall be bonded te the tank or
vessel shell. Bonding devices shall not be attached or detached in hazardous
concentrations of flammable gases or vapors.

22.02 Temporary buildings. (a) No temporary building shall be erected
where 1t will adversely afifect any means cf exit.

(b) Temporary buildings, when located within another building or structure,
shall be of either noncombustible construction or of combustible construction
having a fire resistance cf not less than one (1) hour,.

(c¢) Temporary buildings, located other than inside ancther building and
not used for the storage, handling, or use of flammable or combustible liquids,
flammable gases, explosives, or blasting agents, or similar hazardous occupan-
cies, shall be located at a distance of not less than 10 fest from another
building or structure. Groups of temporary buildings, not exceeding 2,000 sg.
feet in aggregate, shall, for the purposes of this part, be considered a single
temporary building.

22.03 Open vard storage. (a) Combustible materials shall be piled with
due regard to. the stability of piles and in no case higher than 20 feet.

(b) Driveways between and around combustible storage piles shall be free
from accumulation of rubbish, or cther articles or materials.

(c) The entire storage site shall be kept free from accumulation of un-
necessary combustibie materials., Weeds and grass shall be kept down and a reg-
ular procedure provided for the pericdic cleanup of the entire area.

(d) When there is 2 danger of an underground fire, that land shall not be
used for combustible or flammable storage.

(e) Method of piling shall be solid wherever possible and in orderly and
regular piles. No combustible material shall be permanently stored outdoors
within 10 feet of a building or structure.

(£) Portable fire extinguishing equipment, suitable for the fire hazard
invelved, shall be provided at convenient, conspicuocusly accessible locations,
in the yard area. Portable fire extinguishers, rated not less than 24, shall
be placed so that maximum travel distance to the nearest unit shall nct exceed
100 feet. S '

22.04 Indoor storage. (a) Storage shall not obstruct, or adversely
affect, means cf exit.
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(b) All materials shall be stored, handled, and piled with due regard
to thelr fire characteristics. o

(c) Adsle space shall be maintained tc safely accommodate the widest
vehicle that may be used within thé building for firefighting purposes.

{d) Clearance shall be maintained arcund lights and heating units to
prevent ignition of combustible materials.

{(e) A clearance of 24 inches shall be maintained arcund the path of
travel of fire doors unless a barricade is provided, in which case no clearance
is needed. Material shall not be stored within 36 inches of a fire door open-
ing.

(£) When burning, cutting, or welding is perfcrmed in an area that may
contain methane, an examination shall be conducted pricer te, during, and after
such burning, cutting, or welding dvy a qualified persom.

Section 23. Flammable and combustible ligquids

23.01 General requirements. (a2) Only approved containers and portable
tanks shall be used for storage and handling of flammable and combustible li-
quids. Approved metal safety cans shall be used for the handling and use of
flammable liquids in quantities greater than one gallon, except that this shall
ncet apply to those flammable liquid materials which are highly viscid, (extreme-
1y hard to pour), which may be used and handled in criginzl shipping containers.
For quantities of one gallon or less, only the original container or approved

metal safety cans shall be used for storage, use, and handling of flammable li-
quids.

(b} Flammable or combustible ligquids shall not be stored in areas used
for exits, stairwavs, or normally used for the safs passage of people.

23.02 Indoor storage of flammable and combustible liquids. {(a) Ne more
than 25 gallons of flammable or cembustible liguids shall be stered in a room
cutside of an approved storage cabinet.

(b} Quantities of flammable and combustible liquids in excess of 25 gal-
lons shall be stcred in an acceptable or approved cabinet meeting the following
requirements: B

(1) Acceptable wooden storage cabinets shall be censtructed

in thé following manner, or equivalent: The bottom,
sides, and top shall be constructed of an exterior grade
of plywood at least 1 inch in thickness, which shall not
break down or delaminate under standard fire test condi=-
tions. All joints shall be rabbeted and shall be fasten-
ed in two directions with flathead wood scraws. When more
than one door is used, there shall be a rabbeted overlap

Page 15




Adm, Reg. 22-4
Series B Section 23.02 (b){3i)

22~2a-4

0f not less than 1 inch. Steel hinges shall be mounted
in such a manner as to not lose their holding capacity
due to loosening or burning cut of the screws when sub-
jected to fire, BSuch cabinets shall be painted inside

and out with fire retardant paint.
(ii) Approved metal storage cablinets will he acceptable.

{(iii) Cabinets shall be labeled in conspicuous lettering,
e "FLAMMABLE —- Keep Fire Away."

{!J (¢c) Not more than A0 gallens of flammable or 120 gallens of combustible

+/ 1iquids shall be stored in any one storage eabinet. Not more than three such
cabinets may be located in a single storage area. Quantities in excess of this
shall be stored in an inside storage room,

{(d) (i) 1Imside storage rooms shall be comstructed to meet the
required fire-resistive rating for their use. Such
construction shall comply with the test specifications
set forth in Standard Metheds of Fire Test of Building
Construction and Material, NFPA 231-1969,

(ii) Where an automatic extinguishing system is provided, the
system shall be designed and installed in an approved
manner. Openings to other rooms or buildings shall be
provided with noncombustible liquid-tight raised sills
or ramps at least 4 inches in height, or the floor in
the storage area shall be at least 4 inches below the
surrounding floor. Openings shall be provided with ap-
proved self-closing fire doors. The room shall be 1i-
quid tight where the walls join the floor. A permissible
alternate tc the sill or ramp is an open—-grated trench,
inside of the room, which drains to a safe location.

Where other pertions of the building or other buildings
are exposed, windows shall be protected as set forth in
the Standard for Fire Door and /'Windows, NFPA No. 80-1970,
for Class E or F openings. Weod of at least ! in. nominal
thickness may be used for shelving, racks, dunnage, scuff-
boards, floor overlay, and similar installations.

{iii) Materials which will react with water and create a fire
hazard shall not be stored in the same room with flammable
or combustible liquids.

Storage in inside storage rooms shall comply with Table
Fw? fcllowing:
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(iv) Electrical wiring and equipment located in inside
storage rooms shall be approved for Class 1, Div-
ision 1, Hazardous lccations fer definitions of
Class 1, Division 1l Hazardous locations, see 31.05.

{(v) Every inside storage room shall be provided with
either a gravity or a mechanical exhausting system.
Such system shall commence not more than 12 inches
above the floor and be designed to provide for a
complete change of air within the rcom at least 6
times per heour. If a mechanical exhausting system
is used, it shall be controlled by a switch located
outside of the door. The ventilating equipment and
any lighting fixtures shall be cperated bv the same
switch. Anp electric pilot light shall be installed
adjacent to the switch if flammable liquids are dis-
pensed within the room. Where gravity ventilaticn
is provided, the fresh air intake, as well as the -
exhausting cutlet from the room, shall be con the ex~
tericr of the building in which the recom is located.

(vi} 1In every inside storage room there shall. be maintained
one clear aisle at least 3 feet wide. Containers over
30 gallons capacity shall not be stacked one upen the
other.

(vii) Flammable and combustible liquids in excess of that
pernitced in inside storage rooms shall be stered
outside of buildings in accordance with paragraph
23.03 of this section.

23.03 Storage outside buildings. (a) Storage of containers (not more
than 60 gallons each) shall not exceed 1,100 gallons in any one pile or area.
Piles or groups of containers shall be separated by a 53-foot clearance. Piles

or groups of containers shall not be nearer than 20 feet tc a building.

(b) Within 200 fset of sach pile of containers, there shall be a 12-f¢t.
wide access way to permit approach of fire contrel apparatus. -
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(¢} The storage area shall be graded in a manner to divert possible
spills away from buildings or other 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 rain
water, or spills of flammable or cembustible liquids. Drains shall termin-
ate at a safe location and shall be accessible to operation under fire con-
ditions.

(d) Outdoor portable tank storage:

{i) Portable tanks shall not be nearer than 20 feet from
any building. Two or more portable tanks, grouped
together, having a combined capacity in excess of
2,200 gallons, shall be separated by a 53-ft. clear
area. Individual portable tanks exceeding 1,100
gallons shall be separated by a 3-ft., clear area.

(ii) Within 200 feet of each peortable tank, there shall
be a 12-ft, wide access way to permit approach of
fire control apparatus.

(e) Storage areas shall be kept free of weeds, debris, and other com-
bustible material nct necessary to the storage.

(£) Portable tanks, nct exceeding 660 gallons, shall bz provided with
emergency venting and other devices, as required by Chapters IIIL and IV of
NFPA 30-1969, the Flammable and Combustible Liquids Cede.

(g) Portable tanks, in excess of 660 gallons, shall have emergency
ventilating and cother devices as required by Chapter II and III of ths
Flammable and Combustible Liquids Code, NFPA Code 30-1963.

23.04 Fire control for flammable or combustible liquid sterage. (a)
At least one portable fire extinguisher, having a rating of not less than 20-B
units, shall be located cutside of, but not more than 10 feet from, the door
opening into any room used for steorzge of more than 60 gallons of flammable or
combustible Iliquids,

(b) At least ome portable fire extinguisher having a rating of not less
than 20-3 units shall be located not less than 25 feet, ncr more than 735 feet
from any flammable ligquid storage area located outside.

(e) At least one portable fire extinguisher having a rating of not less
than 20-B:C units shall be provided on all tank trucks or other vehicles used
for transporting and/or dispensing flammable or ccmbustible liquids.

23.05 Dispensing ligquids. (a) Areas in which flammeble cr combustible
liquids are transfierred at one time, in quantities greater than 5 gallons from
cne tank or container to another tank or container, shall be separated from
other operaticons by 25-feet distance or by construction having a fire resistance
of at least one (1) hour. Drainage or other means shall be provided to control
spills. Adequate natural or mechanical ventilatien shall be provided to main-
tain the concentration of flammable vapor at or below 10 percent of the lower
flzmmable limit.
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(b} Transfer of flammable liquids from one container to ancther shall
be dene only when containers are electrically interccnnected (bonded).

(e) Flammable or combustible liquids shall be drawn from or transferred .
inte vessels, containers, or tanks within a building or ocutside cnly through
a closed piping system, from safety cans, by means of a device drawing through
the top, or from a container, or portable tanks, by gravity or pump, through
an approved self-closing valve. Transferring by means of zir pressure of the
container or portable tanks is prohibited,

(d) The dispemsing units shall be protected against collision damage.

(e) Dispensing devices and nozzles for flammable l1iquids shall be of
an approved type.

23.06 Handling liquids at point of final use. (a) Flammable liquids
shall be kept in closed containers when not actually in use.

(b) Leakage or spillage of flammable or combustible liguids shall be
disposed cf promptly and safely. -

{e) Flammable liquids may be used only where there are no open flames
or other sources of ignition within 50 feet of the operation, unless condi-
tions warrant greater clearance.

23.07 Service and refueling areas. {a) TFlammabie or combustible 1i-
quids shall be stored in approved closed containers, in tanks located under-
ground, or in above ground portable tanks.

(b) The tank trucks shall comply with the requirements covered in the
standard for tank vehicles for flammable and combustible liquids NFPA, No.
385-1966.. ' ~ = o =

(c) The dispensing hose shall be an approved type.

(d) The dispensing nozzle shall be an approved automatic-clesing type
witheur a latch-open device.

(e) Underground tanks shall act be zbandoned.

(£) Clearly identified and easily accessible switch(es} shall be pro-
vided at a location remcte from dispensing devices to shut off the power to
all dispensing devices In the event of an emergency.

(g) (1) Heating equipment of an approved type may be installed
in the lubrication or service area where there is no
dispensing or transferring of flammable liquids, pro-
vided the bottom of the heating unit is at least 18 in.
above the flcoor and is protected from physical damaga.
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(ii) Heating equipment installed in lubrication or servics
areas, where flammable liquids are dispensed, shall be
of an approved type for garages, and shall be installed
at least & feet above the floor.

() There shall be no smoking cr open flames in the areas used for
fueling, servicing fuel systems for internal combustion engines, receiviang
or dispensing of flammable or combustible ligquids.

(i) Conspicuous and legible signs prohibiting smoking shall be posted,

(j) The motors of all equipment being fueled shall be shut off during
the fueling operation.

(k) Each service or fueling area shkall be provided with at least one
fire extinguisher having a rating of not less than 20-B:C lccated so that an
extinguisher will be within 75 feet of each pump, dispenser, underground f£ill
pipe cpening, and lubrication or service area.

Sectien 2Z4. Temporary Heating Devices

24,01 (a) Ventilation. (1)} TFresh air shall be supplied in sufficient
quantities to maintain the health and safety of workmen. Where natural means
of fresh air supply is inadequate, mechanical ventilation shall be provided,

(2) When heaters are used in confined spaces, specizl care shall be
taken to provide sufficient ventilation in crder to ensure proper combustion,
maintain the health and safety of workmen, and limit temperature rise in the
area, -

(b) Clearance and mounting. (1) Temporary heating devices shall be
installed to provide clearance to combustible material ncot less than the amount
shown in Table F=#, may be installed in accordance with their approval.

{2) Temporary heating devices, which are listed for installation with
lesser clearances than specified in Table E~4, may be installed in accordance
with their approval.

Taxixz F4

MIintmum clearance,

{inches)
Henting appllanices chimney
Eldes Rewr COnnes
tor
Room hester,
cireunlating type .. 12 12 18
Roaom henter,

radiant Lypeaan - 1 ] 34 18
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(3) Eeaters not suitable for use on wood floors shall not be set directly
upon them or other combustible materials. When such heaters are used, they
shall rest on suitable heat insulating material or at least ! inch concrete, or
equivalent. The insulating material shall extend beyond the heater 2 feet or
more in all directions.

(4) Beaters used in the vicinity of combustible tarpaulins, canvas, ot
similar coverings shall be located at least 10 feet from the coverings. The
coverings shall be securely fastened to prevent igniticn or upsetting of the
heater due to wind actionm on the covering or other material.

{c) Stability. Heaters, when in use, shall be set horizontally lewvel,
unless otherwise permitted by the manufacturer's markings.

(d) 8Solid fuel salamanders. Solid fuel salamanders are prohibited in
buildings and on scaffolds.

{e) 0il-fired heaters. (1) TFlammable ligquid-fired heaters shall be
equipped with a primary safety control to stop the flow of fuel in the event
of flame failure., 3Barometric or gravity oil feed shall not be considered a
primary safety centrol. - :

(2) Heaters designed for barcmetric or gravity oil feed shall be used
cenly with the integral tanks.

{3) Heaters specifically designed and approved for use with separate .-
supply tanks may be directly connected for gravity feed, or anm automatic pump,
from a supply tank. .

24,02 Definitions applicable to this subpart. (a) "Approved" for the
purpose of this subpart, means equipment that has been listed or approved by
a nationally recognized testing laboratory such as Factory Mutual Engineering
Corporation, or Underwriters Laboratories Incorporated, or federal agencies
such as Bureau of Mines, or U.S, Coast Guard, which issues approvals for such
equipment. '

(b) "Closed container' means a container so sealed by means of a lid or
other device that neither ligquid ner wapor will escape from it at ordinary
temperatures.

(c) '"Combustible liqulds" means any liquid having a flash point at orx
above 140° . (60° C.), and below 200° F. (93.49 ¢).

{(d) Combustion" means any chemical process that involves oxidation
sufficient to produce light or heat.

{e) "Fire resistance” means so resistant to fire that, for specified
time 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. TFor purposes of this part, fire resistance shall .
be determined by the standard Methods of Fire Tests of Building Construction
and Materials, NFPA 251-1969. '
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(f) "Flammable" means capable of being easily ignited, burning intensely,
or having a2 rapid rate of flame spread.

(g) "Flamuable liquids" means any liquid having a flash pdint below 140°

F. andohaving a vapor pressure not exceeding 40 pounds per square inch (absolute)
at 100“ F. )

() "Flash point" of the liquid means the temperature at which it gives
cff vapor sufficient to form an ignitable mixture with the air near the surface
of the liquid or within the vessel used as determined by appropriate test pro-—
cedure and apparatus as specified below.

(1) The flash point of liquids having a viscosity less than
45 Saybolt Universal Second({s) at 100° F. (37.8° C.) and
a flash point telow 175% F. (76.4° C.) ghall be deter-
mined in accordance with the standard method of Test for
Flash Point by the Tage Closed Tester, ASTM D-56-69,

(2) The flash point of liquids having a viscesity of 45 Say-
bolt Universal Second(s) or more than 173° F. (79.49 ¢.)
or higher shall be determined in accordance with rhe
standard method of test for Flash Point by the Pensky
Martens Closed Tester, ASTM D-$3-69.

(1) '"Portable tank" means a closed container having a liquid capacity
more than 60 U.S. gallons, and not intended fer fixed installation,

(3) "Safety can” means an approved metal container, of not more rhan 5
gallons capacity, having a flash-arresting screen, spring~cleosing 1id and
spout cover and so designed that it will safely relieve internal pressure when
subjected to fire exposure.

(k) "Vapor pressure" means the pressure, measured in pounds per square
inch (absolute), exerted by a volatile liquid, as determined by the standard
method of test for Vapor Pressure of Petroleum Products (Reid Method). (ASTM
D=-323-58.)

Section 25. Accident Prevention Signs and Tags

25.01 General. S8igns and symbols required by this subpart shall be wvisible
at all times when work is being performed, and shall be removed or covered promp-
tly when the hazards no longer exist.’ /

iy

25.02 Danger signs. (a) Danger signs (see Fiswre (=1) shall be used only
where an Immediate hazard exists.

(b) Danger signs shall have read as the predominating color for the upper

panel; black outline on the borders; and a white lower panel for additional sign
wording. -
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25.03 Caution signs. (a) Caution signs (see Fipure—G=2) shall be used
only to warn against potential hazards or to caution against unsafe practices.

Pigure G-1 -——-Figure G-2

Red CAUTI O N— Yellow
Black =

‘irBlack
* White ‘///

{b) Cauticn signs shall have yallow as the predominating celer; black
upper panel and borders; vellow lettering of "CAUTION" on the tlack panel; and
the lower vellow panel for additicmal sign wording. Black lettering shall be
used for additicnal wording.

25.04 Exit signs. Exit signs, when required, shall be lettered in legi-
ble red letters, nct less than 6 inches high, on a white field and the princi-
pal stroke of the letters shall be at least three-fourths inch in widcth.

25,05 Safety instruction signs. Safety instructicn signs, when used,
shall be white with green upper panel with white letters to convey the princi-
pal message. Any additicmnal wording on the sign shall be black letters on the
white background.

25.06 Directional signs. Directional signs, other than sutcmotive
traffic signs specified in paragraph 23.07 of this section, shall be white
with a black panel and a white directional symbel. Any additional wording on
the sign shall be black letters on the white background.

25.07 Traffic signs. (1) <Construction areas shall be posted with legi-
ble traffic signs at peoints of hazard. Tt

(2) All traffic control signs or devices used for protection of construc-—
ticon workmen shall conform to American Netional Standards Institute, D6.1-1971,
Manual on Uniform Traffic Control Devices for Streets and Highways.

25.08 Accident prevention tags. (&) Accident prevention tags shall be
used as a temporary means of warning empleyees of an existing hazard, such as
defective tools, equipment, etc. They shall not be usad in place of, or as a
substitute for, accident prevention signs.

(b) Specifications for accident prevention tazs similar to those in
Table 5~i shall apply.
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. {c) Additional Rulies American National Standards Institute {(ANSI) Z33.1-
1968, Specifications for Accident Prevention Tags, contain rules which are ad-
ditional to the rules prescribed in this section. The employer shall comply
with ANSI 235.1-1968 and 235.2-1968 with respect to rules noct specifically pre-
scribed in this subpart.

- (d) Machinery, equipment (including machine egquipment,) tcols and any
other device found t¢ be c¢reating an immenent hazard shall be remcved from
service and properly tagged. Such machine, equipment, tocl or cther device
shall not be operated and the tag shall not be remcved until the defective

condition is corrected.
Taple—a=T" 62;7

/o \ / o N/ o N / o \

DO NOT QUT OF ORDER
OPERATE DANGER CAUTION DO NOT USE
#1 #2 #3 it
White tag/white White tag/white Yellow tag/yellow White tag/white
letters cn red letters on red letters on a black letters on black
square oval with a background background
black square
Basic Stock - S 4?m§é%ét§7Coiors Copyv S?ecification
(Background) Ink (Letters)
#1 White Red DO NOT OPERATE
#2 White. - Black/Red DANGER
#3 Yellow Black CAUTION
#4 White Black OUT OF ORDER

DO NOT USE
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Section 26. Signaling

26.01 TFlagmen. (2)(l) When operations are such that signs, signals,
and barricades do not provide the necessary protection on or adjacent to a
highway or street, flagmen or other appropriate traffic controls shall be
provided.

{(2) Signaling directions by flagmen shall conform to American National
Standards Institute D6.1-1971, Manual on Uniform Traffic Centrol Devices for
Streets and Highways.

(b) Hand signaling by flagmen shall be by use of red flags at least 13
inches square or sign paddles, and in pericds of darkness, red lights.

{c) Tlagmen shall be provided with and shall wear a red or crange warning
garment while flagging. Warning garments worn at night shall be ¢f reflecteor-
ized materisl.

26.02 Barricades. Barricades for protection of emplovees shall conform
te the portions of these regulations. Definitions applicable to this section:

(a) "Barricads' means an obstructicn to deter the passage of persons or
vehicles.

{b) "Signs" are the warnings of hazard, temporarilv or permanently affix-
ed or placed, at locations where hazards exist.

(¢} "Tags' are temporary signs, usually attached to 2 piece of equipment
or part of a structure, to warn of existing or immediate hazards. -

SBection 27. General Requirements for Storase

27.01 General. {a) All materials stored in tiers shall be stacked,
racked, blockad, interlocked or otherwise secured to prevent sliding, falling
or collapse.

(b} Maximum safe load limits of floors within buildings and stcructures,
in peunds per square foot, shall be conspicucusly posted in a2ll stcorage areas,

except for the floor or slab on grade. Maximum safe loads shall nct be ex-
ceeded.

{¢) Aisles and passageways shall be kept clear fo provide for the free
and safe movement of material handling equipment or employees. Such areas
shall be kept in good repair. )

{d) When a difference in road or working levels exist, means such as
ramps, blocking, or grading shall be used to ensure the safe movement of wve-
hicles between the two levels.
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27.02 HMaterial storage. (a) Material stored inside buildings under
construction shall not be placed within 6 feet of any hoistway or inside floor
openings, not within 10 feet of an exterior wall which does not extend above
the top cf the material stored. - -

(b} Employees required to work on stored material in silos, hoppers,
tarks, and similar storage areas shall be equipped with lifelines and safety
belts meeting the requirements of Sections 13 = 19 of thess regulaticns.

(c) Noncompatible materials shall be segregated in storage.

(d) Bagged materials shall be stacked by stepping back the lavers and
cross—~keying the bags at least every 10 bags high.

(e) Materials shall not be stored on scaffolds or runways in excess of
supplies needed for immediate cperatioms.

{(£) Brick stacks shall not be more than 7 feet in height., When a locse
brick stack reaches a height cof 4 feet, it shall be tapered back 2 inches in

every foot of height above the 4 foot level,

(g) When masonry blocks are stacked higher than 6 feet, the stack shall
be tapered back cne-half block per tier above the 6 foot level.

(t} Lumber:

(1)} Used lumber shall have all nails withdrawn before
stacking.

(ii) Lumber shall be stacked on level and solidly sup-
ported sills, '

(iii) Lumber shall be so stacked asz to be stable and self-
supporting.

(iv) Lumber piles shall nct exceed 20 feet in height
provided that lumber fo be handled manually shall
not be stackad more than 16 feet high.

(i)} Structural steel, poles, pipe, bar stock, and other cylindrical
materials, unless racked, shall be stacked and blocked sc as to prevent
spreading or tilting.

(j7 Handling materials, general: Housekeeping. Storage areas shall be !
kept free from accumulation of materials that constitute hazards from tripping,
fire, explosion, or pest harborage. Vegetation control will be exercised when
necessary.
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Section 28. Rigging Equipment for Material Handling

28.01 General. ({a) Rigging equipment for material handling shall be
ipnspected by a competent perscn prior to use on each shift and as necessary
during its use to ensure that it is safe, Defective rigging eguipment shall
be Temoved from service,

(b) Rigging equipment shall not te loaded in excess of its recommended
safe working load, as prescribed in Tables -H—l through H~20 in Ssction 29 c¢f
these regulatiocns. 7 6

{e) Rigging equipment, when not in use, shall be remcved from the immed-
iate work area so as not to presant a harzard to zmplovees.

(d) Special custom design grabs, hooks, clamps, or other lifting access-
ories, for such units as modular panels, prefabricated structures and similar
materials, shall be marked to indicate the safe working locads and shall be
proof-testad prior to use to 1l23% of their rated lcad.

(e) B8pecial containers shall be used to hoist small materials such as,
bolts, rivets, tocls, ete. and such centainers shall be capable of safely sup-
porting intended loads, such container shall not be over-filled tec allow spill-
age while being hoilsted. )

28.02 Alloy steel chains., (a) Welded alloy stezel chain slings shall have
permanently affixed durable identification stating size, grade, rated capacity,
and sling manufacturer.

{b) Hoocks, rings, oblong links, pear-shaped links, welded or mechanical
coupling links, or cther attachments, when used with alloy steel chains, shall
have a rated capacity at least equal to that of the chain.

(¢) Job or shop hocks and links, or makeshift fasteners, formed from
bolts, rods, stec., or other such attachments shall not be used.

(d) Rated capacity (working load limit) for alloy steel chain slings
shall conform to the vzlues shown in Table B=is 7’

{e) Vhenever wear at any point of any chain link exceeds that shown in

Table H-2, the assembly shall bz removed from service.
20

28.03 Wire rope. (a) Tables #=F through #H=1% shall be usad tc determine
the safe working loads of various sizes and classifications of improved plow
steel wire rope slings with various types of terminals. TFor sizes, classifica-
tions, and grades not included in these tables, the safs working lead recommend-
ed by the manufacturer for specific, identifisble products shall be followed,
provided that a safety factor of not lass than 5 is maintained.

(b) Protruding ends of strands in splices cn slings and bridles shall be
covered or blunted.
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. (¢) Wire rope shall not be secured by knots, except on haul back lines

on scrapers.

- (@) The following limitations shall apply to the use of wire ropes:

(i) An eye splice made in any wire rope shall have not
- less than three (3) full tucks. However, this re-
gquirement shall not operate to preclude the use of
another form of splice or connection which can be
shown to be as efficient and which is not otherwise
prohibited.

(ii) Except for eve splices in the ends of wires and for
endless rope slings, each wire rcope used in hoisting
or lowering, or in pulling loads, shall consist of one
continuous piece without knot or splice.

{iii) Eves in wire rope bridles, slings, or bull wires shall
not be formed by wire rope clips or knots.

(iv) Wire rope shall not be used if, in any length of eight
diameters, the total number of visible broken wires ex-
ceeds 10 percent of the total number of wires, or 1f ths
rope shows other signs of excessible wear, corrosion, or

*. | defect. ”

(e) When U-bolt wire rope clips are used to form eyes, Table B—26°shall
be used to determine the number and packing of clips.

(i) When used for eye splices, the U-bolt shall be applied
sc that the "U" section is in contact with the dead end
of the rope.

28.04 ©Natural repe, and synthetic fiber. (a) General. When using
natural or svnthetic fiber rope slings, Tables B—l3, 1&£. 17, and T& shall apply.
2/, 22,279, o
(b) All splices in rope slings provided by the emplover shall be made in
accordance with fiber rope manufacturers recommendations.

{i) 1In manila rope, eye splices shall contain at least
three full tucks, and short splices shall contain
at least six full tucks (three on each side of the
centerline of the splice.)

(ii) In laved synthetic fiber rope, eve splices shall
contain at least four full tucks, and short splices
shall contain at least eight full tucks (four om
each side of the centerline of the splice.)
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(iii} Strand end tails shall not be trimmed short (flush
with the surface of the rope) immediatsly adjacent
to the full tucks. This preczution applies to beoth
eve and short splices and all types of fiber rope.
For fiber ropes under l-in. diameter, the tails
shall project at least six rope diameters beyond
the last full tuck. For fiber ropes l-in. diameter
and larger, the tails shall project at least six
inches beyond the last. full tuck. In applications
where the projecting tails may be cbjectionable,
the tails shall be tapered and spliced into the
bedy of the rope using at least twe additicnal
tucks (which will require a trial length of appre-
ximately six rope diameters beyond the last full
tuck).

(iv) ZXnots shall not be used in lisu of splices.

28.05 Synthetic webbing {nylen, polyvaster, and polypropyiene.) {a)
The employver shall have each synthetic web sling marked or coded to show:

(i) Wame or trademark of manufacturar;
(11) Rated capacities for the type of hitch;
{iii)} Type of material.
(t) Rated capacity shﬁll noct be exceeded.

28.06 Shackles and hocks. (a) Table Ejigdshall be used to determine
the safe working loads of various sizes of shackles, sxcept that higher safe
working loads are permissible when recommended by the manufactuer for specific
identifiable products, provided that z safety factor of not less than 5 is
maintained.

(b) The manufacturer's recommendations shall be followed in determining
the safe working loads of the varicus sizes and tvpes of specific and identi-
fizble hooks. All hooks for which no applicable manufacturer's recommendations
are available shall be tested to twice the intended safe working lozd before
they are initially put into use., The employver shall maintain & reccrd of the
dates and results of such tests.

(c) Inspections.
{i) In addition to the inspection regquired of this section,
a thorcugh periodic inspecticn of alloy steel chain

slings in use shall be made on a regular basis, to be
determined on the basis of:
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. {1) frequency of sling use;
(2) severity of service conditions;
(3) nature of l1lifts being made; and

- (4) experience galned on the service life of slings
usad in similar circumstances. Such inspection
shall in no evart be at intervals greater than
once every 12 months.

(ii) The employer shall make and maintain a record of the
most recent month in which each a2lloy steel chain
sling was thoroughly inspected, and shall make such
record available feor examination. Chains shall not
be used te rig leoad tc be hoisted. This does not
prevent the use of chain fill on chain hoists for
test purpases. :

{(d) Safe operating practices. Whenever any sling is used, the following
practices shall be observed.

1) $Slings shall not be shortened with knots or bolts
or other make-shift devices.

. 2) Sling legs shall not be kinked.

3) Slings used im a basket hitch shall have the loads
balanced to prevent slippage.

4} 8lings shall be padded or protected from the sharp
edges of their loads,

5) Hands cor fingers shall net be placed between the
sling and its load while the sling is being tightensd
around the load.

&) Shock loading is prohibited.

7) A sling shall not be pulled from under a load when
the load is resting on the sling.

(e) Minimum sling lengths.
(i} Cable laid and 6 x 19 and 6 x 37 slings shall have a
minimum clesr length of wire reope 10 times the compo-

nent ropse diameter between splices, sleeves or end fit-
tings.
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Series o _ Section 28,05(e) (ii)
22-2a-4 T :

(ii) Braided slings shall have a minimum clear length of
wire rope 40 times the component rope diameter be-
tween the loops or end fittings.

(1ii) Cable lald gromments, strands laid gromments and
andless slings shall have a minimum circumferential
length of 96 times their body diameter,

Safe operating temperatures. Fiber core wire rope slings of all grades
shall be permanently removed from service if they are exposed to temperatures
in excess of Z00° F. When non-fiber core wire rope slings of any grade are
used at temperatures above 400° F. or below 60C F.,, recommendations of the
sling manufacturer regarding use at that temperaturse shall be followed.

End attachments.

(i) Welding of end attachments, except covers to thimbles,
shall be performed prior to the assembly of the sling.

{1i) All welded end attachments shall not be used unless
procf tested by the manufacturer or equivalent entity
at twice their rated capacity prior to initisl use.
The employer shall retain & certificate of the proof
test, and make it available for examination.

(£) Watural and synthetic fiber type slings. (1) Safe operating temper-
atures. HNatural and synthetic fiber rope slings, except wet frozen slings, may
be used in a temperature rated from minus 20° to plus 1802 7, without decrszasing
the working load limit. For operations providing this temperature range and for
set frozen slings, the sling manufacturer's recommendations shall be followed.

{2) Splicing. Spliced fiber rope hoists shall not be used unless they
have been spliced in accordance with the following minimum requirements and in
accordance with any additional recommendations of the manufacturer:

(i) Fiber rope slings shall have a minfmum clear length
of rope between sye splices equal to 10 times the
rope diameter. :

(1i) Clamps not designed specifically for fiber ropes
shall not be used for splicing.

(3) End attachments. Fiber rope slings shall not be used if end attach-
ments in contact with rops have sharp edges or prcjections.

(4) Removal from service. Natural and synthetic fiber rope sling shall

be immediately removed from service if any of the following conditions are pre-—
sent: -
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(i)} Abnormal wear;

(ii) Powdered fiber between strands;

{(iii) ®Broken or cut fibers;

(iv} Variations in the size or roundness of strands;
(v) Diszoloration or rotting:

(vi) Distortion of hardware in the sling.

(5) Webbing. Synthetic webbing shall be of uniform thickness and width
and salvage edges shall not be split from the webbing's width.

(6) Fittings. Fittings shall kbe:

a) Of a2 minimum breaking strength egqual to that of
the sling: and

b) Free of all sharp edges that could in any way
damage the webbing.

(7) Attachment of end fittings tc webbing and formation of eves. Stitch-
ing shall be the only method used to attach end fittings to webbing and to form
eyes. The thread shall be in an even pattern and contain a sufficient number
cf stitches to develop the .full breaking strength of the sling.

(8) Environmental conditions. When synthetic web slihgs are used, the
fcllowing precautions shall be taken:

(1) Nylon web slings shall not be used where fumes, vapors,
sprays, mists or liquids of acids or phenolics are pre-
sent.

(ii} Polyester and polypropylene web slings shall not be
used where fumes, vapors, sprays, mists or liquids
of caustics are present.

(1ii) Web slings with aluminum fittings shall not be used
where fumes, vapors, sprays, mists or liguids of
caustics are present.

(9) Safe operating temperatures. Synthetic web slings of polyester and
nylon shall not be used at temperatures in excess of 1800 T, Polypropylene
web slings shall not be used in temperatures in excess of 200° F.

(l0) Removal from service. Synthetic web slings shall be immediately
removed from service if any of the following conditions are present:
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.

(i) Acid or caustic buras;
{ii) Melting or charring of anv part cf the sling surface; .
(iii) Smnags, punctures, tears or cuULs;
{iv)} 3Broken or worn stitches; or = )
(v} Distortion of fittings.
{11} Scope. This section applies to slings used in conjunction with

other material handling equipment for the movement ¢f material by holsting, in
employments covered by this part. The types of slings covered are those made

from alloy steel chain, wire rope, metzl mesh, natural or synthetic fiber rope
{conventicnal thres strand construction), and synthetic web (nylon, polyester,

znd pelyoropylene}.

Table E-1
RATED CAPACITY (TORKIRG LOAD LIMIT), FOR ALLODY STEEL CHAIM SLINGE
RATED CAPACITY (WORKING LOAD LIKIT), POUNDS

Single Deubla $lin Teipln cnd Quadeuple H
Chela Brench Yertical A.n'h.{l) ’Vuﬁul Aagle (1} e
$ixe, Sling = 0 Jegres A5 deproa & degenn X dogror 45 éepion &2
Inchas P2 degres Berdzsatal Angle (2) Horl esntal Anple (D)
Loeding &D Jogree 45 degenn X depron &0 degree 45 dograa X dapinn
1/4 3,250 5,550 4,550 3,250 8,400 6,800 4,50
h.¥s 1 6,600 11,400 9,300 §,500 17,000 14 000 2,500
1/2 11,250 19,5200 15,900 11,250 25,000 a4, 000 17,000
s/ 16,500 22,500 23,300 16,500 43,000 35,000 24,500
3/4 23,000 3%, 500 31,590 23,000 59,500 1,500 34,500 -
/3 28,750 5,200 40,600 28,750 74,500 61,000 41,003
1 32,750 £7,100 54,30Q n,750 101,000 52,000 58,000
1.1/2 <4, 500 77,000 £3,000 44,500 115,500 4,500 5,500
1.1/4 57,500 59, 500 al, 000 57,500 149,000 121,500 85,00
1.3/ 67,000 116,000 4,000 67,000 174,000 141,000 100,500
1.1/2 20,000 133,000 112,500 30,000 207,000 169,000 119,500
1-3/4 104,000 172,000 140,000 100, Do 25%,000 %10,00G 158,500

{1) Rating of multlleg slings sdjusted for angle of loading measured as the included

angle between the lnclined leg and the vertical
{2) Rating of multlleg slings adjusted for angle of loadlng belween the inclined leg

and the horizontal plane of the load,
*Other grades of proof tested steel chaln include Proof Coil, BEB Coll and Hi-Test
Chaln., These grodes are not recommended for overnead lifting and therefore zre not

covered by this code,

Taplt H-2 MaxiMus ALtowaile WERR AT aNY POINT OF LinK

Chain

Marimum

Chain Mexrimum
swe allowabin swEe ellow adle
tinches) Ginekes) wear lincht

wear tineh)

u‘hl
lf‘.‘
Tian
LT
b 13

! ]’HQ

1.
1,
[

TP

Yia
111
1y
*sr
LI

Hag
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. Tawi s FO3 HaTel CarscitIfs pop Blucis Dre SLinns
8 4m s e AT afua e Temp o d Piua BTl b B s L b T B
) ‘?‘f’p‘; . o L Rated Capanii 0o, Tons - 2,000 1b
- Dia Corslr Vertical Ctiaker Vertica! Barket?
1Inelhies? - - -— - - - _—_
HT MS E) HT S g HT MS 3
- [ 6-18 G 45 0351 G.55 .37 [Pt 041 g9 10 _;
6.19 076 G 78 0.8s D57 o549 064 18 1 g 1.7
6.1% 11 i1 1.2 0.80 o 85 05l 21 22 2.4
Toe 6.1% P4 15 16 1.1 [ i2 2.8 3.0 3.3
L2 6.1 1.8 2.0 21 i.4 15 LB 37 2.9 i3
1. §.15 23 2.5 27 17 1.9 20 48 50 54
*a €19 23 3.1 3.3 ol 2.3 24 56 82 g
3, 651 3.9 44 4E 2.9 33 36 7.8 38 9.5
n 619 51 59 X 3 5 £g 100 2.0 13.0
L. 6.189 87 7 34 50 28 63 130 150 17.0
1'a 6-18 g4 S5 Ry £.3 Tl 79 174 180 1.0
[ta, § .37 98 .0 120 7.4 83 ] 2oa i) ’553
11a 5. 37 220 20 150 8.8 UG Lo 240 270 00
liz 5,37 T4 0 180 170 o 120 1390 =R 370 50
1ee 5437 180 RO 210 13.0 14,0 150 330 370 310
1%, 5,37 440 218 24.0 140 R 8.0 330 530 4180
2, 5.37 25.0 280 2laQ igc 210 230 480 55.0 £20

“These vzlues orniy apply when the D 'd ratme for HT shings s 10 or greater, and Tor MS and 8 Siines s
T ar grealer where
D . Dameter of curvature aroand whiueh the Dady of the aling (v bent
d Driameter of rope,
HT Hand Tuched Splwe and Hidden Tuek Splire For hidde b tuck splwe i IWEC use values .0 HT col
urns.
MS Mecharacal Sphee
S Swaged or Zinc Pourez Socket,

® 7

Tanre H 3 Haten CaracliTies FOR SINGLE Lo SLiNGS
6.10 aND 8- 37 CLASSIFICATION [MPROVED PLOW STEEL GRADE ROPE WITH INDLFeNDRNT Wikt Rore CorE

v (TWREC)
Rope Raled Capamties, Tuns » 2,400 100}
Dua, Cansir Verlical L Clhioke! : Virlwai Beekel”

{Inches) HT MS g HT M s HT MS s

M e Baxl5 053 .56 0.58% .40 04z 044 1.0 1.1 1.2
“a, 519 - 081 037 0,52 G.61 065 069 1.6 1.7 18
L2 5. 19 1.1 1.2 1.3 0.38 0.53 (.98 2,3 2.5 6
Tra - .19 1.5 1.7 18 1.z 1.3 1.2 34 3.4 36
LI 5.1% 20 22 2.3 1.5 1.6 1.7 39 4 4 16
Pia .19 248 2.7 29 1.8 21 22 1.9 5.5 38
n, 6.ig 3.0 14 36 2.2 2.5 2.7 60 5.8 T.2
1. .19 42 49 5.4 3.1 36 18 8.4 97 o0
Ton g.19 58 66 6.8 4.1 48 52 11.6 13.0 14.0
.. 5.19 T2 85 g0 5.4 64 A7 40 17.0 18.0
I 5.19 .0 .0 1o 68 7.8 35 130 21.0 230
Ih4 5437 160 12,0 i3.0 1.8 8.2 9.5 21.0 240 250
13 537 130 15 ¢ 160 2.6 11.0 12.0 250 28.0 32,0
1z g.37 150 17.0 120 110 13.0 14.0 3o.a 350 38.0
s 6. 37 180 00 22.0 12.0 15.0 170 35.0 41.0 44.0
1% . 637 20.0 24.0 250 i5.0 18.0 180 41.0 47.0 51.0
2 g 37 280 00 33.0 200 230 250 530 61.0 46,0

sThese L AlLes ORly apply whien (he D 4 ratio for BT slings is 10 or greater, ard for M8 and S Blings is
20 or wreater where:
5 Diemeter of curature arcund whteh the body of the sling 13 bent.
. d Diamcier of rope
HT Hand Tuvhed Spiice Por dden Tack sphoe (IWRE) use Table H 3 valies in HT column.

RS MMochanie! Splice

. & Swnard or Zine Ponted Surket,
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Tables 5 & 6

Terit H 5 RaTED CAPACITIES FOR SINGLE f4c S1iNLS
Conle Tawd Rope Morhanr 2l Splice Qnty
SO AND T T is Culntrantions Gabhvanued Ao 017 Oy L Rope
7oL 1B DWRC Conswvructlon Improsved Pluw Stodd Liraldl Rupe

7

Rope Ratrd Capacities, Tons «2.000 1b) -

Dia (Inches) Constr, Vertical Chaker Vert
Brsket*

e - 0,50 0.38 1.0

LI 1.1 0 81 232

eI 1.8 1.4 37

e . 2.8 21 55

:, 3.8 28 T8

iy 29 2.2 58

L .41 3.0 3]

T 5.4 40 110

1 5.9 51 140

1ha 8.2 52 {60

an 3.9 74 00

Ty 618 IWRO L 3.8 28 KR :]

Yo 6. 19 TWRC.. 5.0 38 150

1. 16118 IWRC 6.4 43 13.0

1in 619 IWRC 77 58 15.0

1% 619 IWRC 8.2 6.9 18.0

1% 5. 15 IWRC 16.0 15 200

1™ ~ 518 IWRC,., . 11.0 8z 220

e 619 IWRC... fie e e e 13.0 5.8 260
“These values only apply winn the Dod ratlo in 10 or giealer where

D . Diameler of cunature around «hich the body of the siimg 1s bent.
g Dhiameter of rope,
Table B-6 “
RATED CAPACITIES FOR SINGLE LEG sLINGS
B.PART AND &.PART BRAIDED ROPE
47 AMD 52 19 CONSTRUCTION IMPROYED PLOW STHEL GRADE ROPE
7x 7 CONSTRUCTIOM GALYAMIZED AIRCRAFT GRADE RCPE
Component Ropes Rated Capacities, Tons (2,000 1B} .
Diomater Yertical Cholar Baskel Yerticalto Wdegrany
{lrches) Canste 8-Part 8.FPare EPan F &-Part 5.Parr | T &.FPart

a/32 6x7 0,42 0.32 0.32 0.24 C.74 0.5%
1/3 6x7 Q.74 Q.57 0.57 Q.42 1.3 0.9%
/16 Ex7 1.7 1.3 1.2 C.G4 2.9 2.2
a/732 Tx7 Q.51 Q.39 0,18 0.29 .59 0.567
i/3 7x7 Q.95 0.71 0.71 0.53 1.6 1.2
3/16 T=T 2.1 1.5 1.5 1.2 3.6 2.7
3/16 &x 19 7 1.3 1.3 0.58 3.0 2.2
174 6 x1lg 3.1 2.3 2.3 1.7 5.3 4,0
5/16 tEx 1% 4.8 3.6 3.6 2.7 3.3 6.2
/8 & x19 5.8 5.1 5.1 3.8 12.0 1.9
1/16 6x19 6.3 6.9 6.9 5.2 16.0 12.00
1/2 6x1% 12.0 9.0 2.0 6.7 21.0 15.0
3/16 Ex 19 15.3 It.o 11,0 8.5 25.0 20.0
5/ 5x 19 19.0 14,0 14.0 10.0 32.0 4.0
/4 6x19 7.0 20.0 20,0 15.0 450 35.0
/5 6 x 1% 6.0 27.0 27.0 20,0 £2.0 47.0
1 tx 19 47.0 as5.9 15.0 26.Q §1.0 51.0

*Thast valuas only apply when the D/d ratla is 20 or grestar whare:
D = Diameter of curvuiors mrsund which the body of the aliag Lo beat, -
d = Diameter of component rope,
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Table EB-7
PATED CAPLCITIES FOR 2L BG & 21 02 770 F SLINGS
19 2006 x 37 CLASSIFIC A TICI "' ROYED PLE - L L TSI T T E

WITH FIBER CORE (FC)

Rose L Retud Copacitins, Tomy (2,000 [y)
2L g Bridle Slings  lLeg Bridle Slings
Die Yart I0 dagroe 45 degres Yert 60 dagraef Yert X d.—gro-—r 45 degres Yert 60 dogroe
Conatr ¥ Horr 80 dagree Angie Horz 30 degresd Horz &0 degrae Angle Marg X0 ¢
{inchet) 2 e plkod
HT M5 HT 'H HY B HT M5 HT S HY )
14 |8 x 1% Q.85 0.838 ¢.7c Q72 0. 49 .51 1.3 1.3 1.0 1.1 0.74 a7
/1616 = |9 1.3 1.4 1.1 1.1 Q.76 0.79 z.0 2.0 1.5 . 1.7 1.1 1.2
3.8 'éx 19 1.2 1.9 1.5 1.6 i, 1.1 2.8 2.9 .3 Z.4 1.6 1.7
76 6% 19 2.5 2.6 2.0 2.2 1.4 1.% a7z 40 30 a2 2.8 2.3
1/2 |8 x 1% 3.2 2.4 246 8 1.2 2.0 45 5.1 39 4.2 2.8 3.0
9/"'.6]\5 = 19 4.0 43 3.2 35 2.3 2.5 6.0 &.5 49 £.3 2.4 3.7
5/8 16x 19 4.3 53 4.0 4.4 2.8 3.1 7.3 20 5.9 5.5 4.2 4.5
3/4 (6 x 19 58 7.6 5.5 é.2 3.9 4 4 ico 11.0 1.3 2.3 s 5 &6
7 Bx 19 5.9 it 7.3 24 5.1 59 130 15 Q 11.0 13.0 7.7 1.9
1 J&xlg 110 130 S.4 11.0 6.7 7.7 17.0 200 14.0 18.0 1.0 11,0
1.1/8 ;‘5)(19 4 0 1.0 12.0 130 2.4 9.5 220 24 0 180 20.0 2.0 14.0
1-1/4 {6x 37 §17.0 19.0 140 186.0 G.a 1.0 25.0 5.0 1.0 23.6 15,0 17.0
1-3/8 |6 » 371200 23.6 17.0 i9.0 12.0 13.0 al.c 3.0 28,6 28.0 18,0 2.9
a7z [s=a7 1240 27.0 0.0 7.0 140 it 0 35.0 41 © 30 3310 1.0 24.0
1.5/ |6x 37 28,0 32.0 230 260 1&.0 i12.0 430 48 0 25.0 3%.0 25.0 2.0
1-3/4 16 x 37 133.0 37.0 27.0 30.0 15.0 2. 4%.0 580 +0.0 45.0 80 32,0
2 & x 37 §43.0 45.0 35,0 x.0 25.0 25,0 64.0 72.0 52.0 5.0 37.0 41.0
HT = Haod Tucked Ialice,
ML = Machwaical 3piica
717
Table H-8
QATED CAPACITIES FOR 2.LEC & I-LEC SUIDLE sLfLCS
$x 1% end 6 x 37T CLASSIFICATION [MPROYED PLOW STEEL GRADE RorE
WITH ISCEPERDENT WIRE ROPE CORE (I¥RC)
Rated Capuecitiop, Tans (2,500 |5}
Rege L ine P gl STing +Loa Bridlg Shin N
Die Vort 50 Losres S drgron [ Vet 4 dearnal Vart 5 degroe A5 degraa | Yord 60 degree
i chos) ConstrfHorz &0 dearesn Axgle Hors ¥ dogree IHory 60 degrea Ancle Hurx 38 doa:on
o AY M3 RY o3 Y S BT WM§ ] T HY W3
1/4 6x1%7 0.92 Q.57 0.7% .79 0.53 0.55 1.4 1.4 1.1 1.2 a.79 0,84
5716 &xI5] 1.4 1.5 1.1 1.2 1.51 0.57 2.1 .3 1.7 1.z 1.2 1.3
38 6x19% 2.0 2.1 1.6 1.3 1.1 1.2 3.0 2.2 2.4 2.6 1.7 1.9"
7/16 &x 193] 2.7 2.8 2.2 2.4 1.5 1.7 4.0 4.4 3.3 as 2.3 2.5
127 Sx1is) 3.4 as 2.8 a1 2.0 2.2 5.1 57 4.2 4.5 3.0 a3
918 & x 15[ 4.3 4.8 15 39 2.5 2.7 &4 7.1 5.2 2.5 3.7 4.1
5/8 6x19 5.2 5.9 4.2 4.5 3.0 3.4 7.5 L 5.4 7.2 4.5 5.t
3/4 6x19 7.3 8.4 3.9 6.9 4.2 4.9 110 120 8.9 i0.0 6.3 7.3
7/8 Sxivg 9.6 1.0 7.3 9.3 55 5.6 14.0 17.0 1.0 4.0 3.3 9.9
1 5x 195120 15.0 10.0 12.0 7.2 1.5 19.0 22.0 15.0 1%8.0 it.e 130
1.1/8 & x193116.0 18,0 13.0 3150 9.0 0.0 23.0 7.0 5.0 2.0 110 5.0
— - vl ——
1.1/4 e&x27]120 21.0 15.0 17.0 PN 12.0 | 27.0 S0 22,0 6.0 16.0 18.0
1.3/8 &6x 371220 25.0 13.0 21.0 13.0 i5.Q0 330 228G} 27.0 3t.0 | 19.0 22,0
1172 Ex37] 5.0 A28 210 25.0 15.0 17.9 5.0 450 § 2.0 37.0 | 23,0 25.0
1-5/% 6 x37]2t.0 35.0 [25.0 =30 8.0 @0.Q +5.0 “1a | 380 AL0 | 7.0 31.0
13/4 6x37]35.0 41.0 29.0 3.0 PR 24.0 2.0 ©l.0 | 43,0 ¥3,8 | 3t.0 Is.Q
2 B x 37 450 3.0 37.0 430 250 N 209 68.0 T9.0 | 55,9 5.0 2.0 450
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Adm. Reg. 22-4
Series : . - Tables 9 & 10

22-24-4 ' @

Table H -2
BATUD CAFACITILE DN 2406 & 3 LES L Lg LLLILS
CABLE LAID ROFE — BECHARICAL SPLICE ORLY
Ix?Ix7AND 7 x 7 %19 CONMSTRUCTIONS CALYANIZED AIRCRAFT GRADE ROPE
7 xé6x ¥ INRE CONSTRUCTION IRPROYED PLOY STEEL GRADE ROPE

" Rape 1 Rared Capociting, Tons (2,060 1b)
b i 2-Lug Bridle Simyg J-Leg Eridie Sling
b
{lnchas) Constr Vert 30dag 45 degrew Yot 60 degiVart 30dey 45 degrer Vert £0 dug
. Herz 60 dey Angle Horx 30 deg] Moz 40 dayg Argle Horr 30 dog
1/4 TxTxT .87 0.71 .59 1,3 1.1 0.75%
azm ?xX7x7 19 1.5 1.1 2.8 2.3 1.8
1/2 TXTXT 3.2 2.5 18 4.8 a9 2.8
/3 7TXTX7? 4.3 ae 2.8 7.2 59 4.2
34 ITxTx7? 6.6 5.4 3.8 9.9 2.1 5.7
53 TXT %19 5.0 *.1 2.9 7.5 6.1 4.5
374 %7 x19 7.0 57 4.1 19,0 2.5 6.1
73 7XTx 19 a3 7.6 5.4 14,0 11,6 a1
1 Tx7x19 12.0 5.7 6.9 18.0 14.0 1.0
1.1/3 Tx7 %19 4.0 120 22 21.0 17.0 12,0
1.174 7x7x19 7.0 14,0 5.9 6.0 21,0 15,0
374 7x6x19 IXRC 2.6 4 3.3 3.9 23 5.7
7/8%  T4x1% I¥RC 8.7 7.1 5.0 130 110 7.5
1 TxE319 [WRC 11.0 9.0 6.4 17.0 13.0 5.5
1-1/8  7sx19 [WRC 13,0 1.0 7.7 20,0 38,0 1.0
1174 7s8x!3 IERC 16.0 13,0 9.2 24,6 20.0 4.0
IS716 TP RO 1.0 4.0 10,0 e 2.0 150
13/2 TeS=l9 R 19,0 15,0 iLoe REX 219 i€,0
1172 ez mec] 220 150 130 | ue e 12.0

2

Tabie H-10
EATER CAFACITIES FOR 2LEG 240 10,26 BrolbfJ FLldGe
3 PART AMD €-BAAT QRAIDED ROPE
d T AMD S 17 COUSTRUSTYION IPROVED PLOY FTENL GRADE NOFF
77 COSMTRUCTION QALYAKIZED ALICTAFT CRARILAQPT

Component Rated Capezliiar, Tns {3 GO ) - ! 1

Rm 2-Leg Beidle STings ~ Tl eg Sriiw Hlinge i ’
. wrt 30 dzgroe A5 dozrem [Vert &0 degres ||Vert 4 degran 5 dogras IV 8 o oe

L D.m CacsirHerx 30 degrne Angls Heorz 30 dagroe|Har. 6\_..‘_&»;,#.. | ___Angle | Hasy 10_&:&._‘:0
inches (B Tari &-Pan 18- Por 8-Part | B-Part 8-Port] E-Part B-Deni| 8:Parr & -Far 1 Brmn bPwt

3/3 6%7 o.74 0,5% 069 Q.45 0.42 0,32 11 0.53 .20 0.631 9,64 Q.43
1/8 6x7 1.3 o958 1.1 0.80 TR 0.57i 220 1.5 1.5 .2 L 0,05
3/16 &x7 2.9 2.2 2.4 1.2 1.7 1.3 4.4 2.3 x5 2.7 o3 iv
‘3732 7x7 9.89 Q.67 072 D.55 0.51 .39 2.3 1.0 1 o,5 0.77 £.53
/8 Tx7 1.6 1.2 .3 .0 (18314 0.71 2.5 1.8 i) i.5 1.4 1.3
3/18 T X7 2.8 2.7 | ¢ 2 2.1 s 54 4.0 2.4 5.5 25 2.3
3/1% & w19 3 3.0 2.2 4 1.2 1.7 3 1.5 3.4 2.7 o w6 1.2
/4 &x1% 53 4.0 1.3 3.2 3.1 2.3 2.9 8.0 £.4 R LR 2.4
/16 &x 1% 8.3 6.2 6.7 %0 + K 3.6 124G g.2 &8 7.6 S 1 3.4
/8 &x19F 120 8% [ .2 €.E 51417 i2.0 e is0 1,0 1 iz.0 7
7/18 &% 1727 150 17¢ §Iwn 9.2 8.3 &5 ) 240 12,6} 0,0 15,0 J 139 A
1/2 a=xlIv g il0 X0 1.3 i | 120 s.C 200 RS ki | e fr | 17D 1.0
/16 Sx 15 ] 24.0 0.0 210 6.0 5.0 111G 39.8 3.0 “z.0 K] R ] 17,0
5/8 &x1%] 310 24,0 20,0 200 i2.0 4.0 4% 0 35,0 40,0 e |10 oLe
/8 Sxi9 ¥ 3480 5.0 7.0 Z3.0 ¢ 27.C W0 62.0 52.9Q N 4 420 | &80 X9
7/8 &x 191 610 470 51,0 389 | 360 2. .0 70,0 76.0 7.0 24,0 40,9
1 6Ex i tsio £1.0 5.0 50.0 £7.0 33.0 H 22,0 gl.a | 220 T2 TeQ 51.0
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Table H-11

Tabvles 11 & 12

PAVED CAPACITIES FOR STRAND LAID CRONNET - HAND TUCKED
DICRSYID FLOW STEEL CR*SZE DOPE
RGFPE BODY . RATED CAPACITIES, TONS (2,000 15

Dila

“hd"i} Censte U
Vertical Chokar Yartico! Sarlar®

1/4 ri- 21 .25 Q.54 L.y

5/16 7 %19 I.2 14 8

/8 Tx19 1.9 1.4 L ¥

7/16 7 x1% 2.5 1.9 £

1/2 Tx1i9 a3 2.5 &7

%/i6 7x19 4.2 21 .4

5/8 Tx1l9 5.2 3.9 bR |

3/4 719 7.4 56 186G
/% 7x19 10.Q 7.5 0
1 7 x 19 130 9.7 26.0
1.1/ r a1 16.0 2.0 32.Q
1-1/4 7 x 37 12.0 14.0 3z.Q
1.3/8 7 x 37 22,0 16.0 44.0
1.1/2 7 x 37 .0 19,0 L0

PTrIIR valuen snly apply when the D/d ratlo Lo 5 or (oatar whers:
Dm Diaweter of curvatwe arraed nbleh prpe |5 Liwty
s Dlomeicr #f rope Wrfyy

RATED CAPACITIES FOR CAGLE LAID CROLIET « HAND TUCKED

&

Tsble E~12

Txbx7 AND 7 xéx 13 CONSTRUCTIONS IMFROVED PLOW STEEL GRASE (L3P 8

Tx7Tx7 COMSTRUCTION GALYANIZED AIRCRATFT GNIADE ROPE

CABLE B0DY RATED CAPACITIES, TONS {2,5<3 Ih}
De
(trches) Canstr D &
Yertleal Cloker Yertice! Basket®
/s TXExT 1.3 0.9% 2.8
$/18 Tx6xT 2.8 2.1 -8
5/ Tx6x7 s 2.8 7.6
a/4 7Tx7=x7 1.8 1.2 3.2
5/186 TxTx? .5 2.5 5.9
5/8 TxTx7 4.5 3.4 3.0
£/3 7x&x 1% 3.9 3.0 7.9
3/4 Tx6x19 =1 3.2 1¢.0
15/16 T 617 7.9 5.9 15.0
1.1/ TxEx]? 11.0 9 ) 22.0
1.5/16 Txs=19 15.0 11.0 52.0
1-1/2 Txh=x1? 1¢.0 14.0 9.0
1-11/16 7TX6x19 24.0 1.0 49.Q
1.7/8 ?RE6xIP 30.0 22.0 0.0
-1/4 Txtx19 42.0 1.0 84.0
2-5/8 Tx&x19 5£.Q 42.0 112.0

*Trese vulyen cnly ’-9;741 Ll WL D/: retle s § o preater whers!
Dom Dlameter of crrvaturs seomnd which cuble bedy 12 bowt,
d o Dicmater of cable kedy,
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Adm. Reg. 22+
Series

Taﬁles 13 & L&

22-2a-4 @
Table H-13
Ph¥ew CATACITIZS TOT SVIAID L AID MHDLESS ST LIS TCHALICAL 26HT
JSHROYER PLOW STEEL GRAVL LUI'E
ROPE BODY RATED CAPACITIES, TOMS (2,000 Ib)
Dis
Machesd Conste U
A\ Chokar Vertical Bosker®
174 5 x 15 1WRC .91 0.59 1.8
3/8 & x 19 [WRC 2.0 1.% <1
1/2 & x 19 IwRC 2.6 L7 7.2
5/8 s x 19 IWRC 56 4.2 11.0
3/4 6= 19 IWRC 8.0 6.0 165.0
7/8 € x 19 [WRC i1.Q Al 21.0
1 & x 19 IWRC 14.0 10.0 2A.0
1-1/3 6 x 19 IWRC 180 120 as.g
1-174 & x 37 IWRC 1.8 15.0 41.Q
1.3/2 5 % 37 1WRC 25.0 19.0 5.0
1.1/2 6 X 37 INRC 9.0 22.0 x9.3
*Thesr valwsrs onlr apply whes lhe D/d ratis ia 5 o grentor whapre!
Do Diameter of corvatoes arvund which repe [ beuls
= Diamular uf reps bady,
Cééy ‘l'
Tabla H-1% -
RATED CAPACITIES FOR CABLE LAID ENDLESS SLINGSHECHANICAL JOINT
T xd ARDT x 7 x 19 COMITRUCTIONS GALYAMNMIZED AIRCRAFT GRADE ROPE
7x86x19 I¥RC CONSTRUCTION iH?gD‘{ED PLOW STEEL GRADE ROPE .
- CABLE BODY 7 RATED CAPACITIES, TGOS (2,000 1b)
Dia
{inches) Coasnt D
| Vertical Choker Verlical Bashas®
3/4 7T x7 7 .83 0.62 1.6
374 rEXE XS 1.8 1.3 3.5
1/2 77T x? 3.0 2.3 6.1
5/ TxIx? 4.5 14 5.1
3/4 T=?=x? 6.’3 4.7 12,0'
5/8 7Y x19 4.7 a.s §.5 - _
a/4 7x7x19 &7 5.0 1106
7/8 FTxTx1y 8.9 6.6 120
1 TXT RIS 11.0 2.5 2.0
1.1/8 7 x7 %1% 14.0 10,0 76.0
1-1/4 TxTx19 17.0 12,0 31.0
/4 7 x6x 19 IWRC 6.2 4.7 12,0
7/a Ix6x 19 IWREC 3.3 6.2 1.0
1 76 x 19 IWRE 10.3 7.9 2:.3
1.1/8 7 x6x 19 IWRC 1.0 5.7 26.0
1-1/4 TxGx 19 IWRC 16.Q 12.Q 31.Q
1-3/8 7 x&x 19 IWRC 18.0 14.0 37.0
1-1/2 Tx6x19 l}ifRC 22,0 15.0 43,0

® These yaluea only apply when the D/d valua 18 § or grealer whored

Em Diseler of curvaiure around which cable body |s beats
d= Diamuier of sadle body,
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Adm. Rez. 22-4

Tables 15 & 16

Series )
22=2a-4 Cg:?
Table H-15
KiNILA ROPE SLIHCS
RATED CAPACITY IN POUNDS (Salery Facrar = 5)
ROPE EYE AND EYE SLING ENDLESS SLING
BlA- [y he it BASKET HiTCH BASKET HITCH
METER :-H Bracking | =2 P = - -
100-“ Stran grh o 5 ¥ 5 Angle of Rapa to Horizontel Y5 s Argle of Rope to Herizontal
- - =
N.‘.-:--J In P!'u':h x '§ %55 POdeg &Ddey 45 dag 0 dag x 2 ; 50 deg 60 deg 45 deg 30 deg
2 ' o . ] -
taches Pevads > Angle of Ropa te Vartical > Angle of Rope +» Vartical
o
Cdeg HNdayg 485dey 60 deg 0 deg Hodeg 45deg 60 dey
17 7.5 | 2450 550 250 1,100 LT 750 550 250 50Q 1,90 1,700 1,400 554
218 10.4 3,450 700 335 1,450 1,200 1000 700 ] 1,200 600 2,400 1,700 1,806 1,200
5/ 133 | 4400 500 450 | 1,300 1,500 1,200 soo ] 1,800 230 3,200 2,700 2,200 1,500,
e 16.7 5,400 1,100 550 2,200 1,500 1,500 1,100 f 2,000 950 3,900 1,400 2,800 2,000
1346] 198 5500 § 1,300 650 | 2,600 2,200 1800 1,300 § 2,300 1,200 4,700 4,100 3,300 2,100
7/3 22.% 7700 1,500 750 3,100 4700 2,200 1,500 2,800 1,400 5,600 4,800 3,900 2,800
1 27.0 | 9,000 [ 1830 $00 3,800 3,100 26000 L5008 3200 1,600 €508  5,600° 4600 1,200
1116 3ty | iaseo | 2000 1,100 4,200 3,6 3,000 2,500 3800 1,900 7.600 6,600 5,400 3,300
113 35.0 | 12,000 2,400 1,200 4,330 4,200 3,400 2,400 § 4,300 2,300 2,600 7,500 6,100 4,300
11/4 417 {1500 | 2,700 1400 5,400 4,700 3, 2,700 4,500 2,400 9,700 2,400 6500 4,500
15718 478 [ 15000 | 3000 1,500 6,000 5,200 4,300 3000 f 5400 2,700 | 11,000 9,400 7,700 5,40
112 59.9 | 18,500 § 3700 1,850 7400  &400  s200 37000 &7 3,300 [ 13,500 11,500 9,450 6,700
134 746 1 22,500 § 4,500 2,300 9,000 7800 6,400 4,500 ] 8100 400 | 15000 14,000 11,560  B.000°
13/3 83.3 | 26,500 5,300 2,702 { 10,500 9,200 7,508 5,300 | 9.500 4800 | 19.000 16600 13400 9,500
2 1675 | 3000 ¥ o6 3,100 | 12,520 10,500 8,300 §,200 || 11,000 3400 | 22,500 19,500 16,000 11.000
211 125.0 | 36,000 | 7200 3,400 | 14,500 12,500 10,000 7.9 13,000 6,390 | 25,000 22,800 13,505 13,000
21/4% 146.0 [ 41,000 } 2,200 4,100 | 16500 14;000  I1,50¢ 8,200 || 15,000 7,400 | 29,500 25,500 21,000 15,000
2172 166,7 | 45,500 | 5,300, 4700 | 18,500 16,000 13,000 9,300 [ 16,500 8,450 | 13.500 29.000' 11500 16.€00
H 2 5/8 1308 | 52,000 [0 500 5300 | 21,000 18,000 14,500 10,500 || 18,500 9,500 .| 37.600 32.500 26,500 15.500
Table H-186
HYLOM ROPE $LINGS <2
RATED CAPACITY IN POUNDS (Safsty Foctor = 9)
ROPE EYE AND EYE SLING ENDLESS SLING
DIA- H:-:;“I Hinimm ™7 T BASKET MITCH - ' BASKET HITCH
RETER | "o l2ioking) 2 _ = . ox. *
- Strength 95 w Angle of Rope 10 Horlzenatel ] :‘J o Angle of Rope to Harlzontel
Heming! | 10O R | == o+ - [ ==
"; ne: In - n d =z TE 0 deg 40 deg 25 deg 30 deg =z z Tz 70 deg £0deg 45 dag 3D dep
n osurds - ey
Inchen Peunds > Angle of Rope 10 Vertical > Aagle of Ropw o Vertical
0 deg X deg [L dayg &0 deg 0 deg 30 deg 45 deg 1] deyg
172 8% £,080 700 150 L4000 1,2 950 700 || 1,2 §00 2,400 2,100 1,700 1,200
$116 33 7,600 250 400 1,7 1,500 1,200 30 | 1,500 750 3,000 2,602 2200 1,500
5/ 105 9,560 } 1,100 550 ( 2,200 1,900 1,800 1100 4 2,000 1,000 4,000 3,400 2,500 2,000
A4 145 | 13,4307 1,500 750 | 300 2600 2300 1scol 2700 1,400 5400 4,700 a850 2,700
1318 170 | 15,1300 1300 200 3600 2,100 2,600 1,800 | 32060 1,500 £.400 5,600 4,600 3,200
b 20,0 | 19000 2100 1180 4200 3700 3,000 2,100 | 3,830 1,500 7.600 6.600 5,400 3,804
1 2.0 | 237sof ze00 13m0 5200 4800 3,700 2,60 | 4,500 2,400 $.500 5,200 6,700 4,800
11718 20| 27,250 3000 1,50¢ 100 5,300 4,300 3,000 | 5300 2,700 | 11,000 %500 7,55 5,500
112 M.0 31,350 3500 1,700 7,008 6,000 5,000 3,500 § 5,300 2,100 12,500 11,000 34,500 4,500
11/4 400 | 35525 4,000 2,000 7,900 5,500 5604 4,000 || 7,000 3600 | 14,800 12500 10,208 7.100
15/14 450 | 4p,as0] 4,504 2,300 F.100 7900 6,408 4,500 ¢ 2200 4,100 | 16,508 14,000 12,000 8200
1172 5.0 50350F 5,600 2,200 (11,000 9,700 7,50 £.600 10,000 3,000 | 20,000 17,500 14,000 10,000
15/3 E5.0 | B1,750% 6500 3400 113500 12000 $,700  €,900 [ 12,800  &200 24,500 21,500 17,500 12,500
13/4 13.0 | 74100] 8,200 4100 [16500 14,500 11,500 A0 15,000 7,400 | 29,500 27,500 21,000 15,000
2 PEG | BT400} 2700 4,500 19500 37,000 13,508 9,700 D 1Y.s00 3,700 | 35,008 30,500 24,500 17,500
2:/3 109.6 1100700 £ 11,000 5,600 | 22,500 15,500 16,000 11,000 | 20,000 10,00C | 40,500 35000 I5,300 20,000
1M 139.0 [11B750 113000 £660 [ 26300 FIN0Q 18,500 13000 | 846 12,000 47,500 41,000 233,500 24,000
1i/2 1420 1185000 115,000 7,400 | 29,208  I5.50% 21,500 18,008 24506 13,350 | 03000 45,000 7,500 26,5060
151 1600 | 183,000 117,100 B 403 | 34,800 29,08 L0 17,000 (31,008 15588 | &1, 506 H2,5023 43,500 31,000
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Adm. Reg. 22-4

‘Tables 17 & 18

Series ) -
22-2a-4 53
Table H<17
, LYESTER Q0PE SLINGS
RATED CAPACITY IN POUKDS (Salety Foctor = 9)
ROPE ] ETE AMD EYE SLING ENDLESS 3LING
DIA. N:.;m.’ Hinimum BASKET HITCH BASKET HITCH
WETER | "ot ain, 2 o SKETHITOH | . =
d Siraagrh Uz w 5 Argle of Rape te Horizanigl oI w Angla of Rupe te Horirontal
Fowmimal 1%k in =5 e =2 go"—,
— —_ — - &
In » In . Pounds E 2 E T 90 dog 50 dayg 45 dey 30 deg Eu 7 5 Iz 92 deg 40U dmg Sdey 33 deyg
laches | *™8 > Angle of fope 1o Yertical > Argla al Ropa *» Yartical
| Cdey Moy 45dsg 80 deg) Odeg dey 45dayg 50 dug
¥ ] F - 6080 ) 700 350 1400 1,200 956 7o0f 1,700 500 2,400 2,100 1,700 1,200
9/18 10.2 7,600 250 0 1,700 1,500 1,300 Esof 1,500 756 31,000 1600 2,208 1,500
53 13,0 9,500 1,100 550 2,100 1,800 1,500 Lol Lo 930 3,800 3,300 1,700 1,500
34 17.8 11,878 | 1,300 850 2,600 2,300 1,500 1,700 Z.400 1,200 4 800 4100 3,400 2,400
1315 210 | 1a725 ] 1600 100 3,300 200 2,300 1.6307 2,900 1,500 5530 5,100 4200 1,500
A 250 | trac0 ] 100 350 3,800 3300 1,700 Leoel 1400 1700 §.800 5,500 4,800 3,400
1 30.8 | 0500f§ 2,300 1.2 4,500 4,000 3300 23005 4,200 2,100 1,400 7200 5500 4,200
11/14 343 [ 24225 § 2,700 130 5,400 4,700 1200 2.700f 4,800 %400 9,700 2400 £,900 4800
113 42,0 | 28,025 % 3,100 1,600 6,200 5,400 4,400 100k 5600 2800 | 11,000 9,700 7,800 5,600
1174 469 1 31,5408 3,560 1,300 T.000 5,100 85,200 Lsoof 6,350 3,200 | 12,500 11,000 1,500  &,100
15716 52.5 35625 4,000 2,008 7900 6,900 5,500 4,000 7,100 2.608 14,500 12,500 10,000 7,100
112 6.8 | 44450 4,900 500 5300 8600 7,000 4380 8,500 4400 | 15000 15500 12,500 5,900
15/ 82,0 | 54150 f 6,000 3000 | 12,000 10,400 8,500 6,000 11,000 5,500 | 21,500 19,000 15,500 11,000
134 9EC | 54,410 i 7.20C 8400 | 14,500 12,500 10,000 7250F 13,000 5,400 | 26,000 22,500 13,000 13,000
2 10,0 | 76,000 5,400 4.2 17,000 14,500 12 pes 400 L¥O00 7600 | 30,500 16,500 21,500 15000
21/2 1350 | B7400] $.700 3,900 | 15,500 17,000 13,500 9,700 17,500 8,700 | 35,000 10,59C 24,500 17.500
2174 157.0 1 101,653 4 11,500 5,700 | 22,500 15,500 15,000 11800 10500 13,000 | 40,500 15,000 29,000 20,500
2L/ 1810 ) 125,920 4 13,000 5,460 | 25,000 20,500 48,000 1Xcpd: 23,000 11,500 | 46,500 40000 33,000 23000
154, | 205.0 [ 130,150 ﬁ 14,500 7,200 | 29.200 25,000 Z5,300 14500 26,000 13,000 | $2.000 45,500  37.000 26.000
<
Table H-18
POLYPROPYLENE ROPE SLING
RAIED CAP:‘ET)’EFOUE‘DS {5cfety Factor = &)
ROPE EYE AND EYE SLING ENDLESS SLING
ol Meminse! Muni . — S sL
o | Walght [ JTTETE BASKET MITCH " BASKET HITCH
METER p Bracking]] = e = o i
IC-U"h Stamgth| B35 wz Angle of Ropa 1o Horizontal ©T u3 Angle af Repe to Herizental
H Lol =
Neminal | 0 tn EE 2L [ 0des 60deg dSdeg aeg] EZ 25 ] 504eg  60dep 45 deg 20 duy
In e 4 Pounds w X [l = w T =] =z
Inches eunds > Angle af Rope 1o Verticel > Angle of Rope to Yertical
D day 30 dey 45 ey 40 dep O deg 30 deg 45 dug 40 dag
172 4.7 | 3930 £50 350 1,300 1,2 930 650 § 1,200 £00 2,400 2,100 1,700 1,200
5/16 6.1 4,545 800 400 1,600 1,400 1,100 o0 | 1,500 750 2,900 2,500 2,100 1,500
/3 7.5 5,300 1,000 500 2,000 1,7 1,400 1,000 § 1,800 500 3,500 3,100 2,500 1,200
3/4 10.7 8,075 1,300 700 | 2900 2,300 1,900 1,300 § 2,400 1,200 4,900 4,300 3,400 2400
13181 127 g,405 1,600 0 | oXIr0 2,700 2,2 1,500 || 2,800 1,400 5500 4,500 4,000 2,800
7/ 15.¢ | 10,928 1,800 50 3,400 320 2,560 1800 F 2300 1,600 6.600 5,700 4,600 3,300
H NG {13,300 f 2,260 1,100 4,400 3,800 3,100 2,200 | 4,000 2,000 2000 6,930 5,600 4,000
11768 204 115200 i 2,500 1,300 5100 4,400 3,500 2,500 1 4,800 2,300 $,100 7500 6,500 4,600
112 23,7 | 17288 || 2500 1,300 5200 5,000 4,100 2960 | 3,200 2,600 | 10500 3,00 7,400 5,200
1104 27.0 {19950 | 3300 1,700 5,700 5830 4,7 3,300 [ 6,000 3,000 ] 12,000 19,500 2,500 4,000
1 85/16 30.5 | 22,328 2,700 1,508 7,400 6,400 5,300 3,700 | 8,708 3,400 | 13,500 11,300 3,500 6,700
1172 s 28,2158 4,700 2,400 9,400 8100 6,700 4,700 £, 550 4,200 17,000 14,500 12,000 2,500
152 47.%8 | 34200 || 5,700 2,500 [ IL500  £,500 85,100 5700 [ 18,30¢ 5200 | 20,500 18000 14,500 10,500
13/4 57.0 | 40,850 || &,800 2400 | 13,500 12,008  §,500 $,800 || 12,500 £,100 | 24,500 21,000 17,500 12,500
2 3.0 435,400 5,200 4,100 16,300 14,300 11,500 3,200 [ 15000 7,400 29,500 25,500 21,000 15,000
21/ 20,0 [ 57550 [ 9,700 4800 | 13,500 168508 13,500 9.768 [| 17,500 28,700 | 15000 30,100 24,500 17,500
1174 $2.0 65,550 11,000 55060 | 22,000 15,008 15,300 11,020 | 19,500 $.900 3F,.500 34,000 28,000 19,500
R Y, ] 100.0 1 76,000 112,500 4,550 | 25300 22000 13,000 12,500 [ 73,000 11,500 | 45,500 39,500 12,500 23.000
2517 130.0 | 85,500 [F 14,500 7,100 [ M,500 24,550 So,08g 14558 [ IS.500 13,000 ILEOD 44,500 34 300 25,5
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Section 29. Disposal of Waste Material

29.01 The area where materials are dropped more than 20 feet to ahy
point lying ocutside the exterior walls of the building, shall be adequately

restricted. .-

29.02 When debris is dropped through holes in the floor witrhout the use
of chutes, the area onto which the material is dropped shall be cempletely en-
closed with barricades nat less than 42 inches high and not less than é feet
back from the projected edge of the opening above. Signs warning of the haz-
ard of falling materials shall be posted at each level. Eemeval shall not be
permitted in this lower area until debris handling ceases zbove.

25.03 All scrap lumber, waste material, and rubbish shall be removed
from the immediate work area as the work progresses.

29.04 Disposal of waste material or debris by burning shall comply with
local fire regulations.

29.05 All solvent waste, oil rags, and flammable liquids shall be kept
in fire resistant covered containers until remcved from worksice.

Secticen 30. Tools - Hand and Power

30.01 General requirements. (a) Conditien of tools. All hand and power
tocls and similar equipment, whether furnished by the emplover or the emplovee,
shall bz maintained in a safe condition. All such tocls shall be inspected
prior to each use and any defective tools shall be removed from service.

(b) Guarding. (1) When power operated tocls are designed to accommodate
guards, they shall be equipped with such guards when in use.
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(2) Belts, gears, shafts, pulleys, sprockets, spindles, drums, fly
wheels, chains, or other reciprocating or moving parts or equipment shall be
guarded if such parts are exposed tc contact by emplovees or otherwise create
a hazard. Guarding shall meet the requirements as set forth in ANSI B15.1- ’
1853 (R1958), Safety Code for Mechanical Power Transmission Apparatus.

(c) Perscnal protective equipment. Employszes using hand and power tocols
and exposed to the hazard of falling, flying, abrasive, and splashing obijects,
or exposed to harmful dusts, fumes, mists, vapors, or gases shall be provided
with the particular personal protective equipment necessary to protect them
from the hazard. All personal protective equipment shall meet the require-
ments and be maintained according to Sections 10 - 18 of these regulations.

(d) Switches. (1) All hand-held powered platen sanders, grinders with
wheels 2 in. diameter or less, routers, planers, laminate trimmers, nibblers,
shears, scroll saws, and jigsaws with blade shanks one-fourth of an inch wide
cr less may be equipped with only a positive "on-off" control.

(2) All hand-held powered drills, tappers, fastener drivers, horizontal,
vertical, and angle grinders with wheels greater than 2 in, in diamecter, disc
sanders, belt sanders, reciprocating saws, saber saws, and other similar oper-
ating powered tools shall be equipped with a momentary contact "on-off" control
and may have a lock-on control provided that turn off can be accomplished by a
single motion of the same finger or fingers that turn it on.

{3) All hand-held powered tcols, such as circular saws, chain saws, and
percussion tools without peositive accessorty holding means, shall be equipped
with a constant pressure switch that will shut off the power when the pressure
is released. -

(4) Excepticn: This paragraph does not apply to concreie vibrators,
concrete breakers, powered tampers, jackhammers, rock drills, and similar hand
operated powexr tocols.

30.02 General requirements for 21l machines. (&) Point of operation is
the area on a machine where work is actually performed upon the material being
processed.

(i) The point of operation of machines whose operation ex-—
poses an employee to injury, shall be guarded., The
guarding device shall be in conformity with any appro-
priate standards thereicre, or, in the absence of ap-
plicable specific standards, shall be sc designed and
constructed as tc prevent the coperator from having any
part cof his body in the danger zome during the opera-
ting cycle,

(ii) Spacial handtecls for placing and removing material
shall be such as to permit easy handling of material
without the operatcr placing a hand in the danger
zone. Such tools shall not be in lieu of other guard-
ing required by this section, but can only be used to
supplement protection provided.
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(1ii) The following are some of the machines which usually
require point of operation guarding:

a Guillotine cutters
5} Shears

c) Alligator shears

2} TPowsry presses

&) Milling machines

£)Y Powear saws

z} Jointers i

h) Portable power tools

1} Forming rolls and calendars

(b) Exposursz of blades. When the periphery of the blades of a fan is
less than seven (7) feet above the floor or working level, the blades shall be .
guarded. The guard shall have openings no largsr than one half (%) inch.

(¢) Anchoring fixed machinery. Machines designed for a fixed location
shall be securely anchored to prevent walking or moving,

30.03 Hand tools. (a2) Employers shall not issue or permit the use of
unsafe hand tools.

(b) VWrenches, including adjustable, pipe, end, and socket wrenches shall
. not be used when jaws are sprung tc the point that slippage occurs.

(c) Impact tocls, such as drift pins, wedges, and chisels, shall be kept
Iree of mushrcomed heads.

{éd} The wooden handlss of tocols shall be kept fres of sgplinters or cracks
and shall be kept tight in the tool.”™

30.04 Power—operated tocols. (a) Electric power-cperated tools. (1)
Electric power opesrated tools shall either be of the approved double-insulated .
type or grounded 1in accordance with this parc.

(2} The use of electric cords for hoisting or lowering tocls shall not be
permitted.

(B) Pncumatic power tools. (1) Pneumatic pocwer tools shall be securead
to the hose or whip by some positive means te prevent the tocl from becoming
accidentally disconnecred.

(23 Sut.w, zlips or rizzliners shall be securelv installed and maintained
on preumatic Impact (percustlen) tools to prevent attachments from being acci-
dentally cuwpelled,.

(3) ALl pneumatically driven nailers, staplers, and other similar equip-
ment provided with automatic f{astener feed, which operate at more than 100 p.

. s.i. pressurc at the tool shall have a safety device on the muzzle to prevent
’ the tool from ejecting fastengrs, unless the muzzle is in contact with the work
surface.
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(4) Compressed air shall not be used for cleaning purposes except where
reduced to less than 30 p.s.i. and then only with effective chip guarding and
personal protective eguipment which meets the reguirements of this part. The
30 p.s.i. reguirement does not apply for concrete form, rill scale and similar
c¢leaning purposes. . ; - .

(5) The manufacturer's safe operating pressure for hoses, pipes, valves,
filters, and other fittings shall nct be exceeded.

(6) The use of hoses for hoisting cor lowering tools shall not be permit-
ted.

(7) All hoses exceeding ’ inch inside diameter shall have a safety device
at the source of supply or branch line to reduce pressure in case of hose fail-
ure, )

(8) Airless spray guns of the type which atemize paints and fluids at
high pressures (1,000 pounds or moras per square inch) shzll be equipped with
autcmatic or visible manual safety devices which will prevent pulling of the
trigger to prevent release c¢f the paint or f£luid until the safety device is
manually released.

(9) 1In lieu of the above, a diffuser nut which will prevent high pressure,
high velceity ralease, while the nozzle tip is removed, plus a nozzle tip guard
which will prevent the tip from coming Into contact with the cperator, or cther
equivalent preotection, shall be provided.

(c) Fusl powered tools. (1) All fuel powered tools shall be stopped
while being refueled, serviced, or maintained, and fuel shall be transpor:ed,
handled, and stored in acceordance with this section.

(2) When fuel powered tools are used in enclosed spaces, the applicable
requirements for concentrations of toxic gases and use of personal protective
equipment shall apply.

(d) Hydraulic power tools. (1) The fluid used in hydraulic powared tools
shall be fire-resistent fiuids and shall retain its operating characteristics at
the mest extreme temperatures te which it will be exposed.

{2) The manufacturer's safe oparating pressures for hoses, valves, pipes,
filters, and other fittings shall not be exceeded.

{e) Powder-actuated tools. (1) Only employees who have been trained in
the operaticn and the safety hazards of the particular tools in use shall be
allowed to operate a powder-actuated tool,

{(2) The toel shall be tested each day before loading to see that safety
devices are in proper working condition., The method of testing shall be in
accordance with the manufacturer's recommended procedure.

{(3) Any toel feund not in proper working order, or that develops za de-
fect during use, shall be immediately removed Ifrom service and not used until
properly repaired,
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(4) Personal protective equipment shall be in accordance with subsections
of this part.

(3} . Tools shall not be loaded until just prior to the intended firing
time. HNeither loaded nor empty :ools are to be pointed at any emplovess. Hands
shall be kept clear of the open harrel end.

{6 Loaded tools shall no: be left unattended.
(¥) Fasteners shzll not be driven into very hardé or brittle materials in-

cluding, but not limited to, cas: irom, glazed tile, surisce-hardened steel,
glass block, live rock, face brick, or heollow tile.

{8) Driving into materials easily penetrated ~hall be avoided univss such
materials are backed by a substance that will prevent the pin or fasteucr Lron
passing completely through and creating a flying mis=ile hazard on the other
side.

{&¢) No fastener shall be driven intc a spailud narsa caused by an unsatis-—
factor: fastening.

(10) Twocls shall not by used in an explesive ov lammable atmosphere.

(11) A1l tools shall bo usced with the correct =suield, guard, or attach-
ment recommenced by the manuiacturer.

ctuated tnnls usaed by emplovees shull meer all other appli-
cable ruquirements of the Americar National Standards Institutes AI1D,3-1470,
Safety Requirements for Explosive - Actuated Fastening Tdols.

"’36752- Othier Portsble Tools and Equipment. Abra~ive blast cleaning noz-
zles. The blast cleaning nezzics shall be equipped with un opurating valve
which must bz held open manually. A support shall b rrovided oo which the
nozzle mav bz mounted when it i+ oot Iin use.

(12Y  I'owder-z

30.06 "Abiasive wheels and ¢.ooin. (&) Power. A1l grinding machines
shall be zupplicd with sufficient power to maintain Liw spindle speed at safe
levels undur z:l conditions of norm:l operation.

(b) cuaruing. Grinding machi ws shall be equir o+l with safety guard., in
conformaive with the regquiremaents o  ANSI B7.1-1970, . .oty Code for the Lnc,
Care and Protoction of Abrusive Wi !s, and Secticons 11, 11, dand 12 of thoeoe
regulation:

{c) s abrasive whe ol (1Y Floor stand a1 bench mounted abranive
wheels, v «d Loy cutornal riding, 5all be provided with saflory guards (jro-
tection hode) .  The maximum inauial cxposure of the o rinding wheol poriphn ey
and sides shall be not more than 909, except that when work Tequires conta.t
with the wheel telow the herizontal ;iane of the spindle, the angular expusure

shall not cxceed 12539, In cither cuasu, the exposurs shill begin not more than
65° above the horizontal plane of the spindle. Safuiy yguards shall be stroag
encugh to withstund the cffvct 1 4 bursting wheel.
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(2) Floor and bench-mounted grinders shall be provided with work rests
which are rigidly supported and readily adjustable. Such werk rests shall be
kept at a distance not to exceed one-eighth inch from the surface cf the wheel.

{3) Cup type wheels used for externzl grinding shall be protected by
either a revolving cup guard or a band type guard in accerdance with the pro- -
visions of the ANSI B7.1-1970, Safety Cede for the Use, Cares, and Protection
of Abrasive Wheels. All other protable abrasive wheels used for external
grinding, shall be rpovided with safety guards (protection hoods) meeting the
requirements of subparagraph (3} of this paragraph, except as follows:

(1) When the work locaticn mekes it impossikble, a
wheel equipped with safety flanges, as describad
in subparagraph (6) of this paragraph, shall be
used;

{ii) When wheels 2 inches or less in diameter which are
securely mounted on the end of a steel mandrel are
used.

(4} Portable abrasive wheals used for internal grinding shall bhe nro-
vided with safety flanges {protection flanges) meecting the requirements of
subparagraph (6) of this paragraph, except as follows:

(1) When wheels 2 inches or less in diameter which are
securely mounted on the end of a steel mandrel are
used; '

(i1} If the wheel is entirely within the work being
ground while in use.

(5) When safety guards are required, thev shall be sc mounted 2s te main—
tain proper alignment with the wheel, and the guard and its fastenings shall be
cf sufficient strength to retain fragments of the wheel in case of zccidental
breakage. The maximum angular exposure of the grinding exposure of the grinding
wheel periphery and sides shall not exceed 180°.

(6) When safety flanges are required, they shall be used only with wheels
designed to fit the flanges. Only safety flanges, of a type and design and
properly assembled so as to ensure that the pieces of the wheel will be retain-~
2d in case of accidental breakaze, shall be used.

(7) All abrasive wheels shall be closely inspected and ring-tested before
mounting t¢ ensure that they are free from gracks or defects.

(8) Grinding wheels shall fit freely on the spindle and shall not be
forced on. The spindle nut shall be tightened only enocugh to held the wheel
in place. - : -
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(9) All emplovees using abrasive wheels shall be protected bv eve pro-
tection equipment in accordance with the regquirements of this part, except when
adequate eye protection is afforded by eye shields which are permanently attach-
ed tc the bench or floor stand.

(d) Other requirements. All abrasive wheels and tools used by employeés
shall meet other applicable requirements of ANSTI B7.1-1870, Safety Code for the
Use, Care and Protection of Abrasive Wheels,

30.07 Woodworking tools. (a) Disconnect switches. All fixed power
driven woodworking tools shall be provided with a disconnect switch that can
either be locked or tagged in the off position.

(p) Speeds. The operating speed shall be erched or ctherwise permanently
marked on all circular saws over 20 inches in diameter or operating at over
10,000 peripheral feet per minute. Any saw so marked shall not be operated at
a speed other than that marked cn the blade. When 2 marked saw 1is retensioned
for a different speed, the marking shall be corrected to show the new speed.

(e) Self-feed. Automatic feeding devices shall be installed on machines
whenever the nature cf the work will permit. Feeder attachments shall have the
feed rolls or other moving parts covered or guarded so &as to protect the oper-
ater from hazardous points.

(&) Guarding. All portable, power-driven circular saws shall be equipped
with guards zbove and below the base plate or shoe. The upper guard shall cover
the saw to the depth of the teeth, except for the minimum arc required to permit
the base to be tilted for level cuts. The lower guard shall cover the saw to
the depth cf the teeth, except for the minimum are required to allow proper re-
traction and contact with the work. When the tool is withdrawn from the work,
the lower guard shall automatically and instantly return to the covering posi-
tion.

(e) Perscnal protective equipment. All personal protective equipment pro-
vided for use g£hall conform to this part.

(f) Other requirements. All woodworking tools and machinery shall meet
other applicable requirements of ANSI, 01.1-1961, Safety Code for Weodworking
Machinery.

30.08 . Jacks - lever and ratchet, screw, and hydraulic. (a) General re-
quirements. (1) The manufacturer's rated capacity shall be legibly marked on
all jacks and shall not be exceeded.

(2) 4171 jacks shall have a2 positive stop to prevent overtravel.

(b) Lift slab construction. (1) Hydraulic jacks used in 1lift slab con-

struction shall have a safety device which will cause the jacks to support the
load in any position in the event of jack malfuncticns,
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(2) 1If lift slabs are automatically controlled, a device shall be in-
stalled which will stop the operation when the % inch leveling tolerance is
exceeded.

(¢) Blocking. When it is necessary tc provide a firm foundation, the
base of the jack shall be blocked or cribbed. Where there is a possibiliry -
of slippage of the metal cap of the jack, & woed block shall be placed between
the cap and the load.

30.09 Other portable tools and equipment. (a} Jacks. Operation and
maintenance.

(1) After the locad has been raised, it shall be
cribbed, blocked, or otherwise secured at
once.

{(ii) Eydraulic jacks exposed to freezing temperatures
shall be supplied with an adequate antifreeze 1i-
quid.

(iii} A1l jacks shall be properly lubricated at regular
intervals. The lubricating instructions of the
manufacturer should be fcllowed, and only lubri-
cants recommended by him should be used.

(iv) Each jack shall be thoroughly inspected at times
which depend. upon the service conditions. Inspec-—
tions shall be not less frequent that the follow-
ing:

a) For constant or intermittent use at one local-
ity, once every six (&) months.

b) For jacks sent out of shop for special work,
when sent out and when returned.

c} For a jack subjected to abnormal load cor sheck,
immediately before and immediately thereafter.

(v) Repair or replacement parts shall be exzmined for
possible defects.

(vi) Jacks which are out of order shall be tagged accord-
ingly, and shall not be used until repairs are made.

/
E&// Section 31. Gas Welding and Cutting

31.01 Gas welding and cutting. (a) Tramsporting, moving, and storing
compressed gas cylinders. (1) Valve protection caps shall be in place and
secured.
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(2) When cylinders are hoisted, they shall be secured on a cradle, sling-
board, or pallet. They shall not be hoisted or transported by means of magnets
or chocker slings.

(3} Cylinders shall be moved by tilting and rolling them on their bottom
edges. They shall not be intentionally dropped, struck, or permitted to strike
each other viclently,

(4) When cylinders are transported by powered vehicles, they shall be
secured in z vertical position.

(5) Valve protection caps shall not be used for lifting cylinders from
one vertical position to another. Bars shall not be used under valves or
valve protectiocn caps to pry cylinders loose when frozen. Warm, not beiling,
water shall be used to thaw cylinders loose.

(6) VUnless cylinders are firmly secured om a special carrier on vehicle
intended for this purpose, regulators shall be removed and valve protection
caps put in place before cvlinders are moved,

(7) A suitable cylinder truck, chain, or other steadying device shall
be used to keep cylinders from being knocked cver while in use,

(8) When work is finished, when cylinders are empty, or when cylinders
are moved at any time, the cylinder valve shall be closed.

(9) Compressed gas cylinders shall be secured in an upright position
at all times, except 1f necessary, for short pericds of time while cvlinders
are actually being hoisted or carried.

(b) Placing cylinders. (1) Cylinders shall be kept far encugh away
from the actual welding or cutting operation sc that sparks, hot slag, or
flame will not reach them. Vhen this is impractical, fire resistant shields
shall be provided.

(2) Cylinders shall be placed where they cannot become part of an elec-
trical circuit. Electrodes shall nct be struck against a cvlinder tc strike
an arc. ' '

(3) Tuel gas cylinders shall be placed with valve end up whenever they
are in use. They shall not be placed in a lccation where they would be subject
to cpen flame, hot metal, or other scurces of artificial heat,

(4) Cylinders comtaining oxygen or acetylens or other fuel gas shall not
be taken Into confined spaces. '

(c) Treatment of cylinders. (1) Cylinders, whether full or empty, shall
not be used as rollers or supports.

(2) ©No person other than the gas supplier shall attempt te 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 pur-
poses other than those intended by the supplier.




Adm, Reg. 22-4 :
Saries Section 31.01(e) (3}
22-2a-4 ‘ B 7

(3) No damaged or defective cylinder shall he used.

(d} Use of fuel gas. The employexr shall thorcughly instruct employees
in the safe use of fuel gas, as follows:

(1) Before a regulator to a cylinder vaive is connected, the valve shall
be opened slightly and closed immediately. (This action is generally termed
"eracking” and is intended to clear the valve of dust or dirt that might other-
wise enter the regulater.) The persen cracking the valve shall stand to one
side of the cutlet, not in front of it. The walve of a fuel gas cylinder shall
not be cracked where the gas would reach welding work, sparks, flame, or other
possible scurces cf ignition. o

(2) The cylinder valve shall always be opened slowly to prevent damage to
the regulator. For guick closing, valves on fuel gas cvlinders shall not be op-
ened more than 1) turns. When a special wrench is reguired, it shall be left in
position on the stem of the valve while the cylinder is in use sc that the fuel
gas flow can be shut off quickly in case of an emergency. In the case of mani-
folded or coupled cylinders, at least one such wrench shall alwavs by available
for immediate use. Nothing shall be placed cn top of a fuel gas cylinder, 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
devices which are equipped with shutoff valves without reducing the pressure
through a suitable regulator attached to the cylinder wvalve or manifold.

(4) Before a regulator 1s removed from a cvlinder valve, the cvlinder
valve shall zlways be clcsed and the gas released from the regulator.

(5) If, when the valve on a fuel gas cylinder is opened, there is found
to be a leak arocund the valve stem, the valve shall be closed and the gland nut
tightened. If 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 wvalve, rather than from
the valve stem, and the gas cannot be shut off, the cvlinder shall be properly
tagged and remcoved 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
be removed Ifrom the work area.

(6) 1If.a leak should develop at a fuse plug or other safety device, the
cylinder shall be removed from the work area.

(2) Fuel gas and 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 shall be either painted on the manifold or on a sign permanently
attached to it.

(2} Fuel gas and oxygen manifolds shall be placed in safe, well ventil-
ated, and accessible lccations. They shall not be located within enclosed
spaces. -
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(3) Manifold hose comnectilens, including 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 interchange of hose. Hose connecticns shall
be kept free of gresase and oil.

{4} When not in use, manifold and header hose connections shall be cap-—
ped.

(5) Nothing shall be placed on top of a manifold, when in use, which will
damage the manifold or interfere with the quick closing of the valves,

(£) Hose. (1) Fuel gas hose and oxygen hose shall be easily distinguish-
able from each other. The contrast may be made by different colers or by sur-
Lace characteristics readily distinguishable by the sense of touch. Oxvgen and
fuel gas hoses shall not be interchangeable. A single hose having more than one
passage 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) All hose in use, carrying acetvlene, oxygen, natural or manufactured
fuel gas, or any gas or substance which may ignite or enter into combustion, or
be in any way harmful tc employees, shall be inspected at the beginning of each
working shift. Defective hose, or hose in doubtful condition, shall not be used.

(4) Hese which has beesn subject to flashback, or which shows evidence of
severe wear or damage, shall be tested to twice the normal pressure o which it
is subject, but in no case less than 300 p.s.i. Defective hose, or hose in
doubtful condition, shall not be used.

(3) THosze couplings shall be of the type that cannot be unlocked or dis-
coemmected by means of a2 straight pull without rotary motioen.

(6) Boxes used for the storage of gas hose shall be ventilated.

(7) Hoses, cables, and other equipment shall be kept clear of passage-
ways, ladders and stairs.

(g) Torches. (1) Clogged toxch tip openings shall be cleaned with suit-
able cleaning wires, drills, or other devices designed for such purposes.

(2) Torches in use shall be inspected at the beginning of each working
shift for leaking shutoff valves, hose couplings, and tip connecticns. Defec-—

tive torches shall not be used.

(3) .Torches shall be lighted by friction lighters or other approved de-
vices, and not by matches or from hot work.

(h) Regulators and gauges. Oxygen and fuel gas pressure regulators, in-
2luding their related gauges, shall be in proper working order while in use.
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(1) Oil and grease hazards. Oxygen cvlinders and fittings shall be kept
away from oll or grease. Cylinders,’ cvlinder caps and valves, <euplings, regu-
lators, hose, and apparatus shall be kept free from oil or greasy substances -
and shall not be handled with ¢ily hands or gloves. Oxygen shall not be direct-
ed at oily surfaces, greasy clethes, or within a fuel oil or other storage tank
cr vesgsel.

(j) For additicnal details not covered in this section, applicable techni-
cal portions of American National Standards Institute Z49.1-1967, Safety in
Welding and Cutting, shall apply

31.02 Arc welding and cutting. (a) Manual electrode helders. (1) Only
manual electrode holders which are specifically designed for art welding and
cutting, and are of a capacity capable of safely handling the maximum rated cur-
rent required by the electredes, shall be used.

(2) Any current-carrying parts passing through the portion of the holder
which the zrc welder or cutter grips in his hand, and the outer surfaces of the

jaws of the holder, shall be fully insulated against the maximum voltage encoun-
tered to ground.

(b) Welding cables and comnectors. (1) All arc welding and cutting cables
shall be of the completely insulated, flexible type, capable of handling the mex-
imum current requirements of the work in progress, taking into account the duty
cycle under which the are welder or cutter is working.

(2) Only czble free from repair or splices for a minimum distance of 10
feet from the cable end toc which the electrode holder is conmected shall be used, .
except that cables with standard insulated connectors or with splices whose in—
sulating quality is equal to that of the cable are permitted.

(3) When it becomes necessary to comnect or splice lengths of cable one
tc another, substantial insulated cennectors of a capacity at least equivalent
to that of the cable skall be used., If connections are effectad by means of

cable lugs, they shall be securely fastened together to give good electrical
contact, and the exposad metzl parts ¢f the lugs shall be completely insulated.

(4) Cables in need of repair shall not be usad. When a cable other than
the cable lead referred to in subparagraph (2) of this paragraph, becomes worn
te the extent of expeosing bare conductors, the portien thus exposed shall be
protected by means of rubber and frictien tape or other eguivalent insulation.

(¢) Ground returns and machine grounding. (1) A ground return cable
shall have a safe current carrying capacity equal to or exceeding the specified
maximum cutput capacity of the arc welding or cutting unit which it services.
When a single ground return cable services more than one unit, its safe current-
carrying capacity shall squzl or exceed the tortal specified maximum cutput cap-—
acities of all the units which it services. -

(2) Pipelines containing gases or flammable liquids, or conduits contain-
ing electrical circuits, shall not be used as a ground return. For welding on
natural gas pipelines, the technical portions of regulations issuad by the De-
partment of Transporaticn, 0ffice of Fipeline Safety , 45 CFR Part 192, minimum
federal safety standards for Gas Pipelines shall apply.
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(3} When a structure or pipeline is emploved as a ground return circuit,
it shall be determined that the reguired electrical contact exists at all joints.
The generation of an are, sparks, or heat at any peoint shall cause rejecticn of
the structures as a ground circuit.

(4) When a structure or pipeline is continuocusly emploved as a ground re- —
turn circuilt, all joints shall be bonded, and periodic inspecticns shall be
conducted to ensure that no condition of electrolysis or fire hazard exists by
virtue of such use.

(5) The frames of all arc welding and cutting machines shall be grounded
either through a third wire in the cable containing the circuit conductor or
through a separate wire which is grounded at the source of the current. GCround-
ing circuits, other than by means cf a structure, shall be checked to ensure
that the circuit between the ground and the greounded power conductor has resis-
tance low encough to permit sufficient current to flow to cause the fuse or cir- - -
cuit breazker to interrupt the current.

{(6) All ground connections shall be inspected to ensure that they are
mechanically strong and electrically adequate for the required current.

(d) Operating instructions. Employers shall instruct emplovees in the
safe means of arc welding and cutting as follows:

(1) When electrode helders are tc be left unattended, the electrodes
shall be removed and the holders shall be so placed or preotectad that they
cannot make electrical contact with emplovees or conducting objects. .

(2) Hot electrode holders shall not be dipped in water; to do so may
expose the arce welder or cutter to electric shock.

{3) When the arc welder or cutter has occasion to leave his work or to
stop work for any appreciable length of time, or when the arc welding or cut-
ting machine is to be moved, the power supply switch to the equipment shall be
opened.

(4) Any faulty or defective equipment shall be reported to the supervisor,
and shall be removed from service i1f an imminent hazard exists.

(5) Other requirements, as outlined in Article 530, National Electrical
Code NFPA 70-1871; ANSI C1-1971 (Rev. of 1968), Electric Welders, shall be
used when applicable.

(e} Shielding. When practicable, all arc welding and cutting operations
shall be shielded by noncombustible or flameproof screens which will protect
emplcevees and other perscns working in the vicinity from the direct rays of
the arc.

31.03 Eire prevention. (a) When practiczl, objects to be welded, cut
or heated shall be moved tc z designated safe locaticn or, 1f the objects to
be welded, cut or heated cannot be readily moved, all movable fire hazards in
the vicinity shall be taken to a safe place, cor otherwise protected,
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(b) If the objest to be welded, cut, or heated cannot be moved and if
all the fire hazards cannot be removed, positive means shall be taken to con-
fine the heat, sparks, and slag, and to protect the immovable fire hazards
from them. - '

(c) No welding, cutting, or heating shall be done where the application
of flammable paints, or the presence of other flammable compounds, or heavy
dust concentrations creates a hazard.

(d) Suitable fires extinguishing equipment shall be immediately awvailable
in the work area and shall be maintained in a state of readiness for instant
use.

(e) When the welding, cutting, or heating operation is such that normal
fire prevention precautions are not sufficient, additional personnel shall be
assigned to guard against fire while the actual welding, cutting, or heating
operation is being performed, and for a sufficient period of time after com-—
pletion of the work to ensure that nc possibility of fire exists. Such per-
somnel shall be instructed as to the specific anticipated fire hazards and how
tha {ire-fighting equipment provided is to be used.

(f) When welding, cutting, or heating is performed on walls, floors, and
ceilings, since direct penetration of sparks or heat transfier may introduce a
fire hazard to an adjacent area, the same precautions shall be taken on the
opposite side &5 are taken on the side on which the welding is being performed.

(g) In areas that may contain methane gas, an examination for gas shall
be conducted with permissible flame safety lamps cr other approved detectors
before and during welding.

(h) For the elimination of possible fire in enclosed spaces as a result
cf gas escaping through leaking or improperly closed torch shall be positively
shut off at some peint cutside the enclosed space whenever the torch is not to
be used or whenever the torch is left unattended for a substantial period of
time, such as during the lunch period. Overnight and at the change of shifts,
the torch and hose shall be removed from the confied space. Open end fuel gas
and oxygen hoses shall be immediately removed from enclosed spaces when they
are discomnnected from the torch or other gas-—consuming device.

(1) Except when the contents are being removed or transferred, drums,
pails, and other containers, which contain or have contained flammable liquids,
shall be kept closed. ZEmpty containers shall be removed to a safe area apart
from hot work operations eor open flames. a

{§) Drums, containers, or hollow structures which have contained toxic
or flammable substances shall, before welding, cutting, or heating is under-
taken on them, either be filled with water or thoroughly cleaned of such sub-
stances and ventilated and tested. TFor welding, cutting, and heating on stesl
pipelines containing natural gas, the pertfinent pertions of regulations issued
by the Department of Transportation, Office of Pipeline Safety, 49CFR Part 192,
minimum federal safety standards for Gas Pipelines shall apply.
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31.04 Ventilation and protection in welding, cutiing and heating. (a)
Mechanical ventilation. For purposes of this section, mechanical wventilation
shall meet the following requirements:

(1) Mechanical ventilation shall consist of either general mechanical
ventilation systems or local exhaust systems.

(2) General mechanical ventilation shall be of sufficient capacity and
so arranged as te produce the number of air changes necessary to maintain
welding fuels and smoke within safe limits, as defined in this part.

(3) Local exhaust ventilation shall consist of frgelv movable hoods in-
tended te be placed by the welder or burner as close as practicable to the
work. This system shall be of sufficient capacity and so arranged as to remove
fumes and smoke at the source and keep the concentration of them in the breath-
ing zone within safe limits as defined in this part.

(4) Contaminated sir exhausted from a working space shall be discharged
into the open air or otherwise clear of the source of intake air.

(5) All air replacing that withdrawn shall be clean and respirable.

(6) Oxygen shall not be used for ventilation purposes, cemfort ccoling,
blowing dust from clothing, or for cleaning the work area.

(b) Welding, cutting, and heating in confined spaces. (l) Except as
provided in subparagraph (2} of this paragraph, and paragraph (c){2) of this
secticn, either general mechanical or local exhaust ventilation meeting the
requirements of parzgraph (2} of this section shall be provided whenever weld-
ing, cutting, or heating is performed in a confiined space.

{2) When sufficient ventilatiocn cammot be obtained without blocking the
means of access, employvees in the confined space shall be protected by air line
respirators in acccordance with the requirements of this part, and an emplovee
on. the outside of such a confined space shall be assigned to maintain communi-
cation with those working within it and to aid them in an emergency.

(c) Welding, cutting, or heating of metals of texic significance. (1)
Welding, cutting, or heating in any enclesed spaces involving the metals spec-
ified in this subparagraph shall be performed with either general mechanical
or local exhaust ventilaticn meeting the requirements of parasgraph (a) of this
section:

{1} Zinc-bearing base or filler metals or metals
coated with zinc-bearing materizls;

{ii) Lezad base metals;

(iii) Cadmium~bearing filler materials;
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(iv) Chromium-bearing metals or metals ccated with
chromium-bearing materials.

(2) Welding, cutting, or heating in any enclosed spaces involving the
metals specified in this subparagraph shall be perfcrmed with local exhaust
ventilation in accordance with the requirements of paragraph {a) of this
secticn, or employees shall be protected by air line respirators in accerd-
ance with the requirements of this part:

(1) Metals containing lead, other than as an impur-
ity, or metals coated with lead-bearing materials;

{(ii) Cadmium-bearing or cadmium-cocated base metals;
{iii) Metals ccated with mercury-bearing materials;

(iv) Beryllium-ccntaining base of filler metals. Be-
cause of its high toxicity, work involving bery-
1lium shall be done with both local exhaust ven-
tilaticn and a2ir line respirators.

(3) Employees performing such operations in the open air shall be pro-
tected by Ifilter-type respiraters in accordance with the requiremznts of this
section, except that employees performing such cperations on beryllium-con-
taining base or filler metzls shall be protected by air line respirators in
accordance with the requirements of this part. ’

{4) Other employzes exposed to the same atmosphere as the welders or
burners shall be protected in the same manner as the welder or burner.

(d) Inert-gas metal-arc welding. (1) Since the inert-gas metal-arc
welding process involves the production of ultra-viclet radistion of inten—
sities of 5 to 30 times that produced during shielded metal-arc welding, the
decompositicn of chlorinated solvents by ultra-violet rays, and the libera-
ticn of toxic fumes and gases, employees shall not be permitted to engage in

or be exposed to the process until the following special precautions have
been taken:

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

(1i) Employees in the area not protected from the arc
by screening shall be protected by filter lenses.
When two or more welders ars exposed to esach other's
arc, filter lens goggles of a2 suitable type shall te -
worn under welding helmets. Hand shields to protect
the welder against flashes and radiant energy shall
ba used when either the helmet is lifted or the shield
is removed.
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(iii) Welders and cther emplovees who are exposed to
radiation shall be suitably protected so that the
skin is covered completely to prevent burns and
other damage by ultra-violet rays. Welding hel-
mets and hand shields shall be frae of leaks and
cpenings, and free cof highly reflective surfaces,

(iv) When inert-gas metal-arc welding is being perform-
ed on stainless steel, the requirements of pzara- -
graph {c}(2) of this section shall be met to pro-
tect against dangerous concentrations of nitrogen
dicxide.

(e) General welding, cutting, and heating. (1) Welding, cuttiag, and
heating, not involving conditions or materials described in paragraph (b),
(¢), or (d) of this section, may normally be done without mechanical ventil-
ation or respiratory protective equipment, but where, because of unusual
physical or atmospheric conditions, an unsafe accumulation of contaminants
exists, stuitable mechanical ventilatien or respiratory protective eguipment
shall be provided.

(2) Employees performing any tvpe of welding, cutting, or heating
shall be protected by suitable eve protective equipment.

31.05 Welding, cutting, and heating in way of preservative coatings.
(a) Before welding, cutting, or heating is commenced on any surface covered
by a preservative coating whese flammability is not known, a test shall be
made by a competent person to determine its f£lammability. Preservative coat- . .
ings shall be considered to be highly flammable when scraping burn with ex-
treme rapidity.

(b) Precautions shall be taken tc prevent ignition of highly flammable
hardened preservative coatings. When coatings are determined to be highly
flammable, they shall be stripped from the area to be heated to prevent ig-
nition. i :

(¢) Protection against toxic preservative coatings. (1) In enclosed
spaces, all surfaces covered with toxic preservatives shall be stripped of
all tomic coatings for a distance of at least & inches from the area of heat
application, oxr the employees shall be protected bv air line respirators.

{(Z) In the open air, emplovees shall be protected by a respirator.

(d} The preservative coatings shall be remcved a sufficient distance
from the area to be heated to ensure that the temperature of the unstripped
metal will not be appreciably raised. Artificial cooling of the metal sur- _
rounding the heating area may be used to limit the size of the area reguired
to be cleaned.
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Section 32. Electrical

All persons performing electrical work at construction projects shall be
certified by the State Fire Marshall or by the Department of Mines.

32.01 General Requirements. (&) All electrical work, installaticn,
and wire capacities shall be in accordance with the pertinent provisicns of
the National Electrical Code, NFPA 70-1971; ANSI Cl-1971 {(Rev. of Cl-1968)
unless otherwise provided by these regulations.

(b) Applicability. These regulations apply only to electrical install-
aticns and used on the job site, both tempcrary and permanent. For power dis-
tribution and transmission lines, rafer to subpart V of 0SHA Safety and Health
Regulations for Construction,

(c) Protection of employees. (1) HNo employer shall permit an employee
te work in such proximity to any part of an electric power circuit that he
may contact the same in the course of his work unless the employee is protec-
ted against 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 unknown, workmen using
jack-hammers, bars, or other hand tools which may contact a line shall ke pro-
vided with insulated protective gloves.

(2} Before work is begun, the employer shall ascertain by inquiry or
direct observation, or by instruments, whether any part of an electric power
circuit, exposed, or concealed, is so located that the performance of the work
may bring any person, tool, or machine into physical or electrical contact
therswith. The emplover shall post and maintain proper warning signs where
such a circuit exists. He shall adviss his employees of the location of such
lines, the hazards involved and the protective measures to be taken.

(d) Passageways and open spaces, Suitable barriers or other means shall
be provided to ensure that workspace for electrical equipment will not be used
4s a passageway during periods when energized parts of electrical equipment
are used.

(e) Werkspace around equipment., Sufficient space shall be provided and
maintained in the area of electrical equipment to permit ready and safe oper-
ation and maintenance of such equipment. When parts are exposed, the minimum
clearance for the workspace shall be not less than 6% feet high, nor less than
a radius of 3 feet wide, and there shall be clearance sufficient to permit at
least SC° cpening of all doors or hinged panels. ALl working clearances shall
be maintained in accordance with article 11C0-16, Natiomal Elactrical Code,
NFPA 70-1971; ANSI CI-1971 (Rev. of CI-1968),

(f) Leoad ratings. In existing installation ne changes in circuit pro-
tection shall be made to increase the load in excess of load rating of the
circuit wiring, as specified in National EZlectrical Code, NFPA 70-1%71; ANST
CI-1971 (Rev. of CI-1968) (Article 310.)
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(g) Lcckout and tagging of circuits., (1) ZEgquipment or circuits that
are deenergized shall be rendered inoperative and have tags attached at all
points where such equipment or circuits can be energized.

(2) Tags shall be placed to identify plainly the equipment or circuits
being worked on.

(h) Ground-fault protection. (1) General. Notwithstanding any other
provision of this part, the requirements in Section 210-7 of the 1971 National
Electrical Code (NFPA 70-1971; ANSI CI-1971), that 2ll 15- and 20-amphere re-—
ceptacle outlets on single-phase circults for construction sites have approved
ground-£fault circuit protection for personnel does not apply. In lieu therectf,
the employer shall use either ground-fault circuit interrupters or an assured
equipment grounding conductor program to protect employees on censtruction
sites. These requirements are in addition to any other requirements for equip-
ment grounding conductors, |

(2) Ground-fault circuit interrupters. All 120-volt, single-phase, 15-
and 20-amphere receptacle outlets on construction sites, which are not a part
of the permanent wiring of the building or structure and which are in use by
employees, shall have approved ground-fault circuit interrupters for personnel
protection. Receptacles on a two-wire, single-phase portable or wvehicle-
mounted generator rated not more than Skw, where the circuit conductors of the
generator are insulated from the generater frame and all other grounded sur-
faces, nead not be protected with ground-fault circuit interrupters.

(3) Assured egquipment grounding conductor program. The employver shall
establish and implement an assured equipment grounding conductor program on
construction sites covering all cord sets, receptacles which are not z part
of the permanent wiring of the building or structure, and equipment connected
by cord and plug which are available for use or used by employees. This pro-
gram shall comply with the fellewing minimum requirements:

(1) A written description of the program, including
the specific procedures adopted by the emplover,
shall be available zt the job site for inspec~—
tion and copying by the Director and any affectad
emp loyee.

(ii) The employer shall designate one or more competent
persons to implement the program.

(iii) Each cord set, attachment cap, plug and receptacle
of cord sets, and any equipment connected by cerd
and plug except cord sets and receptacles which ars
fixed and not exposed to damage, shall be visually
inspected before each day's use for external de-
fects, such as deformed or missing pins or insula-
tien damage, and for Indication of possible inter- -
nal damage. Equipment found damaged or defective
may not be used until repaired.
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(1v) The following tests shall be performed on all cord
sets, receptacles which are not a part of the perm-
anent wiring of the building or structure, and cord-
and plug-connected equipment required to be grounded:

a) All equipment grounding conductors shall be .
tested for continuity and shall be electric-
ally continuous.

b) Each receptacle and attachment cap or plug
shall be tested for correct attachment of
the equipment grounding conducteor. The equip-
ment grounding conductor shall be connectad to
its propar terminzl.

(v} All required tests shall be performed:
a) Before first use;

b) Before equipment is returned to service follow-
ing any repairs;

c) Before equipment is used after any incident
which can be reascnably suspected to have
caused damage {(for example, when a cord set
is run over); and

d) At intervals not to exceed 3 months, except
that cord sets and receptacles which are fix—
ed and not expcsed to damage shall ke tested
at intervals not exceeding 6 months.

(vi) The emplover may not make available or permit the use
by employees of any equipment which has nct met the
requirements of this section.

{(vii) Tests performed as required in this paragraph shall be
recorded in a book approved by the Department of Mines,
This test record shall identify each receptacle, cord
set, apd cord- and plug-connacted equipment that passed
the test, and shall indicate the last date it was tested
or the interval for which it was testad. This record
shall be kept by means of logs, color coding, or other
effective means, and shall be maintained until replaced
by a more current record. The record shall be made avail-
abie on the jobsite for inspection by any affected employ-
ee,

32.02 Grounding and bonding. (a) Portable and/or cord plug-connected
equipment. (i) The noncurrent-carrying metal parts of portable and/or plug-
connectad scuipment shall be grounded.
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(2) Portable tools and appliances protected by an approved system of
double insulation, cr its eguivalent, need not be grounded. Where such an
approved system 1s employed, the eguipment shall be distinctively marked.

(b) TFixed equipment. Exposed non-current-carrying metal parts of fixed
2lectrical equipment, including motors, generators, frames and tracks of elec-
trically cperated cranes, electrically driven machinery, etc., shall be ground-
ad.

{(c) Effective grounding. The path from circuits, equipment, structures,
and conduit or enclosures to ground shall be permanent and continuous; have
ample carrying capacity to conduct safely the current liable to be imposed con
it; and have impedance sufficiently low to limit the potential above ground and
to result in the operation of the cvercurrent devices in the circuit.

(d) Ground resistance. Driven rod electrodes shall, where practicable,
have a resistance to ground not to exceed 25 ohmg, Where the resistance is
not as low as 25 ohms,” two or more electrodes ccnnected in parallel shzll be
used.

(e) Testing of grounds. Grounding circuits shall be checked to ensure
that the circuit between the ground and the grounded power conductor has a2
resistance which is low enough to permit sufficient current to flow to cause
the fuse cr circuilt breaker to interrupt the current.

(f) Extension cords. Extension cords used with portable electric tools
and appliances shall be of the three-wire type.

(g) Bonding. (l) Conductors used for bonding and grounding stationary
and movable equipment shall be of ample size to carry the anticipated current.

(2) When attaching bonding and grounding clamps or clips, a2 secure and
positive metal-to-metal contact shall be made. Such attachments shall be made
befeore closures are opened and material movements are started and shall not be
broken until after materizl movements are stopped and closures are made.

(h) Temporary wiring. All temporary wiring shall be effectively ground-
ed in accordance with the National Electrical Code, NFPA 70-1971; ANSI CI-1971
(Rev. of CI-1968), Articles 305 and 310.

(i) Construction site. Precautions shall be taken to make any necessary
open wiring inaccessible to unauthorized personnel.

(j) Temporary lighting. (1) Tenmporary lights shall be equipped with
guards to prevent accidental contact with the bulb, except that guards are not
required when the construction of the reflector is such that the bulb is deep~-
1y recessead. ,

(2) Temporary lights shall be equipped with heavy duty electric cords
with connections and insulation maintained in safe condition. Temporary lights
shall not be suspended by their electric cords unless cords and lights are de-
gigned for this means of suspension. Splices shall have insulation equal to
that of the cable.
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(3) Working spaces, walkways, and similar locations shall be kept clear
of cords so as not to create a hazard to emploveas.

(4) Portable electric lighting used in moist and/or other hazardous lo-
cations, as for example, drums, tanks, and vessels shall be operated at a
maximum cf 12 volts. -

32.03 Equipment instzllation and maintenance. {a) TFlexible cable and
cords. (1} Receptacles for attachment plugs shall be of approved, concealed
contact type with a contact for extending ground continuity and shall be so
designed and constructed that the plug may be pulled cut without leaving any
Llive parts exposed to accidental contact.

(2) Where different voltages, frequencies, or types of current (a.c. or
d.c.) are to be supplied by portable cords, receptacles shall be of such de-
sign that attachment plugs used on such circuits are not interchangeable.

(3) Attachment plugs or other conmectors supplying equipment at more
than 300 veolts shall be of the skirted type or ctherwise so designed that arcs
will be confined.

(4) Attachment plugs for use in work areas shall be zo constructed that
they will endure rough use and be equipped with a suitable cord grip to prevent
strain on the terminal screws.

(5) Flexible cord shall be used only in continucus lengths without splice,
except suitable molded or vulcanized splices may be used where properly made,
and the insulation shall be equal to the cable being spliced and wirs connections
solderead.

(6) Trailing cables shall be protected from damage.

(7) Splices im trailing cable shall be mechanically strong components and
insulated to retain the mechanical and dielectric strength of the original cable.

(8) Cable passing through work areas shall be covered or alevated to pro-
tect it frem damage which weuld create a hazard to emplovees.

(9) EHandlamps of the portable type shall be of the mclded compesition or
other type approved for the purpose. Brass-shell, paper—-lined lamphclders shall
nct be used. Handlamps shall be equipped with a2 handle and 2 substantial guard
over the bulb and attached to the lampholder or the handle.

(10} Worn or frayed electric cables shall not be used.
(11) Extension cords shall be protected against accidental damage as may

be caused by traffic, sharp corners, or projections and pinching in doors or
alsewhere. ’

(12) Extensiocn cords shall not be fastened with staples, hung from nails,
oxr suspended by wire, |
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(b} Overcurrent protection. (1) Overcurrent protection shall be provided
by fuses or circuit breakers for each feeder and branch circuit, and shall be
based on the current-carrying capacity of the conductors supplied and the power
load being used.

(2) No overcurrent devices shall be placed in any permanently grounded
conductor, except where the overcurrent device simultaneously opens all con-
ducters of the circuit or for motor running protection.

{3) When fuses are installed or removed with one or both rerminals eper—
gized, special tocls insulated for the voltage shall be used,

(c) Switches, circuit breakers, and disconnecting meanms. (1) Each dis-
connecting means for motors and appliances, and each service feeder or branch
circuit at the peint where it originates, shall be legibly marked to indicate
its purpose unless located and arranged so the purpese is evident.

(2) Disconnecting means shall be located or shielded so that employvees
will neot be injured.

(3) Boxes for disconnecting means shall be securely and rigidly fastened
to the surface upon which they are mounted and fittad with covers.

(4) Boxes and disconnecting means installed in damp or wet locations shall
be waterproci to the extent that water does not enter or accumulate.

(d) Transformers. (l)}. Energized transformers and other related slectric-
ally energized equipment cver 150 volts te ground shall be protected so as to
prevent accidental contact with any person. Protection shall be provided by in-
dividual integrated housing or by zn enclosure, such 2s an electrical substation
fence, which accommodates a group of such equipment. Metallic enclosures shall
be grcunded.

(2) Access to energized equipment covered by subparagraph (1) of this
paragraph shall be secured by lock or other fasteners requiring the use of tools
to cpen themn.

(3) Signs indicating danger and prchibiting unauthorized access shall be
conspicuously displayed on the housing or other enclosure around the equipment.

(4) Transformers mounted on utility poles at a height of more than 12 feer
from the ground are exempt from the requirements of this paragraph.

(e) Welding and cutting equipment. Welding and cutting equipment shall
meet the requirements specilfied in Sections 20 and 31 of these regulations.

32.04 Battery rooms and battery charging. (&) General regquirements. (1)
Batteries c¢f the nonseal type shall be located in enclosures with outside vents
or in well ventilated rcoms, se arranged as to prevent the escape of fumes, gas-
es, or electrolyte spray into other areas.
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{(2) Ventilation shall be provided to ensure diffusion tec the gases from
the battery te prevent the accumulation of an explosive mixture.

(3) Racks and trays shall be substantizl and treated to be resistant to
the electrolyte,

(4) Flocrs shall be of acid resistant construction or be protected from
acid accumulations, R

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

(6) Facilities for quick drenching of the eyes and body shall be provided
within 25 feet of the work area for emergency use.

(7) Facilities shall be provided for flushing and neutralizing spilled
electrolyte, for fire protection, for protecting charging apparatus from damage

by trucks, and for adequate ventilation for dispersal of fumes from gassing bat-
teries. T

(b) Charging. (1)} Battery charging installations shall be located in
areas designated for that purpose.

(2) When charging batteries, the vent caps shall be kept in place to avoid
electrolyte spray. Care shall be taken tc assure that vent caps are functiening,

32.05 Hazardous locations. (1) Generzl, For the purpcse of this section,
hazardous locations are defined as follows:

(1) <Class I Locations: Class I Locations are those in which flammable
gases or vapors are or may be present in quantities sufficient te produce ex-
plosive or ignitable mixtures.

{2) <Class II Locations: Class II Locations are these which are hazardous
because of the presence of combustible dust.

(3) Class III Locations: Class ITI Locations are those which are hazard-
ocus because cf the presence of easily ignitable fibers or flyings, but in which
such fibers cr flyings are not likely te be in suspension in air in quantities
sufficient to produce ignitable mixtures,

(4) See the National Electrical Code, NFPA 70-1971; ANSI CI-1971 {Rev. of
CI-1968) for further definitions of Divisicns I and 2 for each class.

(b) All components and utilization equipment used in a hazardous location
shall be chosen from among those listed by a nationally recognized testing lab-
oratory, such as Underwriters Laborateries, Inc., or Factory Mutual Engineering
Corporation, except custom-made components and utilizaticn equipment.

(c) Equipment approved for a specific hazardous location shall mnot be in-
stalled or intermixed with equipment approved for another specific hazardous
location.
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(d) Emplover shall ensure that all wiring components and utilization
equipment are maintained as vapor, dust, or fiber tight as contemplated by
their approvals., There shall be no lcese or missing screws, gaskets, threaded
connections, or other impairments to this tight condition.

32.06 Definitions applicable te this subpart. (a) The dafinition of
"approved” as set forth in this section shall apply.

(b) "Bonding jumper' a conductor to assure the required electrical con-
ductivity between metal parts required to be electrically connected.

(c) V"Branch circuits' that portiom of a wiring system extending bevond
the final overcurrent device protecting the circuit. (4 device not approved
for branch circuit protection, such as thermal cutout or motor overload pro-—
tective device, is not considered as the overcurrent device protecting the
circuit.)

{d) "Cirecuit breaker” a device designed to open and close a circuit by
manual means, an to cpen the circuilt automatically on a predetermined overload
of current, without injury tc itself when properly applied within its rating.

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

£y "Greund" a cenducting connection, whether intemtional or accidental,
between an electrical circuit or equipment and earth, or to some conducting
body which serves in place of the sarth.

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

{(h) '"Hazard" is considered to include casualty, fire, znd shock when ap-
plicable, o

(i) "Isolated" means nct readily accessible to person unless special means
of access are used. - ’

(3) '"Raceway' any channel for loosely holding wires or cable in interior
work which is designed expressly and used solely for this purpose. Raceways may
be of metal, wood, or imsulating material, and the term includes wood and metal
moldings comsisting of a backing and capping, and also metal ducts into which
wires are to be pulled.

{k) '"'Shock hazard" ccnsidered tc exist at an accessible part in a circuit
between the part and ground, or cther accessible parts if the pctential is more
than 42.4 volts peak and the current through a 1,300-chm load is more than 5
millizmpheres.

(1) '"Weathexproof" so canstructed or protected that exposure to the weatherx
shall not interfsre with successful operation.
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Section 33. Ladders and Scaffolding

33.01 Ladders. (a) General requirements. (1) Except where either per-
manent or temporary stairways or suitable ramps or runways are provided, ladders
described in this subpart shall be used to give safe access to all elevations.
All ladders shall be inspected by a compatent person before each use. Ladders
with defects shall be removed from service,

(2) The use of ladders with broken or missing rungs or steps, broken or
split side rails, or other faulty or defective construction is prohibited.
When ladders with such defects are discovered, they shall be immediately with-
drawn from service. Inspection of metal ladders shall include checking for cor=
rosion of interiocrs or open end hellow rungs.

(3) Manufactured portable wood ladders provided by the emplover shall be
in accordance with the provisions of the ANSI Al4.1-1568, Safetv Code for Por-
table Wood Ladders,

{4) Portable metal ladders shall be of strength equivalent to that of wood
ladders. Manufactured portable metal ladders provided by the employer shall be
in accordance with the provisions of the ANSI, Al4.2~1956, Safety Code for Por-
table Metal Ladders.

(5) TFixed ladders shall be in accordance wifh the provisions of the Ameri-
can National Standards Institute Al%4.3-1956, Safety Code for Fixed Ladders.

(6) Portable ladder fest shall be placed on a substantial base, and the
area 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 suppotrt to the foot of the ladder is about one-guarter
of the working length of the ladder (the length along the ladder between the
foot and the top support.) Ladders shall not be used in a horizontal position
as platforms, runways, or scaffolds.

{8) _ladders shall not be placed in passageways, doorways, driveways, or
any location where they may be displaced by activities being conducted cn any
work, unless protected by barricades or guards.

(9) The side rails shall extend not less than 36 inches above the landing.
When this i1s not practical, grab rails, which provide a secure grip for an em~
picyee moving to or frem the point of access, shail be installed.

(10) Portable ladders in use shall be tied, blocked, or otherwise secured
to prevent their being displaced.

{11) Portable metal ladders shall not be used for electrical work or where
they may contact electrical conductors.

{b) Job-made ladders., (1) Job-made ladders shall be constructed for in~
tended use. If a ladder is to provide the only means of access or exit Ifrom a
working area for 25 or more employees, or simultanecus tweo-way traffic is expec~—
ted, a double cleat ladder shall be installed.
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(2) Double cleat ladders shall not excead 24 feet in length.

{3) Single cleat ladders shall not exceesd 30 feet in length betws=en sup-
ports (base and top landing). If ladders are to comnect different landings, or
if the length required exceeds this maximum length, two or more separate ladders
shall be used, offset with & platform between each ladder. Guardrails and toce-
boards shall be erected on exposed sides of the platforms.

(4) The width of single cleat ladders shzll be at least 15 inches, but not
more than 20 inches, between rails at the top.

(5) Side rails shall be parallel or flared top to bottom by not more than
one-quarter of an inch for each 2 feest of length.

(6) Wood side rails of ladders having cleats shall be not less than 1% in.
thick and 3% in. deep (2 in. x 4 in. nominal) when made of Group 2 or Group 3

woods (see Tahle Y may be used in the same cross—section of dimensions for
cleat ladders up to 20 feet in length.

E 7 ’I‘ub.—t,-/ CROTT ¢

AvEnacr DINSITIES OF VARIOUS Srecies or WooD AZDEI i) i e e T
ror Utk I Lavnrns BRI WO oo vreicei it e b b e e s s 25
Buckeye ... 25

GROT® 1 Buttamnut ... 27
Density Incense ceder.... 25

(Ehe A7l ) Western red cedar 23

‘. 41 Black cotlonwood a4

i s 0 A3 Whnite fir.. 26
[ HackberTy 37

= 43 Eastern nemlock 28

- i e e were 50 B = Lo 8 5 RPN 38

- 47 oIt MADI® L it s e 32

e L34 Lodgepole plne. 29

TPV ST, 35 Idaho white pine., o8
SO 43 Northern white pl 28

- 48 Pondercss pine
—- 45 Sugar pine ... 26
Pertimmon . st B0 K
CROTPF 2
Douglas fir (comst region)u i v e 34
Western larch. . rinin e a3 . . .
SOULNATN YEHO® Bt smvvsvrisisiaroseer s oorreree 37 (7) It is preferable that side rails he
SROTT 3 continuous. If splicing is necessary
gﬁ;fiawmmn §§ to attain the required length, how-
PTDKIN £5R.n1s oot 37 ever, the splice must develop the full
Alaska cedar., .. S - +
aska ce e 31 " strength of a continuous side rail of
- n the same length.

. ; 36
Douglas tir (Rocky Mountzln type)... 3C . .
gmkfu et e 2 {(8) 2 in. % 4 in. lumber shall be used for
“ﬁ:gagggqu; __________________ s side rails c¢f single cleat ladders up
Spmolia I to 16 feet. long; 3 in. x 6 in. lumber
;;ﬁ?pmt 31 shall be used for single cleat ladders
Redwodd, ... e 225 from 16 to 30 feet in length.
Eastern spruce.. e iy e 23
gim spruce., e o e e 28 -
Sycamort.- prme e 38 (9) 2 in. x 4 in. lumber shall be used for
TRPEIT s ; -3 __  side and middle rails cf double clear

ladders up to 12 feet in length; 2 in.
x 6 in. lumber for couble cleat laddars
from 12 to 24 feet in length.
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{(10) Wood cleats shall have the following minimum dimensions when made of
Group 1 woecds, (see Table-E=D):

TAnLE 1-2

Length of cleat (inchea)  Thicknes  Width

finches! tinches)
Up to and fncluding 30 ..., k) 3
Over 20 and up to and
I.n-:ludlnt . % 3%

(11) Cleats may be made of specles of any cther group of wood (see Table
ﬁﬁ?’??i) provided equal or greater strength is maintained.
o
{12) Cleats shall be inset into the edges of the side rails ome half (%)
inch, or filler blocks shall be used on the rails between the cleats. The cleats
shall be secured to each rail with three 10d common wire nails or other fasteners
of equivalent streagth. Cleats shall be uniformly spaced, 12 inches top-to-top.

33.02 Scaffolding. (a) General requirements. (1) Scaffolds shall be
erected in accordance with requirements of this section. ALl seaffolding shall
be inspected pricr to each use and scaffolding found defective of improper type
or not properly constructed will not be used until cerrected. Scaffolding shall
be inspected for dry rot, cracks or other defects prior tc construction of a
scaffold., Scaffeld planks shall be inspected as to the above mentioned Defec-
tive planks shall be removed from service,

(2) The footing or anchorage for scaffolds shall be sound, rigid, and cap~
able of carrying the maximum intended leoad without settling or displacement.
Unstable objects such as barrels, boxes, loose brick, or concrete blecks, shall
not be used to support scafifclds or pianks.

(3} No scaffold shall be erected, moved, dismantled, or altered except
under the supervisicn of competent parsons.

(4) Guardrails and toceboards shall be instzlled on all open sides and ends
of platforms more than 10 feet above the ground or floor., except needle beam
scaffclds and floats. Scaffolds 4 feet to 10 feet in height, baving 2 minimum
herizontal dimension in either direction of less than 45 inches, shall have stan-
dard guardrails installed on all open sides and ends of the platform.

(5) Guardrails shall be 2 in, % 4 in., or the equivalent, approximately
42 inches high, with a midrail, when required. Supports shall be at intervals
not to exceed 8 feet. Toebeards shall be a minimum of 4 inches in height.

(6) VWhere perscns are required to work or pass under the scaffeld, scaffolds
shall be provided with a screen between the toeboard and the guardrail, extending -

along the entire opening, ccnsisting of the No. 18 guzge wire, l% in. mesh, or the
equivalent.
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(7) Scaffolds and their components shzll be capable of supporting without
failure at least 4 times the maximum intended load.

(8) Any scaffold including accessories such as braces, brackets, trusses,
screw legs, ladders, etc., damaged or weakened from any cause shzll be immedi-—
ately repaired cr replaced.

(9) All lead~carrying timber members of scaffold framing shell be a min-
imum of 1,500 fiber construction grade lumber. All dimensions are neminal sizes,
except that where rough sizes are noted, only rough or undressed lumber of the
size specified will satisfy minimum requirements.

(10) All planking shall be Scaffold Grades, or eguivalent, as recognized
by approved grading rules for the species of wood used, The maximum permissible
spans for 2- x 10-inch or wider planks shall be as shown in she—fodlowingi—

Telle 29 -
/29

Tazix I-3 |

MaATIRIAL
Full thickness Nominal
undressed thickness
lumber iumber!
Weorking load
4= 1 55 UN—" 25 50 k&
Permissible = *
span oft) ... 10 -3 ] ] [

'Rominal thickness lumber not recommendsd for
hezvy duty use,

(11) The maximum permissible span for 1% in. x 9 in. or wider plank of
full thickness shall be 4 feer with medium duty loading of 50 p.s.f.

(12) All planking or platforms shall be overlapped (minimum 12 in.), or
secured from movement.

(13) An access ladder or equivalent safe access shzll be providad.

(14) Scaffocld planks shall extend over their end suppgrts not lass than
6 inches nor more than 12 inches.

(15) The poles, legs, or uprights of scaffolds shall be plumb, and securs-
ly and rigidly braced to prevent swaying and displacement.

(16} Overhead protection shall be provided for mem on a scaffold exposed
to overhead hazards.

(17) Slippery conditionms on scaffeolds shall be eliminated as soon as pos-
sible after they occur,
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(18) ©No welding, burning, riveting, or open flame work shall be performed
on any staging suspended means of fiber or sSynthetic rope. Only treated cr pro-
tected fiber or synthetic ropes shall be used for or near any work involving the
use of cerresive substances or chemicals. a

(19) Wire, synthetic, or £iber rope used for scaffold suspension shall be
capable of supporting =t least six (6) times the ratad load.

(20} The use of shore or lean-tc scaffolds is prohibited.

(21) Lumber sizes, when used in this subpart, refer to nominal sizes ex-—
cept where ctherwise stated.

(b) Weod pole scaffolds. (1) Scaffold poles shall bear on a foundation
of sufficient size and strength to spread the load from the pole over a suffi-
clent area to prevent settiement. A1l pcles shall be set plumb.

(2) Where wood poles are spliced, the ends shall be squared and the upper
secticn shall rest squarely on the lower section. Wood splice plates shall be
provided on at least two adjacent sides and shall be not less than & feet in
length, overlapping the abutted ends equally, and have the same width and not
less than the cress—-secticnal area of the pole. Splice plates or other materials
of equivalent strength may be used. -

(3} TIndependent pole scaffolds shall be set as near to the wall of the
building as practicable. ’

{4) ALl pole scaffolds shall be securely guyed or tied to the building
or structure. Where the height or length exceeds 25 feet, the scaffold shall
be secured at intervals not greater than 25 feet vertically and herxizontally.

{5) Putlogs or bearers shall be set with their greater dimensicn vertical,

long enough to project over the ledgers of the inner and ocuter trows of poles at
least 3 inches for proper support. -

(6) Every wooden putleg on single pole scaffolds shall be reinforced with
3/16 in. = 2 in. steel strip, or equivalent, secured to its lower edge through-
out its entire length.

(7) Ledgers shall be long enough to extend over two pcle spaces. Ledgers
shall not be spliced between the poles. Ledgers shall be reinforced by bearing
blocks securely nailed to the side of the pole to form a support for the ledger.

(8) ©Diagonal bracing shall be provided tc prevent the poles from moving in
a direction parallel with the wall of the building, or from buckling.

(9) Cross bracing shall be provided between the inmer and outer sets of
poles in independent pele scaffelds., The free ends of pole scaffolds shall be -
cross braced.

(10) TFull diagonal face bracing shall be erected across the entire face
of pole scaffolds in both directions. The braces shall be spliced at the poles.
The imner row of poles on medium anéd heavy duty scaffolds shall be braced in a
similar manner.
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(11) Plztform planks shall be laid with their edges close teogether so
the platform will be tight with no spaces through which tools or fragments of
material can fall. '

{12) Where planking is lapped, each plank shall lap its end supports at
least 12 inches. Where the ends of planks abut each other to form a flush floor,
the butt joint shall be at the centerline of a pole. The abutted ends shall rest -
on separate bearers. Intermediate beams shall be provided where necessary to L
prevent dislodgment of plants due to deflection, and the ends shall be secured : :
te prevent their dislodgment.

(13) When z scaffold materially changes its directicon, the platform planks
shall be laid to prevent tipping. The planks that meet the corner putleg at an
angle shall be laid first, extending over the diagonally placed putlog far encugh
to have a good safe. bearing, but not far encugh to involve any danger from tip-
ping. The planking running in the opposite direction at an angle shzall be laid
30 as to extend over and rest on the first layer of planking.

(14) When moving platforms to the next level, the old platform shall be
left undisturbed until the new putlogs or bearers have been set in place, ready
to receive the platform planks.

(15) Guardrails, made of lumber not less than 2 in. x 4 in. (or other
material providing equivalent protection), approximately 42 inches high, with a
midrail of 1 in., = 6 in. lumber (or other material providing equivalent protsc-
tion), and toeboards, shall be installed at all open sides and ends on all scaf-
folds more than 10 feet above the ground or floor. Toeboards shall be a minimum
of 4 inches in height. Wire mesh shall be installed in accordance with paragraph
(2)(6) of this section, when required. . 34

(16) A1l wood pole scaffolds 60 {ggf/or less/iﬁjheight shall be comstructed
and erected in accordance with Table &% through A=0. If they are over 60 feet
in height, they shall be designed by a qualified engineer cowmpetent in this field,
and it shall be constructed and erected in accordance with such design.

(9

Tastr Led- Minitrn NOMINAL S1ze ax0 Maxinum SraAcing or Miusrrs oF Sinary Porr Scarrowps, LicHT

Dy
T - T T T —dru(_uximum:;gm ol l:,nrfol-d—
40 L. €0 .
Taifarmly distributed 1088 i amnnusscnnnan: NOL (0 exgeed 35 p el

Poles or uprights. .. e

Pole spacing (longltudinalt..
Maximum sidth of seaffold.
Benrers or putlogs to 3 {1 Oln wmidth.
Bearers or putlogs (o 5 {1 0o width . oosernnns

L 234 in.
2x81in. or 3x4 in,

(reughl

Ledfers e v o 0 naainmies . iwxfin.

PIARKING oe 10 1n,

Vertlerl spacing grrn.oin

Bracing, horirontal . 1x4dn,

Tie-dns..... . ixdin,

Tocbeoa 4 In. high ¢mintmum}.., 4 in high (minfmum),
Guardrzil. AT £ L I B

S T TS

Al ombers except planking e used on edge,
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(39

@_

Tamae L § -Miximtn Nourwat Szzoanp Maxiuus
Sracirc or Miuperyx or Sixoic POl SCAFTFOLDS—
Mroivs DuTy

Uniformly distriduled load Mot to exreed 50

pat,
Moaxlmum height of &5 It
scaflfold.
Poles or uprights... 4xd in
Pole sparing llanziludmﬂ) £ oin
Meximum width of seaffold | §{L 0in,
Bearerz or putlofs. oo vee 221080 or Ixd In,
Spuring of bearers or a1 0in,
putlog.
Ledgers... WONOR-+ 3 L T
Yerieal “DM'ETLK of TIL DN,

Horizonial members,

Bracing hortzontal.... - 1xBin or 1vxd In,

Brazlng, disgonnd ... 1xd in

Tie ing ., 1x4 In

Pianking . axl0in

Torboards, 4-in hlgh
tminimum?.

Guardradl o C A n,

All membera exerpt planking are used on edge,

Tables L-3 through L-9

Tarll LS Mivwiwita Mot ixaL SIZE aMD Nanisitnt
Sracime oF Moxsime oF SinolE Polr Scarrolos —
Heavy Dury

Unifermly disiribulsad joad Mol to exeecd TS

pA&t.
Mexlmum helght of 40 1,
scaffold
Poles or unrights . .. ..., 4x8|(n,
Pole spacing /iongitudinkd) ., 8 {t. 0 {n,
Maxlmum widith of acnffald.. S IL 0 in,
Bearers or pulloes 2x10in. oy Ix% in
8pacing of beaters or :n.mo: 8t 0in.
Ladgers e . 2x10in,
Vertical :p cing 51t 5in
hortizoanial memibers.
Bracing, hortontal and 2z4 in
diagonal
Pianking . ax18in
Tocboards ... . 4 in high
(minimum)
Quardrall | .. o 2w in,

All members cxren! plARKing ATS Uzed on rdge

TARLT L T=ROiN1mird NOMINAL ST2X AND MaX1MUMN EFACING OF MIMsTas D7 IKpErENDINT POl SCarrnin
Licxr Doy

e e e e

Masimum height of szafiold

0L

80 15,

Unlfermly distribuled load .
Poies or upTlahls .. .
Pole spacing (]on;ﬂudmn‘l}
Pale spacing (Lransverse) .
Ledgers ..
Berarers to 3 IL 0 in span.
Brarers 10 1017, ¢ in, span,
Pianking . .
Vertical :m:lnx ‘of horuon‘_n.! mrmb-rr:
Bracing, horfzrontal and dlagoned |
Tiedns ... .
Tochoards .
Guardmll |

RYNCISRN- 1. Bt 8 ur Sx i.n -
. 1‘-:9!-:'“

Laxdin.

4xd in.
oo o,

L 10t 0dn
- 1tagin,
SLoIxdin
Ix1Qtroughlor 3x3 n,
.o 2xl0in
LT BN

Ixdin

Txd in.

4in Db ompamiuml
. ardin, _

Ixd in .
4in !\1:?1

Al rnembers rxn‘pl- phu;hln.; are s QI-\ ed;t -

Tanix L2-Miniwua NoMmixat Siex and Maximus
Sracins or NMrwaze: or Iworeewrzxt Polr Scar
roLos - MEDita Iy

Uniformly distribuled lomed Notioexernd 30

paf

Madmam height of LB

sealinld,
Beles or uprizhte. .. C 4xdin
Pole spacing tloogitudinaly anh din
Pole spacing (transversr: . 5. 01in
Ledx e e 2210 4n,
Vertiend zrurlru of LE10 It

horkzantad membery,
Spacing of bearer AR RIn
Bearers . Sal0dn
Hracineg, huri.mntl.l I164r of 1wxd In.
D owcing, disgonal Taiin
T Nk e e o o_cladim
Pisrking a0

? '_-,’ Tamtr L 0 Miwrwuw Noesdiwa N
Sracing aoF Mreacxs OF INDEFSNULENT Puir Hoar

Tazix L-8—Minimt's NomiMar 8izx awp Maxiwow
Bracimg oF Mawrous oF INDDPENDENT Porxr Scar
rolzs—Mmiva Dty —Continued

Tosboards, . - - o Adn high
tmintmumd,
Cuerdesdl, . - L . x4 In

Al mombere except planking wre wisd on edze

TALLE L-B—Miniwew Nominat Sizg avp MaTiuis
Sracimg or Mxweexs ar InnerenpovTr Pols Scoare
roLng—Hravy Drry

Unlformly didribotet joad,  Nolloexcred 75

paf
Maximum hewiit of LUR
acafiold,
Poles o7 uprighta - ixd ln
is kpaclng ﬂmuumlmai\ 50 0ln
Pole aparsing {transiwiae! . 8fL Oln
LaedgerBon L Txl0in

Bire amp Maviwy

rorna Hziavy Duty Continued
Vertleal spacing of 4L 0in
horironial membera,
Benrern W e 210 in troneh)
Bracing, Jlorlm.:ul md 2x4 In
diagonal
Tiedns 1atin.
Ianking . Ixicin
Toesborrda . o &in high
tminimem)
Gunrrdrall .., ixd im.

All members rxespd plankty

VK aTe uacd on cdge
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{e) Tube and coupler scaffolds. (1) A light duty tube and coupler
scaffold shall have all posts, bearers, runners, and bracing of nominal 2 in.
0. D, steel tubing. The posts shall be spaced nc more than 6 feet apart by 10
feet along the length of the scaffold. Other structural metals when used must
be designed to carry an eguivalent lcad, No dissimilar metals shall be used
together.

(2) _A medium duty tube and coupler scaffold shall have all posts, runners,
and bracing of nominal 2 in. O. D. steel tubing. Posts spaced not more than 5
feet apart by 8 feest. along the length of the scaffold shall have bearers of nom-
inal 2 in. 0.D. steel tubing., Other structural metals, when used, must be de-
signed to carry an equivalent load. No dissimilar metals shall be used together.

(3) A heavy duty tube and coupler scaffold shall have all posts, runners,
and bracing of nominal 2 in. 0.D. steel tubing, with the posts spaced not more
than 6 feet x 6 feet & inches. Other structurzl metals, when used, must be de-
signed to carry an equivalent load. No dissimilar i;tals shall be used together.
7
(4#) Tube and coupler scaffolds shall be 1imi§;d in heights and working
levels to those eprmitted in Tables =B+, and-~-t2. Drawings and specifica-
tions of all tube and coupler scaffolds above the limitations In Tables L-+85—is
and 42 shall be designed by a qualified engineer competent in this field. 36.;37
3¢ -
(3) All tube and coupler scaffolds shall be constructed and erectad ro
support four times the maximum intended lcads, as set forth in Tables L- &{%‘117"325 Ji?
and , or as set forth in the specifications by a licensed professional engineer B
/?etent in this field. .
\ 7 ¢
% ? TAsLL L-11—Tuer a¥D COUPLIR SCAFFOLDS—MzrnIvs

Tasix b 10- Tuax ano Covrixa Bearro1os—~LAGHT DTy
Durr

Uniformly distributed load .., Nol L;: execed 23
pat.

Unliformly disiribated load ... Not Lo exceed 50

j<E-R 8
Poat :xﬁ:: :{"""“}f’r,“_’;‘:"f‘:: :01'1%3!;?‘ Post spacing (langitudinall.,, 8 12, § Lo,
b _ Post spacing (lransverse), ... 6 1.0 in.
Working levels Additlonal planked  Maximum . - - o
levels height
e = . .. Waorking levels Addltlonal planked Maximum
1 'Y 12N L. levels height
| 4 125 L. -
3 *LIC 0N,
- 1 5 125 It
2 0 78 {t. 0in.

%

Tasir 1-12=TuUBz AND CoUPLER SCAFroLos —HEavy
Drry

Uniformty distributed load ... Not to exceed 75

p=t.
Fout spacing tlongitudinal) .. 61t 6 in.
Post spasing (transverse)....... & It 0 in,

Working levels Additional planked Maximum
levels height

1 8 125 {+
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{6) 7Posts shall be accurately spaced, erected on suitable bases, and
maintained plumb.

{73 Ruaners shall be erected along the length of the scaffold, located
on both the inside and the cutside posts at even height. Runners shall be in-
terlocked to form continuous lengths and coupled to each post. The bottom =
runners shall be located as close to the base as possible, Runners shall be
placed mot more than & £t. 6 in. on centers.

{8) Rearers shall be installed transversely between posts and shall be
securely ccupled to the posts bearing on the runner coupler. When coupled dir-
ectly to the runners, the ccupler must be kept as close to the posts as possi-
ble.

(9) Bearers shall be at least 4 inches but not more than 12 inches longer
than the post spacing or runner spacing.

{13) Cross bracing shall be installed across the width of the scaffold at
least every third set of posts horizentally and every fourth runner vertically.
Such bracing shall extend diagonally from the inner and cuter runners upward to
the next outer and inner runners.

{11) Longitudinal diagonal bracing on the inner and outer rows of poles
shall be installed at approximately a 45° angle from near the base of the first
outer post upward to the extreme top of the scaffold. Where the longitudinal .
length of the scaffold permits, such bracing shall be duplicated beginning at -
every fifth post. In a similar manner, longitudinal diagonal bracing shall also
be ipstalled from the last post extending back and upward toward the first peost.
Where conditions preclude the attachment of this bracing tc the posts, it may be
attached to the runners.

(12) The entire scaffold shall be tied to and securely braced against the
building at intervals not to exceed 30 feet horizontally and 26 feet wvertically.

(13) Guardrails, made of lumber not less than 2 in. x 4 in. {(or other
material providing equivalent protection), approximately 42 inches high, with a
midrail of 1 in. x 6 in. lumber {or other material providing equivalent protec~
tion), and toabcard shall be installed at all open sides and ends on all scaf-
folds more than 10 feet above the ground or floor. Toeboards shall be 2 minimum
of 4 dinches iIn height. Wire mesh shall be installed in accordance with paragraph
(a) (6) of this section.

{d) Tubular welded frame scaffolds. (1) Metal tubular frame scaffolds
including accessories such as braces, brackets, trusses, screw legs, ladders,
etc., shall be designed, constructed, and erected to safely support Efour times
the maximum rated load.

(2) Spacing of panels or fremes shall be consistent with the locads imposed.

(3) Scaffolds shall be properly braced by cross bracing or diagonal braces, ‘
or both, for securing vertical members together laterally, and the crosgs braces -
shall be of such length as will automatically square and align vertical members
so that the erected scaffold is always plumb, square, and rigid. All brace con-
nections shall be made secure.
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(4) Scaffold legs shall he set on adjustable bases or plain bases placed
on mud sills or cther foundztions adequate to support the maximum rated load.

(5) The frames shall be placed cne on top of the other with coupling or
stacking pins to provide proper vertical alignment of the legs.

(6) Where uplift may occur, panels shall-be lockad together vertically
by pins or other equivalent suitable means.

(7) To prevent movement, the sceffeld shall be secured to the building
or structure at intervals not to exceed 30 feet horizontally and 26 feet verti-
cally,

(8) Maximum permissible spans or planking shall be in conformity with
paragraph (a) (10) of this sectiom.

(9) Drawings and specifications for all frame scaffolds over 125 feet in
height above the base plates shall be designed by a registered prcfessional en-
gineer. Co

{(10) Guardrails made of lumber, not less than 2 in. x 4 in. (eor other
material providing equivalent protection), and approximately 42 inches high,
with a midrail of 1 in. x 6 in., lumber (or other material providing equivalent
protection), and toeboards, shall be imstalled at 21l open sides and ends on
all scaffclds more than 10 feet above the ground or floor. Teoebaords shall be
a2 minimum of 4 inches in height. Wire mesh shall be installed in accordance
with paragraph (a)(6) of this secticm.

(e) Manually propelled mobile scaffolds. (1) When free-standing mobile
scaffold towers are used, the height shall not exceed four times the minimum
base dimension.

(2) Casters shall be properly designed for strength and dimensions to sup-
port four times the maximum intended load. All casters shall be provided with a
positive locking device to hold the scaffold in pesitien.

(3) Scaffolds shall be properly braced by cross bracing and horizontal
bracing conforming with paragraph (d)(3) of this section.

{4) Platforms shall be tighily planked for the full width of the scaffold
except for necessary entrance opening. Platforms shall be secured in place.

{5) 4 ladder or stairway shall be provided for proper asccess and exit and
shall be affixed or built intc the scaffeold and so located that when in use it
will not have a tendency to tip the scaffeld. A landing platform must be pre-
vided at intervals not to exceed 35 feet.

(6) The force nscessary to move the moblile scaffold shall be applied near
or as close to the base as practicable and preovision shall be made to stabilize
the tower durlng movement from ons location to another, Scaffolds shall only
be moved on level floors, free of obstructions and openings.
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(7) The employer shall not allow employvees tc ride on manually propelled
scaffclds unless the following conditions exist:

(i) The floor or surface is within 3° of level, and free
from pits, holes, or obstructions;

(1i) The minimen dimension of the scaffold base when ready
for rolling, is at least cone-half the height. Outrig-
gers, 1if used, shall be installed on both sides of
staging;

(iii) The wheels are equipped with rubber or similar resili-
ent tires;

{iv) All tools and materials are secured or removed from the
platform before the mobile scaffold is moved.

(8) Scaffolds in use by any person shall rest upon a suitable footing and
shall stand plumb. The casters or wheels shall be locked to prevent any move-
ment,

{9) DMobile scaffolds censtructad of metal members shall also conform to
applicable provisions cof paragraphs (b), (c), or (d) of this section, depending
on the material of which they are constructed.

{10) Guardrails made cof lumber, not less than 2 in. x 4 in. {or other
material providing equivalent protection), approximately 42 inches high, with a
midrail of 1 in. x é In. lumber (or other material providing equivalent protec-
tion), and toeboards, shall be installed at zll open sides and ends on all scaf-
folds more than 10 feet zbove the ground or floor. Toeboards shall be 2 minimum
of 4 inches in height. Wire mesh shall be installed in accordance with paragraph
{a) (6) of this section.

(£) Outrigger scaffolds. (1) Outrigger beams shall extend not mere than
6 feet bevond the face of the building. The inboard end of outrigger beanms,
measured from the fulerum point te ancherage point, shall be not less than 1%
time the outbozrd end in length. The beams shall rest on edge, the sides shall
be plumb, and the edges shall be horizontal. The fulcrum point of the beam
shall rest on a secure bearing at least 6 inches in each horizontzal dimension.
The beam shall be secured in place against movement and shall be securely braced
at the fulcrum point against tipping.

(2) The inboard ends of cutrigger beams shall be securely anchcored eithex
by means of struts bearing against sills in contact with the overhead beams or
ceiling, or by means of tension members secured to the floor joints underfoot,
or by both if necessary. The inboard ends of outrigger beams shall be secured
against tipping and the entire supporting structure shall be securely braced in
both directions to prevent any horizontal movement.
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(3) TUnless outrigger scaffolds are designed by a registered professional
engineer competent in this field, they shall be constructed and erected in ac-
cordance with Tzhble . Outrigger scaffolds, designed by a registered pro-
fessional engineer, ghall be constructed and erected in accordance with such

design. 5 q @

TARLE Lo 13~ MINIMUM NOMINAL 5722 AND MAX MK
Sracing or MOJMEIRs oF OUTRICCER SCAYPOLDE

Max!mum seaffold Light duty Medium doty

ioad 2% pef 50 pad,
Outrigger pler v 2100000, 3% 10 I8,
Maximum outrigger 10 M. 0in. ... 81t 01n.
spacing.
Plsnhking ... s X100 (... 2x10 {0,
Cusrdradl,.. v 24N 2x4in,

Currdrall u o Zxdin. . Zxdln
Tocbhoar®.............. S 31§11 TH 4 {n. (minj.
mura). mum),

(4) Planking shall be laid tight and shall extend to within 3 inches of
the building wall. Planking shall be secured to ths beanms.

(3) Guardrails made 0f lumber, not less than 2 in. x & in. {(or other
material providing equivalent protection), approximately 42 inches high, with
a midrail of 1 in. x 6 in. lumber (or other material providing equivalent pro-
tection), and toebcards, shall be instalied at all open sides and ends on all
scaffelds mere than 10 feet .above the ground or f£locr. Toeboards shall be a
minimum of 4 inches in height. Wire mesh shall be installed in accordance with
paragraph (a) (6) cof this section.

(h) Masons' adjustable multiple-point suspension scaffolds. (1) The
scaffold shall be capable cf sustaining a working load of 50 pounds per squars
foot and shall not be loaded in excess of that figura.

(2) The scaffold shall be provided with hoisting machines that meet the
requirements of Underwriters Laboratorles of Factory Mutual Engineering Corpor-
ation. ’

(3) The platform shall be supported by wire ropes, capable of supporting
at least 6 times the intended load, suspended from overhead outriggesr beams.

(4) The scaffold outrigger beams shall comsist of structural metal securely
fastenad or anchored to the frame or floor system of the building or structure.

(3} Each outrigger beam shall be equivalent in strength to at least =a
standard 7 in., 15.3 1b. steel I-beam, at least 15 feet long, and shall not pro-
ject more than 6 ft. 6 in. bevond the bearing point.

(6) Where the overhang exceeds 6 ft, 6 in., outrigger beams shall be com-

posed of stronger beams or multiple beams and be installed under the supervision
of a competent person.
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(7) All cutrigger beams shall be set and maintained with their webs in
a vertical position. )

(8) A stop bolt shall be placed at each end of every outrigger heam.
(9) The outrigger beam shall rest on suitable wcod bearing blocks.

(10) The frese end of the suspension wire ropes shall be equipped with
proper size thimbles and securaed by splicing or cother egquivalent means. The
running ends shall be securely attached to the hoisting drum and at least four
turns of wire rope shall at zll times remain on the drum. The use of fiber rope
is prohibited.

(11) Where a single outrigger beam is used, the steel shackles or clevises
with which the wire ropes are attached to the outrigger beams shall be placed
directly over the hoisting drums.

(12} The scaffold platform shall be equivalent in strength to at least 2
inches planking. (For maximum planking spans, see paragraph (2)(11) of this
section.)

(i3) When emplcyees &re at work on the scaffold and an overhead hazard
exists, cverhead protection shall be provided on the scaffold, not more than
9 feet above the platform, consisting of 2 in. planking, or material cf. equiva-
lent strength, laid tight, and extending not less than the width of the =scaffcld.

(l4) Eaech scaffold shall be installed or relocated under the supervision
of a competent person.

(15) Guerdrails made of lumber, not less than 2 in. x & in. (or other
material providing equivalent protection), approximately 42 inches high, with
a midrail, and toeboards, shall be installed at all open sides and ends on zll
scaffclds more than 10 feet above the ground or floor. Toeboards shall be a
minimum of 4 in. in height. Wire mesh shall be installed in accordance with
paragraph (a){6) of this section. )

(1) {(Swinging scaffolds) Two-point suspemsion. (1) Two-point suspension
scaficld placforms shall bte not less than 20 in. nor mere than 36 in. wide over=-
2ll. The platform shall be securely fastened te the hangers by U-bolts or by
other equivalent means. i

{(2) The hangers of twoc-point suspension scaffolds shall be made of mild
steel, or cther equivalent materials, having a cross-sectional arez capable of
sustaining 4 times the maximum rated load, and shall be designed with a support
for guardrail, intermediate rail, and tceboard.

{3) When hoisting machines are used on two-point suspensicn scaffolds,
such machines shall be of 2 design tested and approved by Underwriters Labora-
tories of Factory Mutual Engineering Cerperation.

(4} The roof iroms or hooks shall be of mild stsel, or other egquivalent
material, cf proper size and dasign, securely installed and anchered. Tiebacks
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of 3/4 in. manila rope, or the equivalent, shall serve as a secondary means of
anchorage, installed at right angles to the face of the building, whenever pos-
sible, and secured to a structurally sound portion of the building.

(5) TIwo-point suspension scaffolds shall be suspendad by wire, synthetic,
or fiber ropes capable of supporting at least 6 times the rated lecad. All other
ccmponents shall be capable of supporting at least four times the rated load.

(6) The sheaves of all blocks, consisting of at least one double and one
single block, shall fit the size and typz of rope used.

(7) All wire ropes, fiber and synthetic ropes, slings, hangers, platforms,
and other supporting parts shall be inspected before every installation. Period-
ic inspectioms shall be made while the scaffold is in use.

(8) On suspension scaffclds designed for a working load of 300 lbs., no
more than two men shall be permitted to work at cne time. On suspension scaf-
folds with a working load of 750 lbs., no more than three men shall be permit-
ted to work at one time. Each employee shall be protected by an approved safety
life belt attached to a lifeline. The lifeline shall be securely attached to
substantial members of the structure (not scaffold), or to securely rigged lines
which will safely suspend the employee in case of a fall, 1In order to keep the
iifeline continuously attached, with a minimum of =lack, to a fixed structure,
the attachment point of the lifeline shall be appropriately changed as the work
Progresses. :

(8) Two-point suspension scaffolds shall be securely lashed to the build- -
ing or structure to prevent them from swayving. Window cleaners' anchors shzall
not be used for this purpese.

(10) The platform of every two-pcint suspension scaffold shall be one of
the following types:

(1) Ladder-type platforms. The side stringer shall be of
clear straight-grained spruce or materials of squiva-
lent strength and durability. The rungs shall be of
straight-grained ozk, ash, or hickory, a2t lsast 1 1/8
inch in diemeter, with 7/8 in., The stringers shall
be tied together with tie rods not less than % in. in
diameter, passing through the stringers and riveted up
tight against washers cn both ends. The flcoring strips
shall be spaced not more than 5/8 in. apart except at
the side rails where the space may be 1 inch. Ladder-—
type platforms shall be constructed in accordance with
Table L=l4

40
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Tanly 1-14—SCHEDULE rok Laporr TYPL PLATPORME

———— e e e - = =

LTength of platfiorm (fest)

2 14 and 16 18 and 20 22 and 24 28 xnd 30

Side Stringers. minimum oross zecticn
(NMinushed nzes)
Al ends (nehet ) i csincneees L2 2% LGN XN LT DL TR XS 1% x 3%,

Al middle (lnches). v oo mmie e L% % 3R TR X 3L Thx € D AW 1% x 5.
Reinforting strip iminimum?. oo A Y X Taddneh stee] reinforcing stoip or 12 equivalent shall be at-
B teched Lo Lhe tide or undersidse, full lengtn

FUTES. 0 i v e .. Bungs thall be 1w.lnches minimum dizmeter with x0 least %
inch diameter tenons, and the maximum zpasing shall be 12
inches center tocenter,

Tir rods.

Number cmmimum)..,
Diameter (minimum ...
Flooring, minlmum finls

(ii) Plank-type platforms. Plank-type platforms shall be

composed of not less than nominal 2 in. x 10 in. un-
spliced planks, properly cleated together on the un—
derside, starting é inches from each end; intervals
in between shall not excesed 4 feet. The plank-type
platform shzll not extend beyond the hangers more
than 12 inches. A bar or other effective means shall
be securely fastened to the platform at each end to

prevent its slipping off the hanger. The span between

hangers for plank-type platforms shall not exceed 8
feet.

(1ii) Beam-type platforms. Beam platforms shall have side

(1L

(iv)

stringers of lumber nct less than 2 in., x 6 in. sat
on edge. The span betwesn hangers shall not exceed
12 feet when beam platforms are used. The flooring
shall be supperted on 2 in. X 6 in. cress beams, laid

flat and set inte the upper edge of the stringers with

a snug fit, at intervals of not more than 4 feet, se-

curely nailed in place, The flooring shall be of ! in.

X 6 in. material preperly nailed. Floor board shall
not be spaced more than % inch apart.

and listed according to Underwriters Laboratories of
Factory Mutual Engineering Corporatiom.

Light metal-type platforms, when used, shall be tested

Guardrails made of lumber, not less than 2 in. x 4 in. (or other

material providing

equivalent pretection), approximately 42 inches high, with

a midrail, and toeboards, shall be installed at all open sides and ends on all
scaffolds more than 10 feet above the ground or flceor. Tosboards shall be a

minimum of 4 inches in height.

Wire mesh shall be installed in accordance with

paragraph (z)(6) of this section.

{(j) Stone sstters' adjustable multiple-point suspension scaffolds. (1)
The scaffold shall be capable of sustaining a working lcad of 25 1lbs. per square
foot and shall not be used for storage of stone or other heavy materials.
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(2) When used, the hoisting machine and its supports shall be of a type
tested and listed by Underwriters Laboratories of Factery Mutual Engineering
Corporation.

(3) The platform shall be securely fastsned to the hangers of U-bolts
or other equivalent means. (For materials and spans, see subdivision (ii) of
paragraph (i) (10), Plank-type Platfeorms, and Table L=l4 of this section.)

(4) The scaffold unit shall be suspended from metal outriggers, from
brackets, wire rope slings, or iren hooks.

(5) Outriggers, when used, shall be set with their webs in a vertical
position, securely anchored to the building or structure and provided with stop
bolts at each end.

(6) The scaffold shall be supported by wire rope capable of supporting at
least € times the rated lead. All other components shall be capable of support-
ing at least 4 times the rated load.

(7) The free ends of the suspension wire ropes shall be equipped with
proper size thimbles, secured by splicing or cther equivalent means. The run-
ning ends shall be securely attached teo the hoisting drum and at lesast four
turns of wire rope shall remain at the drum at all times. C

(8) When two or more scaffolds are used on a building or structure, they
shall not be bridged one to the other, but shall be maintained at even height
with the platforms abutting closely.

(9) Guardrails made of lumber, nct less than 2 in. x & in. (or other
material providing equivalent protection), approximately 42 inches high, with
a midrail, and teoeboards, shall be installed at all cpen sides and ends on =all
scaffclds more than 10 fest above the ground or floor. Teeboards shall be a
minimum of 4 inches in height. Wire mesh shall be installed in accordance with
paragraph {a)(f) of this section.

(k) Single-point adjustable suspensicn scaffolds. (1) The scaffolding,
inciuding power units or manually operated winches, shall be of a type tested
and listed by Underwriters Laboratories of Factory Mutual Engineering Corpora-
tion.

(2) The power units may be either electrically or air moter driven.

(3) All power-operated gears and brakes shall be enclosed.

(4) 1In addition to the normeal operating brazke, all power-driven units
shall have an emergency brake which engages autecmatically when the normal speed

of descent is exceeded.

(5) The hoisting machines, cables, and equipment shall be regularly ser-
viced and inspected.

(6) The units may be combined to form a twe-point suspension scaffold.
Such scaffeld shall then comply with paragraph (i) of this sectionm.
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(7) The supporting cable shall be vertical 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) Sugpension methods shall conform to applicable provisions of paragraphs
(h) and {i) of this section.

(3) Guards, midrails, and roeboards shall completely enclose the cage or
basket. Guardrails shall be no less than 2 in. x 4 in. or the equivalent, ap-
proximately 42 Inches above the platform., Midrails shall be 1 in. ® 6 in. or
the equivalent, installed equidistant between the guardrail and platform. Toe-
boards shall be a minimum of 4 inches in height.

{10) For additional details not covered in this paragraph, applicable tech-
nical portions of American National Standards Institute Al20.1-1970, Power Oper-—
ated Devices for Exterior Building Mantenance Powered Platforms, shall be used.

(1) Boatswain's chairs. (1) The chair seat shall not be less than 12
in. x 24 in., and 1 inch thickness. The séat shall be reinforced on the under-
side by cleats securely fastened to prevent the board from splitting.

{2} The two fiber rope seat slings shall be of 5/8 in. diameter, reeved
through the four seat holes so as to cross each other on the underside cf the
seat, . :

(3) Seat slings shall be of at least 3/8 in. wire rope when an employee
i1s conducting a heat-producing process, such as gas or arc welding.

(4) The employee shall be protected by a safety belt and lifeline. The
attachment point of the lifeline to the structure shall be appropriztely changed
as the work progresses.

{3) The tackle shall consist of correct size ball bearing or brushed blocks
and properly spliced 53/8 in. diameter first-grade manila rope, or equivalent.

(6) The roof irons, hoods, or the cbject to which the tackle is anchored,
shall be securely instazlled. Tiebacks, when used, shall be installed at right
angles to the face of the building and securely fastened.

(m) Carpenters' bracket scaffolds. (1) The brackets shall comsist of a
triangular wood frame not less than 2 in., x 3 in. in cross section, or of metal
of equivalent strength. Each member shall be preoperly fitted'and securely
jeined. L ) A

{(2) Each bracKet shall be attached to tha structure by means of one of
the following: B

(i) A bolt, mo less than 3/8 in. in diameter, which shall
extend through to the inside ¢f the building wall;

(ii) A metal stud attachment device;

{iii) Welding to steel tanks;
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{iv) Hocking over a well-secured and adequately strong sup-
porting member.

(3) The brackets shall be spaced no more than 8 feet apart.

(4) No more than two employees shall occupy any given 8 feet of a bracket
scaffold at any time. Tools and materials shall not excesd 75 lbs. in additiomn

to the occupancy.

(5) The platform shall consist of not less than 2 in. x 10 in. nomlnal
size planks extending nor nore than 12 in. or less than 6 in. bevond each end
support. T '

{6) Guardrails made of lumber, not less than 2 in. x & in. {or other
material providing equivalent protection), approximately 42 inches high, with a
midrail, of 1 in. x 6 in. lumber (or other material providing equivalent protec-
tion), and toeboards, shall be installed at all open sides and ends of all scaf-
folds more than 10 feet above the ground or flcocor. Teoeboards shall be a minimum
of 4 inches in height. Wire mesh shall be installed in accordance with paragraph
(a)(6) of this section. '

{n) Bricklayers' sguare stdifolds., (1) The square shall not exceed 5
feet in width and 5 feet in height.

(2} Members shall be not less than those specified in Table L~4é7f§£{

T TanLe L-15—MINTMUN DIMENSIONS POR
BPRICKLAYERS SQUARE SCAFFOLD MELMESIRS

Hembers Dimensions
Bearers or horizontal members ... 2x 6l
Legs e Ex 6in
Brager 2t COMeETs v iim e 1 % B iR
Braces dmagonally  from  center 1 x 8in,

frame,

(3) The squares shall be reinforced on both sides of each corner with 1 in.
¥ 6 in. gusset pieces. They shall also have diagonal braces 1 in. x & in. on both
sides running from center to center of each member, or other means to secure equi-

valent strength and rigidity.

(4) The squares shall be set not more than 5 feet apart for medium duty
scaffolds, and not more than 8 feef apart for light duty scaffolds. Bracing,
1 in. % 8 in., extending from the bottom of each squzare to the top of the next
square, shall be provided on both front and rear sides of the scaffold.

(5) Platform planks shall be at least 2 in. x 10 in. nominal size. The
ends of the planks shall overlap the bearers of the squares and each plank shall
be supported by not less than three squarés. o ‘

(6) Bricklayers' square scaffolds shall not exceed three tiers in height
and shall be so comstructed and arranged that one square shall rest directly
above the other. The upper tiers shall stand on 2 continuous row of planks laid
across the next lower tier and be nailed down or ctherwise secursd to prevent
displacement. )
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(7) Scaffolds shall be level and set upon a firm foundaticn.

(o) Horse scaffolds. (1) Horse scaffolds shall ncot be constructed or
arranged more than two tiers or 10 feet in height.

{(2) The members of the horses shall be not less than those specified in

Table .Lﬁ : @

Taxexr L-16—Mirik U Disersions ror Honse
L MEMRTRs

Members Dhmensions
Herizontal members or bearers. . Ix4in
Lepz 1h x 445 in,
Langitudinal srace between Ie;x 1x6in
Gusset brace at top of ]en e 12 BN,

Balf diagonal braces .. crean 1h X 44 10,

(3) Horses shall be spaced not more than 5 feet for medium duty and not
more than & feet for light duty.

(4) When arranged in tilers, each horse shall be placed directly over the
horse in the tier below.

(5) On all scaffolds arranged in tiers, the legs shall ke nailed down or
ctherwise secured to the planks to prevent displacement or thrust and each tier
shall be substantially cross braced.

(6) Horses or parts which have become weak or defective shall not be used.

(7) Guardrziis made of lumber, not less than 2 in. x & in. (cor other
material providing equivalent protection), approximately 42 inches high, with a
midrail, of 1 in. x 6 in. lumber (or other material providing equivalent protec-
ticn), and toebeards, shall be installed at all open sides and ends on all scaf-
folds more than 10 feet above the ground or floor. Toeboards shall be a minimum
of 4 inches in height. Wire mesh shall be installed in accordance with paragraph
(a) {6) of this section when reguired.

(p) HNeedle beam scaffold. (1) Wood needle beams shall be not less than
4 in. ® 3 in. in size, with the greater dimension placed in a vertical direction.
Metal beams or the equivalent, conforming to paragraphs {a){8) and (10) of this

section, mav bes used and shall not be altered or moved horizontally while they
are in use.

(2) Ropes or hangers shall be provided for suppcrts. The span between
supports on the needle beam shall not excead 10 feet for 4 in. x 6 in. timbers.

Rope supports sghall bas equivalent 1n,strength to 1 1n ciameter Eirst-grade man-
ila rope. -

(3) The ropes shall be attached to the needle beams by a scaffold hitch or
a properly made eye splice. The lcose end of the rope shall be tied by a bow-
line knot eor by a round turn and a half hitch.
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(4) The scaffold hitch shall be arranged so as to ‘prevent the needle beam
from rolling or becoming otherwise displaced.

(5) The platform span between the needle beams shall not exceed 8 feet
when using 2 Inch scaffold plank. For spans greater than 8 feet, platforms
shall be designed based on design requirements for the special span. The over-
hang of each end of the platform planks shall be not less than 6 inches and not

more than 12 inches.

(6) 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 1n suitable containers, properly secured.

(8) One end of a needle beam scaffcld may be Supported by a permanent
structural member confeorming to paragraphs (a)}{(8) and (10} of this section.

(9) Each employee working on a needle beam scaffold shall be protected
by a safety belt and lifeline,

(q) Plasterers', decorators', and large area scaffolds. (1) Plasterers'
lathers', and ceiling workers' inside scaffolds shall bte constructed in accord-
ance with the general requirements set forth for independent wood pole scaffolds.
(See paragraph (b) and Tables %Ega—ig and ?;of this section.)

7

{(2) All platform plankg shall be laid with the edges close together.

(3) When ‘independent pole scaffold platforms are erected in sectioms,
such sections shall be provided with connecting runways equlpped with substan—
tial guardrails, .

(&) Guardrails made of lumber, not less than 2 in. x 4 in. (or other mater-
ial providing egquivalent protection), approximately 42 inches high, with a mid-
rail of 1 in., x 6 in. lumber (or other material providing equivalent protection),
and toeboards, shall be installed cn all open sides and ends of all scaffolds
more than 10 feet above the ground or floor, Tosboards shall be a minimum of 4
inches in height. Wire mesh shall be installed in accordance with paragraph (a})
(6) of this section.  —

{r) Interior hung scaffolds. (1) An interior hung scaffold shall be hung
or suspended from the roof structure or ceiling beams.

(2) The suspending wire or fiber rope shall be capable of supperting at
least 6 times the rated load. The rope shall be wrapped 2zt least twice arcund
the supporting members apd twice around the bearers of the scaffold, with each
end of the wire rope secured by at least three standard wire-rope clips properly
installed. :

(3) For hanging wood scaifolds, the following minimum nominal size mater-—
ial ghall B2 used:
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(i) Supporting bearers 2 in. x 10 in. on edge;

{ii) Planking 2 in. =% 10 in., with maximum span 7 ft. for
heavy duty and 10 ft. for light duty or medium duty,

{4) Steel tube and coupler members may be used for hanging scaffolds with
both tvpes of scaffold designed to sustain a uniform distributed working load up
to heavy duty scaffold loads with a safety factor of four.

{5) Guardrails made of lumber, not less than 2 in. x 4 in. {(or other
material providing equivalent protection), approximately 42 inchee high, with
a2 midrail of 1 in. x 6 in. lumber {or other material providing equivalent pro-
tection), and toeboards, shall be installed at all open sides and ends on all
scaffolds more than 10 feet above the ground or floor. Toebeards shall be a
ninimum of 4 inches in height. Wire mesh shall be installed in accordance with
paragraph (a){6) of this sectiomn.

(s) Ladder jack scaffelds., (1) All ladder jack scaffolds shall be limit-
ed to light duty and shall not exceed a height of 20 feet above the floor cor
ground. . - cee . -

(2) A1l ladders used in connection with ladder jack scaffolds shall be
heavy—-duty ladders and shall be designed and constructed in accordance with
American National Standards Institute Al4,1-1968 Safety Code for Portable Wood
Ladders, and Al4.2-1968, Safety Code for Portable Metal Ladders Cleated lad-
ders shall not be used for this purpose.

(3) The ladder jack sHall be so designed and constructed that it will bear
on the side rails in addition to the ladder rungs, or if bearing on rungs only,
the bearing area shall be at least 10 inches on each rung.

(4) Ladders used in conjunction with ladder jacks shall be so placed,
fastened, held, or equipped with devices so as to prevent slipping,

(5) The wood platform planks shall be not less than 2 inch nominal in
thickness. Both metal and wood platform planks shall overlap the bearing surface
not less than 12 inches. The span between supports for wocd shall nct exceed §
feet. Platform width shall be not less than 18 inches.

{6) Not more than two employees shall occupy any given & feet of any lad-
der jack scaffold at any one time.

(t) Window jack scaffolds. (1) Window jack scaffolds shall be used only
for the purpose of working at the window opening through which the jack is placed.

(2) Window jacks shall not be used to supﬁbrt-p;angg placed between one
window jack and another or for other elements of scaffolding.

(3) Window jack scaffolds shall be provided with guardrails unless safety
belts with 1ifelines are attached and provided for employee.
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{(4) WNot more than one employee shall occupy a window jack scaffold at ~
any one time. .

(u) Roofing brackets. (1) Roofing brackets shall be constructed to fit
the pitch of the roof.

(2) Brackets shall be secured in place by nailing in addition to the
pointed metal projections. When it is Impractical to nail brackets, rope sup-—
ports shall be used. When rope supports are used, they shall consist of first=
grade manila of at least 3/4 in. diameter, or equivalent.

(3) A catch platform shall be installed below the working area of roofs
more than 16 ft. from the ground to eaves with a slope greater than 4 in. in
12 in, without a parapet. In width, the platform shall extend 2 ft. beyond the
protection of the eaves and shall be provided with a guardrail, midrail, and
toeboard. This provision shall not apply where employees engaged In work upon
such roofs are protected by a safety belt attached to a lifeline.

(v) Crawling board or chicken ladders. (1) Crawling board shall be not
leas than 10 in. wide and 1 in. thick, having cleats 1l in. x 1% in. The cleats
shall be equal in length to the width of the board and spaced at equal intervals
not to exceed 24 inches, Nails ghall be driven through and clinched on the un-
derside. The crawling board shall extend from the ridge pole to the esaves when
used in commectiocn with rocf construction, repair, or maintenance.

(2) A firmly fastened 1lifeline of at least 3/4 in. diameter rope, or equi-
valent, shall be strung beside each crawling board for a handhold.

{3) Crawling boards shall be secured tc the roof by means of adequate ridge
hooks cr other effective means.

(w) Form scaffelds. (1) Form scaffolds shzall be constructed of wood or
other suitable materials, such as steel or aluminum members of known strength
characteristics. All scaffolds shall be designed and erected with a minimum
safety factor of 4, computed on the basis of the maximum rated Icad.

(2) All scaffold planking shall be 2 minimum of 2 in. x 10 in. nomipal
Scaffold Grade, as recognized and approved grading rules for the species of
lymber used, cor equivalent material., Maximum permissible spans shall not exceed
8 feet on centers for 2 in. x 10 in. nominal planking., Scaffold planks shall be
either nailed or bolted to the ledgers or of such length that they overlap the
ledgers at least 6 inches. Unsupported projecting ends of scaffolding planks
shall be limited to a maximum overhang of 12 inches.

(3) Scaffolds shall not be loaded in excess of the working load for which
they were designed.

(4) TFigure-four form scaffolds:
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(1) TFigure-four scaffolds are intended for light duty
and shall not be used to support loads exceeding
25 pounds per square foot unless specifically de-
signed for heavier loading. for mwinimum design
criteria, see tahle +=I7. 63
&)
TanLzr L~ 17—-MiwimUs DESICN CriTenia ror FicUre-
Four Poru S¢arroros

Members Dimenzions
Uprlghts . omrririmrenins 2x4in. or2x8in
Qutriggers tadgers (twol. ... 1 X 810,

Braces oiimermin e 1 X BN
Guardrails ... 2x4in,

Approximately 42 In,
1x8in

Cruardrad) helght .
Intermedikle guzn

TOSDOATEE v ererm e £0, T IREMUMY,
Mexlmom length of ledgers., 3t 8N,
{ursupported).
h20F LU Y1 ——- 3. 2 L
Upright spacing oo 2L 0in. ton
. sentars),

(ii) Figure-four form scaffold frames shall be spaced
not more than 8 feet on centers and constructed
from sound lumber, as follows:

The outrigger ledger shall consist of two pileces
cf 1 dn. ® 6 in. or heavier material nailed on
opposite sides of the vertical form suppor:i. Led-
gers shall project not more than 3 ft. 6 in. from
the outside of the form support and shall be sub-
stantially braced and secured te prevent tipping
or turning. The knee or angle brace shall inter-
sect the ledger at least 3 feet from the form at
an angle of approximately 439, and the lower end
shall be nailed to a vertical suppcrt. The plat-
form shall comsist of two or more 2 in. x 10 in.
planks, which shall be of such length that they
extend at least &5 inches beyond ledgers at each
end unless secured to the ledgers. When planks
are secured to the ledgers (nailed or bolted) a
wood filler strip shall be used between the led-
gers, Unsupported projecting ends of planks shall
be limlted to an overhang of 12 inches.

{5) Metal bracket form scaffolds:

(i) Metal brackets or scaffold jacks which are an integral
part of the form shall be securely bolted or wealded to
the form. TFelding type brackets shall be elther bolted
or secured with a locking-type pin when extended for use,

(11i) "Clip-on" or "hook-over' brackets may be used, provided
the form walers are bolted to the form or secured by
snap ties or shea-veolt extending through the form and
securely anchored.
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(iidi)

(iv)

)

(6) Wooden bracket form scaffolds:

@ (5

(11)

Section 33.02(w)(5) (iii)

Metal brackets shall be spaced not more than 8 feet
OnL centers.

Scaffold planks shall be either bolted to the metal
brackets or of such length tkat they overlap the
brackets at each end by at least & inches. Unsupported
projecting ends of scaffeld planks shall be limited to
a2 waximem overhang of 12 inches.

Metal bracket form scaffolds shall be equipped with
wood guardrails, intermediate rails, toeboards, and
scaffold planks meeting the minimum dimensions shown

in Table (Metal may be substituted for wood,
providing At affords equivalent or greater design
strength

GD

Tazix L-18—M1nimi'i DESISH CRITERIA FOR METAL
BXACKET FORK ScarroLns

yof

Members

Uprights........, 2x4n

Guardreils..ecee e, 2Z 4 I

Guardrall helght. A

o e w._._...:.: iiprommatels 42 in,
boards

Toe
....... e 10 (N IMum).
Planking. o eeeeee, 22 910

Dimensions

95

Wooden bracket form scaffolds shall an integral part
of the ferm panel. The minimug/deéigi/:;iteria set
forth herein and in Table E—}9 cover scaffolding intend-
ed for light duty and shall not be used to support loads
exceeding 25 pounds per square foot, unless specifically

designed for heavier lecading.

Scaffold 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. Unsupported project-
ing ends of scaffold planks shall be limited to a& maxi-
mum overhange of 12 inches.

@

Taste L-10—Minimvm Drsion CriTInia rok
WooprM BRACEET FolM SoarroLps

Members

Uprighls...oeeeee attrns e atr
Support ledger® e
Maximum scaffold width...... 1L 6in.

Dimensions
2x4inor2xgin
2x¢in.

Braces..... 1x6in
Guardrdlx....... - ¥ N1}
Guardrmdi height......... Approximately 42 in.
Intermediate poardrails. ... I x8in,

ToeBOArds i 4 10, tminimum).
Opright spacing......ccoceeeee. 811, 0 I (0N
centers),
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(iii) Guardrails and toeboards shall be installed on all .
open s8ides and ends of platforms and scaffolding
over 10 ft. above the floor or ground. Guardrails
shall be made of lumber 2 in. x 4 in. nominal dim-
ensicn {(or other material providing equivalent pro-
tection), approximately 42 in. high, supported at
intervals not to exceed 8 ft. Guardrails shall be
equipped with midrails constructed of 1 in. x 6 in.
nominal luzber (cr other material providing egquiva-
lent protection). Toeboards shall extend not less
than 4 in, above the scaffold plank.

(x) Pump jack scaffolds. (1) Pump lack scaffolds shall:
(i) Not carry a working load exceeding 500 pounds; and

(ii) Be capable of supporting without failure at least
four times the maxirum load,

{iii)} The manufactured components shall not b2 loaded in
excess of the manufacturer's reccmmended limits.

{2) Pump jack brackets, braces, and accessories shzsll be fabricated from
metal plates and angles. Each pump jack bracket shall have two positive grip-
ping mechanisms to prevent any failure or slippage.

(3) The platform bracket shall be Vfully decked and the plénking secured. .
Planking, or equivalent, shall conform with paragraph {(a) ¢f this section.

(4) (i) When wood scaffold planks are used a2z platfcrms,
poles used for pump jacks shall net be spaced
more than 10 feet center to center. When fabri-
cated platforms are used that fully comply with
all other provisions of ths paragraph (x), peole
spacing may excesd 10 feet center to center.

{(ii) Peles shall not exceed 30 feet in height.

(1ii) Poles shall be secured to the work wall by rigid
triangular bracing, or equivalent, at the bottom,
top, and other points as necessary, to provide a
maximum vertical spacing cf not more than 10 feet
between braces. Each brace shall be capable of
supporting a minimum of 225 pounds tension or com-
pression.

{iv} For the pump jack brackat to pass bracing already
installed, an extra brace shall be used approxi-
mately 4 feet above the one to be passed until the
original brace is reinstalled,
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(5) 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,
straight-grained, clear, free of cross-grain, shakes, large loose or dead knots,
and other defects which might impalr strength.

{(7) When pcles are constructed of twec continucus lengths, they shall be
two by fours, spiked together with the seam parallel to the bracket, and with
10d common nails, no more than 12 inches center to center, staggered uniformly
from opposite outside adges. B

(8) If two by fours are spliced to make up the pole, the splices shall be
gc constructed as to develop the full strength of the member.

(9) A ladder shall be provided for access to the platform during use.

(10) Not more than twec persons shall be permitted at one time upon a pump
jack scaffold betwegen any two Supports.

(11} Pump jack scaffolds shall be provided with standard guardrails as
defined in Section 32 of these regulations, but no guardrail is required when
safety belts with lifelines are provided for employees.

(12) When a work bench is used at an approximte height of 42 inches, the
top guardrail may be eliminated, if the work bench is fully decked, the planking
secured, and is capable of withstanding 200 pounds pressure In any direction.

(13} Employees shall not be permitted to use a work bench as a scaffeld
platform. T

33.03 Manually Propelled Mobile Ladder Stands and Scaffolds (Towers). (a)
General Requirements. (1) Application. This section is intended to prescribe
rules and requirements for the design, construction, and use of mobile weork plat-
forms (including ladder stands but net including zerial ladders) and rolling
(mobile) scaffolds (towars). This standard is promulgated to 2id in providing
for the safety of life, limb, and property, by establishing minimum standards for
structural desgign requirements and for the use of mobile work platforms and towers.

(2) Working loads.

(1) TWork platforms and scaffolds shall be capable of carry-
ing the design load under varying circumstances depend-
ing upon the conditions of use. Therefore, all parts
and appurtenances necessary for thelr safe and efficlent
utilization must be integral parts of the design.

(i1) Specific design and construction requirements are not 2
part of this secticn because of the wide variety of mat-
erials and design possibilities. However, the design
shall be such as to produce a mobile ladder stand or
scaffold that will safely sustain the specified loads,
The material selected shall be of sufficient strength
to meet the test requirements and shall be protected
against corrosion or deterioration.
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(3)

(1iii)

{iv)

)

Work

(1)

(1)

Section 33.03(a){2){4)

A) The deslign working lcad of ladder stamds shall
be calculated on the basis of one c¢r more 200-
pound persons together with 50 pcunds of equip-
ment each.

B)Y The design load of all scaffolds shall be cal-
culated cn the basis of:

Light -- Designed and constructed to carry a
working load of 25 pounds per square foot,

Medium -- Designed and constructed to carry
a working load of 50 pounds per square foot.

Heavy =-- Designed and constructed to carry a
working lcad of 75 pounds per square foot.

All ladder stands and scaffolds shall be cap-
able of supperting at least four times the
design werking lecad.

The materials used in mobile ladder stands and
scaffolds shall be of standard manufacture and
conform to standard spécifications of strength,
dimensions, and welights, and shall be selected
to safely support the design working load.

Nails, bolts, or other fasteners used in the con-
struction cf ladders, scaffolds, and towers shall
be of adequate size and in suffiicient numbers at
each connection to develop the designed strength
of the unit, Nails shall be driven full length.
{All nails should be immediately withdrawn from
dismantled lumber.)

All exposed surfaces shall be free from sharp edges,
burrs or cther safety hazards.

levels,

The maximum woerk level height shall not exceed four (4)
times the minimum or least base dimensions 2f any mobile
ladder stand or scaffold. Where the basic mobile unit
does not meet this requirement, suitable cutrigger frames
shall be employed tc achieve this least base dimension,
or previsions shall be made to guy or brace the unit ag-
ainst tipping.

The minimum platform width for any work level shall not

be less than 20 for mcbile scaffolds (towers). Ladder
stands shall have a minimum step width of 16 inches.
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. (11i1) The supporting structure for the work level shall be
rigldly braced, using adequate cross bracing or dia-
gonal bracing with rigid platforms at each work lavel.

(iv) The steps of ladder stands shall be fabricated from
slip resistant treads,

(v) The work level platform of scaffclds (towers) shall
be of wood, aluminum, or plywocd planking, steel or
expanded metal, for the full width of the scaffeld,
except for necessary openings. Work platforms shall
be secured in place. All planking shall be Z inch
(nominal) scaffold grade minimum 1,500 f. (stress
grade) construction grade lumber or equivalent.

(vi) All scaffold work levels 10 feet or higher above the
ground or floor shall have & standard (4-inch nominal)
toeboard. - :

(vii) All work levels 10 feet or higher above the ground or
ficor shall have a guardrail of 2 in x 4 in. nominal
cr the equivalent installed no less than 36 inches or
more than 42 inches high, with a midrail, when required,
of 1 in. x4 in. nominzl lumber or eguiwvalent.

. (viii) A climbing ladder or stairway shall be provided for
- proper access and egress, and shall be affixed or
built into the scaffold and so located that its use
will not have a tendency to tip the scaffold., A
landing platform shall be provided at intervals not
to exceed 30 feet.

(4) Wheels or casters.

(1) Wheels or casters shall be properly designed for
strength and dimensions tc support four (4) times
the design working load. -

(11) All scaffold casters shall be provided with a posi-
tive wheel and/or swivel lock tc prevent movement.
Ladder stands shall have at least two (2) of the
four (4) casters and shall be of the swivel type.

(iii) Where leveling of the elevated work platform is
required, screw jacks or other suitable mezns for
adjusting the height shall be provided in the base
section of each mobile unit.
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{b) Mobile tubular welded sectional folding scaffolds. (1) General.
Units including sectional stairway and sectional ladder scaffelds shall be de-
signed tc comply with the requirements of paragraph (a) of this section.

(2) Stairway. An integral set of pivoting and hinged folding diagonal
and horizontal braces and a detachable work platform shall be incorporated into
the structure of each sectional folding stairway scaffold.

{3) Bracing. An integral set of pivoting and hinged folding diagonal
and horizontal braces and a detschable work platform shall be incorporated inte
the structure of each sectional folding ladder scaifold.

(4) Sectional folding stairway scaffelds. Sectional folding stairway
scaffolds shall be designed as medium duty scaffolds except for high clearance.
These special base sectiocns shall be designed as light duty scaffolds. When up-
par sectional folding stairway scaffolds are used with a special high clearance
hase, the load capacity ¢f the entire scaffold shall be reduced accordingly.

The width of a sectional feolding stairway scaffold shall not exceed 4k feet.
The maximum length of a sectional folding stairway scaffeld shall not exceed
6 feet,

(5) Sectional folding ladder scaffolds. Sectional folding ladder scaf-
folds shall be designed as light duty scaffolds including special base (open
end) secticns which are designed for high clearance. For certain special ap-
plications the six foot (6') long unit, & ft. 6 in. for an eight foot (8"
unit or a 10 ft. 6 in. for a ten foet {10') long unit.

(6) End frames. The and frames of sacticnal ladder and stalrway scal-
folds shall be designed so that the horizontal bearsrs provide supports for
multiple planking levels.

(7) Erection. Only the manufacturer of the scaffold or his qualified
designated agent shall be permitted to erect or supervise the erection of scaf-
folds exceeding 30 feet in height above the base, unless such structure is ap-
proved in writing by a licensed professional engineer, or erected in accordance
with instructions furnished by the manufacturer.

33.04 Definitions applicable to this subpart. (a) 'Ladders" (1) "Cleats”
Ladder crosspieces of rectangular creoss sectiocn placed on edgz on which a person
may step in ascending or descending.

(2) "Single cleat ladder” One which consists ¢f a pair of side rails,
usually parallel, but with flared side rails permissible, cennected together
with cleats that are joined to the side rails at regular intervals.

(3) '"Double cleat ladder" One that is similar to a single cleat ladder,
but is wider, with an additional center rail which will allow for two-way traffic
for workmen in ascending and descending.

{b) "Scaffolding'" (1) "Bearer” =z horizontal member of z scaffold upon

which the platform rests and which may be supported by ledgers.
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(2) "Boatswain's chair" A seat supported by slings attached to a sus—
pended rope, designed to accommodate cne workman in a sitting position.

(3) "Brace'" A tie that holds one scaffold member in a fixed position
with respect to another member.

(4) Bricklayers' square scaffold" A scaffcld composed of framed wood
squares which support a platform, limited to light and medium duty.

(5) Carpenters' bracket scaffold" A scaffold consisting of wood or metal
brackets supporting a platform.

(6} '"Coupler"” A device for locking together the component parts of a
tubular metal scaffold. (The material used for the couplers shall be of a
structural type, such as drop-iforged steel, malleable iron, or structural
grade aluminum).

(7) "Crawling beard or chicken ladder" A plank with cleats spaced and
secured at equal intervals, for use by a worker on roofs, nct designed to
carry any material.

(8) '"Double pole or independent pole scaffold"” A geaffold supported from
the base by a double row of uprights, independent of support from the walls and
constructed of uprights, ledgers, horizontal platform Bearers, and diagonal
bracing. ) .

(9) "Float or ship scaffold" A scaffold hung from overhead supports by
means ci ropes and consisting of substantial platferm having diagonal bracing
underneath, resting upon and securely fzstened to two parallel plank bearers
at right angles to the span.

(10) "Guardrail” A rail secured to uprights and erected along the ex-
posed sides and ends of platforms.

(11) "Heavy duty scaffold" A scaffold designed and constructed to carry
a working load not to exceed 75 pounds per square foot.

(12) '"Herse scaffold"” A scaffold for light or medium duty, composed of
horses suppeorting a2 werk platform.

(13) "Interior hung scaffold" A scaffold suspended from the ceiling or
rcof structure. ) »

(14) "Ladder jack scaffold" A light duty scaffold supported by brackets
attached to ladders.

(15) '"Ledgers (stringers)" A horizontal scaffold member which extends

from post to post and which supports the putlogs or bearers forming a tie be-
tween the posths. .
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(16) "Light duty scaffold” A scaffcld designed and constructed to carry
a working lcad not to exceed 25 pounds per square foot.

(17) "anually propelled mobile scaffold" A pertable rolling scaffold
supported by casters.

{18) '"Masons' adjustable multiple-point suspension scaffold” A scaffold
having a continucus platform supported by bearers suspended by wire rope from
overhead supports, so arranged and cperated as to permit the raising or lower-
ing of the platform to desired working positions.

(19) "Maximum rated locad" The total of all loads including the working
load, the weight of the scaffold, and such other loads as may be reasonably
anticipated.

(20) "™edium duty scaffold" A scaffold designed and ccnstructed to carry
a working lcad nct to exceed 50 pounds per square foot.

(21} '"Midrail" A rail approximately midway between the guardrail and
platform, secured to the uprights erected along the exposed sides and ends of
platforms.

(22) '"Needle beam scaffold" A light duty scaffold consisting of needle
beams supporting a platform. R

(23) "OQutrigger scaffold" A scaffold supported by outriggers or thrust-
outs projecting bevond the wall or face of the building or structure, the in-
board ends of which are secured inside of such building or structure.

(24} "TPutlog" A scaffold member upon which the platfcrm rasts.

(25) "Roofing or bearser bracket” A bracket used in slope roof comstruc—
tion, having provisions for fastening tc the roof or supported by ropes fasten-
ed over the ridge and secured tc some suitable object.

(26) "Runner" The lengthwise horizontal bracing or bearing members or
beoth.

{27) "Scaffold" Any temporary elevated platform and its supporting strue—
ture used for supporting workmen or materials, or both.

(28) "Sipgle-point adjustable suspension scaffold” A manually or power-
operataed unit designed for light duty use, supported by 2 single wire rope from
an overhead support sc arranged and cperated as to permit the raising or lower-
ing of platform to desired working pesitioms.

(29) "Single-pole scaffold" Platforms resting on putlogs 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 supported con or in a wall.
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(30) 'Stone setters' adjustable multiple-point suspension scaffeld" A
swinging type scaffeld having a platform supported by hangers suspended at four
points so as to permit the raising or lowering of the platform to the desired
working position by the use of hoisting machines.

(31) "Toeboard" A barrier secured aleng the sides and ends of a plat-
form to guard against the falling of material.

(32) '"Tube and coupler scaffold"” An assembly consisting of tubing which
serves as posts, bearers, braces, ties, and runners, a base supporting the pests,
and special couplers which serve to comnect the uprights and to Join the wvarious
members. o o

(33) '"'Tubular welded frame scaffcld" A secticnal panel or frame metal
scaffold sustantially bullit up of prefabricated welded sections which consists
of posts and horizontal bearer with intermediate members,

(34) "Two-peint suspension scaffold (swinging scaffold)' A sceffold, the
platform of which is supported by hangers (stirrups) at two pecints, suspended
from overhead supports so as to permit the raising or lowering of the platform
to the desired working pesition by tackle or hoisting machines.

(35) '"Window jack scaffold" A scaffold, the platform of which is supported
by a bracket or jack which projects through a window opening.

(36) . "Werking load" Load imposed by men, materials, and equipment.

(37) '"Ladder stand" a mobile fixed size self-supporting ladder consisting
of a wide flat tread ladder in the form of stairs. The assembly may include
handrails.

33.05 Guardrails, handrails, and covers. (a) General provisions. This
subpart shall apply to temperary or emergency conditicns where there is danger
of employees or materials falling through flcor, roof, or wall openings or from
stairways, or runways.

(b) Guarding of floor openings and floor holes. (a) TFloor openings shall
be guarded by a standard railing and toebecards or cover, as specified in para-
graph (£) of this secticn. In general, the railing shall be provided on all ex-
posed sides, except at entrances to stairways.

{2) Ladderway floor cpenings or platforms shall be guarded by standard
railings with standard toeboards on 21l exposed sides, except at entrances to
opening, with the passage through the railing either provided with a swinging
gate or so offset that a2 person canmot walk directly into the opening.

(3) Hatchways and chute floor openings shall be guarded by ons of the
following: o

Page 98




Series Section 33.05(k)(3){L)

(1) Hinged covers of standard strength and constructicn
and a standard railing with only one exposed side.
When the opening is not in use, the cover shall be
closed or the exposed side shall be guarded at both
tep and intermediate positions by removable standard
railings;

(ii} A removable standard railing with toeboard on not
more than two sides of the opening and fixed stan-
dard railings with toebeoards on all other exposed
sides. The removable ralling shall be kept in place
when the opening is not In use and should preferably
be hinged or otherwlse mounted sc as to be cenven-—

*sog? © iently replaceable.

(4) Wherever there is danger of falling through a skylight opening, it
-{ 'shall be guarded by a fixed standard railing on all exposed sides or a cover
capable of sustaining the weight of a Z00-pound person.

{5) Pits and trap-door fléor openings shall be guarded by floor open-
ing covers of standard strength and construction. While the cover is not in
place, the pit or trap cpenings shall be protected cn all exposed sides by
removable standard railings.

(6) Manhole flcor openings shall be guarded by standard covers which
need not be hinged in place. While the cover is not in place, the manhole
opening shall be protected by standard railings.

{7) Temporary floor cpenings shall have standard railings.

{8) Floor holes, into which persons can acceidentally walk, shall be
guarded by either a standard railing with standard toeboard on all exposed
sides, or a floor hole cover of standard strength and construction that Iis
secured against accidental displacement. While the cover 1s not In place,
the floor hole shall be protected by a standard railing.

(9) Where doors or gates open directly on a stairway, a platform shall
be provided, and the swing of the door shall nct reduze the effective width
cf the platform to less than 20 inches.

{¢) Guarding of wall openings. (1) Wall cpenings, from which there is
a drop of more than 4 feet, and the bottom of the opening is less than thrae
feet above the working surface, shall be guarded as follows:

(1) When the height and placement of the opening in
relation to the working surface is such that ei-
ther a standard rail or intermediate rail will
effectively reduce the danger of falling, cne or
both shall be provided;
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(ii) The bottom of a wall opening, which is less than
four inches above the working surface, regardless
of width, shall be protected by a standard toe-
board or an enclosing screen either of solid con-
struction or as specified in paragraph (L) (7)(ii)
of this section.

(2) An extension platform outside a wall opening onto which materials can
be hoisted for handling shall have side rails or equivalent guards of standard
specifications. One side of an extension platform may have removable railings
in order to facilitate handling materials.

(3) When a chute is attached to an opening, the provisions of paragraph
(c) (1) of this section shall apply, except that a toeboard is not required.

(d) Guarding of open-sided floors, platforms, and runways. (1) Every
open-sided floor or platform 6 feet or more above adjacent floor or ground
level shall be guarded by a_standard railing, cor the equivalent, a2s specified
in paragraph (£)(l) of this section, all cpen sides, except where there is
entrance toc a ramp, stairway, or fized ladder. The railing shall be provided
with a standard toeboard wherever, beneath the open sides, persons can pass,
or there is moving machinery, or there is egquipment with which falling mater-
ials could create a hazard.

{2) Runways shall be guarded by a standard railing, or the equivalent as
specified in paragraph (£) of this section, on 21l open sides, four feet or more
above the floor or ground level. Wherever tools, machine parts, or materials
are likely to be used on the runway, a toeboard shall alsc be provided on each
exposed side.

(3) Runways used exclusively for special purposes may have the railing
on one side omitted where operating condition necessitate such omission, pro-
viding the falling hazard is minimized by using 2 runway not less than 18 in.
wide. )

(4) Where employees entering upon runways become thereby expcsed to mach-
inery, electrical equipment, or cther danger not s falling hazard, additiomnal
guarding shall be provided. o

(5) Regardless of height, open-sided floors, walkways, platforms, or
runways above or adjacent to dangerous equipment, pickling or galvanizing tanks,
degreasing units, and similar hazards shall be guarded with z standard railing
and toeboard.

(e) Stailrway railings and guards. (1) Every flight of stazirs having (4)
four or more risers shall be equipped with standard stair railings or standard
handrails as specified below, the width of the stair tc be measured clear of
all obstructions except handrails:
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(i) On stairways less than 44 inches wide having both
sides enclosed, at least one handrail, preferably
on the right side descending;

(ii) On stairways less than 44 Inches wide having one
side open, at least one stair railing on the open
side;

(iii) On stairways less than &4 inches wide having both
sides open, one stair railing cn each side;

(iv}) On stairways more than 44 inches wide but less than
88 inches wide, cn handrail on each enclosed side,
and one intermediate stair railing located approxi-
mately midway of the width.

(v) On stairways 88 or more inches wide, one handrail
on each enclosed side, one stailr railing on each
open side, and one intermediate stair railing lo-
cated approximately midway of the width.

(2) Winding stairs shall be equipped with a handrail offset to prevent
walking on all portions of the treads having width less than 6 inches.

(f) Standard specifications. (1) A standard railing shall consist of
top rail, intermediate rail, toeboard, and posts, and shall have a vertical
height of approximately 42 inches from upper surface of teop rail to floor,
platform, runway, or ramp level. The top rail shall be smooth-surfaced through-
put the length of the railing. The intermediate rail shall be halfway between
the top rail in the fleoor, platform, runway, or ramp. The ends of the rails
shall not overhang the terminal posts except where such overhang dces not con-
stitute a projection hazard. Minimum requirements for standard railings under
various types of construction are specified in the follcowing paragraphs:

(i) TFor wood railings, the posts shall be of at least 2
in. x 4 in. stock spaced not to exceed 8 feet; the
toprail shall be of at least 2 in. % 4 in. stock;
the intermediate rail shall be of at least 1 in. =
6 in. stock.

(ii) TFor pipe steel rallings, posts and top and inter-
mediate railings shall be at least 1% inches nominal
diameter with posts spaced not more than 8 feet on
centers.

{(iii) For structural steel railings, posts and top and inter-
mediate rails shall be cof 2 in. x 2 in. by 3/8 in. angles
or other metal shapes of equivalent bending strength, with
posts spaced not more than 8 feet on centers.,
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(iv)

(v)

(vi)

_Section 33.05(£) (1) (iv)

The anchoring of posts and framing of members for
railings of all types shall be of such construction
that the completed structure shall be capable of
withstanding a leoad of at least 200 pounds applied
in any directicn at any point on the top rail, with
a minimum ©f deflection.

Railings receiving heavy stresses firom employees
trucking or handling materials shall be provided
additional strength by the use of heavier stock,
closer spacing of posts, bracing, or by other
means.

Cther types, sizes, and arrangements of railing
construction are acceptable, provided they meet
the following conditicns:

2) A smooth-surfaced top rail at a height above
the floor, platform, runway, or ramp level of
approximately 42 inches;

b) A strength to withstand at least the minimum
requirement cf 200 pounds top rail pressure
with 2z minimum of deflection;

c) Protection between top rail and floor, plat-
form, runway, ramp, or stair treads, equiva-
lent at. least to that afforded by a standaxd
intermediate rail;

d}) Elimination of overhang of rail ends unless
such overhang does not constitute a hazard.

(2) A stair railing shall be of construction similar to a standard rail-
ing, but the vertical height shall be not more than 34 inches nor less than 30
incheés from upper surface of top rail to surface of tread in line with face of
riser at forward edge of tread,

(3 (D

(ii)

A standard toeboard shall be 4 inches minimum in
vertical height from its top edge to the level of
the flocr, platform, runway, or ramp. Lt shall be
securely fastened in place znd have not more than
Y-inch clearance above the floor level. It may be
made of any substantial material, either solid, or
with openings not over l_in. in greatest dimension.

Where material is piled to such height that a stan-
dard toeboard dees not provide protection, paneling
oy screening from floor to intermediate rail or to

top rail shall be provided.
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(4) (i) A standard handrail shall be of construction similar
to a standard railing except that it is mounted on a
wall or partition, and does not include an intermed-
iate rail. It shall have a smooth surface along the
top ard both sides of the handrail. The handrail
shall have an adeguate handhcld for any one grasping
it to avoid falling. Ends cf the handrail shall be

constructed so as not to conmstitute a projection haz-
ard.

{ii) The height of handrails shall be not more than 34 in.
nor less than 30 in. from upper surface of handraill to
surface of tread, in line with face of riser or toc sur-
face of ramp. T

(iii) All handrails and railing shall be provided with a
clearance of approximately 3 in. between the handraill
or railing and any cther cbject.

(5) Floor opening covers shall be of any material that meets the follow-
ing strength requirements:

{i) Conduits, trenches, and manhole covers and their sup-
ports, when located in roadwavs, and vehicular aisles,
shall be designed to carry a truck rear-axle load of
at least 2 times the maximum intended lcad.

{ii) The floor opéning cover shall be capable of suppeorting
the maximum intended lcad and so installed as to pre-
vent accldental displacement.

(6) Skylight openings that create a falling hazard shall be guarded with
a2 standard railing, or covered in accordance with paragraph (5)(1i) of this
paragraph.

(7) Wall opening protection shall meet the following requirements:

{i) Barriers shall be of such construction and mounting
that, when in place at the opening, the barrier is
capable cf withstanding a icad of at least 200 1lbs.
applied in any direction {except upward), with a
minimum of deflection at any point on the top rail
or corresponding member.

(ii) Screens shall be of such construction and mounting
that they are capable of withstanding a load of at
least 200 1bs. applied horizontally at any point on
the near side of the screen. They may be of solid
construction, of grill work with openings nct more
than 4 in., wide with length unrestricted.
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33.06 Guarding floor and wall openings and holes. (a) Wall hecle. An
opening less than 30 inches but more than 1 inch high, of unrestricted width,
in any wall or partition; such as a ventilarion hole or drainage scuper.

(b) Where there is a hazard of materizals falling through a wall hole,
and the lewer edge of the near side of the hole is less than & inches above
the floer, and the far side of the hole more than 5 feet zbove the next lower
level, the hole shall be protected by a standard toeboard, or an enclosing
screen either of selid construction or as specified in this section.

33.07 Stairways. {a) On all structures, two cor more floors (20 feet
or over) in height, stairways, ladders, or ramps shall be provided for em-
pleyees during the construction period.

{(b) Stairway railings and guardrails shall meet the requirements of
Section 33.053, paragraphs (e) and (f) of these regulations.

(e) All parts of stairways shall be free of hazardous projections, such
as protruding nails.

(d) Debris, and cother loose materials, shall not be allowed on or under
stairways. -

(e) Slippery cenditions ¢n stairways snall be ellmlnated as soon as pos-
sible after they occur.

(£) Permanent steel or other metal stairways, and landings with hollow
pan—-type treads that are to be filled with concrete or cther materials, when
used during construction, shzll be filled to the level of the nosing with
solid material. The requirement shall not apply during the period of actual
construction of the stalrways themselves.

(g) Wooden treads for temporary service shall be full width.
(h) Metal landings shall be secured in place before filling.

(i} Temporary stairs shall have z landing not less than 30 inches in
the direction of travel at every 12 feet of verticzl rise.

(i) Stadirs shall be installed at angles tc the horizontal between 300
and 50°.

(k) Rise height and tread width shall be uniform throughout any flight
of stairs including any foundation structure used as one or more treads of the
stairs.

(1} All stairs shall be lighted in accordance with this sesction.
(m) Spiral stairways shall npt be permitted except for special limited

usage and secondary access situations where it is not practical to provide a
conventional stairway.
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33.08 Definitions applicable tc this subpart. {z) "Floor hole" An
opening measuring less than 12 inches but more than 1 inch in its least di-
mension in any floor, roof, or platform through which materials but not per-
sons may fall, such as belt hold, pipe opening, or slct opening.

(b} "Floor opening'" An opening measuring 12 inches or meore in its
least dimension in any floor, rocf, or platform through which perscns may
fall.

{c) '"Handrail” A bar or pipe supported on brackets from a wall or
partition, as on a stairway or ramp, to furnish persons with a handhcld in
case of tripping.

(d) "Nouse, nosing" That portion of a tread projecting beyond the face
of the riser immediately below.

(e) YPlatform" A working space for persons, elevated above the surround-
ing £ioor or ground, such as a balcony or platform for the operation of mach-
inery and equipment.

(£) "Runway" A passageway for perscns, elevated above the surrounding
fioor or ground level, such as a footwalk along shafting or a walkway between
buildings.

(g) "Rise'" The vertical distance from the top of a tread to ths top of
the next higher tread.

(R) "Stair platform” An extended step or landing breaking a2 continuous
run of stairs.

(1) "Stair railing" A vertical barrier erected along exposed sides of
a stairway to prevent falls of persons.

(j) "Stairs, stairways"” A series of steps leading from one level or
floor ot another, or leading to platforms, pits, boiler rooms, crossovers, or
around machinery, tanks, and other equipment that are used more cor less con-
tinuously or routinely by employees or only occasionally by specific individ-
uals. For the purposs of this subpart, a2 series of steps and landings having
three or more rises constitutes stairs or stairway.

(k) "Standard raiiing” A wertical barrier erected zlcng exposed edges
of a floor cpening, wall opening, ramp, platform, or runway to prevent falls
of persons. )

(1) “3tandard strength and censtruction" Any construction of railings,
covers, ¢r other guards that meets the requirements of this subpart.

(m) "Toebocard" A vertical barrier at fleor level erected aleng expcsed
edges of a floor opening, platform, runway, or ramp to prevent falls of mater—
ials. T R T ’
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(n) "Tread width" The horizontal distance from front to back of tread,
including nosing, when used.

(o) '"Wall opening" An opening at least 30 inches high and 18 inches wide,
in any wall or partitiom, through which persons may fall, such as a yardarm
doorway or chute opening.

Section 34. Cranes, derricks, hoists, elevators, and conveyors

34.01 Cranes and derricks. (a) General requirements. (1) The employer
shall comply with the manufacturer's specifications and limitations applicabie
to the operation of any and all crares and derricks. When manufacturer's spe-
cifications are not available, the limitations assigned to the equipment shall
be based on the determinations of a qualified engineer competent in this field
and such determinations will be appropriately decumented and recorded. Attach-
ments used with cranes shall not exceed the capacity, rating, or scope reccmmend-
ed by the manufacturer.

(2) Rated load capacities, and recommended operating speeds, special haz-
ard warnings, cor instruction, shall be conspicuously posted on all equipment.
Instructicns or warnings shall be visible to the operator whlle he is at his

centrol station.

(3) Hand signals to crane and derrick operators shall be those prescribed
by the applicable ANSI standard for the type of crane inm use. Apn illustration
of the signals shall be pested at the job site.

(4) The employer shall designate a competent person who shall inspect all
machinery and equipment each shift prior to each use, and during use, to make
sure 1t is in safe operating condition. Anv deficiencies shall be repaired, or
defective parts replaced, before continued use.

(5) A thorough, annual inspection of the hoisting machinery shall be made
by a competent person, or by a private agency recognized by the U. S. Department
of Labor. The employer shall maintain a reccrd of the time and dates and re-
sults of each inspection feor each hoisting machine and piece of equipment.

(6) Wire rope shall be taken out of service when any of the following
conditions exist::

(1) In running ropes, six randomly distributed broken
wires or three broken wires in one lay,

(idi) Wéar of one-third the original diameter of cutside
individual wires. ZXinking, crushing, bird caging,

or any other damage resulting in distortion of the
rope structure;

(i1i) Evidence of any heat damage from any cause;
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(iv) Reductions from nominal diameter of more than 1/64 .
inch feor diameters up to and including 3/16 inch,

1/32 inch for diameters 3/8 inch to and including
% inch, 3/64 inch for diameters 9/16 inch to and
including 3/4 inch, 1/16 inch for diameters 7/8
inch to 1 1/8 inches inclusive, 3/32 inch for dia-
meters 1% to 1% inches inclusive:

(v) 1In standing ropes, more than two broken wires in
one lay In secticns beyvond end connections or more
than one broken wire at an end connection.

(vi) Wire rope safety factors shall be in accordance
with American National Standards Institute B30.5-
1968 or SAE J95G-1966.

(7) Belts, gears, shafts, pulleys, sprockets, spindles, drums, fly wheels,
chains, or other reciprocating, rotating, or other moving parts or equipment
shall be guarded if such parts are exposed to contact by emplovees or otherwise
create a hazard. Guarding shall meet the requirements of the American National

Standards Institute B15.1-1958 Rev. Safety Code for Mechanical Power Transmission
Apparatus.

(8) Accessible areas within the swing radius of the rear of the rotating
superstructure of the crane, eilther permanently eor temporarily mounted, shall

be barricaded in such a manner as to prevent an employee from being struck er .
crushed by the crane.

(9) AlLl exhaust pipes shall be guarded or insulated in areas where con-
tact by emplovees is possible in the performance of normal duties.

(10) Whenever internal combustion engine powered equipment exhausts in
enclosed spaces, tests shall be made and recorded to see that employees are not
exposed to unsafe concentrations of toxic gases or oxygen deficient atmospheres.

(11) All windows din cabs shall be of safety glass, or equivalent, that

introduces no visible distortion that will interfere with the safe operation
of the machine.

{12) (i) VWhere necessary for rigging or service requirements,
a ladder, or steps, shall be provided to give access
to a cab roof.

(i1} Guardrails, handhelds, and steps shall be provided on

cranes for each access to the car and cab, conforming
the ANST B30.35.

{(iii) Platforms and walkways shall have anti-skid surfaces.
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(13} PFuel tank filler pipe shall be located in such a position, or
protected in such 2 manner, as not to allow spill or overflow te run onto
the eagine, exhaust, or electrical equipment of any machine being fueled.

(1) An accessible fire extinguisher of 5BC rating, or
higher, shall be avallable at all operator stations
or cabs of equipment.

(ii) A2l fuels shall be transported, stored, and handled
to meet the rules of Subpart F of this part. When
fuel is transported by vehicles on public highways
Department of Transportation rules contained in 45
CFR Parts 177 and 393 concerning such vehicular
transportation are considered applicable.

(14) Except where electrical distribution and transmission lines have
been deenergized and visibly grounded at point of work or where insulating bar-
riers, not a part of or an attachment to the equipment or machinery, have been
erected to prevent physical contact with the lines, equipment or machines shall
be operated prozimate to power lines only in accordance with the folleowing:

(i) For lines rated 50 kV. or belcw, minimum clearance
between the lines and any part of the crane or load
shall be 10 feety

(ii) For lines rated over 50 kV., minimum clearance he-~
tween the lines and any part of the crane or load
shall be 10 feet plus 0.4 inch for each i1 kV. over
50 kV., or twice the length of the 1line insulator,
but never less than 10 feet;

(iii) In transit with nc load and boom lowered, the equip-
ment clearance shall be a minimum of 4 feet for wveolt-
ages less than 40 kV., up to and including 345 kvV.
and 16 feet for voltages up teo and ineluding 750 kv.

(iv) A person shall be designated to observe clearance of
the equipment and give timely warning for all opera-
tions where it i1s difficult for the cperator to main-
tain the desired clearance by visual means;

(v) Cage-type boom guards, insulating links, or proximity
warning devices may be used on cranes, but the use of
such devices shall not alter the requirements of anv
other regulation of this part even if such device is
required by law or regulation;

(vi) Any overhead wire shall be considered to be an ener-
gized line unless and until the person owning such
line cr the electrical utility authorities indicate
that it is not an energized line and it has been vis-
ibly grounded;

Page 108




Adm. Reg. 22-4

Series Secticn 34.01{a){(14){(vii)
22-2a=4
(vii) Prior to work near transmitter towers where an elec- .
tric charge can be induced in the equipment or mater-

ials being handled, the transmitter shall be deener—-
gized or tests shall be made to determine if electrical
charge is induced on the crane., The following precau-
tions shall be taken when necessary tc dissipate induced
voltages:

a) The equipment shall be provided with an
electrical ground directiy to the upper

retating structure supporting the 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 nonccnductive poles
having large alligater clips or other sim-
ilar protection to attach the ground cable
to the load.

¢) Combustible and flammable materials shall
be removed from the immediate area prior to
operation. )

(15) HNo modifications.or addiiions which affect the capacity cor safe .
operation of the equipment shall be made by the employer without the manu-
facturer's written approval, If such modifications or changes are made, the
capacity, operaticn, and maintenance instruction plates, tags, or decals, shall

be changed accordingly. In nc case shall the original safety factor of the
equipment bs reduced.

(16) The employer shall comply with Power Crane and Shovel Association
Mobile Hydraulic Crane Standard No. 2.

(17) Sidebcom cranes mounted on wheel or crawler tractors shall meet the
requirements of SAE J743-1964. )

(b) Crawler, locomotive, and truck cranes. (1) All iibs shall have pos-
itive stops to prevent their movement of more than 5° above the straight line of
the jib and boom on conventional type crane booms. The use of cable type belly
slings does not constitute compliance with this rule,

(2) A1l crawler, truck, or locomotive cranes in use shall meet the appli-
cable requirements for design, inspection, construction, testing, maintenance,

and operation as prescribed im the ANSI B30.5-1958, Safety Code for Crawler Lo-
comotives and Truck Cranes.
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(¢) Bammerhead tower cranes. (1) Adequate clearance shall be maintained
between moving and rctating structures of the crane and fixed objects to allow
the passage of employees without harm.

(2) Employees required to perform duties on the horizontal boom of hammer-
head tower cranes shall be protected against falling by guardrails or by safety
belts and lanyards attached to lifelines in conformance with this section.

(3) Buffers shall be provided at both ends of travel of the trolley.

(4) Cranes mounted on rail tracks shall be equipped with limit switches
limiting the travel of the crane on the track and stops or buffers at each end
of the tracks,

(5) All hammerhead tower cranes in use shall meet the applicable require-
ments for design, comstructicn, imstallation, testing, maintenance, inspection,
and operation as prescribed by the manufacturer.

(d) Overhead and gantry cranes. (1) The rated load of the crane shall
be plainly marked on each side of the crane, and if the crane has more than one
hoisting unit, each hoist shall have its rated load marked on it or its load
block, and this marking shall be clearly legible from the ground or floor.

(2) Bridge trucks shall be equipped with sweeps which extend below the
top of the rail and project in front of the truck wheels,

(3) Except for floor-operated cranes, a gong or other effective audible
warning signal shall be provided feor each crane equipped with 2 power travel-
ing mechanism.

(4) All overhead and gantry cranes in use shall meet the applicable ré-
quirements for design, construction, installation, testing, maintenance, in-
spection, and operation as prescribed in the ANSI B30.2-1567, Safety Code for
Cverhead and Gantry Cranes.

(e} Derricks. AIl derricks in use shall meet the applicable require~
ments for design, construction, installation, inspection, testing, maintenance,
and coperations as prescribed in ANSI B30.6-1969, Safety Code for Derricks.

34.02 Material heists, personnel hoists, and elevators. (2) General
requirements. (1) The emplover shall comply with the manufacturer's speci-
fications and limitations applicable to the operation of all hoists and ele-
vators. Where manufacturer's specifications are not available, the limitations
assigned tc the equipment shall be based on the determinaticns of a prefessional
engineer competent in the field.

(2} Rated load capacities, recommended cperating speeds, and special
hazard warnings or instructions shall be posted on cars and platforms.

(3) Wire rope shall be removed from service when any of the following
conditions exists:
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{1) 1In hoisting ropes, six randomly distributed broken
wires in one rope lay or three brocken wires in one
strand in cne rope lay;

{ii) Abrasion, scrubbing, flattening, or peening, causing
loss cof more than one-third on the original diameter
of the ocutside wires;

(iii} Evidence of any heat damage resulting from a torch
or any damage caused by contact with electrical
wires;

(iv) BReduction from nominal diameter of more than three-
sixty-fourths inch for diameters up to and including
three-fourths inch; one-sixteenth Inch for diameters
seven—-eighths to 1 1/8 inches; and three thirty-seconds
inch for diameters 1} to l¥ inches.

(4) Hoisting ropes shall be installed in accordance with the wire rope
panufacturer's recommendations.

{5) The installation of live bocms on hoists is prohibited.

(6) The use of endless belt-type man-lifts on construction shall be pro-
hibited.

(b) Material hoists.

(1) (i) Operating rules shall be established and posted at
the operater's station of the hoist. Such rules
shall include signal system and allowable line speed
for wvarious loads. Rules and rotices shall be post-
ed on the car frame or crosshead in a conspicuocus
locaticn, including the statement "No Riders Allowed."

(ii) No person shall be allowed to ride on material hoists
except for the purposes of inspection and maintenance.

{2) All entrances of the hoistways shall be protected by substantial
gates or bars which shall guard the full width of the landing entrance. All
hoistway entrance bars and gates shall be painted with diagonal centrasting
ceclors, such as black and yvellow stripes.

(1) Bars shall be neot less than 2 in. X 4 in. wooden bars
or the equivalent, located 2 ft. from the hoistway
Jine. Bars shall be lecated not less than 36 inches
nor metre than 42 inches above the floor,

(ii) Gates or bars protecting the entrances to hoistways
shall be equipped with a latching device.
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(3) Overhead protective covering of 2 in. planking. Three—quarter inch
plywood or other solid material of equivalent strength, shall be provided om
the top of every material hoist cage or platform.

(4) The operator's station of 2 hoisting machine shall be provided with
overhead protection egquivalent to tight planking not less than 2 in. thick.
The support for the overhead protection shall be of equal strength.

{(5) Hoist towers may be used with or without an enclesure on all sides.
However, whichever alternative is chosen, the following applicable conditicns
shall be met:

(1) When a hoist tower is enclosed, 1t shall be enclosed
on all sides for its entire height with 2 screen en-
closure of one-half inch mesh, No. 18 U. 5. gauge wire
or equivalent, except for landing access.

(ii) When a hoilst tower iz not enclosed, the hoist platform
or car shall be totally enclosed (caged) on zll sides
for the full height between the floor and the overhead
protective covering with k¥ in. mesh, No. 14 U, S. gauge
wire or egquivalent. The hoist platform enclosure shall
include the required gates for loading and unlcading.

A 6 ft. high enclosure shall be provided on the unused
sides of the hoist tower at ground level.

{6) Car arresting devices shall be imstalled to function in case of rope
failure.

(7) All material hoist towers shall be designed by a licensed profession-
al engineer,.

(8) A1l material hoists shall conform to the reguirements cof ANSI AlQ.5-
1969, Safety Requirem#nts for Material Hoists. '

(¢) Personnel hoists. (1) Hoist towers outside the structure shall be
enclosed for the full height of the side or sides used for entrance and exit
to the structure. At the lowest landing, the enclosure on the sides not used
for exit or entrance t¢ the structure shall be enclosed to a height of at least
10 feet. Other sides of the tower adjacent to flecors or sczffold platforms
shall be enclcsed tc a height of 10 feet above the level of such floors or scaf-
folds. o

{(2) Towers inside of structures shall be enclesed on all four sides
throughout the £ull height.

(3) Towers shall be anchored to the structure at intervals not exceeding
25 feet. In addition to tie-ins, a series of guys shall be installed. Where
tie-ins are not practiczl the tower shall be anchored by means cof guys made of
wire rope at lzast one-half inch in diameter, securely fastened tc anchorages to
ensure stability.
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(4) Hoistway doors or gates shall be not less than & £t, 6 in. high and
shall be provided with mechanical locks which cannot be operated from the land-
ing side, and shall be accessible cnly to persons on the car.

{5) Cars shall be permanently enclosed on all sides and the top, except
sides used for entrance and exit which have car gates or doors.

(#) 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 protective covering of 2 in. planking, 3/4 in. plywood or
other solid material or equivalent strength shall be provided on the top of
every personnel heist, . -

(8) Dcors or gates shall be provided with electric contacts which do
not allow mecvement of the hoist when docor or gate is copen.

(9) Safeties shall be capable of stopping and holding the car and rated
load when traveling at governor tripping speed.

(10) Cars shall be provided with a capacity and data plate secured in a
conspicuous place on the car or crosshead.

{11) 1Internal ccmbustion engines shall not be permitted for direct drive.

(12) XNormal and final terminal stopping devices shall be provided.

(13} An emergency stoﬁ switch shall be provided in the car and marked
"Stop."

(l4) Ropes:

{i) The minimum number of hoisting ropes used shall be
three for tracticn hoists and twe for drum-~type hoists.

(ii) The minimum diameter of hoisting and counterweight
wire ropes shall be % inch,

(iii) Safety factors: et ﬁ@'{p/g A
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(13) TFollowing assembly and erection of hoists, and before being put iIn
service, an inspection and test of 2ll functions and safety devices shall be
made under the supervision of a competent perscn. A similar inspecticn and
test is required fcllowing major alteration of an existing installation. All
hoists shall be inspected and tested at not more than 3 month intervails. Re-
cords shall be maintained and kept on file for the duration of the iob.

(16) All personnel hoists used by employees shzall be constructed of
materials and components which meet the specifications for materials, construc-
tion, safety devices, assembly, and structural integrity as stated im the ANST
AlD,4-1963; Safety Reguirements £or Workmen's Hoists. The requirements of this
subparagraph (16} do not apply to contilever type perscnnel hoists.

(17) (i) Persomnel hoists used in bridge tower construction
shall be approved by a registered professional en-
gineer and erected under the supervision of a qual-
ified engineer competent in this field.

{ii) When a hoist tower is not enclocsed, the hoist plat-
form er car shall be totally enclosed {caged) on all
sides for the full height betwesn the Iloor and the
overhead protective covering with 3/4 in. mesh of No.
14 U. 8. guage wire or equivalent. The hoist plat-
form enclosure shall include the required gates for
Joading and unloading.

(iii) These hoists shall be inspected and maintained cn a
weekly basis. Whenever the hoisting equipment is
exposed to winds exceeding 35 miles per hour it shall
be inspected and put in operable condition before re-
use.

(iv) Wire rope shall be taken out of service when any of
the following conditions exist: '

a) In running ropes, six randomly distributed broken
wires din one lay or three brcken wires in one
strand in one lay;

b) Wear of 1/3 the original diameter of cutside in-
dividual wires. Rinking, crushing, bird caging,
or any other damage resulting in distortion of
the rope structure;

¢) Evidence of any heat damage from any cause;
d) Reductions from nominal diameter of more than 3/64
in. for diameters to and including 3/4 in., 1 1/16

in. for diameters 7/8 in. to 1 1/8 in. inclusive,
3/32 in. for diameters 1% to 1% in. inclusive;
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e) In standing ropes, more than two broken wires
in ome lay in sectioms bevend end connections
or more than one broken wire at end connection,

£) Permanent elevators under the care of the employ-
er and used by emplovees for work covered by this
regulation, shall comply with the requirements of
ANSI Al7.1-1865 with addenda Al7.1a-1567, Al7.1b-
1568, Al6.1e-1969, Al6.18-1976, and inspected in
accordance with Al6.2-15960 with addenda Al6.2a-
1965, Al7.2b-1967.

34.03 Base-mounted drum hoists. (a) General requirements. (1} Exposed
moving parts such as gears, projecting screws, setscrews, chain, cables, chain
sprockets, and reciprocating or rotating parts, which constitute a hazard, shall
be guarded.

{2) All controls used during the normal operation cycle shall be located
within easy reach of the operator's station.

{3) Electric moter cperatad hoists shall be provided with:

(i) A device to disconnect 2ll motors from the line upon
power fzilure and not permit any motor to be restart-
ed until the controller handle is brought to the "off"
positions

(ii) Where applicable, an overspeed preventive device;

(iii) A means whereby remotely operated hoists step when
any control is ineffective.

(4) All base-mounted drum hoists in use shall meet the applicable require-
ments for design, construction, installation, testing, inspection, maintenance,
and operations, as prescribed by the manufacturer.

34.04 COverhzad hoists. (a) General reguirements. (1) The safe working
load ¢f the overhead hoist, as determined by the manufacturer, shall be indica-
ted on the hoist, and this safe working load shall not be exceeded.

(2) The supporting structure to which the heoist is attached shall have
a safe working lcad equal to that of the hoist.

(3) The suppor:t shall be arranged so as to provide for free movement of
the hoist and shall neot restrict the holst from lining itself up with the lcad.

(4) The hoist shall be installed only in locations that will permit the
operator to stand clear of the load at all times,

(5) Air hoists shall be connected to an zir supply of sufficient capacity

and pressure to safely operate the hoist. All air hoses supplying air shall be
positively connected to prevent their becoming disconnected during use.
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(6) All overhead hoists in use shall meet the applicable requirements for
construction, design, installation, testing, inspection, maintenance, and oper-
ation, as prescribed by the manufacturer.

34,05 Conveyors. (a) General requirements. (1) Means for stopping the
moter or engine shall be provided at the operator's station., Conveyor systems
shall be equipped with an audible warning signzl to be sounded immediately be-
fore starting up the conveyor.

(2) 1If the operatcr's station is at a remote point, similar provisions
for stopping the motor or engine shall be previded at the motor or engine loca-
tion.

- (3) Emergemcy stop switches shall be arranged so that the conveyor canmot
be started again until the actuating stop switch has been reset to running or
"on" position.

(4) Screw convevors shall be guarded to prevent emplovee contact with
turning flights.

(5) Where a conveyor passes over work areas, aisles, or thoroughfares,
suitable guards shall be provided to protect employees required to work below
the cecnveyors. -

(6) All crossovers, aisles, and passageways shall be censpicucusly marked
by suitable signs, as required in these rules and regulaticns.

(7} Conveyors shall be locked out or otherwise rendered inoperable, and
tagged out with a "Do Not Operate' tag during repairs and when cperation is
hazardous to employees performing maintenance work.

(8) All conveyors in use shzll meet the applicable requirements for de-
sign, construction, inspection, testing, maintenance, and operation, as pre-
scribed in the ANSI B2(.1-1957, Safety Code for Conveyors, Cableways and Related
Equipment. .

34,06 Aerial 1lifts. (a) General requirements. (1) Unless otherwise
provided in this section, aerial lifts acquired for use on or after the effec-
tive date of this section shall be designed and constructed in coenformance with
the applicable requirements of the American National Standard for Vehicle Mount-—
ed Elevating and Rotating Weork Platforms; ANSI A92,2-1G669, including Appendix.
serial lifts acquired befcre the effective date of this section, which do not
meet the requirements of ANSI A92.2-1969, may not be used after January 1, 1976,
unless they shall have been meodified so as to conform with the applicable design
and construction requirements of ANSI A92.2-1969. Aerial lifts include the fol-
lowing types of vehicle-mounted aerial devices used to elevate personnel to job-
sites above the ground: - -

(i) ZExtensible bocom platforms;

(ii) Aerial ladders;
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{1ii) Articulating boom platforms;
(iv) Vertical towers; and
(v) A combination of any of the abova

Aerial equipment may be made of meral, wood, fiberglass reinforced plastic,
or other material; may be powered or manually operated; and are deemead to be
aerial lifts whether or not they are capable of rotating about a substantially
vertical axis.

(2) Aerial 1ifts may be "field modified" for uses cther than those intend-
ed by the manufacturer provided the medification has been certified in writing
by the manufacturer or by any other equivalent entity, such as a nationally rec-
ognized testing laboratcry to be in conformity with all applicable provisions
of ANSI AS2.2-1969 and this section, and to be at least as safe as the equip-
ment was before modifications.

(b) Specific.requirements. (1) Ladder trucks and tower trucks. Aerial
ladders shall be secured in the lower traveling position by the locking device
on top of the truck cab, and the manually operated device at the base of the
ladder before the truck is moved for highway travel.

{(2) Extensible and articulating boom platforms.

{i) Lift controls shall be tested each day prior to use
to deternine that such contrels are in safe working
condition.

(ii) Only authorized persons shall cperate an aerial lift.

(13i) Belting off to an adjacent pole, structure, or equip-—
ment while working from anp aerial 1ift shall not be
permitted,

(iv) Employees shall always stand firmly on the flocr of
the basket, and shall not sit or climb on the edge
of the basket or use planks, ladders, or cther de-
vices for a work position. .

{v) A body belt shall be worn and a lanverd attached to
the boom or basket when working from aserial 1life.

(vi) 3Boom and basket load limits specified by the manufac-
turer shall aot be exceeded,

{(vii) The brakes shall be set and when outriggers are used,
they shall be positioned cn pads or a sclid surface.
Wheel checks shall be ipstalled before using an aerial
Lift on an incline, provided they can be safely in-
stalled.
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(viii) An aerial 1ift truck shall not be moved when the
boom is elevated in 2 werking position with men
in the basket, except for equipment which is spe-
cifically designed for this type of operation in
accordance with the provisicns of subparagraphs
{l) and (2) of paragraph (a) of this subsection.

(ix) Articulating boom and extensible boom platforms,
primarily designed as personnel carriers, shall
have both platform (upper) and lower controls.
Upper controls shall be in or beside the plat-
forms within sasy reach of the operator. Lower
controls shaell provide for overriding the upper
controls. Controls shall be plainly marked as
to their function. Lower level controls shall
not be operated unless permission has been ob-
tained from the employee in the lift, except in
case of emergency.

(x) <Climbers shall not be worn while performing work
from an aerial lif:.

(xi} The insulated portion of an aerial lift shall not
be altered in any manner that might reduce its in-
sulating value.

{xii) Before moving an aerial lift feor travel, the boom(s)
shall be inspected to see that it is properly cradled
and ocutriggers are in stowed posltion except as pro-
vided in subdivision (viii) of this subparagraph.

(3) EHlectrical tests. All electrical tests shall conform to the require-~
ments of ANST A92,2-1969, Section 5. However, eguivalent D.C. voltage tests may
be used in lieu of the A.C. voltage specified in A92.2-1969, D.C. voltage tasts
which are approved by the equipment manufacturer or eguivalent entity shall be
considered an equivalent test fcr the purpose of this subparagraph.

(4) Bursting safetv factor. The provisions of the American Natiomal Stan-
dards Institute, Standard ANSI A%2.2-1969, Section 4.9, Bursting Safety Factor
shall apply to all critical hydraulic and pneumatic components are those in
which a failure would result in a free £all or free rotation of the boom. All
noncritical components shall have a bursting safety facter of at lesast 2 to 1.

(5) Welding standards. All welding shzll conform to the following stan-
dards as applicable:

(i) Standard Qualification Preccedurs, AWS B3.0-41

(ii} Recommended Practices for Automotive Welding
Design, AWS D8.4-61
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(iii) Standard Qualifications of Welding Procedures and .
Welders for Piping and Tubing, AWS D10.9-69

(iv) Specifications for Welding Highway and Railway
Bridges, AWS D2.0-69

Section 35. Motor vehicles, mechanized equipment, and marine operations

35.01 Equipment. (a) General raguirements. (1) All eguipment left un-
attended at night, adjacent to a highway in normal use, or adjacent tv construc-—
tion areas where work is in progress, shall have appropriate lights or reflectors,
or barricades equipped with appropriate lizht or reflectors, to identify the lo-
cation of the equipment.

(Z) A safety tire rack, cage, or equivalent protectien shall be provided
end used when inflating, mounting, or dismounting tires installed onm split rims,
or rims equipped with locking rings or similar devices.

(3) (i) Heavy machinery, or parts thereof, which are sus-

. pended or held aloft by use of slings, hoists, or
jacks shall be substantially blocked or cribbed to
prevent falling or shifting before emplovees are
permitted to work under or between them. Bulldozer
and scraper blades, end-loader buckets, dump bodies,
and similar equipment, shall be either fully lowered
or blocked when being repaired or when not in use.
All controls shall be in a neutral position, with
the motors stopped and brakes set, unless work being
performed requires otherwise.

(ii) Whenever the equipment is parked, the parking brake
shall be set. Eguipment parked om the line shall have
the wheels chocked and the parking brake set.

(4) The use, care and charging of all batteries shall conform to the re-
quirements ©f this section.

(5) All cab glass shall be safety glass, or equivalent, that introduces
ne visible distortion affecting the safe operation of any machine.

(6) All equipment covered by this subpart shall comply with the regquire-
ments of these regulations when working or being moved in the vicinity of power
lines or energized transmitters.

35.02 Handling materials —-- generzl. Rolling railrcad cars. Derail and/
or bumper blocks shall be provided on spur railroad tracks where a rolling car
could contact other cars being worked, enter a building, work or traffic area.
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35.03 Air receivers. (a) General requirements. (1) Application. This
section applies to compressed air receivers, and to compressed air receivers,
and other equipment used in providing and utilizing compressed air for perform-
ing operation such as cleaning, drilling, hoisting, and chipping. 'On the other
hand, however, this section does not deazl with the special problems created when
men work in compressed air as in tunnels and caissons. This section is not in-
tended to apply to compressed air machinery and equipment used on tramsportation
vehicles such as steam railroad cars, electric railway cars, and adtomotive equip-
ment.

(2) New and existing squipment.

(1} All new air receivers installed after the effective
date of these regulations shall be constructed in
accordance with the 1968 edition of the A.S.M.E.
Boiler and Pressure Vessel Code, Section VIIT,

(ii) All safety valves used shall be constructed, install-
ed, and maintained in accordance with the 4.5.M.E.
Boiler and Pressure Vessel Code, Section VIII, 1968
Editiom.

(b) 1Imstallation and equipment requirements. (1) Installation. Air re-
ceivers shall be so installed that all drains, handholes, and mznholes therein
are easily accessible. Ailr receivers should be supported with sufficient clesar—
ance to permit a complete external inspection and to avoid carrosion of external
surfaces. Under no circumstances shall an air receiver be buried underground or
located in an inaccessible place. The receiver should be located as close to
the compresscr or aftercocler as is possible in order to keep the discharge pipe
short.

(2) Drains and traps. A drain pipe and valve shall be installed at the
lowest point of every air receiver tc provide for the removal of accumulated
oil and water. The drain valve on the zir receiver shall be opened and the re-
celver completely drained frequently and at such intervals as to prevent the
accunulation of excessive amounts of liquid in the receiver.

{3) Gauges and valves.

(1) Every air receiver shall be equipped with an indicating
pressure gauge (so located as to be readily visible) and
cne or meore spring-lcadad safety valves., The total re-
lieving capaclty of such safety valves shall be such as
Lo prevent pressure in the receiver from exceeding the
maximum allowable working pressure of the receiver by
more than 10 percent.

(1ii) No valve of any type shall be placed between the air re-
ceiver and its safety valve or wvalves.
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(iii) Safety appliances, such as safety wvalves, indicating .
devices and controlling devices, shall be constructed,
located, and installed so that they cannot be readily
rendered inoperative by any means, including the ele-
ments.

(iv) All safety valves shall ba tested frequently and at
regular intervals to determine whether they are in
good operating condition.

35,04 Motor vehicles. (a) Covsrage, Motor vehicles as covered by this
part are those vehicles that operate within an cff-~highway jobsite, not open
to public traffic. The requirements of this subsection de not apply to equip-
ment for which rules are prescribed in these rules and regulations.

{(b) General requirements. (1) All vehicles shall have a service brake
system, an emergency brake system, and a parking brake system. These systens
may use common components, and shall be maintained in operable condition.

{2) (i) Whenever wvisibility conditions warrant additional
light, a2ll vehicles, or combinations of wehicles,
in use shall be equipped with at least twe head-
lights and tweo taillights in operable condition.

{ii) All vehicles, or combinaticn of vehieles, shall
have brake lights in operable condition regard~
less of light conditions.

{3) All vehicles shall be equipped with an adequate audible warning de-~
vice at the operator's station and in an operable condition.

{(4) No employer shall use any motor vehicle eguipment having an obstruc—
ted view to the rear unless:

{i) The vehicle has a reverse signal alarm audible
above the surrounding ncise level; or

{i1) The vehicle is backed up only when an observer
signals that it is safe to do s0.

{5) All vehicles with cabs shall be equipred with windshields and powered
wipers. Cracked and broken glass shall be replaced. Vehicles operating in areas
or under conditions that cause fogging or frosting of the windshields shall be
egquipped with operable defeogging or defresting devices.

() All haulage vehicles, whose pay load is loaded by means of cranes,
power shovels, lcaders, or similar equipment, shall have a cab shield and/or
canopy adequate to protect the operatcr from shifting or falling materials.

{(7) Tools znd material shall be secured to prevent movement when transpor-
ted in the same compartment with emplovees. .
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{8) Vehicles used to transport employees shall have seats firmly secured
and adequate for the number cf emplovees to be carried.

(9) ©Seat belts and anchorages meeting the requirements of 49CFR Part 571 °
(Department of Transportation, Federal Motor Vehicle Safety Standards) shall be
installed in all motor wvehicles.

(10) Trucks with dump bodies shall be equipped with positive means of
support, permanently attached, and capable cf being locked in position to pre-
vent accidental lowering of the body while maintenance or inspection work is
being done. - - :

(11) Operating levers controlling hoisting or dumping devices on haulage
bodies shall be equipped with a latch or other device which will prevent acci-
dental starting cor tripping the mechanism.

(12) Trip handleés for tailgates of dump trucks shall be sc arranged that,
in duwmping, the operator will be in the clear.

(13) (1) All rubber-tired motor vehicles shall be equipped
with fenders.

(ii) Mud flaps may be used in lieu of fenders whenever
motor vehicle equipment is not designed for fend-
8ars.

(14) ALl vehicles in use shall be checked at the beginning cof each shift
to assure that the following parts, equipment, and accessories are in safe op-
erating condition, and free c¢f apparent damage that could cause failure while
in use: service brakes, including trailer brake comnections; parking system
(hand brake); emergency stopping system (brakes}; tires; horn; steering mechan-
ism; coupling devices; seat belts; operating controls; and safety devices. A1l
defects shall be corrected before the vehicle is placed in service. These re-
quirements also apply to equipment such as lights, reflectors, windshield wipers,
defrosters, fire extinguishers, etc., where such equipment is necessary.

35.05 Material handling equipment. (a) Earthmoving equipment; General.
(1) These rules apply to the following types of earthmoving equipment: scrapers,
loaders, crawler cr wheel tractors, bulldozers, off-highway trucks, graders, ag- -
ricultural and industrial tractors, and similar equipment. The promulgation of
specific rules for compactors and rubber-tired "skid-steer" equipment is reserved
pending consideration of standards currently being developed.

(2) Seat belts.

(i) BSeat belts shall be provided on all equipment cover-
ed by this section, and shall meet the requirements
of the Society of Auvtcmotive Engineers J386-1969,
Seat belts for Agricultural and Light Industrial
Tractors shall meet the seat belt requirements of
Sozlaty of Aufomotive Engineers J333A-1970: Oper- -
ator Protectiom for Agricultural and Light Indus-
trial Tractors.
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(ii) Seat belts need not be provided for eguipment which
is designed only for standup cperation.

{3) Access recadways and grades.

{1} No employer shall mocve or cause to be moved construc~
tion equipment or wehicles upon any access roadway or
grade unless the access roadway or grade is construc-
ted and maintained to accommedate safely the movement
of the equipment and vehicles inwveclved.

{(ii) Every emergency access ramp and berm used by an empley-
er shall be constructed to restrain and control runaway
vehicles.

{(iii} Seat belts need not be provided for eguipment which
does not have roll-over protective structure {(RCFS)
or adegquate canopy protection,

(4) Brakes. All earthmoving equipment menticmed in 35.05(a) shall have
a service braking system capable of stopping and hclding the equipment fully
iloaded, as specified in Society of Automotive Engineers SAE-J237, Leader
Dezer-1971, J236, Graders-1971, and J31%b, Scrapers-i971. 3Brzke systems for
self-propelled rubber-tired offi-highway equipment manufactured after January
1, 1972 shall meet the applicable minimum performance criteria set forth in
the following Society of Autcmotive Engineers Recommended Practices:

Self-propelled SCrapers vevessees .. SAE J318b-1971

Self-propelled GradeTs ..vvvuvsvuacanes SATZ JZ36-1971
Trucks and Wagens .......... Cha e SAE J166-1971
Front End Loaders and DOZEYS .iaasnsss SAE J237-1971

(5} TFenders. Pneumatic-tired earthmeving haulage equipment (trucks,
scrapers, tractors, and trailing units) whose maximum speed exceeds 15 miles
per hour, shall be equipped with fenders on all wheels tc meet the reguirements
of Society of Automotive Enginsers SaAE J321A-1970, Fenders for Pneumatic-tired
Earthmoving Haulage Equipment.

(8) Rollover protective structures (ROFS). See subpart W of this part
for requirements for rollover protective structures and overhead preotection.
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. (7) Specific effective dates -- brakes and fenders.

(1) Equipment mentioned in subparagraphs (4) and (5) of
the paragraph, and manufacrured after Janusry 1, 1872,
which is used by any empleover azfter that date, shall
comply with the applicable rules prescribed therein
concerning brakes and fenders. Employers may reguest
variations from the applicable brakes and fender stan-
dards required by this subpart. Empleyers wishing to
seek variations from the applicable brakes and fenders
rules may submit any requests for variations afiter the
publication cf this document. Any statements intending
to meet the requirements should specify how the wvaria-
tion would pretect the safety cof the employees by pro-
viding for anv compensating restrictions on the opera-
tions of equipment.

{8y Audible alarms.

{i) All ki-directional machines, such as rollers, compactors,
iront-end loadsrs, bulldozers, and similar equipment,
shall be equipped with a horn, distinguishable from the
surrounding noise level, which shall be operated as need-
ed when the machine is moving in either direction. The
horn shall be maintained in an operative condition.

. (ii) ©No employer shall permit earthmoving or compacting egquip-
ment which has an obstructed view to the rear to be used
in reverse gear unless the equipment has in coperaticn a
reverse signal alarm distinguisheble from the surrcunding
ncise level or an employee signals that it is safe to do
so. Where equipment 1s operated in clese proximity to em-
plovees, a signal man shall be designated to direct the
operation of the equipment.

(¢ )} Scissor points. Scissor points on &ll front-end lozaders, which con-
stitute 2 hazard to the cperator during normal operation, shall be guarded.

{b) Excavating and other equipment. (1) Tractors covered in paragraph
{a) of this section shall have seat belts as required for the operators when
seated in the normal seating arrangement for tractor operation, even though
back-hoes, breakers, or cther similar attachments are used on these machines
for excavating or other work.

{(2) TFor the purposes of this subpart, the nomenclatures and descriptions
for measurement of dimensions of machinery and attachments shall be as described
in the Scciety of Automotive Engineers 1970 Handbook, pages 1088 through 1103.

(3) The safety fequirements, ratios, or limitaticns applicablie to machines

or attachment usage covered in Power Crame and Shovel Associations Standards No.

. 1 and No. 2 of 1968, and No. 3 of 1989, shall be complied with, and shall apply
tc cranes, machines, and attachments under this section.
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{¢} Lifting and hauling equipment {cther than equipment covered under '

this part.) (1) Industrial trucks shall meet the following requirements:

(i) Lift trucks, stackers, etc., shall have the rated
capacity clearly posted on the wvehicle so as to be
clearly visible to the operator. VWhen auzxiliary
removable counterweights are provided bv the manu-
facturer, corresponding alternate rated capacities
also ghall be clearly shown on the vehicle. Thesa
ratings shall not be exceseded.

(ii) No modifications or additions which affect the cap-
acity or safe operation of the esquipment shall be
made without the manufacturer's writtea approval.

If such meodifications or changes are made, the cap-
acity, operation, and maintenance instruction plates,
tags, or decals shall be changed accordingly. In ne
case shall the original safety factor c¢f the equip-
ment be reduced.

(iii) If a load is lifted by two or more trucks working in
unison, the propertion of the total load carried by
any one truck shall nct exceed its capacity.

(iv) Steering or spinner knobs shall not be attached to
the steering wheel unless the stesring mechanism is
of a type that prevents road reactions from causing
the steering handwheel to spin. The steasring knob
shall be mounted within the periphery of the wheal.

{v) All high lift rider industrial trucks shall be eguip-
ped with overhead guards which meet the configuratien
and strucural Requirements as defined in paragraph
421 of American Naticnal Standards Institute B556.1-
1968, Safety Standards for Powered Industrial trucks.

(vi) All industrial trucks in use shall meet the applicable
reguirements of design, construction, stability, in-
spection, testing, maintenance, and cperaticn as de-
fined in American National Standards Institute B56.1l-
1969, Safety Standards for Powered Industrizl Trucks.

35.06 File driving eguipment. (a) General requirements. (1) Boilers
and piping systems which are a part of, or used with, pile driving equipment
shall meet the applicable requirements of the American Secciety of Mechanical
Engineers, Power Beilers (section I). '

(2} ALl pressure vessels which are a part of, or used with, pile driving
equipment shall meet the applicable requivements of the American Society of
Hechanical Engineers, Pressure Vessels (section VIII).
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(3) Overhead protection, which will not obscure the vision of the opera-
tor and which meets the requirements of these regulations, shall be provided.
Protection shall be the equivalent of 2 inch planking or other solid material

of egquivalent strength.

{4) Stop blocks shall he pruvided for the leads to prevent the hammer
from being raised against the head bleck.

(5) A blocking device, capable of safely supporting the weight of the
hammer, shall be provided for placement in the leads under the hammer at all
times while emplovees are working under the hanmmer.

{6) Guards shall be provided across the tcp of the head block to prevent
the cable from jumping out of the sheaves.

{7} When the leads must be inclined in the driving of batter piles, pro-. -
visions shall be made toc stabilize the leads.

{8) Fixad Ieads shall be provided with ladder, and adequate rings, or
similar attachment points, so that the lcft worker may engage his safiety belt
lanvard to the leads. If the leads are provided with loft platform(s), such
platform(s) shall be protected by standard guardrails.

{9) Steam hose leading tc 2 steam harmer or jet pipe shall be securely
attachad to the hammer with an adequate length of at least %-inch diameter
chain or cable to preent whipping in the event the hoint at the hammer is broken.
Air hammer hoses shall be provided with the same protection as required Ior steam
lines.

{10) Safety chains, or squivalent means, shall be provided for each hese
connection to prevent the line from thrashing around in case the coupling be-
comes disconnected.

{(11) Steam line controls shall consist of two shutoff valves, one of which
shail be a quick-acting lever type within easy reach of the hammer operator.

(12) Guys, outriggers, thrustcuts, cr counterbalances shall be provided as
necessary to maintain stability of pile driver rigs.

(k) Pile driving from barges and floats. Barges or floats supporting pile
driving operations shall meet the applicable requirements cf these regulations.

{2} Pile driving equipment. (1) ZEngineers and winchmen shall accept sig-
nals only from the designated signalmen.

(2) All emplovees shall be kept vlear when piling is being hoisted into
the leads.

(3) When piles are being driven in an eucavated pit, the walls of the pit
shall be sloped tc the angle of repose or sheet-piled and braced.
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(4) When steel tube piles are being "blown ocut”, emplovees shall be kept
well beyond the range of falling materials.

(3) When it is necessary to cut off the tops of driven piles, pile driving
operations shall be suspended wuxcapt where the cutting operations are located at
least twice the length of the lungest pile from the driver.

(6) When driving jacked piles, all access pits shall be provided with lad-

ders and bulkheaded curbs to prevent material from falling into the pit.

Secticn 36. Excavations, Traénching, and Shoring

36.01 General protection requirements. (a) Walkways, runways, and side-
walks shall be kept clear of excavated material or other obstrucrtions and no
sidewalks shall be undermined unless shored to carry a minimum live load of one
hundred and twenty-five (125) pounds pesr square fcot.

{} If planks are used for raised walkways, runways, or sidewalks, they
shall be laid parallel to the length of the walk and fastened together against
displacement.

{c) Planks shall ba uniform in thickness and all éxposed ends shall bae
provided with beveled cleats tu prevent tripping.

{d) Raised walkways, runways, and sidewalks shall be provided with plank
Steps on stroag stringers. Ramps, used in lieu of steps, shall be provided
with cleats Lo insure a sale wzlking surface.”

(e) All employees shall be provided with and protected with personal
protective eguipment for the prutectlon cof the head, eyes, respiratory organs,
hands, feet, and ociher parits of the body. '

(f) Employees exposed to vehicular traffic shall be provided with and
shall be instructed to wear warning wvests marked with or made of reflectorized
or high visibility material.

(g} Employees subjected Lu uazardous dusts, gases, fumes, mists, or ab-
mospheres deficient in ozygen, all be provided with and protected with app-
roved respilratory protection.

(h) Ne person shall be permitted under loads handled by power shovels,
derricks, or hoists. To aveid anv ~spillage emplovees shall be required te stand
away from any vehicle béing iloaded. -

(1) Dually inspectious of vieavations shall be made at the beginning of
and periodically during cach shift by a certified and competent persen. If
evidence of possible cave-ins or slides is apparent, all work in the excavation
shall ceasc umtil the nccess ‘EﬁfFEééEttlons have been taken to safeguard the
employees. _ e
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36.02 Specific excavation requirements. <(a) Prior to opening an excava-
tion, effort shall be made to determine whether underground installations; i.e.,
sewer, telephecne, water, fuel, electric lines, stec., will be encountered, and
if so, where such underground installations are located. When the excavation
approaches the estimated lccation of such an installation, the exact locaticn
shall be determined and when it is uncovered, proper supports shall be provided

for the existing installation. Utility companies shall be contacted and advised
of preposed work prior to the start of actual execavation.

(b) Trees, boulders, and other surface encumbrances, located so as to
create a hazard to employees Involved in excavation work or in the vicinity
therecf at any time during cperatioms, shall be removed or made safe before
excavating is begun.

(c) The walls and faces of all excavations in which employees are exposed
to danger from moving ground shall be guarded by a shoring system, sloping of
the ground, or some other equivalent means.

(d) Ixcavations shall be inspected by a competent and certified person
after every rainstorm or other hazard-increasing occurrence, and the protection
against slides znd cave-ins shall be increased if necessary.

(e) .The determination cf the angle of repose and design of the supporting
system shall be based on careful evaluation of pertinent factors such as: Depth
or cut; anticipated changes in materials from exposure to air, suh, water, or
freezing; lcading imposed by structures, equipment, over- lying material, or
stored materisl; and vibration from eguipment, blasting, traffic, or cthersources.

(£) Suppotting systems: i.e., piling, cribbing, shering, etc., shall be
designed by a qualified person and meet accepted engineering requirements. When
tie rods are used to restrain the top of the sheeting or other retaining systems,
the rods shall be securely anchored well back of the angle of repose., When tight
sheeting or sheet piling is used, full lcading due to ground water table shall be
assumed, unless prevented by weep holes ¢or drains or other means., Additional
stringers, ties, and bracing shall be provided to allow fcr any necessary tempo-
rary removal of indiwvidual supports.

(g) All slopes shall be excavated to at least the angle of repose except
for areas where sclid rock allows for line drilling or presplitting.

{h) The angle of repose shall be flattened when an excavation has water
conditions, silty materials, loose boulders, and areas where erosion, deep frost
actiocn, and slide planes appear.

(1) (1) 1In excavations which employees may be required to enter, excava—
ted or other material shall effectively be stored and retained 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 effective barriers or other retaining de-
vices in lieu thereof. in order to. prevent excavated or other materials from
falling into the excavatlon. N -
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{3) Sides, slopes, and faces of 2ll excavations shall meet accepted en-
gineering regquirements by scaling, Denchlng, barrlcadlng, rock bolring, wire
meshing, or cther equally effective meadns. Special attention shall be given to
slopes which may be adversely affected by weather or moisture content.

{k) Support systems shall be planned and designed by a qualified person
when excavation is in excess of 20 ft. In depth, &djacent to structures or im-
provements, or subject to vibration cor ground water.

(1) H#aterials usad for shesting, sheet piiing, cribbing, bracing, shor-
ing, and underpinning shall be in good serviceabls condition, and timbers shall
be sound, free from large or loose knots, and of proper dimensions.

(m) Special precautions shall be taken in sloping or sheoring the sides of
excavations adjacent tc a previously back-filled excavation or a fill, particu-
larly when the separation 1s less than the depth of the excavation. Particular
attention alsc shall be paid te joints and seams of material comprising a face
and the slope cof such seams and jeoints.

{n) Except in hard rock, excavations below the level of the base of foog-

ing of any foundation or retaining wall shall not be permitted, unless the wall

is underpinned and all other precautions taken to insure the stability of the
adjacent walls for the protsction of employees 1nvolved ln excavatLOﬂ work or

in the vicinity therecf. : . LT

{0) If rhe stability of adjoining buildings or walls is endangered by ex-
cavaticns, shoring, bracing, or underpinning shall be provided as necessary to
insure their safety. Such shering, brarving, or underpinning shall be inspected
daily or more often, as conditicns warrant, by a competent person and the pro-
tection efféctively maintained. ’

{p) Diversion ditches, dikes, or other suitable means shall be used to
prevent surface water from enterling an excavation and to provide adequate
drainage of the area adjacent to the excavatlon._ Water shall not be allowed
to accumulate in an excavation. o

{g) It is necessary to place or cperate power shovels, derricks, trucks,
matexials, or other heavy objects cn a level above and near an excavation, the
side of the excavation shall be sheet-piled, shored, and braced as nzcessary to
rasist the extra pressure due to¢ such superinposad loads,

(r) Blasting and the use of ehp1051ves shal1 be ﬁerforﬂea in accordance
with these rules and regulations,

(s) When mobile equipment is utilized or allowed adjacent tu.excavations,
substantial stop logs or barricades shall be installed. If possible, the grade
should be away from the excavation.

(L) Adequate barrier physical protection shall be provided at all remotely
located excavations. 41l walls, pits, shafts, etc., shall be barricaded or cover-
ed. Upon completion of exploration and similar cperations, temporary wells, pits,
ghafts, ete., shall Be back-filled. S
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(u) If possible, dust conditions shall be kept to a minimum by the use
of water, salt, calcium chicride, oil, or other means.

{(v) In leccations where oxygen deflciency or gaseous conditions are pos-
gible, air in the excavation shall be tested, immediately prior to working
entering such area; at least every 2 hours and as often as necessary to pro-
tect the safety of the workers. Controls, as set forth in these regulations,
shall be established to assure acceptable atmospheric conditions. When flam-
mable gases are present, adequate ventilation shall be provided or scurces of
ignition shall be eliminated. Attended emergency rescue equipment, such as
breathing apparatus, a safety harness and line, basket stretcher, etc., shall
be readily available where adverse atmospherlc conditions may exist or develop
in an excavation.

(w) Where employees or equipment are required or permitted tc cross over
excavations, walkways or bridges with standard guardrails shall be provided.

(x) Where ramps are used for emploveas or eguipment, .they shall be de-
signed and constructed by quallfled persons in accordance w1tn accepted engin-
eering requirements.

(y) All ladders used on excavation operations shall be in accerdance
with rhe requirements of these regulations.

36.03 Specific trenching feéquirements., (a) Banks mcre than 5 feet high
shall be shored, laid back to a stable slope, or some other equivalent means
of preotecticn shall be provided where employses may bz exposed to moving ground
or cave-ins. Refer to Table P-1 as a guilde in sloping of banks. Trenches less
than 5 feet In depth shall also be effectively protected when examination of the
ground indicares hazardous ground movement may be expected.

(b) Sides of trenches is unstable or soft material, 5 feet or more in
depth, shall be shored, sheeted, braced, sloped, or otherwise supperted by means
of sufficient strength tc protect the employees working within them. See Tables
E??#—T??T\~v+*vw+us eregresi{g) of this seetierm)

(c) Sides of trenches in hard or compact soll, including embankments, shall
be shered or otherwise supported when the. trench is more than 5 feet in depth and
8 feet or more in lemgth. In lieu of shoring, the sides of the trench above the
5 foot level may Be,SIOPed'to preclude collapse, but shall not be steeper than a
1 foot rise to each %-foot horizontal. When the outside diameter of =z pipe is
greater -than 6 feet, 2 bench of & footf minimum shall be provided at the toe of
the sloped portion.

(d) Materials used for sheeting and sheet piling, bracing, shoring, and
underpinning, shall be in good serviceable conditicn, and timbers used shall be
sound and free from large cor loose knots, and shall be designed and installed
sc as to be effective to the botiea of the excavation.
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(e} Additional precautions by way of shoring and bracing shall be taken
to pravent slides or cave-ins when excavations or trenches are made in leocations
adjacent L. backfilled excavaticons, cor where excavations are subjected te vibra-
tiens Iruvm railroad or highway traffic, the operation of machinery, or any other
source., i T T ST ) )

{{) Employees entering bell-bottom pier holes shall be pretected by the
installation of a removable-type casing of sufficient strength te resist shift-
ing of the surrounding earth. Such temporary protection shall be provided for
the full depth of that part of cach pier hole which is above tha bell. A life-
line, suitable for Imstant rescue and securely fastened to a shoulder harness,
shall be worn by each employee entering the shafts. This lifeline shall be in-
dividually manned and separate f{rom any line used to remove materials excavated
from the bell footing. . ' B

{g; {1} HMinimum requirements for trench timbering shall be in accordance
with Table £-2. 43‘

(2} Braces and diagonal shores in a wood shoring system shall not be sub-
jected teo compressive stress in excess of values given by the Zollowing formula:

S = 1300 - 20L/D

Maximum ratic L/D = 50
Where: - e e - _
L = Length, unsupﬁorted, in inches

= Least side of the timber, in inches
S = Allowable stress in pounds per square inch of cross-section
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Tasik P-1
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(h) When emplovess are raquired tc be in trenches & feet degp Or more, an
adequate mezns of exit, such as a ldder or steps, shall be provided and locatad

50 as to require no more than 25 feet of laterzl rravel.

(1) Bracing or shoring of trenches shall be carried along with the ezcava-

tiom.

(3) Cross braces or trench jacks shall be placed in true horizontal posi-
tion, be spaced vertically, and be secured tec prevent sliding, falling, or kick-

cuts.

(k) FPortable trench boxas or sliding trench shield mayv be used for the
protection of personnel In lieu of a shoring system or sloping. Where such
trench boxes or shields are used, they shall be designed, constructed, and main-
tained in a manner which will provide protecticn equal to or greater than the

sheeting or shoring required for the trench,.

(1) Backfilling and remcval of trench supports shall progress together
from the bottom of the trench. Jacks or braces shall be released slowly and,
in unstable soil, ropes shall be used to pull out the jacks or hraces from above

after emplcyees have cleared the trench.

36.0%4 Definitions applicable tu this subsection. (a) "Accepted engineer-
ing requirements {or Practices)” Those requirements or practices which are com-
patible with standards reguired by a registered architect, 2 registered profas-

sional engineer, or cther duly Ilicensed or recognized authority,
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(b) "Angle of repose' The greatest angle above the horizontal plane .
at which a material will lie without sliding.

{c) VBank" A mass of scil rising above a digging level.

{(d) "Belled excavation" A part of a shaft cr footing excavation, usual-
ly near the bottom and belil-~shaped; f.e,, an enlargement of the cross section
above. - C e — e L

{e) T"Braces (trench)" The herizontal members of the. shoring system whose
ends bear against the uprights or stringers.

(£} "Excavation'" Any manmade cavity or deoression in the earth's surface,
including its sides, walls, or faces, formed by earth removal and producing un-
supported earth conditions by reasons of the excavation., If installed forms or
similar structures reduce the depth-to-widith relationship, an excavation may be-
come a trench.

(g) "Faces" See paragraph (k) of this section.

{h} "Hard compact scil” All earth materials not classififed as running
or unstable. ' o : -

(1) "Kickouts" Accidental release or failure of a shore or brace.

(j) T"Sheet pile'" A pile, or sheeting, that may form one of a continuscus
interlocking line, or a row of timber, concrete, or stesl piles, driven in
close contact to provide a tight wall to resist the lateral pressure of water,
adjacent earth, or other materials.

(k) ”Sides,” "Walls," or "Faces' The vertical or. inclined earth surfaces

formed as a result of excavation work,

(1) '"Slope" The angle with the horizontal at wihich a particular earth
materizl will stand indefinitely without movement.

(m) "Stringers (wales)" The horizontal members of a shoring system whose
sides beat against the uprights or earth.

(n) "'Trench" A narrow excavation made below the surface of .the ground.
in general, the depth is greater than the width, but the width ¢f a trench is
not greater than 15 feet.

(0} "Trench jack” Screw or hydraulic type jacks used as cross bracing in
a trench shoring system,

(p) '"Irench shield" A shoring system composed cof 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 along as work DICETE@SSes,

e

Page 133




Adm. Reg. 22-4
Series Section 36.04(q)
22-2a-4%

(q) "Unstable soil" Earth material, other than running, that because cf
its nature or the influence of related conditions, cannot be depended upon to
remain in place without extra support, such as would be furnished by 2 system
of shoring.

(r) '"Uprights" The vertical members of a shoring systemn.

(s) "Wales" See paragraph (m) of this section.

{(t) "Walls'" See paragraph (k) of this section.

Section 37. Concrete, Concrete Forms, and Shoring

37.01 General provisions. (a) General., All equipment and materials
used in concrete construction and masonry work shall meet the applicable re-
quirements for design, constructicn, inspection, testing, maintenance and oper-
ations, as prescribed in ANSI Al0.9-1870, Safety Requirements for Concrete
Construction and Masonry Work.

(b) Reinforcing steel. (1) Employvees working more than é feet above any
adjacent working surfaces, placing and tying reinforcing steel in walls, pilers,
columns, etec., shall be provided with a safety belt, or equivalent device.

{2) Employees shall not be permitted to work above vertically protruding
reinforcing steel unless it has been protected to eliminate the hazard of im- .=
palement.

(3) Guying: Reinforcing steel for walls, plers, cclumns, and similar
vertical structures shall be guyed and supperted te prevent ccllapse,

{4) Wire mesh rolls: Wire mesh rolls shall be secured at each end to pre-
vent dangerous recolling action.

(c) Bulk conecrete handling. Bulk storage bins, containers, or silos shall
have conical or tapered bottoms with mechanical or pneumatic means of starting
the flow of material.

{d) Concrete placement. (1} Conarete mixers. Concrete mixers equipped
with 1 vard or larger loading skips shall be equipped with a mechanical device
to clear the skip of material.

{2) Guardrails. Mixers of 1 yard capacity or greater shall be equipped
with protective guardralls installed on each side of the skip.

(3) Bull floats. Handles on bull floats, used whers they may contact en—
ergized electrical conductors, shall be constructed of ncnconductive material,
or insulated with nonconductive sheath whose slectrical and mechanical charac-
teristics provide the equivalent protection of a handle constructed of noncon-
ductive material.
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{&) Powered concrete trowels., Powered and rotating-type concrete trowel-—
ing machines that are manually guided shall be equipped with a control switeh
that will automatically shut off the power whenever the operator removes his
hands frem the equipment handles.,

(3) Concrete buggies. Handles of buggies shall not extend beyond the
wheels on either side of the buggy. Installaticn c¢f knuckle guards on buggy
handles is recommended.

(6) Pumpcrete systems. Pumpcrete or similar systems using discharge pipes
shall be provided with pipe supports designed for 100 percent overload. Compres-
sed air hose in such systems shall be provided with pesitive failsafe joint con-
nectors to prevent separation of sections when pressurized.

(7) Concrete buckets.

{i) Concrete buckets equipped with hydraulic or pneu-
matically operated gates shall have positive safety
latches or similar safety devices imstalled tc pre-
vent aggregate and locse material from accumulating
on the top and sides of the bucket.

(11) Riding of concrete buckets for any purpose shall be
prohibited, and vibrator crews znd all other persons
shall be kazpt out from under concrete buckeis suspen-—
ded from cranes cr cableways. |

(8) Wnen discharging on a slope, the wheels cf ready-mix trucks shall be
blocked and the brakes set to prevent movement.

(9) Nozzlement applying a cement, sand, and water mixture through a pneu-
matic hose shall be required to wear protective head and face egquipment.

{e) Vertical shering. (1)} General requirements.

(i) When temporary storage of reinforcing rods, material,
or equipment on top c¢f formwork becomes necessary,
these areas shall be strengthened to meet the intend~
ed loads.

(11) The sills or shoring shall be sound, rigid, and cap-
able of carrying the maximum intended load.

(iii} All shoring equipment shall be inspected priocr to
erection tc determine that it is as specified in the
shoring layout. Any equipment Ifound to be damaged
shall not be used for shering.

{iv) Erected shoring equipment shall be inspected immedi-
ately prier to, during, and immediately after the
placemant of concrete. Any shering equipment that
is found tec be damaged or weakened shall be immedia-
tely reinforced or reshored,.

Page 135




Adm. Reg. 22-4 -
Series o ) , Secticn 37.01(e) (¥)
22-2a-4

(v) Reshoring shall be provided when necessary to
safely support slabs and beams zfter stripping,
or where such members are subjected to super-
imposed loads due to construction work done.

(2) Tubular welded frame shoring.

(i) Metal tubular frames used for shoring shall not be
lcaded bevond the safe working load recommended by
the manufacturer.

(ii) ALl locking devices on frames and braces shall be in
good working order; coupling pins shall zlign the
frame or panel legs; pivoted cross braces shall have
their center pivet in place; and all compenents shall
be in a condition similar to that of original manufac-
Lurer. ’

(ii1i) When checking the erected shering frames with the shor-
ing layout, the spacing between towers and cross brace
spacing shall not exceed that shown on the layout, and
all locking devices shall be in the closed positicn.

{iv) Devicss for attaching the external lateral stability
bracing shall be securely fastened to the legs of the
shoring frames.

{v) All baseplat=s, shore heads, extension devices, or
adjustment screws shzll be in firm contact with the
footing sill znd the form.

37.02 Forms and shoring. (a) General provisions. (1) Formwork and shor-
ing shall be designed, erected, supported, braced, and maintained so that it will
safely support all vertical and lateral loads that may be imposed upon it during
placement of concrete, ) )

(2) Drawings or plans showing the jack lavout, formwork, shoring, working
decks, and scaffolding, shall be available at the jobsite.

(3) Stripped forms and sheoring shall be removed and stockpiled promptly
after stripping, in all areas in which persons are reguired to work or pass.
Protruding nails, wire ties, and other form accesscries not necessary to sub-
sequent work shall be pulled, cui, or other means taken to 2liminate the hazard.

(4) Imposition of any nonstruction loads on the partially completed struc-—
ture shall not be permitted unless such loading has been considered in the de-
sign and approved by the enginecr-architect.

(b) Vertical slip forms. (1) The steel rods or pipe on which the jacks
elimb or by which Lhe forms are lifted shall be specifically designed for the

purpose. Such rods shall be adenuately braced where not encased in concrete.
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(2) Jacks and vertical supports shall be positiocned in such a manner that
the vertical loads are distributed equally and do not exceed the capacity of the
jacks. . B

(3) The jacks or other lifting devices shall be provided with mechanical
dogs cr oither autcmatic heolding devices toc provide protection in case of failure
of the pweoer supply or the lifting mechanism.

{(4) Lifting shall proceed steadily and uniformly and shall not exceed the
predetermined safe rate of 1iftg,

(5) Lateral and diagonal bracing of the forms shall be provided to prevent
excessive distortion of the structure during the jacking operation,.

(6) During jacking operations, the form structure shall be meintained in
line and plumb,

{7) AlL vertical 1ift forms shall be provided with scaffolding or work
platfeorms completely encireling the avea of placement.

(¢) Tube and coupler shoring. (1) Couplers (clamps) shall nct be used
if they are deformed, broken, or have defective oY missing threads on bolts,
or other defects.

{2) The material used for the couplers (clamps) shall be of a structural
type such as drop-ferged steel, malleable iren, or structural grade aluminum.
Gray cast iron shall not be.used.

(3) When checking the srected shoring towers with the shoring layout, the
spacing batween posts shall not exceed that shown on the layout, and all inter-
locking of tubular members and tightness of  couples shall be checked.

(43 All baseplates, shore heads, extension devices, or adjustment screws
shall be in firm contact with the footing sill and the form material and shall
be snug against the posts.

{d) BSingle post shores., (1) For stability, single post shores shall be
horizentally braced in both the longitudinal and transverse directions, and dia-
gonal bracing shall also be installed. Such bracing shall be installed as the
shores are being erected.

(2) All taseplates or shore heads of single post shores shall be in firm
contact with the footing sill and the form materials.

{3) Whenever single post shores are used in morc than one tier, the layout
shall be Jdeosigned and inspected by structural enginser.

(4} When formwork is at an agle, or sloping, or when the surfaces shored
is sloping, the shoring shall be designed for such icading,
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(5) Adjustment of single post shores to raise formwork shall not be made
after concrete is in place.

{6) Fabricated single post shores shall not be used if heavily rusted,
bent, dented, rewelded, or having broken weldments or other defects. If they
contain timber, they shall not be used if the timber is split, cut, has sec-—
tions removed, is rotted, or otherwise structurally damaged.

(7) All timber and adjusting devices tc be used for adjustable timber
single post shores shall be inspected before erectiomn.

(8) Timber shall not be used if it is split, cut, has sections removed,
is rotted, or is ctherwise structurally damaged.

(9) Adjusting devices shall not be used if heavily rusted, bent, dented,
rewelded, or having broken weldments or other defects.

{(10) All nails used to secure bracing or adjustable timber single post
sheres shall be driven home and the point of the nail bent cover 1f possible.

37.03 Definitions applicable to this subseecticn. {(a) "Bull f£leat' A
tool used to spread out and smooth the concrete.

(b) "Formwork" or "Falsework" The total system of suppor:t for freshly
placed concrete, including the mold sheathing which contacts the concrete as

well as z2ll supporting members, hardware, and necessary bracing.

(c) "Guy" A line at steadies a high piece or structure by pulling against
an off-center lecad.

{d) '"Shore" A supporting member that resists a2 compressive force imposed
by a load.

(e} "Vertical slip forms" Forms which are jacked vertically and contin-
uously during placing of the concrete.

Section 38. Steel Erection

38.01 Flooring reguirements. (a) Permanent flooring - Skeleton steel
construction in tiered buildings. (1) The permanent f£loors shall be installed
as the erection of structural members progresses, and there shall be not more
than eight stories between the erection floor and the uppermocst permanent floor,
except where the structural integrity is maintained as a result of the design.

(2} At no time shall there be more than four floors or 48 feet of unfin-

ished belting or welding zbove the foundation or uppermost permanently secured
floor. )
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{(b) Temporary flooring. Skeleton steel construction in tiered buildings. .

(1) (i) The derrick or erection floor shall be solidly
planked or decked over its entire surface ex-
cept for access openings. Planking or decking
of equivalent strength, shall be of proper thick-
ness to carry the working load. Planking shall
be not less than 2 inches thick full size undress-
ed, and shall be laid tight and secured to prevent
movement.

(1) ©On buildings or structures not adaptable to tempo-
rary floors, and where scaffolds are not used, safety
nets shall be installed and maintained whenever the
potential fall distance exceeds two stores or 30 feet.
The nets shall be hung with sufficient clearance to
prevant contacts with the surfzce of structures below.

(1iii) TFloor periphery -~ safety railing. A safety railing
of % in., wire rope or equal shall be installed appro-
ximately 42 in. Thigh, around the periphery of all
temporary-planked or temporary metal-decked floors
of tier buildings and other structural steel assembly.

(2) (i) Where skeleton stesl erectich is being done, a tightly
planked and substantial flcor shall be maintained with-
in two stories or 30 feet, whichever is less, below and
dirsctly under that peortion of each tier of beams on
which any work is being performed, except when gather-
ing and stacking temporary floor planks on a lower floor,
in preparation for transferring such planks for use on an
upper floor. Where such a floor is not practicable, para-
graph () (1} (ii) of this secticn applies.

{ii) When gathering and stacking temporary flocor planks, the
planks shall be removed successively, working toward the
last panel of the temporary flocr so that the work is
always done from the planked floor. -

{iii) When gathering and stacking temporary [loor planks from
the last panel, the employees assigned to such work shall
be protacted by safety belts with safety lines attached
to a catenary line or other substantial anchorage.

{c) Flooring. Other comstruction. (1) In the erection of 2 building
having double wood fleor construction, the rough [looring shall be completed
as the building progresses, including the tier below the one on which flgor
hoists are being installed.

(2) ¥For single wood floor or other flooring systems, the f{loor immediately
‘below the story where the floor hoists are being installed shall be kept planked .
or decked over. S
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38.02 Structural steel assembly. (&) During the final placing of sclid
web structural members, the load shall not be roleased from the hoisting line
until the members are secured with not less than two bolts, or the equivalent
at each counnection and drawn of wrench tight.

(b) Open web steel hoists shall not be placed on any structural steel
framework unless such framework is safely bolted or weslded.

{e) (1) 1In steel framing, where bar hoists are utilized, and columns zre
not framed in at least two directioms with structural steel members, a bar hoist
shall be field-beolted at cclumns to provide lateral stability during construction.

(2) Where longspan hoists or trusses, 40 feet or longer, are used, a
center row of bolted bridging shall be installed to provide lateral stability
during c¢enstruction pricr to glacking of heoisting line.

(3) No lcad shall be placed on open web steel hoists until these security
requirements are met.

38.03 Bolting, riveting, fittimg-up, and plumbing-up. (&) General re-
quirements. (l) Containers shall be provided for storing or carrying rivets,
bolts, and drift pins, and secured against accidental displacement when aloft.

{2) Pneumatic hand tools shall be disconnected from the powar source,
and prassure in hose lines shall be released, before any adjustments or repairs
are made. o

(3) air line hose sections shall be tied together except when quick dis-
connect couplers are used fo join sections.

(4) Eye protection shall be provided in accordance with these regulations.

(b} Bolting. (1) When bolts or drift pins are being knocked out, means
shzll be provided to keep them from falling.

(2) TImpact wrenches shall bs provided with a lockingz device for retaining
the socket.

(e} Rdiveting. (1) Riveting shalil not be done in the vicinity of combus—
tible material unless preczutions are taken to prevent fire.

(2) When rivet heads are knocked off, or backed out, means shall be pro-
vided to keep them from falling.

(3) 4 safety wire shall bo properly installed on the snap and on the
handle of the pneumacic riveting hammer and shall be used at all times. The
wire size shall ke not less than No. 9 (B & § gauze), leaving the handle and
annealed No. 14 on the snap, or squivalent.

(d) Plumbing-up. (1) Connections of the equipment used in plumbing-up
shall be properly secured.
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{2) The turabuckles shall be secured to prevent unwinding while under
stress.

{3) Plumbing=up guvs related equipment shall be placed sc that employees
can get at the comnection points.

(4) Plumbing-up guys shall be removed only under the supervision of a
competent person.

(&) Wood planking shall be of proper thickness to carry the working load,
but shall be not less than 2 inches thick full size undressed, exterior grade
plywood, at least 3/4 inch thick, or equivalent material.

(£) Metal decking of sufficient strength shall be laid tight and secured
to prevent movement.

{g) Planks shall overlap the bearing on 2ach end by 2 minimum of 12 in.

{(h) Wire mesh, exterior plywood, or eguivalent, shall be used around
columns where planks do net f£it tightly.

(1) Provisions shall be made to secure temporary floocring against dis-
placement.

(j) A1l unused openings in floors, temporary or permanent, shall be com-—
plately planked over or guarded.

{k} Emplcvees shall be provided with safety belts when they are working
cn f£loat scaffolds.

Section 39. Demolition

36.01 Preparatory cperations. (a) Prior to permitting employees to start
demclition operations, an engineering survey shall be made by 2 competent person
0f the structure to determine the condition of the framing, floors, and walls,
and possiblity of unplanned collapse of any porticn of the structure. Any adja-
cent structure where employees may be exposed shall alsc be similarly checked.

The employer shall have in writing evidence that such a survey has been perform-
ed.

(b) When employees are required to work within a structure tc be demolish-
ed which has been damaged by fire, flood, explosicn, or cother cause, the walls
or floor shall be shcred or braced.

(c) All slectric, gas, water, steam, sewer and cther service lines shall
be shut off, capped, or otherwise controlled, cutside the building line before
demolition work is started. In each case, any utility company which is involved
shall be notified in advance. o :
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(d) If it is necessarv to maintain any power, water or other utilities
during the demolition, such lines shall be temporarily relccated, as necessary,
and protected.

(e) It shall also be determimed if any type of hazardous chemicals, gases,
explosives, glammable materials, or similarly dangercus substances have been used
in any pipes, tanks, or other equipment on the property. When the presence of
any such substances is apparent or suspected, testing and purging shall be per-
formed and the hazard eliminated befeore demolition is started.

{f£} Where a hazard exists from fragmentation of glass, such hazards shall
be removed. : ’

(g) Where a hazard exists tc employees falling through wall openings, the
opening shall be protected to a height of approximately 42 inches.

f;ﬁafle’, (h) When debris is dropped through holes in the floor without the use of
e

7

L)

chutes, the area ontc 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 fall- -
ing materials, shall be posted at each level and all areas shall be guarded
against entry. Removal shall not be permitted in this lower areaz until debris
handling ceases above.

(i) All flcor openings, not used as material drops, shall be covered over
with material substantial encugh te support the weight of any load which may be
imposed. Such material shall be properly sscured to prevent its accidental
movement, '

(j} Except for the cutting of heles in floors for chutes, holes through
which to drop materials, preparation of storage space, and similar necessary
preparateory work, the demolition of exterior walls and floor construction shall
begin at the tep of the structure and proceed downward. Each story of exterior
wall and floor construction shall be removed and dropped intc the storage space
before commencing the removal of exterior walls and floors inm the story next be-
low.

(k) Ewmployee entrances to multi-story structures being demolished shall
be completely protected by sidewalk sheds or canopies, or beth, providing pro-
tection from the face of the building for a minimum of 8 feet., All such cano-—
pies shall be at least 2 feet wider than the building entrances or cpenings (1
foct wider con each side thereof), and shall be capable of sustaining & load of
150 pounds per squaré foot. )

35.02 SBtairs, passageways, and ladders. (2) Only those stalrwavs, pass-
ageways, and ladders, designated as means of access to the structure of a build-
ing, shall be used. COCther access ways shall be entirely closed at all times.

(b) All stairs, passageways, ladders and incidental equipment thereto,

which are covered by this section shall be perifodically inspected during each
shift and maintained in a clean safe condition.
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(c) In a muiti-story building, when a stairwell is being used, it shall
be properly illuminated by either natural or artificial means, and completely
and substantially covered over at a point not less than two floors below the
flocr on which work is being performed, and access to the floor where the work
is in progress shall be through a properly lighted, protected, and separate
passageway.

39,02 Chutes. (a) ¥No material shall be dropped fo any point lying out-
side the exterior walls of the structuze unless the area is effectively pro-
tected. _

() All material chutes, or sections therecf, at an angle ¢f more than
4539 from the herizontal, shall be entirely enclosed, except for cpenings equip-
ped with closures at or about floor level for the insertion of materials. The
openings shall not exceed 48 inches in height measured along the wall of the
chute. At all stories below the top floor, such openings shall be kept clesed
when not in use,. -

(c) A sbustantial gate shall be installed in each chute at or near the
discharge end. A competent employee shall be assigned to control the opera-
tien of the gate, and the backing and loading of trucks.

{(d) When operations are not in progress, the area surrounding the discharge
end of the chute shall be securely closed off.

{e) Any chute opening, into which workmen dump debris, shall be protected
by a substantial guardrail approximately 42 inches above the floor or other sur-
face on which the men stand to dump the material. Any space between the chute
and the edge of openings in the floors through which it passes shall be solidly
covered over.

{f) Where the material is dumped from mechanical equipment or wheelbarrows
a securely attached toesboard or bumper, not less than 4 inches thick and €& inches
high, shall be provided at each chute opening.

(g) Chutes shall be designed and constructed of such strength as to elimi-
nazte failure due to impact of materials or debris lcaded therein.

39.04 Removal of materials through flecor openings. Any openings cut in a
floor for the dispesal of materials shall be no larger in size than 25 percent
of the aggregate of the total floor area, unless the lateral supporcs of the re-
moved flcoring remain in place, TFloors wedkened or otherwise made unsafe by dem-
olition operations shall be shored to carry safely the intended Imposed load from
demolition openations.

25,05 Removal of walls, masonry sections, and chimneys. ({(a) Masonry walls,
or other secrions of mascnry, shall not be permitred to fall upon the {loors of
the building in such masses as to exceed the safe carrving capacities of the
floors.
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(b) No wall section, which is more than one story in height, shall be
permitted to stand alone without lateral bracing, unless such wall was origin-
ally designed and constructed to stand without such lateral support, and is in
a condition safe enough to be selif-supporting. All walls shall be left in a
stable condition at the end of each shift.

(c) Employees shall not be permitted to work on the top of a wall when
weather conditions constitute a hazard.

(d) Structural or load-supporting members on any floor shall not be cut
or removed until all stories above such a floor have been demolished and removed.
This provisicn shall net prohibit the cutting of floor beams for the disposal of
materials or for the installation of squipment, provided that the reguirements
of Section 39.04 and 39.0€ of these regulations are complied with.

(e) Floor cpenings within 10 feet of any wall being demolished shall be
planked solid, except when employees are kept ocut of the area below.

(£) In buildings of '"skeleton-steel' construction, the steel framing may
be left in place during the demolition of masconry. Where this is done, all
steel beams, girders, and similar structural supports shall be cleared of 211
locse material as the masonry demolition progresses downward.

(g} Walkways or ladders shall be provided to enzble employees to safely
reach or leave any scaffold or wall.

(h) Walls, which serve as retaining walls to support earth or adjoining
structures, shall not be demclished until such earth has been properly hraced
or adjoeining structures have been properly underpinned.

(1) Walls, which are to serve as retaining walls against which debris
will be piled, shall not be so used unless capable of safelv supporting the
imposed load.

35.06 Manual removal of floors. (a) Openings cut in a floor shall extend
the full span of the arch between suppoerts. ' )

(b) Befure demolishing any floor arch, debris und ecther material shall be
removed from such arch and other adjacent floecr area. Planks not less than 2
in. x 10 in. in cross section, full size undressed, shall be provided for, and
shall be used by cmployees to stand on while breaking down floor archas hetween
beams. Such planks shall be so loczted as to provide z safe support for the
workmen should the arch between the beams collapse. The open space bestweun

planks shall not exceed 16 inches.

(c) Safe walkwavs, not less than 18 inches wide. formed of planks nob less
than 2 inches thick if wood, or of equivalent strengihi if metal, shall be provid-
ed and used by workmen when necessary to enable them to reach any peint without
walking upon exposed beams.

(d) Stringers of ample strength shall be installed to support the floor-—

ing planks, and the ends of such stringers shall be supported by floor beams or
girders, and not be flcor arches zlone.
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{e) Planks shall be laid together over sclid bearings with the ends over-—
lapping at least 1 feoot. .

(f) When floor arches are being removed, employees shall not be allowed
in the area directly undermeath, and such an area shall be barricaded to pre-
vent access to 1t.

{g) Demolition of floor arches shall nct be started until they, and the
surrounding floer area for a distance of 20 feet, have bean cleared of debris
and any other necessary materials.

39.07 Removal of walls, flecors, and material with equipment. (a) Mechan-
ical equipment shall nect be used on flocrs or working surfaces unless such floors
or surfaces are of sufficient strength to support the imposed load.

{(b) TFloor openings shall have curbs or stop-logs Lo prevent equipment from
running over the edge.

{c} Mechanical equipment used shall meet the reguirements specified in
these rules and regulaticns.

39.08 Storage. (a) The storage of waste material and debris on anv floor
shall not exceed the allowable floor loads.

() In buildings having wooden floor construction, the flooring boards
may be removed from not more than cone floor above grade to provide storage space
for debris, providing falllng materlal is not permitted to endanger the stabil-
ity of the structure.

(¢) When wood floor beams serve te brace interior walls or freestanding
exterior walls, such beams shall be left in place until other equivalent sup-
port can be installed to replace then.

{d) Flocr arches, to an elevation of not more than 25 feet ahove grade,
may be removed to provide storage area for debris; Provided, that such removal
does not endanger the stability of the structure.

(e) Storage space inte which material is dumped shall be blocked off, ex-
cept for openings necessary f{or the removal of material. Such openings shall
be kept closed at all times when material is not being remcved.

32.09 Remcval of steel construciion. ({a) When fleoor zrches have besen
remeved, planking shall be provided for the workers engaged in razing the steel
framing. o

{(b) Cranes, derricks, aznd other hoisting equipment used shall meet the
requirements speclified in these rules and regulations.

(c) Steel comstruction shall be dismantled column length by column length,
and tier by tier (columns may be in two-story lengths).
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{(d) Any structural member being dismemberzsd shall not be overstressed.

35.10 Mechanical demolition. (a) No workers shall be permitted in any
area, which can be adversely affected by demolition operaticns, when balling or
clamming is being performed. Only those workers necessary for the performance
of the operations shall be permitted in this area at anv other time.

{b) The weight of the demoliticn bHall shall not sxceed 50 percent of the
crane's rated load, based on the length of the boom and the maximum angle of
operation at which the demclition ball will be uscd, or it shall not exceed 25
percent of the nominal breaking strength of the line by which it is suspended,
whichever results.in a lesser value.

(¢} The crane boom and loadline shall be as short as possible.

(d) The ball shall be attached to the loadline with a swivel-type con-
nection to prevent twisting of the loadline, and shall be attached by positive
means in such manner that the weight cannot become zccidentally disconnected,

(e} When pulling over walls or portions thsreof, all steel members af-
fected shall have been previocusly cut free.

(£) All roof cornices cor other such ornamental stonework shall he removed
prior to pulling walls over.

{(g) During demclition, continuing inspections bv a competent person shall
be made as the work progresses to detect hazards resulting from wezkened or de-
teriorated floors, or walls, or locsened material. ©No emplovee shall be permit-
ted to work where such hazards exist until theyv arc corrected by shoring, brac-
ing, or other effective means. '

39.11 Selective demolition by explesives. Scvlective demolition by explo-
sives shall be conducted in accordance with Secticn 40 of these regulations.

Section 40. Blasting and the Use of Expleosives

40.01  .ecneral provisions. (&) After the ericctive date of the Cortified

Surface BlasLers rules and regulutions, all persons performing blastiny operations

on comstruction.projects shall be certified. The vaplayer shall permit only au-
thorized and qualified persons to handle and use explosives.

(b) Bmoking, firearms, matciies, open flame lumps, and other fires. flame
or heat producing devices and sparks shall be prohibited in or near explosive
magazines or while expleosives are being handled, trunsported or used.

(¢} No person shall be allowed to handle or use wvxplesives while under the
influence of intoxicating liquors, narcotics, or ctlier dangerous drugs.

(d) All explesives shall be accounted for at 211 times. Explosives not
being used shall be kept in a locked magazine, unavailable to persons nob author-—
ized to handle them. The employer shall maintain an inventory and use records of
all explosives. Appropriate authorities shall be nutified of any loss, theft, or
unzuthorized entry into a magazine.




Adm. Reg. 22-4

Series - Section 40.01(e)
22-2a-4

() No explosives or blasting agents shall be abandoned.

(£) No fire shall be fought where the fire is in imminent danger of con-
tact with explosives. All employees shall be removed toc a safe areca and the
fire area guarded against intruders.

{g) Original containers, or Class II magazines, shall be used for taking
detenators and cther explesives from storage magazines to the blasting area.

(h) When blasting is done in congested areas or in proximity to a struc-
ture, railway, or highway, or any other installation that mav be damaged, the
blaster shall take special precautions in the locading, delaying, initiation,
and cenfinement of each blast with mats or other methods so as to control the
throw of fragments, and thus prevent bodily injury to emplovees.

(1) Employees authorized to prepare explosive charges or conduct blasting
cperations shall use every reasonable precaution including, but not limited to
visual and zudible warning signals, flags, or barricades, to ensure emplovee
safety. B '

(i) Insofar as possible, blasting cperations above ground shall be con-
ducted between sunup a2nd sundown,

{k) Due precautions shall be taken to prevent accidental discharge of
electric blasting caps from current induced by radar, radic transmitters,
iightning, adjacent powerlines, dust storms, or other scurges of extraneous
electricity. These precautions shall include:

(1) Detomators shall be short-circuited in holes which have been primed
and shunted until wired into the blasting circuit:

(2) The suspension of all blasting operations and removal of persons from
the blasting area during the approach and progress of an slectric storm;

(3) (i) The prominent display of adeguate signs, warning
against the use of mobile radio transmitters, on
all roads within 1,000 feet of blasting operations.
Whenever adherence to the 1,000-foot distance would
create an operational handicap, a competent person
shall be censulted to evaluate the particular situ-
ation, and alternative provisions mav be made which
are adequetely designed to prevent any premature
firing of electric blasting caps. A description of
any such alternatives shall be reduced to writing
and shall be certified as meeting the purpeses of
this subdivision by the competent person consulted.
The description shall be maintained at the construc-
tion site during the duration cf the work and shall
be available for inspacticn by representatives of
the Secretary of Labor. -
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(ii) Specimens of signs which weould meet the require-
ments of subdivision (i) of this subparagraph (3)

are the following: fcg‘72£&1{?

tij} TURKN OFF
2 —~WAY

RADIO

BLASTING
ZONE

1000
FEET

About 42" x 38"
About 48" = 48"

(4) Ensuring that mcbile radie tramsmitters which are less than 100 feat
away from electric blasting caps, in other than original containers shall be
deenergized and effectively locked.

(5) Compliance with the recommendations of the Institute of the Makers
of Explosives with regard to blasting inm the vicinity of radio transmitters
as stipulated in Radio Frequency Energy — A Potential Hazard in the Use of
Electric Blasting Caps, IME Publication No. 20, March, 1971,

(1) Empty boxes and paper and fiber packing materiazls, which have pre-
vicusly contained high explosives, shall nect be used again for anv purpose,
but shall be destroyed by burning at an approved location.

(m} Explosives, blasting agents, and blasting supplies that are obvious-
ly deteriorated or damaged shall nect be used.

(n) Delivery and issue of explosives shall ouly be made by and to author-
ized persons and into authorized magazines or approved temporary storage or
handling areas.

(o) Blasting operations in the proximity of overhead pewer lines, com-
munication lines, utility services, or other servicss and structures shall not
be carried on until the operaters and/or owners have been notified and measures
for safe control have heen taken.

(p) The use of black powder shall he prchibited.

(q) All loading and firing shall be directed and directly supervised by
a competent person thoroughly experienced in this field.

(r) All blasts shall be fired electrically with an electric blasting ma-
chine cor properly designed electric power source, sxzcept as provided in para-
graphs (a) and (p) of Section %40.08 of these regulations.
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40.02 Explosives and blasting agents. (a) Buildings used for the mixing
of blasting agents shall conform to the requirements of this section.

{b) Buildings shall be of noncombustible constructicn or sheet metal on
wood studs. e

{¢) Tloors in a mixing plant shall be of cenerete or other nonabsorbent
materials.

(@) All fuel o1l storage facilities shall be separated from the mixing
plant and located in such a manner that in case of tamnk rupture, the oil will
drain away from the mixing plamt building.

(e) The building shall be well ventilated,

(f) Heating units which do not depend on combustion processes, when prop-
erly designed and located, may be used in the building. ALl direct sources of
heat shall be provided exclusively from units lecated ocutside the mixing build-
ing. .

(g) All internal-combustion engines used Ifor electric power generation
shall be'lecated cutside the mixing plant building, or shall be properly ven-
tilated and isolated by a firewall. The exhaust systems on all such engines
shall be located so any spark emission cannct be a hazard to any materials in
or adjacent to the plant.

{h} 3Buildings used for the mixing of water gels shall conform to the re-
quirements of this subdivision.

(1) Buildings shall be of noncombustible construction or sheet metal con
wood studs.

(3) Floors in =2 mixing plant shall be of.concrete or cof other nonabscr-
bent materials.

(k) Where fuel oil is used all fuel oil storage facilities shall be separ-
ated frem the mixing plant and lccated in such a manner that in case of tank rup-
ture, the oil will drain away from the mixipg plant building.

(1) The building shall be well ventilated,.

(m) Heating units that do not depend on combustion processes, when prop-
erly designed and lccated, may be used in the building. A1l direct sources of
heat shall be provided exclusively from units located cutside of the mixing
building. : : : :

(n) All internal-combustion engines used for electric power generation
shall be located cutside the mixing plant building, or shall be properly ven-
tilated and isolated by a firewall. The exhaust systems on all such engines
shall be lccated so any spark emission cannot be 2 hazard to any materials in
cr adjacent to the plant.
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40.03 Blaster qualifications. (a) A blaster shall be able to understand
and given written and orzl orders.

(b) 4 blaster shall be in good physical condition and not be addicted to
narcotics, intoxicants, or similar types of drugs.

(¢} A blaster shall be qualified, by training, knowledge, and experience,
in the field of transporting, storing, handling, and use of explosives, and
have a working knowledge of State and local laws and regulations which pertain
to explosives.

{d) Blasters shall be reguired to furnish satisfactory evidence of com—
petency in handling explesives and performing in a safe manner the type of
blasting that will be required.

{e) The blaster shall be knowledgeable and competent in the use of each
type of blasting method usead.

40,04 Surface transportation of explosives. {a) Transportation of ex-
plosives shall mest the_ provisions of the Department of Transportation's reg-
uvlations contained in 14 CFR Part 103, Air Transportation; 46 CFR Parts 146-

149, Water Carriers; 49 CFR Parts 171-179, Highways and Railways; 49 CFR Part
180, Pipelines; and 49 CFR Parts 390-397, Motor Carriers. Motoxr vehicles or
conveyances transporting explosives shall only be driven by, and be in charge

0f, a licensed driver who is physically fit. He shall be familiar with the
local, State, and Federal regulations governing the transportation of explosives.

(b) No person shall smoke, or carry matches or any other flame-producing
device, nor shall firearms or loaded cartridges be carried while in or near a
motor vehicle or conveyance transporting explcsives.

(¢) Explesives, blasting agents, and blasting supplies shall not be
transported with other materials or cargoes. Blasting caps (including electrie)
shall not be transported in the same vehicle with other explosives.

(d) Vehicles used for transporting explosives shall ke strong encugh to
carry the load without difficulty, and shall be in good mechanizal condition.

(&) VWhen explosives are transported by a vehicle with an open body, a
Class 1I magazine cor original manufacturer's container shall be securely mount-
ed on the bed to contain the cargo.

(£) All wvehicles used for the transportation of explosives shall have
tight floors and any exposed spark-producing metzl on the inside of the body
shall be cevered with wood, or other non-sparking material, to prevent contact
with containers of explosives.

(g) Every motor vehicle or conveyance used for transporting explosives
¥ P g2 P

shall be marked or placarded on both sides, the front, and the rear with the
word "Explosives' in red letters, not less than 4 inches in height, in white
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background. 1In addition to such marking or placarding, the motor vehicle or
conveyance may display, in such a manner that it will be readily visible from
all directions, a red flag 18 in. x 30 in., with the word "Explosives" painted,
stamped, or sewedtherzom, in white letters, at least 6 inches in height.

(h) Ea h vehicle used for tramsportation of explosives shall be equipped
with a fully charged fire extinguisher, in good condition. An approved extin-
guisher of not less than 10-ABC rating will meet the minimum requirement. The
driver shall be trained in the use of the extinguisher cn his vehicle.

(1) Motor vehicles or convevances carrying explosives, blasting agents,
or blasting supplies, shall not be taken inside a garage or shop for repazlirs or
servicing.

(j) Yo motor vehicle transporting explosives shall be left unattended.

40.05 Storage of explesives and blasting agents. (a) Explosives and
related materials shall be stored in approved facilities required under the
applicable provisions of the Internal Revenue Service regulations contained in
26 CFR 181, Commerce in Explosives,

(b) Blasting caps, electric blasting caps, detonating primers, and primed
cartridges shall nct be stored in the same magazine with other explosives or
blasting agents.

(c) Smoking and open flames shall not be permitted within 50 feet of ex—
plosives and detonator storage magazines.

40.05 Loading of explosives or blasting agents. f{(a) Procedures that

permit safe and efficient loading shall be established before loading is start—
ed.

(b) All drill holes shall be sufficiently large toc admit freely the in-
serticn of the cartridges of explosives.

(¢) Tamping shall be done only with wood rods or plastic tamping poles
without exposed metal parts, but non-sparking metal connectors may be used for
jointed poles. Vieclent tamping shall be avoided. The primer shall never be
tamped.,

(d) No holes shall te loaded except these to be fired in the next round
of blasting. After loading, all remaining explosives and detonators shall be
imrediately returned to an authorized magazine.

{e) Driilling shall not be started until all reminaing butts of old holes
are examined for unexploded charges, and if any are found, they shall be refired
before work proceeds. ’

(f) Yo perscn shall be allowed tc deepen drill holes which have contained
explosives or blasting agents.
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. {g) No explosives or blasting agents shall be left unattended at the
blast sire. -

-~ (h) Machines and all toocls not used for loading explosives Into bore
holes shall be removed from the immediate location of holes betore explosives
are delivered. Eguipment shall not be operated within 50 feet of lozded holes.

(1) No activity of anv nature other than that which is required for load-
ing holes with explosives shall be permitted in a blast area.

. (i) Powerlines and portable electric cables for equipment being used
shall be kept z safe. distance from explosives or blasting agents being loaded
into drill holes. Cables in the proximity of the blast area shall be deener-
gized and locked out by the blaster.

(k) Heles shall be checked prior to loading to determine depth and cen-
ditions. Where a hole has been loaded with explosives but the explosives have
fajled to detonate, there shall be no drilling within 30 feet of the hole.

{1) When lcading a long line of heles with more than one loading crew,
the crews shall be separated by practical distance consistent with efficient
operation and supervision of crews.

{m) No explosives shall be loaded or used underground in the presence of
. combustible gases or combustible dusts.

{n) No explosives cther than thosein Fume Class 1 shall be used; however,
explosives complying with the requirements of Fume Class 2 and Fume Class 3 may
be used if adequate ventilation has been provided.

(o) All blast holes in open work shall be stemmed to the ccllar or to a
point which will confine the charge.

{p) Warning signs, indicating =z blast area, shall be maintained at all -
approaches to the blast area. The warning sign lettering shall be not less than
4 inches in height on 2 contrasting background.

(g) A bore hole shall never be sprung when it is adjacent to or near a hole
that is lecaded. Flashlight batteries shall not be used for springing holes.

(r) Drill holes which have been sprung or chambéred, and which are not _
water filled, shall be allowed to cool before explosives are loaded,

(s) No loaded holes shall be left unattended or unprotécted.

(t) The blaster shall keep an accurate, up-to-date record of explosives,
blasting agents, and blasting supplies used in a blast and shall keep an accur-
ate running inventory of all explosives and blasting agents stored on the cper-
ation.
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40,07 Explosives and blasting agents. (a) Semiconductive hese, Semi-
conductive hose - a hose with an electrical resistance high encugh te limitc
flow of stray electric currents tc safe levels, yet neot so high as te¢ prevent
drainage of static electric charges to ground; hecse of ndt more then 2 megohms
resistance over its length and of not less than 5,000 ohms per flocr meets the
Tegulrements. )

(b) When loading blasting agents pneumatically over electric blasting
caps, semiconductive delivery hose shall be used and the equipment shall be
bended and grounded. B 7

40.08 Initiation of explosive charges — electric blasting. <(a) Electric
blasting caps shall not be used where scurces of extranecus electiricity make
the use of electric blasting caps dangercus. Blasting cap leg wires shall be
kept short—circuited (shunted) until they are connected into the circuit for
firing. : -

(k) Before adopting any system cf electrical firing, the blaster shall
conduct a thorough survey for extrameocus currents, and all dangerous currents
shall be eliminated before any holes are loaded.

(c¢) In any single blast using electric blasting caps, all caps shall be
of the same style or function, and of the same manufacture.

(d) Electric blasting shall be carried out by using blasting circuilts or
power circuits in accordance with the electric blasting cap manufacturer’'s re-
comuendations, or an approved contracteor or his designated representative.

(&) When firing a circuit of electric blasting caps, care must be exer-
cised tc ensure that an adeguate quantity of delivered current is available,
in accordance with the manufacturer's reccommendations.

(£) Connecting wires and lead wires shall be insulated single solid wires
of sufficient current-carrying capacity.

(g) Bus wires shall be solid single wires of sufficient current—carrying
capacity. -

(h) When firing electrically, the insulation on 211 firing lines shall
be adequate and in good condition.

(i) A power circult used for firing electric blasting caps shall not be
grounded.

(3) When firing from a power circuit, the firing switch shall be locked
in the open or "eoff" positicon at all times, except when firing. It shall be
50 designed that the firing lines to the cap circuit are automatically short-
circuited when the switch is in the "off" positicon. Keys te this switch shall
be entrusted only to the blaster.
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{k) Blasting machines shall be in good condition and the efficiency of
the machine -shall be tested perlodically tc make certain that it can deliver
power at its rated capacity.

(1) When firing with blasting machines, the connections shall be made as
recommended by the manufacturer of the electric. blasting caps uscd.

() The number of electric blasting caps connected to 2 blasting machine
shall not be in excess of its rated capacity. Furthermore, in primary blasting,
a seriles circuit shall contzain no more caps than the limits recommended by the
manufacturer cof the electric blasting caps in use.

(n) The blaster shall be in charge of the blasting machines, and no other
person shall ccnnect the leading wires to the machine.

(o) Blasters, when testing circuits to charged holes, shall uss oaly blast-
ing galvanometers equipped with a silver chloride cell especially designed for
this purpose. : . :

(o) Whenever the possiblity exists that a leading line or blasting wire
might bte thrown cver a live pcowerline by the force of an explosion, care shall
be taken tc sse that the total length of wires ars kept too short to hit the
lines, or that the wires are securely anchored to the ground. If neither of
these requirements can be satisfied, a non-electric system shall be used.

{q) In electrical firing, only the man making leading wire connections
shall fire the shot. AJIl connections shall be made from the bhore hole back to
the source of firing current, and the leading wires shall remain shorted and not
be connected to the blasting machine or other source of current until the charge
is to be fired.

(r) After firing an electric blast from 2 blasting machine, the leading
wires shall be immediately disconnected from the machine and short-circuited,

40.09 Use of safety fuse. (a) Safety fuse shall only be used where
sources of extraneous electricity make the use of electric blasting caps danger-
ous. The use of a fuse that has been hammered or injured in any way shall be
forbidden. | )

(b} The handling of az fuse on #Bails or other precjections which will
cause a sharp bend to be formed in the fuse is prohibited.

(¢} Before capping safety fuse, a short length shall be cut from the
end of the supply reel sc as to assure a3 fresh cut end in each blasting cap.

(d) Cnly a cap crimper of approved design shall be used for attaching
blasting caps to safetv fuse. Crimpers shall be kept in geood repair and ac-
cessible for use. . _

{e) No unused cap or short capped fuse shall be placed in any hole to

_be blasted; such unused detcnators shall be removed from the working place and
destroved.
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(£) No fuse shall be capped, or pfime;s made up, in any wmagazine or near
any possible source of ignition. -

(g) No one shall be permitted to carry detonators or primers of any kind
on his person. i C ) ’ ’ ‘

(2) The minimum length of safety fuse to be used in blasting shall be as
required by state law, but shall not be less than 30 inches.

(i) At least two men shall be present when multiple cap and fuse blasting
is done by hand lighting methods.

(j> Not mcre than 12 fuses shall be lighted by each blaster when hand
lighting devices are used. However, when two or more safety fuses in a ETOUD
are lighted as one by means of igniter cord, or cther similar fuse-lighting
devices, they may be considered as cne fuse.

(k) The so-called "drop fuse' method of dropping or pushing & primer or
any explosive with a lighted fuse attached is forbidden.

(1) Cap and fuse shall not be used for firing mwudecap charges unless
charges are separated sufficiently to prevent one charge from dislodging cther
shots in the blast. - -

(m) When blasting with safety fuses, consideration shall be given to the
length and burning rate cf the fuse. Sufficient time, with a margin of safety,
shall always be previded for the blaster to reach & place of safety.

40.10 Use of detonating cord. <{a) Care shall be taken te select a de-
tonating cord comsistent with the tvpe and physical condition of the bore hole
and stemming and the type of explosives used.

(b) Detomnating cord shall be handled and used with the same respeck and
care given other explosives.

(c) The iine of detonating cord extending ocut of a bore hele or from a
charge shall be cut from supply spool before loading the remainder of the bore
hole or placing additional charges.

(d} Detonating cord shall be handled and used with care to avoid damaging
or severing the cord during and after lscading and hooking up.

{e} Detonating cord comnecticns shall be competent and positive in accord-
ance with approved and recommended metheds. Knot-type or other cord-to-cord con-
nections shall be made only with detonating cord, in which the explosive cord is

dry.

(£) All detonating coxd trunklines and branchlines shall be free of loops,
sharp kinks, or angles that direct the cord back toward the oncoming line of de-

tonation. .
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{g) All detonating cord cennections shall be inspected before firing the
blast. : )

(h) When detonating cord millisecond-dciay connectors or short-interval-
delay electric blasting caps are uSed with detonating cord, the practice shall
conform strictly to the manufacturer's recommoendations.

(i) When conmecrting & blasting cap or an <'ectrie blasting cap to deton-
ating cord, thes cap shall be taped or otherwise zttached securely along the
side or the end of the detonating cord, with the end of the cap containing the
explosive charge pointed in the direction inm which the detonation is to procead.

(j) Detonators for firing the tyunkline shall not be brought to che load-
ing area nor attached to the detonating cord until everything else is in readi-
ness for the blast. ' o : ' - =

40,11 Firing the blast. (a2) A cocde of blasting signals shall be posted
on one or more conspicuous places at the operation, and all emplovees shall be
required to familiarize themselves with the code and conform te it. Danger
signs shall be placed at suitable locatioms. |

{b) Before a bBlast is fired, a loud warning signal shall be given by the
certified blaster in charge, who has made certain cthat all surplus explosives
are in z safe place and all employees, vehicles, and equipment are at a safe
distance, or under sufficient cover.

(¢) Flagmen shall be safely stationed on highways which pass through the
danger zcne so as to steop traffic during blasting operations.

(d) It shell be the duty of the blaster to !'lz tile time of blasting.

(2) Before firing an underground blast, warning shall be given, amd all
possible entries into the blasting area, and any eontrances to any working place
where a driitc, raise, or other opening is about tu hole through, shall be care-

fully guarded. The bhlaster shall make sure that =11 employees are out of the
blast area heicre firing a blast.

U-1 .
TWarning 8ignal - & l-ninute series of long hlasts 5
minutes prior to blast signal.
Lilast Signmal - A serics of_short blasts 1 minute prior
to the shot. -
All Clear Signal - A prolonged blast fuollewing the in- - =
___»=pection of blagt area, * - ]
40.12 Inspection after blasting. (a) Immcediately after the blast has
been [ired, the firing line shall be disconmectued Irom the blasting madhine, or

where power switches are used, they shall be locked open or in the off position.

Fage 15 A




Adm. Reg. 22-4 . - -
Series - _ . B - T 7 Section 40.12(b)
22-2a-4 I T )

(b} Sufficient time.shall be allowed, not less than 13 minutes in tunnels,
£ the smoke and fumes to leave the blasted areca before returning tfo the shot.
An inspection of the arez and the surrcunding rubble shall be made by the certi-
fied blaster to determine if 211 charges have been exploded before emplovees are
allowed to return to the operatlon, and in tunnels, after the muck plile has been
wetted down. - T - :

41,13 Misfires. (o} Ii.a misfife is found, the blaster shall provide
proper safeguards for excluding 211 employees from the danger cone.

{h) HNo other work shall be done except that necessary Lo remove the hazard
of the misfire and only thoseemployees necessary to do the werk shall remain in
the dangeor zonc. . - :

—

¢} No attempt shall be made teo extract exnlosives from any charged or
misf{ired hole; 2 new primer shall be put in and the hele reblasted. If mis{ir-
ing of the misfifed hole presents a2 hazard, tie explosives may bhe removed by
washing out with water, or, where the misfire is qucr water, blown out with
air. .. . = = e

{d) TIf_there are any misiires while using cao_and fuse, all cmployees shall
remain away from the charge for at least Il hour. Misfires shall be handled under
the direction of the person in charge of the blast11g All wires shall he care-
fully tracred and a search made for unexploded chaxrges. .

{e) No drilling, digging, or picking shall be permitted until all missed
holes huave been detonated or the authorized representarive has approved that
work can proceed.

40.14% Definitions applicable to this subsectiuvn. {a)} "Approved sLorage
facility" A facility for thc storage of explosive matorial conforming to the
requiremrnts of this subpart and covered by a licensc or permit.

(b)y "Blast area' The area in which explosives loading and blasting oper-—
ations arc being conducted.

| astcer The son or persons authorized to use explosi g
{,y "Blaster" The per I “auth ! £ use explosives for
blastin, purposcs and meeting the qualifications in these rules and regulations

(d) "Blastlag agent” A blasting agent is any material or mixture ceonsis-—
ting of o el und oxidizaer used L[or blasting, but not classified an explosive
and in which uone of the iIngredients is eclassified as an ecxplosive provided the
furnished {(mixz«d} preduct cannot by detonated with £ No. & toes=tg blasting rap
when conlined. A common blasting agent presently in use is a mixture ol ammon-
ium nitrute (NI, e ) and carbonaceous combustibles, such as [uel oil or coal,
and may =ither B Dronurug. promized and packaged from explosive companics or
mixed in Lt ficld.

{e) "gluasting cap” A metallic tube closed al one end, containing a charge
of one or more detonating compounds, and dasigned for and capable of detenation
from the sparks or [lame {rom a safety fuse inserted uond crimped inte the open
end.
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(f) "Block holing" The breaking of boulders or blasting agents by
firing a charge of explosives that has been loaded in a drill heole.

(g) ''Conveyance" Any unit for transporting explosives or blasting
agents, including but not limited to trucks, trailers, rail cars, barges, and
vessels. ) )

(h) '"Detonating cord" A flexible cord containing a center core of high
explosives which when detonated, will have sufficlent strength to detonate
cther cap-sensitive explosives with which it is in contact.

(1) '"Detepator" Blasting caps, electric blasting caps, delay electric
blasting caps, and non-electric delay blasting caps,

(3) "Electric blasting cap" A blasting cap designed for and capable
of detonation by means of an electric current.

(k) "Electric blasting circuitry" (a) Bus wire. An expandable wire,
used in parallel cr series, in parallel circuits, to which are connected the
leg wires of electric blasting caps.

(2) Connecting wire. An insulated expendable wire used betwsen 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 cirecuit.

(4) Permanent blasting wire. A permanently mounted insulated wire used
between the electric power scurce and the electric blasting cap circuit.

(1) "Electric delay blasting caps" Céps designed to detonate at a pre-
determined pericd of time after energy is applied to the ignition system.

(m) "Explosives" (1) Any chemical ccmpound, mixture, or device, the
primary or common purpose of which is to function by explosion; that is, with
substantially instantaneous release of gas and heat.

(2) All material which is classified as Class A, Class B, and Class C
Explosives by the West Virginia Department of Mines,

(3) Classification of expleosives by the West Virginia Department of Mines
is as follows:

Class A Explesives. Possessing detonating hazard, such as
dynamite, nitreglycerin, picric acid, lead azide, fulminate
of mercury, black powder, blasting caps, and detonating pri-
mers. ; _
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Class B Explosives. Posse3sing flammable hazard, such as
propellant explosives, including some smokeless propellants.

Class C Explosives. Include certain types of manufactured
articles which contain Class A or Class B explosives, or
both, as components, but in restricted quantities.

(n) "Fuse lighters” Special devices for the purpose of igniting safety
fuse.

(o) '"Magazirne" Any building or structure, other than an explosives manu-
facturing buliding, used for the storage of explosives.

(p) 'Misfire" An explosive charge which failed to detonate.

(q) '"Mud-capping" (sometimes known as bulldozing, adcbe blasting, or doby-
ing). The blasting of boulders by placing a quantity of explosives in a driil
hole. _

(r) '"Nonelectric delay blasting cap" A blasting cap with an integral de-
lay element in ceonjunction with and capable of being detonated by a detonation
impulse or signal from miniaturized detonating cord.

(s) "Primary blasting" The blasting operation by which the original rock
formation is disledged from its natural location.

(t) "Primer" A cartridge or container of explosives into which a detonator
or detcnating cord is inserted or attached,

(1) "Safety fuse" A flexible cord containing an integral burning medium
by which fire is conveyed at a continuous and uniform rate for the purpose of
firing blasting caps.

(v) ''Secondary blasting” The reduction of.oversize material by the use
of explosives to the dimension required for handling, including mud~capping and
blockholding.

(w) VStemming" A suitable inert incombustible material or device used to
confine or separate explosives in a drill hole, or to cover explosives in mud-
capping.

(x) "Springing" The creation of a pocket in the bottom of a drill hole
be the use of a moderate quantity of explosives in order that larger quantities
of explosives may be inserted therein.

(¥) "Water gels, or slurry explosives" & wide variety of materials used
for blasting. They all contain substantial proporticns of water and high pro-
portions of ammonium nitrate, some of which is in solution in the water. Two
broad classes of water gels are: (1) Those which are sensitized by a material
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classed as an explosive, such as TNT or smokeless powder, and (2) those which
contain ne ingredient clagsified as an explosive; these are sensitized with
metals such as aluminum or with other fuels. Water gels may be premixed at
an explosive plant or mixed at the site immediately before delivery into the
bore hole.

Section 41. Rollover Protective Structures; Overhead Protection

41,01 Rollover protective structures (ROPS) for material handling equip-
ment. All such equipment shall be equipped with rollover protective structures
which meet the minimum performance standards prescribed iIn MSHA Safety and Health
Regulations for Construction, 1926,1000.
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