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1817.45(83(%)

This section applies to every kind of crane and derrick and to any other type of equipment

performing the functions of a crane or derrick except as noted in paragraph (a)(2) of this
section.
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This section does not apply to small industrial truck-type cranes, container handling top-

loaders and sideloaders, chain hoists, and mobile straddle-type cranes incapable of straddling
two or more intermodal containers (16 feet (4.88 m) in width).

Except for bridge cranes covered by paragraph (g) of this section, cranes and derricks having
ratings that vary with boom length, radius (outreach) or other variables shall have a durable
rating chart visible to the operator, covering the complete range of the manufacturer's (or
design) capacity ratings. The rating chart shall include all operating radii (outreach) for all
permissible boom lengths and jib lengths as applicable, with and without outriggers, and
alternate ratings for optional equipment affecting such ratings. Precautions or warnings
specified by the owner or manufacturer shall be included along with the chart.
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The manufacturer's (or design) rated loads for the conditions of use shall not be exceeded.
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Designated working loads shall not be increased beyond the manufacturer's ratings or
original design limitations unless such increase receives the manufacturer's approval When
the manufacturer's services are not available or where the equipment is of foreign
manufacture, engineering design analysis shall be performed or approved by a person
accredited for certificating the equipment under Part 1919 of this chapter. Engineering design
analysis shall be performed by a registered professional engineer competent in the field of

cranes and derricks. Any structural changes necessitated by the change in rating shall be
carried out.

Radius indicator. When the rated load varies with the boom radius, the crane or derrick shall
be fitted with a boom angle or radius indicator visible to the operator.
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Equipment shall not be used in a manner that exerts side ieacimg stresses upon the crane or
derrick boom. ,
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No crane or derrick having a visible or known defect that affects safe operation shall be used.
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Protective devices.
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When exposed moving parts such as gears, chains and chain sprockets present a hazard to
employees during crane and derrick operataons ‘those parts shall be securely guarded.




Crane and derrick operating controls shall be clearly marked, or a chart indicating their
function shall be posted at the operator's position.
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After October 3, 1984, overhead bridge and container gantry crane operating control levers
shall be self-centering so that they will automatically move to the "off" position when the
operator releases the control.
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Booms. Cranes with elevatable booms and without operable automatic limiting devicesishail

be provided with boom stops if boom elevation can exceed maximum design angles from the
horizontal.

19317.45{7{3}

Foot pedals. Foot pedals shall have a non-skid surface,

L1917.45(0(4)

Access. Ladders, stairways, stanchions, grab irons, foot steps or equivalent means shall be
provided as necessary to ensure safe access to footwalks, cab platforms, the cab and any
portion of the superstructure which employees must reach.

1917 45{F (4 {1}

Footwalks shall be of rigid construction and shall be capable of supporting a load of 100
pounds (4.79 kPa) per square foot. =~
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If more than 20 feet (6.1 m) in height, vertical ladders shall comply with 1917.118 (d), (e)(1),
(e)(2)(iii), and (e)(2)(iv).

Stairways on cranes shall be equipped with rigid handrails meeting the requirements of



1917.112(e).
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If the top of a ladder or stairway or any position thereof is located where a moving part of a
crane, such as a revolving house, could strike an employee ascending or descending the
ladder or stairway, a prominent warning sign shall be posted at the foot of the ladder or
stairway, A system of communication (such as a buzzer or bell) shall be established and
maintained between the foot of the ladder or stairway and the operator's cab.
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Operator's station.
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The cab, controls and mechanism of the equipment shall be so arranged that the operator has
a clear view of the load or signalman, when one is used. Cab glass, when used, shall be safety
plate glass or equivalent. Cranes with missing, broken, cracked, scratched, or dirty glass (or
equivalent) that impairs operator visibility shall not be used. Clothing, tools and equipment
shall be stored $0 as not to interfere wzth access, speratlon and the operator's view.
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A seat (lap) belt, meeting the requirements of 49 CFR 571.208-210 for a Type 1 seat belt
assembly, shall be installed on the operator's seat of high speed contamer gantry cranes
where the seat trolleys.
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Counterweights or ballast. Cranes shall be operated only with the specified type and amount

of ballast or counterweights. Ballast or counterweight shall be located and secured only as
provided in the manufacturer's or design specifications, which shall be available.
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Outriggers. Outriggers shall be used according to the manufacturers' specifications or design
data, which shall be available. Floats, when used, shall be securely attached to the outriggers.
Wood blocks or other support shall be of sufficient size to support the outrigger, free of
defects that may affect safety and of sufficient width and length to prevent the crane from
shifting or toppling under load.
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Exhaust gases. Engine exhaust gases shall be discharged away from the normal position of




crane operating personnel.

& g ?zf';a"i\
1817.45{0{9;

Electrical equipment shall be so located or enclosed that live parts will not be exposed to

accidental contact. Designated persons may work on energized equipment only if necessary
during inspection, maintenance, or repair.
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Fire extinguisher.

At least one portable fire extinguisher of at least 5 - BC rating or equivalent shall be
accessible in the cab of the crane or derrick.
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No portable fire extinguisher using carbon tetrachloride or chlorobromomethane
extinguishing agents shall be used.
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Rope on drums. At least three full turns of rope shall remain on ungrooved drums, and two
turns on grooved drums, under all operating conditions. Wire rope shall be secured to drums
by clamps, U-bolts, shackles or equivalent means. Fiber rope fastenings are prohibited.
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Assembly or disassembly of boom sections. Mobile crane booms being assembled or

disassembled on the ground with or without the support of the boom harness shall be blocked
to prevent dropping of the boom or boom sections.
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Brakes.
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Each independent hoisting unit of a crane shall be equipped with at least one holdxng brake,
applied directly to the motor shaft or gear train.
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Each independent hoisting unit of a crane, except worm geared hoists, the angle of whose



worm is such as to prevent the load from accelerating in the lowering direction, shall, in

addition to a holding brake, be equipped with a controlled braking means to control lowering
speeds.
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Holding brakes for hoist units shall have not less than the following percentage of the rated
load hoisting torque at the point where the brake is applied:
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125 percent when used with an other than mechanically controlled braking means; or
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100 percent when used with 2 mechanically-controlled braking means.

191745 (13) @O

All power control braking means shall be capable of maintaining safe lowering speeds of
rated loads.

Rated load marking. The rated loads of bridge cranes shall be plainly marked on each side of
the crane and In the cab. If there is more than one hoisting unit, each hoist shall have its rated
load marked on it or on its load block. Marking shall be legible from the ground level.

1817.45 33

Wind-indicating devices.




After October 3, 1983, each rail-mounted bridge and portal crane located outside of an
enclosed structure shall be fitted with an operable wind-indicating device.

The wind indicating device shall provide a visible or audible warning té alert the opefator of
high wind conditions. That warning shall be transmitted whenever the following
circumstances are present:
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When wind velocity reaches the warning speed, not exceeding the crane manufacturer's
recommendations; and

When wind velocity reaches the shutdown speed, not exceeding the crane manufacturer's
recommendations, at which work is to be stopped and the crane secured.

19174500 B )

Instructions. The employer shall post operating instructions for high wind conditions in the
operator's cab of each crane. Operators shall be directed to comply with these instructions.
The instructions shall include procedures for responding to hxgh wind alerts and for any
coordmatmn necessary with Other cranes.
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Securing of cranes in high winds.
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When the wind reaches the cranes warning speed:
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Garitry travel shall be stopped; and

917.45(g }%ﬁk?ﬁé%?

gms

The crane shall be readied for shutdown.

‘When the wind reaches the crane's shutdown speed:



Any portion of the crane spanning or partially spanning a vessel shall be moved clear of the
vessel if safe to do so; and

. 1917.45@) @i} (B)

The employer shall monitor local weather conditxons by subscribing to a weather service or
using equally effective means.
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Stops and bumpers.
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The ends of all tracks shall be equipped with stops or bumpers. If a stop engages the tread of
the wheel, it shall be of a he1ght not less than the radius of the wheel.

When more than ohe crane operates on the same runway or more thaﬁ one trolley on the

same bridge, each crane or trolley shall be equipped with bumpers or equivalent devices at
adjacent ends subject to impact.

Employee exposure to crane movement. When employees may be in the vicinity of the
tracks, crane trucks shall be equipped with personnel deflecting guards.
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Pedestrian clearance. If the track area is used for employee passage or for work, a minimum
clearance of three feet (.91 m) shall be provided between trucks or the structures of rail-
mounted cranes and any other structure or obstruction. When the required clearance is not

available on at least one side of the crane's trucks, the area shall not be used and shall be
marked and identified.
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Warning devices. Rail-mounted cranes shall be equipped with an effective travel warning
device which shall be used to warn employees who may be in the path of the moving crane.
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Communications. Means of communication shall be provided between the operator's cab aﬁd
the base of the¥ gantry of all rail-mounted cranes. This requirement may be met by telephone,
radio, scund-signalling system or other effective methods, but not solely by hand-signalling,
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Limit switch bypass systems shal} be secured during all cargo operations. Such bypass
systems shall_ not be used except in an emergency or during non-cargo handling operations
such as stowing cranes or derricks or performing repairs. When a situation requiring the use

of a bypass system or the readjustment of a limit switch arises, it shall be done only under the
direction of a crane mechanic.

1917.45{0;

Stabilizing of locomotive cranes. Loads may be hoisted by locomotive cranes only if

outriggers are in place, unless means are taken to prevent the load being carried by the truck
springs of the crane.
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Operations.

Use of cranes together. When two or more cranes hoist a load in unison, a designated person

shall direct the operation and instruct personnel in positioning, rigging of the load and
movements to be made.
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Guarding of swing radius. Accessible areas within the swing radius of the body of a
revolving crane shall be physically guarded during operations to prevent an employee from

being caught between the body of the crane and any fixed structure or between parts of the
crane.

I1917.45(3)(3)
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Securing mobile crane components in transit. The crane's super structure and boom shall be
secured against rotation and carried in line with the direction of travel except when
negotiating turns with an operator in the cab or when the boom is supported on a dolly. The



empty hook or other attachment shall be secured.
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Unattended cranes. the following steps shall be taken before leaving a crane unattended
between work periods:
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Suspended loads, such as those hoisted by lifting magnets or clamshell buckets, shall be
Ianded unless the storage position or maximum hoisting of the suspended device will provide
equivalent safety;

Clearance. Unless electrical distribution and transmission lines are de-energized and visibly
grounded at the point of work, or unless insulating barriers not a part of or attached to the
crane have been erected to prevent physical contact with lines, cranes may be operated near
power lines only in accordance with the following:
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For lines rated 50 kV or below, minimum clearance between the hnes and any part of the
crane or load shall be 10 feet (3.05 m);




For lines rated over 50 kV, minimum clearance between the lines and any part of the crane or
load shall be either 10 feet (3.05 m) plus 0.4 inch (10.16 mm) for each 1 kV over 50 kV, or
twice the length of the line insulator, but never less than 10 feet; and

b
m

27.4 455%3 ;i%?

In transit with no load and boom lowered, the clearance shall be 2 minimum of 4 feet (1.22

Boom guards, Cage-type boom guards, insulating links or proximity warning devices may be
used on cranes, but they shall not be used in place of the clearances required by paragraph
(D(5)(i) of this section.

1917 481 B

Determination of energized lines. Any overhead line shall be presumed to be energizedbuntii
the owner of the line indicates that it is not energized.
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Protection for employees being hoisted.

On intermodal container spreaders, equipped in accordance with paragraph (j)(8) of this
section; of ‘

. 1917.45G)(1) G

atswain's chair or other device rigged to prevent it from accidental disengagement
m the hook or supporting member; or
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Enclosed by a railing or other means providing protection equivalent tot hat described in
1917.112(c). If equipped with open railings, the platform shall be fitted with toe boards;

19174503 (1) )E

Having a safety factor of four based on ultimate strength;

Bearing 2 plate or permanent marking indicating maximum load rating, which shall not be
exceeded, and the weight of the platform itself;

Equipped with a device to prevent access doors, when used, from opening accidentally;
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Equipped with overhead protection for employees on the platform if they are exposed to
falling objects or overhead hazards;
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Secured to the load line by means other than wedge and socket attachments, unless the free
(bitter) end of the line is secured back to itself by a clamp placed as close abc)ve the Wedge as
possible.

L 1917.45G)(2)
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Except in an emergency, the hoisting mechanism of all cranes or derricks used to hoist

personnel shall operate only in power up and power down, wxf,h automatic brake application
when not hoisting or lowering.

Variable radius booms of a crane or derrick used to hoist personnel shall be so constructed or
secured as to prevent accidental boom movement.

Platforms or devices used to hoist employees shall be inspected for defects before each day's
use and shall be removed from service if defective.

Employees being hoisted shall remain in continuous sight of and communication with the




operator or signalman.
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Operators shall remain at the controls when employees are hoisted.
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Cranes shall not travel while employees are hoisted, except in emergency or in normal tier to
tier transfer of employees during contamer operations.

LI1917.45()(3)

When intermodal container spreaders are used to transfer employees to or from the tops of
containers, the spreaders shall be equipped with a personnel platform equipped with fixed
railings, provided that the railings have one or more openings for access. The openings shall
be fitted with a means of closure, such as chains with hooks. Existing railings shall be at least
36 inches (0.91 m) in height. New railings installed afier October 3, 1983 shall be 42 inches
(1.07 m), plus or minus 3 inches (7.62 cm), in height. The provisions of paragraphs
OO, G((iD), and GX(1)(1D(F) of this section also apply to personnel platforms
when such container spreaders are used.

All cranes and derricks used to hoist personnel shall be equipped with an anti-two-blocking
device.

Designated persons shall visually inspect each crane and derrick on each day of use for

defects in functional operating components and shall report any defect found to the employer.
the employer shall inform the operator of the findings.
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A designated person shall thoroughly inspect all functional components and accessible
structural features of each crane or device at monthly intervals.



A record of monthly inspections shall be maintained for six months in or on the crane or
derrick or at the terminal S ~

[62FrR 40141, July 25, 1997, 65 FR 40940, June 30, 2000]




OSHA 1926.550

Cranes and Derricks in the
Construction Industry






reguiations {Standards - 29 CFR)

Cranes and derric

mﬂ mﬁ
&6
@
Db
©
Ma
&
o
a
-

© regulations ;Si;sﬁdarés - 29 CFR} - Table of Contents

e Part Number: : 1926

e Part Title: Safety and %’%eaéf%“; Regaga%@as for Construction

e Subpari: N

s Subpart Title: Cranes, Derricks, Hoists, Elevators, and Convevyors
e Standard Mumber: 1926.550

e Title: ~ Cranes and derricks.

1926.550(a

General requirements.

1228.520{=a33

The employer shall comply with the manufacturer's specifications and limitations applicable
to the operation of any and all cranes and derricks. Where manufacturer's specifications 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
documented and recorded. Attachments used with cranes shall not exceed the capacity,
rating, or scope recommended by the manufacturer.

Rated Iqad capacities, and ‘reoommended operating speeds, special hazard warnings, or
instruction, shall be conspicuously posted on all equipment. Instructions or warnings shall be
visible to the operator while he is at his control station

0f PAYE- 3

1826.550{(a83{ 2}

[Reserved}
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Hand signals to crane and derrick operators shall be those prescribed by the applicable ANSI
standard for the type of crane in use. An illustration of the signals shall be posted at the job
site. ' ‘

.. 1926.550{a)(5)
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The‘ employe; shall designate a competent person who shall inspect all machinery and
equipment prior to each use, and during use, to make sure it is in safe operating condition.



Any deficiencies shall be repaired, or defective parts replaced, before continued use.

1026 .550{a}{6%

A thorough, annual inspection of the hoisting machinery shall be made by a competent
person, or by a government or private agency recognized by the U.S. Department of Labor.
The employer shall maintain a record of the dates and results of inspections for each hoisting
machine and piece of equipment.

In running ropes, six randomly distributed broken wires in one lay or three broken wires in
one strand in one lay;

Wear ef one—thzrd the original diameter of outside individual w:res Kmkmg, crushing, bird
caging, or any other damage resuitmg m dxstomon of the ope structure

Evidence of any heat damage from any cause:

~ 1926 55&(51)( 7{iv)
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Reductions from nominal diameter of more than one—s:xty—femth inch for diameters up to
and including five-sixteenths inch, one-thirty-second inch for diameters three-eighths inch to
and including one-half inch, three-sixty-fourths inch for diameters nine-sixteenths inch to and
including three-fourths inch, one-sixteenth inch for diameters seven-eighths inch to 1 1/8
inches inclusive, three-thirty-seconds inch for diameters 1 1/4to 1 1/2 inches inclusive;
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In standing ropes, more than two broken wires in one lay in sections beyond end connections
or more than one broken wire at an end connection.

Wire rope safety factors shall be in accordance with American National Standards Institute B
30.5-1968 or SAE J959-1966.




1926.550{(a( 8

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 employees, or otherwise create a hazard. Guarding shall meet the
requirements of the American National Standards Institute B 15.1-1958 Rev., Safety Code
for Mechanical Power Transmission Apparatus.

Accessible areas within the swing radius of the rear of the rotating superstructure of the
crane, either permanently or temporarily mounted, shall be barricaded in such a manner as to
prevent an employee from being struck or crushed by the crane.
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All exhaust pipes shall be guarded or insulated in areas where contact by employees is
possible in the performance of normal duties.

~1926.550(a)(11)

1926 55002311

Whenever internal combustion engine powered equipment exhausts in enclosed spaces, tests
shall be made and recorded to see that emplovees are not exposed to unsafe concentrations of

toxic gases or oxygen deficient aimospheres.
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All windows in cabs shall be of safety glass, or equivalent, that introduces no visible
distortion that will interfere with the safe operation of the machine.
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Where necessary for rigging or service requirements, a ladder, or steps, shall be prowded tc
give access to a cab roof.
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Guardrails, handholds, and steps shall be provided on cranes for easy access to the car and
cab, conforming to American National Standards Institute B30.5.

2% F 255 Y
ggﬁ%%;

[
0
m
i

o

*’(3
t??»}

225

st
M

Platforms and walkways shall have anti-skid surfaces.
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F}L;ei tankufiiier pxpg shall be located in such a position, or protected in such manner, as to not
allow spill or overflow to run onto the engine, exhaust, or eiectr;cal
machine being fueied ecgulpment of any

An accessible fire extinguisher of 5BC rating, or hzgher shall be avaﬂabie at all operator
stations or cabs of equipment.

..1926.550(a){(14) (i)
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All 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 hxghways Department of Transportation rules
contained in 49 CFR Parts 177 and 393 concerning such vehicular transportation are
considered applicable.

1828 .580{a315;

Except where electrical distribution and transmission lines have been deenergized and visibl
grounded at point of work or where insulating barriers, not a part of or an attachment to the g
equipment or machinery, have been erected to prevent physical contact with the lines,
equipment or machines shall be operated proxzmate to power lines only in accordance with
the following:

1826 .550{a}{153{i

For lines rated 50 kV. or below, minimum clearance between the li
crane or load shall be 10 feet; ines and any part of the

For lines rated over 50 kV., minimum clearance between the lines and an

y part of the crane
or load shall be 10 feet plus 0.4 inch for each 1 kV. over 50 kV_, or twice the length of the
line insulator, but never less than 10 feet;

In transit with no load and boom lowered, the equipment clearance shall be 2

minimum of 4
feet for voltages less than 50 kV., and 10 feet for voltages over 50 kV. , up to and mcludmg
345 kV., and 16 feet for voltages up to and including 750 kV.

W

A person shall be designated to observe clearance of the equipment and give timely warning




for all operations where it is difficult for the operator to maintain the desired ciearance by
visual means;

..1926.550(a)(15)(»)
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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 any other regulation of
this part even if such device is required by law or regulation;

19286.°
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Any overhead wire shall be considered to be an energized line unless and until the person

owning such line or the electrical utility authorities indicate that it is not an energized line
and it has been visibly grounded;

Prior to work near transmitter towers where an electrical charge can be induced in the
equipment or materials being handled, the transmitter shall be de-energized or tests shall be

made to determine if electrical charge is induced on the crane. The following precautions
shall be taken when necessary to dissipate induced voltages:

P T -7 Y A,
1926.550(a3{15 {viiy

f«ﬁi

¥a)

"’\?‘

The equipment shall be provided with an electrical ground directly to the upper rotating
structure supporting the boom; and

Ground jumper cgbles shall be attached to materials being handled by boom équipment when
electrical charge is induced while working near energized transmitters. Crews shall be

provided with nonconductive poles having large alligator chps or other similar protection to
attach the ground cable to the load.
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Combustible and flammable materials shall ber,removed from the immediate érea prior to
operations.

..1926.550{(a)(16)

1926.550{23{16

No modifications or additions which affect the capacity or safe operation of the equipment
shall be ngade by the employer without the manufacturer's written approval. If such
modifications or changes are made, the capacity, operation, and maintenance instruction



plates, tags, or decals, shall be changed accordingly. In no case shall the original safety factor
of the equipment be reduced.

1926.550(a3{17 3

The employer shall comply with Power Crane and Shovel Association Mobile Hydraulic
Crane Standard No. 2.

Sideboom cranes mounted on wheel or crawler tractors shall meet the requirements of SAE
J7433-1964.

1926.550(a¥ 19

All employees shall be kept clear of loads about to be lifted and of suspended loads.

All jibs shall have positive stops o prevent their movement of more than 5 deg 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.

~1926.550(b){(2)

All crawler, truck, or locomotive cranes in use shall meet the applicable requirements for
design, inspection, construction, testing, maintenance and operation as prescribed in the
ANSI B30.5-1968, Safety Code for Crawler, Locomotive and Truck Cranes. However, the
written, dated, and signed inspection reports and records of the monthly inspection of critical
items prescribed in section 5-2.1.5 of the ANSI B30.5-1968 standard are not required.
Instead, the emplover shall prepare a certification record which includes the date the crane
items were inspected, the signature of the person who inspected the crane items; and a serial
number, or other identifier, for the crane inspected. The most recent certiﬁcation record shall
be maintained on file until a new one is prepared. :

Adequate clearance shall be maintained between moving and rotating structures of the crane



and fixed objects to allow the passage of employees without harm.
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Each employee required to perform duties on the horizontal boom of hammerhead tower

cranes shall be protected against falling by guardrails or by a personal fali arrest system in
conformance with subpart M of this part.

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.

Fe mz’,«»“;{mw
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All hammerhead tower cranes in use shall meet the appiic&b}e requireménts for design,

construction, installation, testing, maintenance, inspection, and operation as prescribed by the
manufacturer.

..1926.550(d)
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Overhead and gantry cranes.

1928.°
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The rated load of the crane shgii be plainly marked on each side of the crane, and if the crane
has more than one hqzstmg 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.

1926.550(d){(2)

Bridge trucks shall be equipped with sweeps which extend below the top of the rail and
project in front of the truck wheels.
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Except for floor-operated cranes, a gong or other effective audible warning 51gnal shall be
provided for each crane equipped with a power traveling mechanism.

% e g i §?f
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All overhead and gantry cranes in use sﬁail meet the applicable requirements for design,



construction, installation, testing, maintenance, inspection, and operation as prescribed in the
ANSI B30.2.0-1967, Safety Code for Overhead and Gantry Cranes.

Jm9s e
21% . :;%w

Derricks. All derricks in use shall meet the applicable requirements for design, construction,

installation, inspection, testing, maintenance, and operation as prescribed in Amencan
National Standards Institute B30.6-1969, Safety Code for Derricks.
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Floating cranes and derricks -
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‘Mobile cranes mounted on barges:
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When a mobile crane is mounted on a barge, the rated load of the crane shall not exceed the
original capacity specified by the manufacturer.

. 1926.550(0)(1) (%)

A load rating chart, with clearly legible letters and figures, shall be provided with each crane,
and securely fixed at a location easily visible to the operator.

When load ratings are reduced to stay within the limits for list of the barge with a crane
mounted on it, a new load rating chart shall be prowded

e
1926.25

Mobile cranes on barges shall be positively secured.

When cranes and demcks are pennanenﬂy installed on a barge, the capacxty and limitations
of use shall be based on competent design criteria.




A load rating chart with clearly legible letters and figures shall be provided and securely
fixed at a location easily visible to the operator.

Floating cranes and floating derricks in use shall meet the applicable requirements for design,

construction, installation, testing, maintenance, and operation as prescribed by the
manufacturer.

sme wEmlFY R
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?refgction of employees‘working on barges. The employer shall comply with the applicable
requirements for protection of employees working onboard marine vessels specified in
1926.605.

. 1926.550(g)

1926.550(g)

Crane or derrick suspended personnel platforms -
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Scope, application and definitions -

1828.550
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chpe and application. This standard applies to the design, construction, testing, use and
maintenance of personnel platforms, and the hoisting of personnel platforms on the load lines
of cranes or derricks.
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*'Heisf:“ (qr hoisting) means all crane or derrick functions such as lowering, lifting, swinging,
booming in and out or up and down, or suspending a personnel platform.




"Load refusal” means the point where the ultimate strength is exceeded.
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"Maximum intended load" means the total load of all employess, tools, materials, and other
loads reasonably anticipated to be applies to a personnel platform or personnel platform
component at any one fime.
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"Runway" means a firm, level surface designed, prepared and designated as a path of travel
for the weight and configuration of the crane being used to lift and travel with the crane
suspended platform. An existing surface may be used as long as it meets these criteria.

.1926.550(g)(2)

1$26.580 2

General requirements. The use of a crane or derrick to hoist employees on a personnel
platform is prohibited, except when the erection, use, and dismantling of conventional means
of reaching the worksite, such as a personnel hoist, ladder, stairway, aerial lift, elevating
work platform or scaffold, would be more hazardous or 1s not posszble because of structural
design or worksite conditions.

Hoisting of the personnel platform shall be performed in a slow, controlled, cautious manner
with no sudden movements of the crane or derrick, or the platform.

Job

Load lines shall be capable of supporting, without failure, at least seven times the maximum
intended load, except that where rotation resistant rope is used, the lines shall be capable of
supporting without failure, at least ten times the maximum intended load. The required
design factor is achieved by taking the current safety factor of 3.5 (required under
1926.550(b)(2) and applying the 50 per cent deratmg of the crane capacny which is required
by 1926.550(g)(3XD(F).




Load and boom hoist drum brakes, swing brakes, and locking devices such as pawls ‘or dégs
shall be engaged when the occupied personnel platform is in a stationary position.
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The crane shall be uniformly level within one percent of level grade and ;lbcatéd onfirm
footing. Cranes equipped with outriggers shall have them all fully deployed following
manufacturer's specifications, insofar as applicable, when hoisting employees.

. 1926.550(2) (3(E)
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The total weight of the loaded persérmel platformt'and related rigging shall not exceed 50
percent of the rated capacity for the radius and configuration of the crane or derrick.

s s F e d NI
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The use of machines having live booms (booms il which bwerixig is. controlied by é Brake;
without aid from other devices which slow the lowering speeds) is prohibited.

g mEe s s E BRI
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Instruments and components.

1928.550{g W3 HMA

Cranes and derricks with variable angle booms shall be equipped with a boom angle
indicator, readily visible to the operator.

Cranes with telescoping booms shall be equipped with a device to indicate clearly to the
operator, at all times, the boom's extended length or an accurate determination of the load
radius to be used during the lift shall be made prior to hoisting personnel.-

1926.B80 (i

A positive acting device shall be used which prevents contact between the load block or
overhaul ball and the boom tip (anti-two-blocking device), or a system shall be used which

deactivates the hoisting action before damage occurs in the event of a two-blocking situation
(two-block damage prevention feature).

.. 1926.550(2)(3) (@)(D)
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The load line hoist drum shall have a system or device on the power train, other than the load



hoist brake, which regulates the lowering rate of speeci of the hoist mechamsm {conirolled
load lowering.) Free fall is prohiblted :
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Personnel P}atferms. -
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The personnel platform and suspenszon system shall be desxgned by a qualified engmeer ora
qualified person competant in structumi desxgn

The suspension system shall be desxgned to minimize tipping of the platform due to
movement of em;aloyees eccupymg the platform.

The personnel platform itself, except the guardrail system and personnel fall arrest system
anchorages, shall be capable of supporting, without failure, its own weight and at least five
times the maximum intended load. Criteria for guardrail systems and personal fall arrest
system anchorages are contained in subpart M of this Part.

£ am EDET S EARL Y
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Platform specifications.

Each personnel platform shall be equipped with a guardrail system which meet’skthe
requirements of Subpart M, and shall be enclosed at least from the toeboard to mid-rail with
either solid construction or expanded metal having openings no greater than 1/2 inch (1.27
cm).
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A grab rail shali‘ be installed inside the entire perimeter of the personnel piatf%;rm

.. 1926.550(g)(4)(ENC)




Access gates, if installed, shall not swing outward during hoisting,

Acéess gates, including sliding or folding gates, shall be equipped with a restraining dev,ice‘
to prevent accidental opening.

In addition to the use of hard hats, emiployees shall be protected by overhead protection on
the personnel platform when employees are exposed to falling objects.

1828, 550{g A3 G)

All rough edges exposed to contact by employees shall be surfaced or smoothed in order to
prevent injury to employees from punctures or lacerations.

%fﬁa

1926.550{g){(4}{(ii}(H)
All welding of the personnel platform and its components shall be performed by a qualified
welder familiar with the weld grades, types and material specified in the platform design.
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The persomnnel platform shall be conspicuously posted with a plate or other permanent

marking which indicates the weight of the platform, and its rated load capac;ty of maximum
intended load.

.. 1926.550(g)(4) ()

The personnel platform shall not be loaded in excess of its rated load capacity, When a
personnel platform does not have a rated load capacity then the personnel platform shall not
be loaded in excess of its maximum intended load.

¢ s B L g A
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The number of employees occupying the personnel platform shall not exceed the number



required for the work being performed.

Personnel platforms shall be used only for employees, their tools and the materials necessary
{o do their work, and shall not be used to hoist only materials or ti)ois when not hmatmg
personnel.

.
250 {0y

-
1926.5

Materials and tools for use during a personnel lift shall be evenly dLStnbuted within the
confines of the platform while the platform is suspended.

When a wire rope bridle is used to connect the personnel platform to the load line, each
bridle leg shall be connected to a master link or shackle in such a manner to ensure that the
load is evenly divided among the bridle legs. -

.. 1926.550(2)(4) (i)(B)
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Hooks on overhaul ball assemblies, lower load blocks, or other attachment assemblies shall
be of a type that can be closed and locked, eliminating the hook throat opening.
Alternatively, an alloy anchor type shackle with a bolt, nut and retaining pin may be used.

Wire rope, shackles, rings, master links, and other rigging hardware must be capable of
supporting, without failure, at least five times the maximum intended load applied or
transmitted to that component. Where rotation resistant rope is used, the slings shall be
capable of supporting without failure at least ten times the maximum intended load.

All eyes in wire rope slings shall be fabrlcated with thimbles.




Bridles and associated rigging for attaching the personnel platform to the hoist line shall be
used only for the platform and the necessary employees, their tools and the materials

necessary to do their work and shall not be used for any other purpose when not hoisting
personnel.

..1926.550(2)(5)

A trial lift with the unoccupied personnel platform loaded at least to the anticipated lift
weight shall be made from ground level, or any other location where employees will enter the
platform to each location at which the personnel platform is to be hoisted and positioned. -
This trial lift shall be performed immediately prior to placing personnel on the platform. The
operator shall determine that all systems, controls and safety devices are activated and
functioning properly; that no interferences exist; and that all configurations necessary to
reach those work locations will allow the operator to remain under the 50 percent limit of the
hoist's rated capacity. Materials and tools to be used during the actual lift can be loaded in the
platform, as provided in paragraphs (g)(4)(i1)}(D), and (E) of this section for the trial lift. A
single trial lift may be performed at one time for all locations that are to be reached froma
single set up position.
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The trial lift shall be repeated prior to hoisting employees whenever the crane or derrick is
moved and set up in a new location or returned to a previously used location. Additionally ,
the trial 1ift shall be repeated when the lift route is changed unless the operator determines

that the route change is not significant (i.e. the route change would not affect the safety of
hoisted employees.)
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After the trial lift, and just prior to hoisting personnel, the platform shall be hoisted a few
inches and inspected to ensure that it is secure and properly balanced. Employees shall not be
hoisted unless the following conditions are determined to exist:
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Hoist ropes shall be free of kinks;
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Multiple part lines shall not be twisted around each other;



The hoisting system shall be inspected if the load rope is slack to ensure all ropes are
properly stated on drums and in sheaves.

..1926.550(2)(5) (v)
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A visual inspection of the crane or derrick, rigging, personnel platform, and the crane or
derrick base support or ground shall be conducted by a competent person immediately after
the trial lift to determine whether the testing has expesed any defect or produced any adverse
effect upen any compcment or structure

i%&gﬁéégia?%@}%%}i%ﬁg :

Any defects found during inspections which create a safety hazard shall be corrected before
hoisting persennei

At each job site, prior to hoisting employees on the personnel platform, and after any repair
or modification, the platform and rigging shall be proof tested to 125 percent of the
platform's rated capacity by holding it in a suspended position for five minutes with the test
load evenly distributed on the platform (this may be done concurrently with the trial lift).
After proof testing, a competent person shall inspect the platform and rigging. Any
deficiencies found shall be corrected and another proof test shall be conducted. Personnel
hoisting shall not be conducted until the proof testing requirements are satisfied.
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Work practices.
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Emgl'oyges sha%i keep gl} parts of the bbdy‘inside the piatfsrm dﬁring raising }owering; and
positioning. This provision does not apply to an occupant of the platform performing the
duties of a signal person.

Before employees exit or enter a hoisted personnel platform that is not landed, the platform
shall be secured to the structure where the work is to be performed, unless securing to the



structure creates an unsafe situation.

..1926.550(g)(6) (iii)

The crane or derrick operator shall remain at the controls at all times when the crane engine
is running and the platform is occupied.
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Hoisting of employees shall be promptly discontinued upon indication of any dangerous
weather conditions or other impending danger.

e

Employees being hoisted shall remain in continuous sight of and in direct communication .
with the operator or signal person. In those situations where direct visual contact with the
operator is not possible, and the use of a signal person would create a greater hazard for the
person, direct communication alone such as by radio may be used.

Except over water, employees occupying the personnel platform shall use a body belt/harness
system with lanyard appropriately attached to the lower load block or overhaul ball, orto a
structural member within the personnel platform capable of supporting a fall impact for
employees using the anchorage. When working over water the reqmrements of 1926 106

shall apply.
;‘E ii@éf g {/ {\‘ z' JQ ﬂ‘\
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No lifis shall be made on another of the crane's or derrick’s loadlines while personnel are
suspended on a platform.

..1926.550()(7)

Hoisting of employees while the crane is traveling is prohibited, except for portal, tower and
locomotive cranes, or where the employer demonstrates that there is no less hazardous way



to perform the work.

Under any circumstances where a crane would travel while hoisting personnel, the employer
shall implement the following procedures to safeguard employees:

50(g)(73 (XA}
Crane travel shall be restricted to a fixed track or runway;

1926, 550{a )78}

Travel shall be limited to the load radius of the boom used during the lift; and

A complete trial run shall be performed to test the route of travel before employees are
allowed to occupy the platform. This trial run can be performed at the same time as the trial
lift required by paragraph (g)(5)(i) of this section which tests the route of the lift.

If travel is done with a rubber tired-carrier, the condition and air pressure of the tires shall be

checked. The chart capacity for lifis on rubber shall be used for application of the 50 percent

reduction of rated capacity. Notwithstanding paragraph (g)(S)(i)(E} of this section, ozxtrzggers
may be partially retracted as ﬁecessary for travel.

.. 1926.550(2)(8)

A meeting attended by the crane or derrick operator, signal person(s) (if necessary for the
lift), employee(s) to be lifted, and the person responsible for the task to be performed shall be
held to review the appropriate requirements of paragraph (g) of this section and the
procedures to be followed.

‘This meeting shall be held prior to the trial lift at each new work location, and shall be



repeated for any employees newly assigned to the operation.

[44 FR 8577, Feb. 9, 1979; 44 FR 20940, Apr. 6, 1979, as amended at 52 FR 36382, Sept.
28, 1987; 53 FR 29139, Aug. 2, 1988; 54 FR 15406, Apr. 18, 1989; 54 FR 24334, June 7,
1989; 58 FR 35183, June 30, 1993, 59 FR 40730, Aug. 9, 1994; 61 FR 5507, Feb. 13, 1996]
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FOREWORD

This American National Standard, Safety Standard for Cableways, Cranes, Derricks, Hoists,
Hooks, Jacks, and Slings, has been developed under the procedures accredited by the American
National Standards Institute (formerly the United States of America Standards Institute). This
Standard had its beginning in December 1916 when an eight-page Code of Safety Standards for
Cranes, prepared by an ASME Committee on the Protection of Industrial Workers, was presented
to the annual meeting of the ASME.

Meetings and discussions regarding safety on cranes, derricks, and hoists were held from 1920
to 1925, inwvolving the ASME Safety Code Correlating Committee, the Association of Iron and
Steel Electrical Engineers, the American Museum of Safety, the American Engineering Standards
Commitiee {(later changed to American Standards Association and subsequently o the USA Stan-
dards Institute), Department of Labor — State of New Jersey, Department of Labor and Indus-
try — State of Pennsylvania, and the Locomotive Crane Manufacturers Association. On June 11,
1925, the American Engineering Standards Committee approved the ASME Safety Code Corre-
lating Comumitiee’s recommendation and authorized the project with the U.S. Department of the
Navy, Bureau of Yards and Docks, arnid ASME as SpONSOrs.

In March 1926, invitations were issued to 50 organizations to appoint representatives to a Sec-
tional Comumittee. The call for organization of this Sectional Committee was sent out October 2,
1926, and the committee organized November 4, 1926, with 57 members representing 29 national
organizations. The Safety Code for Cranes, Derricks, and Hoists, ASA B30.2-1943, was created
from the eight-page document referred to in the first paragraph. This document was reaffirmed
in 1952 and widely accepted as a safety standard.

Due to changes in design, advancement in techniques, and general interest of labor and in-
dustry in safety, the Sectional Committee, under the joint sponsorship of ASME and the Naval
Facilities Engineering Command, U.S. Department of the Navy, was reorganized as an Ameri-
can National Standards Committee on January 31, 1962, with 39 members representing 27 na-
tional organizations.

The format of the previous code was changed so that separate standards (each complete as to
construction and installation; inspection, testing, and maintenance; and operation} will cover the
different types of equipment included in the scope of B30.

In 1982, the Committee was reorganized as an Accredited Organization Committee, operating
under procedures developed by the ASME and accredited by the American National Standards
Institute.

This Standard presents a coordinated set of rules that may serve as a guide to government and
other regulatory bodies and municipal authorities responsible for the guarding and inspection of
the equipment falling within its scope. The suggestions leading to accident prevention are given
both as mandatory and advisory provisions; compliance with both types may be required by em-
ployers of their employees.

In case of practical difficuities, new developments, or unnecessary hardship, the administra-
tive or regulatory authority may grant variances from the literal requirements or permit the use
of other devices or methods, but only when it is clearly evident that an equivalent degree of pro-

tection is thereby secured. To secure uniform application and interpretation of this Standard, ad-
ministrative or regulatory authorities are urged to consult the B30 Committee, in accordance with
the format described in Section III, before rendering decisions on disputed points.

This volume of the Standard, which was approved by the B30 Committee and by ASME, was
approved by ANSI and designated as an American National Standard on December 2, 2004.

Safety codes and standards are intended to enhance public safety. Revisions result from com-
mittee consideration of factors such as technological advances, new data, and changing environ-
mental and industry needs. Revisions do not imply that previous editions were inadequate.
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SAFETY STANDARD FOR CABLEWAYS, CRANES, DERRICKS,
HOISTS, HOOKS, JACKS, AND SLINGS

B30 STANDARD INTRODUCTION

GERMERAL

This Standard is one of a series of safety standards on
various subjects that have been formulated under the
general auspices of the American National Standards In-
stitute. One purpose of the Standard is to serve as a
guide to governmental authorities having jurisdiction
over subjects within the scope of the Standard. It is ex-
pected, however, that the Standard will find a major ap-
plication in industry, serving as a guide to manufactuir-
ers, purchasers, and users of the equipment.

For the convenience of the user, the Standard hasbeen
divided into separate volumes.

B30.1 Jacks

B30.2 Overhead and Ganiry Cranes (Top Running
Bridge, Single or Multiple Girder, Top Run-
ning Trolley Hoist}

B30.3  Construction Tower Cranes

B20.4  Portal, Tower, and Pedestal Cranes

RB30.5  Mobile and Locomotive Cranes

B30.6  Derricks

B30.7  Base Mounted Drum Hoists

B30.8  Floating Cranes and Floating Derricks

B30.9  Slings

B30.10 Hooks

B30.11  Moenorails and Underhung Cranes

B30.12 Handling Loads Suspended From Rotorcraft

B30.13 Storage/Retrieval (5/R) Machines and Associ-
ated Equipment

B30.14 Side Boom Tractors

B30.15 Mobile Hydraulic Cranes
{NOTE: B30.15-1973 has been withdrawn. The revision
of B30.15 is included in the latest edition of B30.5.}

B30.16 Overhead Hoists {Underhung)

B30.17  Overhead and Gantry Cranes (Top Running
Bridge, Single Girder, Underhung Hoist)

B30.18 Stacker Cranes (Top or Under Running Brid ge,
Multiple Girder With Top or Under Running
Trolley Hoist)

B30.19 Cableways

B30.20 Below-the-Hook Lifting Devices

B30.21 Manually Lever Operated Hoists

B30.22 Asticulating Boom Cranes

B30.23 Personnel Lifting Systems

B30.24 Container Cranes’

wsriit

B30.25 Scrap and Material Handlers
B30.26 Rigging Hardware

B30.27 Material Placement Systems’
B30.28 Balance-Lifting Units!

If these standards are adopted for governmental use,
the references to other national codes and standards in
the specific volumes may be changed to refer to the cor-
responding regulations of the governmental authorities.

The use of cableways, cranes, derricks, hoists, hooks,
jacks, and slings is subject to certain hazards that can-
riot be met by mechanical means but only by the exer-
cise of intelligence, care, and common sense. It is there-
fore essential to have personnel involved in the use and
operation of equipment who are competent, careful,
physically and mentally gualified, and trained in the
safe operation of the equipment and the handling of the
ioads. Serious hazards are overloading, dropping or
slipping of the load caused by improper hitching or
slinging, obstructing the free passage of the load, and
using equipment for a purpose for which it was not in-
tended or designed.

The Standards Committee fully realizes the impor-
tance of proper design factors, minimum or maximum
sizes, and other limiling dimensions of wire rope or
chain and their fastenings, sheaves, sprockets, drums,
and similar equipment covered by the Standard, all of
which are closely connected with safety. Sizes, strengths,
and similar criteria depend on many different factors,
often varying with the installation and uses. These fac-
tors depend on the condition of the equipment or ma-
terial; the loads; the acceleration or speed of the ropes,
chains, sheaves, sprockets, or drums; the type of attach-
ments; the number, size, and arrangement of sheaves or
other parts; environumental conditions causing corrosion
or wear; and many variables that must be considered in
each individual case. The rules given in the Standard
must be interpreted accordingly, and judgment must be
used in determining their applcation.

The Standards Committee will be glad to receive crit-
icisms of this Standard’s requirements and suggestions

1 B30.24, B30.27, and B30.28 are in the developmental stage.
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for its improvement, especially those based on actual ex-
perience in application of the rules.

Suggestions for changes fo the Standard should be
submitted to the Secretary of the B30 Committee, ASME,
Three Park Avenue, New York, NY 10016-3990, and
should be in accordance with the following format:

(g) Cite the specific paragraph designation of the per-
tinent volume.

(k) Indicate the suggested change {addition, deletion,
revision, etc.}).

(¢) Briefly state the reason and/or evidence for the
suggested change.

{d) Submit suggested changes to more than one para-
graph in the order that the paragraphs appear in the
volume.

The B30 Committee will consider each suggested
change in a timely manner in accordance with its pro-
cedures.

SECTION I: SCOPE OF B30 STANDARD

This Standard applies to the construction, installation,
operation, inspection, maintenance, and safe use of lifi-
ing equipment used in construction and industrial set-
tings. This includes, but is not limited to: articulating-
boom, container, gantry, mobile, pedestal, portal, tower
and stacker cranes; balance-lifting units; below-the-
hook lifting devices; cableways; derricks; jacks; hoists;
hooks; loads suspended from rotorcraft; material place-
ment systems; monorails; rigging hardware; and scrap
and material handlers.

This Standard does not apply to frack and automo-
tive jacks, railway or automobile wrecking cranes, ship-
board cranes, shipboard cargo-handling equipment,
well-drilling derricks, skip hoists, mine hoists, truck
body hoists, car or barge pullers, conveyors, excavating
equipment, or equipment falling within the scope of the
following Committees: A10, A17, A90, A92, A120, B20,
B56, and B77.

SECTION Ii: PURPOSE

This Standard is designed to

(#) guard against and minimize injury to workers,
andd otherwise provide for the protection of life, imb,
and property by prescribing safety requirements

{b) provide direction to owners, employers, supervi-
sors, and others concerned with, or responsible for, its
application

{(¢) guide governments and other regulatory bodies in
the development, promulgation, and enforcement of ap-
propriate safety directives

SECTION ili: INTERPRETATIONS

Upon request, the B30 Committee will render an in-
terpretation of any requirement of the Standard. Inter-

Y

pretations can only be rendered in response to a writ-
ten request sent 1o the Secretary of the B30 Commitiee,
ASME, Three Park Avenue, New York, NY 10016-5990.
The request for interpretation should be clear and un-
ambiguous. It is further recommended that the inquirer
submit his request utilizing the following format.

Subject: Cite the applicable paragraph number(s)
and provide a concise description.

Edition: Cite the applicable edition of the pertinent
volume for which the interpretation is be-
ing requested.

Question: Phrase the question as a request for an in-

terpretation of a specific requirement suit-
able for general understanding and use, not
as a request for approval of a proprietary
design or situation. The Inquirer may also
inctude any plans or drawings that are nec-
essary fo explain the question; however,
they should not contain any proprietary
names or information.

Requests that are not in this format will be rewritten
in this format by the Commitiee prior to being an-
swered, which could change the intent of the original
request.

ASME procedures provide for reconsideration of
any interpretation when or if additional information
that might affect an interpretation is available. Fur-
ther, persons aggrieved by an interpretation may ap-
peal o the cognizant ASME Committee or Subcom-
mitiee. ASME does not “approve,” “certify,” “rate,” or
“endorse” any item, construction, proprietary device,
or activity.

SECTION IV: NEW AND EXISTING INSTALLATIONS

{a) Effective Date. The effective date of this volume for
the purpose of defining new and existing installations
shall be 1 year after its date of issuance.

{b) New Installations. Construction, installation, in-
spection, testing, maintenance, and operation of equip-
ment manufactured and facilities constructed after the
effective date of this volume shall conform to the
mandatory requirements of this volume.

(€} Existing Installations. Inspection, festing, mainte-
nance, and operation of equipment manufactured and
facilities constructed prior to the effective date of this
volume shall be done, as applicable, in accordance with
the requirements of this volume.

Itis not the intent of this volume o require retrofitting
of existing equipment. However, when an item is being
modified, its performance requirement shall be re-
viewed relative to the current volume. If the perform-
ance differs substantially, the need to meet the current
requirement shall be evaluated by a qualified person se-
lected by the owner (user). Recommended changes shall
be made by the owner {user) within 1 year.
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SECTION V: BANDATORY AND ADVISORY RULES

Mandatory rules of this Standard are characterized by
use of the word shall. If a provision is of an advisory na-
ture, it is indicated by use of the word showld and is a
recommendation to be considered, the advisability of
which depends on the facts in each situation.

W

SECTION Vi: METRIC CONVERSIONS

This Standard contains SI {(metric) units as well as
U.S. Customary units. The values stated in U.S. Cus-
tomary units are to be regarded as the standard. The
31 units are a direct (soft) conversion from the cus-
tomary units.
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RIGGING HARDWARE

Chapter 26-0
Scope, Definitions, and References

SECTION 26-0.1: SCOPE

Volume B30.26 includes provisions that apply o the con-
struction, installation, operation, inspection, and mainte-
nance of detachable rigging hardware used for lifting pur-
poses in conjunction with equipment described in other
volumes of the B30 Standard. This hardware includes
shackles, links, rings, swivels, turnbuckles, eyebolts, hoist
rings, wire rope clips, wedge sockets, and rigging blocks.
Use of the same hardware for purposes other than lifting
is excluded from the provisions of this Volume.

BECTION 26-0.2: DEFINITIONS

abnormal operating conditions: environmental conditions
that are unfavorable, harmful, or detrimental to or for
the operation of a piece of detachable hardware, such
as excessively high or low ambient temperatures; exXpo-
sure o weather; corrosive fumes; dust laden or mois-
ture laden atmospheres; and hazardous locations.
angle of loading: the acute angle between horizontal and
the leg of the rigging, often referred to as the horizon-
tal angle. ’

bow, shackle: the curved portion of the shackle body op-
posite the pin, often referred to as the bail, the body, the
dee, or the bowl {see Fig. 3}.

dend end: the section of wire rope that is not fensioned
under load (see Figs. 10 and 11).

design 7: ratio between nominal or minimum break-
ing strength and rated load of the rigging hardware.

designated person: a person who is selected or assigned
by the employer or employer’s representative as being
competent to perform specific duties.
ears, shackle: portion of the shackle body which supports
the shackle pin {see Fig. 3).
hardware service:

normal: service that involves use of loads at or below
the rated load.

severe: service that involves normal service coupled
with abnormal rigging or operating conditions.

1

special: service that involves operation, other than nor-
mal or severe, which is approved by a qualified person.

hitch, choker: a method of rigging a sling in which the
sling is passed around the load, then through one loop
eye, end fitting, or other device with the other loop eye
or end fitting attached to the lifting device.

in-line loading: condition where the load is applied
through the centerline of the rigging hardware at the in-
tended bearing points.

jaw: a U-shaped load bearing connection, designed for
use with a removable pin {(see Fig. B).

line pull: the tension load in a2 rope entering a rigging
block (see Fig. 17).

live end: the section of wire rope that is tensioned under
load. {see Figs. 10 and 11).

manufacturer: The entity responsible for the physical
production of an item.

pin, shackle: a steel bolt made to span the two shackle
ears {see Fig. 3).

primary load fitting: the fitting on a rigging block that car-
ries the highest applied load during use (see Fig. 17).

proof load: the specific load applied in performance of
the proof tests.

proof test: a nondestructive load test made 1o a specific
multiple of the rated load of the rigging hardware,

qualified person: a person who, by possession of a recog-
nized degree in an applicable field or certificate of pro-
fessional standing, or who, by extensive knowledge,
fraining, and experience, has successfully demonstrated
the ability to solve or resolve problems relating to the
subject matter and work.

rated capacity: vefer to rated load.

rated load: the maximum allowable working load estab-
lished by the rigging hardware manufacturer. The terms

“rated capacity” and “working load lmit” are com-
monly used to describe rated load.

saddie: the base of a wire rope clip (see Fig. 10).
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shackie: a U-shaped load-bearing connector designed io
be used with a removable pin {see Fig. 1).

shock load: any condition which causes a2 momentary in-
crease in the forces in a load-supporting component be-
yond the weight of the actual load being lifted.

sling: an assembly used for lifting when connected to a
lifting mechanism. The upper portion is connected to
the lifting mechanism and the lower supports the load,
as described in the chapters of this Volume.

swivel hoist ring: a load-supporting device capable of piv-
oting and rotating, consisting of four components: a bolt,
a swivel bearing, a bushing flange, and a load connec-
Hon fitting such as a bail or eye {see Fig. 8).

2

RIGGING HARDWARE

turnbuckle: an adjustable device consisting of three pri-
mary components: a body, a right-hand threaded end
fitting, and a left-hand threaded end fifting (see Fig. 5).

wedge sockel: an end fitting that terminates a wire rope
by compressing the wire rope between a wedge and
socket body (see Fig. 11}.
wire rope clip: a fitting for clamping two parts of wire
rope of the same diameter to each other by compress-
ing the wire ropes between a saddle and a U-bolt or be-
tween two saddles (see Fig. 10).
u-bolt type: wire rope clip using one saddle and a U-bolt.
double saddle type: wire rope clip using two saddles.
working load limit (WLL): see rated load.
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ASME B30.26-2004

CHAPTER 26-1
Shackles —Selection, Use, and Maintenance

SECTION 26-1.0: S({OPE
This Chapter applies to shackles.

SECTION 26-1.1: TYPES AND MATERIALS

26-1.1.1 Types

{7} Body types covered are anchor, chain, and syn-
thetic sling {see Fig. 1).

(b} Pin types covered are screw pin and bolt-type {see
Fig. 1).

{c) Shackles other than those detailed in this chapter
shall be used only in accordance with recommendations
of the shackle manufacturer or a qualified person.

NOTE: Round pin shackles are not covered by the scope of this
volume, because they have limited application in kifting. They are
only restrained by a cotter pin and may present a hazard in odd .
angle loading conditions.

26-1.1.2 Materials

The shackle shall have sufficieny ductility to perma-
nently deform before losing the ability to support the
load at the temperatures at which the manufacturer has
specified for use.

O

Screw pin typs

)

(/’\

Screw pin typs

SECTION 26-1.2: DESIGN FACTOR

{a} The design factor for shackles up fo and includ-
ing a 150 ton rated load shall be a minimum of 5.

(b} The design factor for shackles over 150 ton rated
load shall be a minimum of 4.

SECTION 26-1.3: RATED LOADS

Rated load shall be in accordance with the recom-
mendation of the shackle manufacturer. The terms
“rated capacity” and “working load limit” are com-
monly used to describe rated load.

SECTION 26-1.4: PROOF TEST
26-1.4.1 Proof Test Requirements

{a} Shackles are not required to be proof tested un-
less specified by the purchaser.

{B) U proof tested, a shackie shall be inspected after
the test for the conditions stated in para. 26-1.8.4.

26-1.4.2 Proof Load Requirements

(2} The proof load for a shackle up to and including
2150 ton rated load shall be a minimum of 2 and a max.

()

r @
. pa—
Screw pin type

@

Sh 1
™ ™ :
s Sy \;
Boittype Boit type Boit type
Anchor Shackles Chain Shackles Synthetic Sling Shaciles

Fig. 1 Shackle Types

2
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imum of 2.2 times the rated load unless approved by
the manufacturer.

(b} The proof load for a shackle over a 150 ton rated
load shall be a minimum of 1.33 and a maximam of 2
rimes the rated load unless approved by the manufac-
rer.

SECTION 26-1.5: IDENTIFICATION

26-1.5.1 Shackie Body identification

Each new shackle body shall have forged, cast, or die
stamped markings by the manufaciurer to show

{g) name or trademark of manufaciurer

{b) rated load

{c) size

26-1.5.2 Shackie Pin ldentification

Each new shackle pin shail have forged, cast, or die-
stamped markings by the manufacturer to show

(a) name or trademark of manufacturer

(b) grade, material type, or load rating

26-1,5.3 Maintenance of ldentification

Shackle identification should be maintained by the
user so as to be legible throughout the life of the
shackle.

SECTION 26-1.6: EFFECTS OF ENVIRONMENT
26-1.6.1 Temperaiure

When shackles are to be used at temperatures above
400°F (204°C} or below —40°F {~40°C), the shackle man-
ufacturer or a qualified person should be consulted.

26-1.6.2 Chemically Active Environments

The sirength of shackles can be affected by chemically
active environments such as caustic or acid substances
or fumes. The shackle manufacturer or a qualified per-
son should be consulted before shackles are used in
chemically active environments.

SECTION 26-1.7: TRAINING

Shackle users shall be trained in the selection, -
spection, cautions 10 persormel, effects of environment,
and rigging practices as covered by this Chapter..

SECTION 26-1.8: INSPECTION, REPAIR,

AND REMOVAL
26-1.8.1 Inkial Inspection

Prior to use, all new, altered, modified, or repaired
shackles shall be inspected by a designated person to

A
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verify compliance with the applicable provisions of this
Chapter. Written records are not required.

26-1.8.2 Frequent Inspection

{a) A visual inspection shall be performed by the user
or other designated person each day before the shackle
is used. Semi-permanent and inaccessible locations
where frequent inspections are not feasible shall have
periodic inspections performed.

(v} Conditions such as those listed in para. 26-1.84 or
any other condition that may result in a hazard shall
cause the shackle to be removed from service. Shackles
shall not be returned to service until approved by a qual-
ified person.

{c} Written records are not required.

26-1.8.3 Periodic Inspeciion

{a) A complete inspection of the shackle shall be per-
formed by a designated person. The shackle shall be ex-
amined for conditions such as those listed in Section 26-
1.8.4 and a determination made as to whether they
constitute a hazard.

() Periodic Inspection Freguency. Periodic inspection
intervals shall not exceed one year. The frequency of pe-
riodic inspections should be based on

{1) frequency of shackle use
{2} severity of service conditions
{3} nature of lifts being made
{4} experience gained on the service life of shack-
les used in similar circumstances
{5} Guidelines for the time intervals are
{&) normal service — yearly
(b) severe service — monthly to quarterly
{c) special service - as recommended by a qual-
ified person
{c) Written records are not required.

26-1.8.4 Removal Criteria

Shackles shall be removed from service if damage
such as the following is visible and shall only be re-
turned to service when approved by a qualified person:

{a) missing or illegible manufacturer’s name or trade-
mark and/or rated load identification

(b} indications of heat damage induding weld spat-
ter or arc strikes

(¢} excessive pitting or corrosion

(d) bent, twisted, distorted, stretched, elongated,
cracked, or broken load-bearing components

{¢) excessive nicks or gouges

{f} a 10% reduction of the original or catalog dimen-
sion at any point around the body or pin

(g} incomplete pin engagement

(%) excessive thread damage

{i) evidence of unauthorized welding
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{j} other conditions, including visible damage, that
cause doubt as fo the continued use of the shackle

26-1.8.5 Repairs annd Modifications

{a) Repairs, alterations, or modifications shall be
as specified by the shackle manufacturer or a gualified
persorn.

{b) Replacement parts, such as pins, shall meet or ex-
ceed the original equipment manufacturer’s specifications.

SECTION 26-1.9: OPERATING PRACTICES
26-1.9.1 Shackle Selection

{a) Shackles having suitable characteristics for the type
of sling, load, hitch, and environment shall be selected in
accordance with the shackle manufacturer’s data.

NOTE: The angle of loading affects the stress in the shackle. As
the horizontal angle decreases, the stress increases in the shackle
{see Fig. 7).

(b The rated load of the shackle shall not be ex-

ceeded.

{c) Shackles that appear to be damaged shall not be
used until inspected and accepted as usable under Sec-
tion 26-1.8.

26-1.9.2 Cautions fo Personnel

{4y All portions of the human body shall be kept from
between the shackle, the load, and any other rigging
during the Iift.

30 deg min.
horizontal angle
of loading

o
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(b) Personnel should stand clear of the suspended
load.
{c} Personnel shall not ride the shackle.

26-1.9.3 Storage & Work Environments

{#) Shackles should be stored in an area where they
will not be subjected to damage, corrosive action, or ex-
freme heat.

{b) If extreme temperatures or chemically active en-
vironments are involved, the guidance provided in
paras. 26-1.6.1 or 26-1.6.2 shall be followed.

26-1.9.4 Rigging Practices

{#) The screw pin shall be fully engaged, with the
shoulder in contact with the shackle body (see Fig. 3}.

{B) If a shackle is designed for a cotter pin, it shall be
used and maintained in good working condition. Al-
terations or modifications shall comply with para. 26-
1.8.5(a}.

{c) Contact with sharp edges that could damage the
shackle should be avoided.

{d} Shock loading should be avoided.

(e) Theload applied to the shackle should be centered
in the bow of the shackle to prevent side loading of the
shackle.

(f) Multiple sling legs should not be applied to the
shackle pin.

{2} If the shackle is to be side ivaded, the rated load
shall be reduced according to the recommendations of
the manufacturer or a qualified person {see Fig. 4).

7

Horizontal Angle, deg

Stress Multiplier

90
&0
45
3¢

1.000
1.155
1.414
2.000

Fig. 2 Angle of Loading {Shackies)
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Bow

} \ Ear
Shoulder

Pin

Fig. 3 Typical Shackle Components

(1) The screw pin shackle shall not be rigged in a
manner that would cause the pin to unsaew.

(i) For long-term installations, bolt type shackles
should be used; if screw pin type shackles are used, the
pin shall be secured from rotation or loosening.

{j) Shackles should not be dragged on an abrasive
surface.

(k) Multiple slings in the body of a shackle shall not
exceed 120 deg included angle.

(1) When a shackle is used in a choker hitch, the pin
shall be connected to the choking eye of the sling.

ES
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in-line

Odeg 5deg

80 deg
Side Loading
Angle, deg % Rate Load Reduction
in-ine (D) io 5 None
&0 45 30%
46 16 20 50%
Over 90 Hot recommendedto bad in

this condition. Consuli
manufacturer or guaiified person.

Fig. &4 Side Loading
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Chapter 26-2
Adjustable Hardware — Selection, Use, and Maintenance

SECTION 26-2.0: SCOPE

This Chapter applies to adjustable hardware includ-
ing turnbuckles, evebolis, eye nuts, and swivel hoist
rings.

SECTION 26-2.1: TYPES AND MATERIALS

26-2.1.1 Types

{(a) Turnbuckles, including open and pipe body types
with hook, eve, or jaw end fittings (see Fig. 5).

(b} Eyebolis including shoulder nut, nonshoulder
nut, nonshoulder machinery, and shoulder machinery
types {see Fig. 6).

{c) Eye nuts {see Fig. 7).

{d) Swivel hoist rings (see Fig. 8).

{e) Adjustable hardware other than those detailed
in this chapter shall be used only in accordance with
recommendations of the manufacturer or a gualified
person.

Full thread
engagement

Pipe body with
hook and eye fittings

Open body with
jaw and eye fittings

26-2.1.2 Materials

The hardware, excluding bushings and bearings,
shall have sufficient ductility to permanently deform
before losing the ability to support the load at the tem-
peratures at which the manufacturer has specified for
use.

SECTION 26-2.2: DESIGN FACTOR

The design factor for adjustable hardware shall be a
mirdmum of 5.

SECTION 26-2.3: RATED LOADS

Rated load shall be in accordance with the recom-
mendation of the hardware manufacturer. The terms
“rated capacity” and “working load limit” are com-
monly used to describe rated load.

Types

Open body
] instaliation Loading
With Muts
Pipe body
Components

Fig. 5 Turnbuckles
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8 deg-18 deg

i s /
Yartical % of

sion shoulder machinsery Shoulder machinery Angle, deg Rated Load
o5 100%
6-15% 55%
1630 25%

Tapped Untapped

through hole through hole

Non shoulder nut Shoulder nut installetion

in-line loading only

Types

Loading
Anguler Loading

Fig. 6 Eyebolis

Through hole no nut S

%E%

Typical Through hole top nut B

in-line loading only

Loading

Through hole
bottom nut

instaflation
Fig. 7 Eye Nuis
2

( Copyright © 2003 by the American Socisty of Mechanical Engineers. @3
No reproduction may be made of this material without written consent of ASME.




RIGGING HARDWARE

Side pull swivsl Bail swivel
hoist ring hoist ring

Webbing swivel
hoist ring hoist ring

Chain swivel

Types

ASPAE B30.26-2004

Bail

Bolt

Swivel
bushing

Pin

Through hole

Bushing
flange

Loading

Tapped hole

Full pivot -

380 deg rotation

100% loading
at any direction or angle
in-line with ball

installation Components

Fig. 8 Swivel Holst Rings

SECTION 26-2.4: PROOF TEST
26-2.4.1 Proof Test Requirements

(1) New adjustable hardware is not required to be
proof tested unless specified by the purchaser.

{b) All repairs to swivel hoist rings with bushings or
bearings should be proof tested.

(¢} If proof tested, adjustable hardware shall be in-
spected after the test for the conditions stated in para.
26-2.8.4.

26-2.6.2 Proof Load Requirements

The proof load shall be a minimum of 2 imes the rated
inad.

SECTION 26-2.5: IDENTIFICATION

26-2.5.1 Turnbuckle, Evebolt, and
Eye Nut identification

Each tumbuckle, eyebolt, and eve nut shall be marked
to show

{g) name or trademark of manufacturer

{b) size or rated load

{c) grade for alloy eyebolis

26-2.5.2 Swivel Hoist Ring Identification

Each swivel hoist ring shall be marked to show
{a) name or trademark of manufachurer

(&) rated load

{c) torque value

26-2.5.3 Adjustable Hardware ldentification

Adjustable hardware identification shall be provided
by the manufacturer.

26-2.5.4 Maintenance of identification

Turnbuckle, eyebolt, eye nut, and swivel hoist ring
identification should be maintained by the user so as fo
be legible during the life of the hardware.

SECTION 26-2.6: EFFECTS OF ENVIRONMENT
26-2.6.1 Temperature

{2} When adjustable hardware, excluding swivel
hoist rings and carbon steel eyebolts, is to be used at
temperatures above 400°F (204°C) or below —40°F
{—40°C), the hardware manufacturer or a qualified per-
son should be consulted.

a
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() When swivel hoist rings are o be used at texr-
peratures above 400°F (204°C) or below —20°F (—29°C),
the hardware manufacturer or a qualified person should
be consulted.

{¢) When carbon steel eyebolis are to be used at terri-
peratures above 275°F (135°C) or below 30°F (—1°C), the
hardware manufacturer or a qualified person should be
consulted.

26-2.6.2 Chemically Active Environments

The strength of adjustable hardware can be affected
by chemically active environments such as caustic or
acid substances or fumes. The adjustable hardware man-
ufacturer or a qualified person should be consulted be-
fore use in chemically active environments.

SECTION 26-2.7: TRAINING

Adjustable hardware users shall be trained in the se-
lection, inspection, cautions to personnel, effects of en-
vironment, and rigging practices as covered by this
Chapter.

SECTION 26-2.8: INSPECTION, REPAIR,

AND REMOVAL
26-2.8.1 Initial inspection

Prior o use, all new, altered, modified, or repaired
adjustable hardware shall be inspected by a desig-
nated person to verify compliance with the applicable
provisions of this Chapter. Written records are not re-
quired.

26-2.8.2 Frequent Inspection

{#) A visual inspection shallbe performed by the user
or other designated person each shift before the ad-
justable hardware is used. Semi-permanent and inac-
cessible locations where frequent inspections are not fea-
sible shall have periodic inspections performed.

() Conditions such as those listed inpara. 26-2.8.4 or
any other condition that may result in a hazard shall
cause the adjustable hardware to be removed from serv-
ice. Adjustable hardware shall not be returned to serv-
ice until approved by a qualified person.

() Written records are not required.

26-2.8.3 Periodic Inspection

() A complete inspection of the adjustable hardw are
shall be performed by a designated person. The ad-
justable hardware shallbe examined for conditions suach
as those listed in para 26-2.8.4 and a determination
made as to whether they constitute a hazard.

(b} Periodic Inspection Frequency. Periodic inspection

10
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intervals shall not exceed one year. The frequency of pe-
riodic inspections should be based on
{1} frequency of use
{2y severity of service conditions
{3} nature of lifts being made
(4) experience gained on the service life of ad-
justable hardware used in similar circumstances
(5) Guidelines for the time intervals are
(@) normal service — yearly
() severe service — monthly to quarterly
{c) special service - as recommended by a gual-
ified person
{c) Written records are not required.

26-2.8.4 Removal Criteria

Adjustable hardware shall be removed from service
if damage such as the following is present and shallonly
be returned to service when approved by a qualified
persomn:

{#) missing or illegible identification

{(b) indications of heat damage including weld spat-
ter or arc strikes

{c) excessive pitting or corrosion

() bent, twisted, distoried, stretched, elongated,
cracked, or broken load-bearing components

(&) excessive nicks or gouges

{f) a10% reduction of the original or catalog dimen-
sion at any point

{g) excessive thread damage or wear

(i) evidence of wnauthorized welding or modification

(i) for swivel hoist rings, lack of the ability to freely
rotate or pivot

{j} other conditions, including visible damage, that
cause doubt as to continued use

26-2.8.5 Repairs and Modifications

{a) Repairs, alterations, or modifications shall be as
specified by the adjustable hardware manufactureror a
qualified person.

(b} Replacement parts, including nuts, pins, and
bolts, shall meet or exceed the original equipment man-
ufacturer’s specifications.

SECTION 26-2.9: OPERATING PRACTICES
26-2.9.1 Adjustable Hardware Selection

(a) Adjustable hardware having suitable characteris-
tics for the type of load, hitch, angle of loading, and en-
vironment shall be selected in accordance with the ad-
justable hardware manufacturer’s data.

NOTE 1: The angle of loading affects the stress in the hardware.
As the horizontal angle decreases, the sitress increases (see Fig. 9}

NOTE 2: The integrity of the load where the adjustable hard-
ware attaches is the responsibility of the end user.
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(by The rated load of the adjustable hardware shall
not be exceeded.

(c) Adjustable hardware that appears to be damaged
shall not be used until inspected and accepted as usable
per Section 26-2.8.

26-2.9.2 Cautions to Personnel

(z) All portions of the human body shallbe kept from
between the rigging hardware, the load, and any other
rigging during the lift

(¥} Personnel should stand clear of the suspended
lpad.

(¢} Personnel shall not ride rigging hardware.

26-2.9.3 Storage & Work Environments

{(a) Adjustable hardware should be stored in an area
where it will not be subjected to damage, corrosive ac-
tion, or exireme heat.

{b) If exireme temperatures or chemically aciive en-
vironments are involved, the guidance provided in
paras. 26-2.6.1 or 26-2.6.2 shall be followed.

26-2.9.4 Rigging Practices

26-2.9.4.1 Tumbuckles
{a) Turnbuckle end fitling threads shall be fully en-
gaged in the body threads.

NOTE: Pipe bodies conceal the length of thread engagement.
Verify full engagement before loading (see Fig. 5).

30 deg min.
horizontal angls
of loading

ASME B30.26-2004

() Components, including pins, bolts, nuts, or cotter
pins used with jaw ends, shall be in good working con-
difion prior to use. Alterations or modifications shall
comply with para. 26-2.8.5(a).

{c} ¥ locking nuis {see Fig. 5} are used they shall be
compatible with the threads of the turnbuckle end.

{d) Contact with obstructions that could damage or
bend the turnbuckle should be avoided.

{e} Shock loading should be avoided.

{f) The load applied to the turnbuckle should be in
line and in tension.

{g} Tumbuckles should not be side loaded.

() Tumbuckles should be rigged or secured to pre-
vent unscrewing during the Iift.

(f) For long-term installations, turnbuckles shall be
secured to prevent unscrewing.

{(j} Tumbuckles should not be dragged on an abra-
sive surface.

(k) Turnbuckles should be adjusted with a properly
sized wrench, used on the wrench flats of the turnbuckle
body.

26-2.9.4.2 Eyebolts

{#) Eyeboltsshould be tightened or otherwise secured
against rotation during the lift.

(#) When used in a tapped blind hole, the effective
thread length shall be at least 174 times the diameter of
the bolt for engagement in steel (see Fig. 6). For other
thread engagements or engagement in other materials,
contact the eyebolt manufacturer or a qualified person.

Horizontal Angle, deg

Stress Multiplier

20
&0
45
30

1.000
1,355
1.414
2.000

Fig. 9 Angle of Loading (Adjustable Hardware)
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{¢) When used in a tapped through-hole of less than
one diameter thickness, a nut shall be used under the
ioad and shall be fully engaged and tightened securely
against the load (see Fig. 6).

{d) When used in an untapped through-hole the nut
under the lcad shall be fully engaged. If the eyebolt is
not shouldered to the load, a second nut on top of the
load should be used where possible (see Fig. 6).

(¢) Eyebolts not shouldered to the load shall ondy be
used for in-line loads {see Fig. 6).

(f) Only shoulder eyebolts shall be used for angular
lifting. When used for angular lifting, the shoulder shall
be flush and securely fightened against the load. The
working load limit (W1LL) must be reduced as shown in
Fig. 6.

g{g} When using shoulder eyebolts for angular lifts,
the plane of the eye shall be aligned with the direction
of loading. Flat washers may be used under the shoul-
der to position the plane of the eye (see Fig. 6}

(4} Eyebolts shall be in good working condition prior
o use. Alterations or modifications shall comply with
para. 26-2.8.5{a}.

(i) Shock loading should be avoided.

26-2.9.4.3 Eye Huls

{a} Eye nauts should be secured against rotation dur-
ing the Hift.

() The threads of the eye nut shall be fully engaged
{see Fig. 7).

(¢} Eye nuis shall only be used for in-line loads (see
Fig. 7).

(d) The plane of the eye may be positioned with a flat
washer{s} or lock nut.

(¢) Components shall be in good working condition

17

RIGGING HARDWARE

prior o use. Alterations or modifications shall comply
with para. 26-2.8.5(a).
{f} Shock loading should be avoided.

26-2.9.4.4 Swivel Hoist Rings

{2} When used in a threaded-hole, the effective thread
length shall be 1%, times the diameter of the bolt for
steel {see Fig. 8). For other thread engagements or en-
gagement in other materials, contact the swivel hoist
ring manufacturer or a qualified person.

{(#) When used in a through-hole applcation, a nut and
washer shall be used. The washer and nut shall be in ac-
cordance with the swivel hoist ring manufacturer’s rec-
ommendations. The nut shall be fully engaged (see Fig. 8).

¢} The bushing flange (see Fig. 8) shall fully contact
the load surface.

{(d) Spacers or washers shall not be used between the
bushing flange and the mounting surface of the load be-
ing lifted.

(¢} The swivel hoist ring shall be tightened to the
torque specifications of the manufacturer.

{f) The swivel hoist ring shall be free o rotate and
pivot without interference during lifting (see Fig. 8).

(g) The load applied to the swivel hoist ring shall be
centered in the bail to prevent side loading.

(i} Any attached lifting component shall be narrower
than the inside width of the bail to avoid spreading (see
Fig. 8).

{i) Components shall be in good working condition
prior to use. Alterations or modifications shall comply
with para. 26-2.8.5(a}.

{j) Ensure that the swivel hoist ring WLL meets or ex-
ceeds the anticipated angular rigging tension {see Fig. 9).

(&} Shock loading should be avoided.
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Chapter 26-3
Compression Hardware — Selection, Use, and Maintenance

SECTION 26-3.0: SCOPE

This Chapter applies to compression hardware in-
cluding forged wire rope clips and wedge sockets.

SECTION 26-3.1: TYPES, MATERIALS,
AND ASSEMBLY

26-3.1,1 Types

(2) Wire rope clip types covered are U-bolt and dou-
ble saddle (see Fig. 10).

Nut
Saddiefleg

Double saddie

Double saddie

Types Components

() Wedge sockets (see Fig. 11).

{c} Compression hardware other than those detailed
in this chapter shall be used only in accordance with
recommendations of the manufacturer or a qualified
person.

26-3.1.2 Materials

{2} Wire rope clip materials shall be of sufficient
strength such that failure of the wire rope will occur be-
fore failure of the wire rope clip at the temperatures

E 7 Ciip Base 4B
Width (3)

4

Turnback {1

installation and Loading

GENERAL NOTE: Correct number of clips for wire rope size shall be used.

NOTES:
{1} correct turnback length should be used

(2} correct orientation of saddle on live end shall be observed

(3} correct spacing of clips should be used
{4} correct torque on nuts shall be applied

Fig. 10 Wire Rope Clips
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Live end

Dead and

Wrong Installation

Ty
CREe NIt

AN
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Right instsllation

Fig. 11 Wedge Sockels

that the manufacturer has specified for use. Saddles
shall be forged steel.

() Wedge socket materials shall be of sufficient
strength such that failure of the wire rope will occur be-
fore failure of the wedge socket at the temperatures, that
the manufacturer has specified for use.

26-3.1.3 Assembly - Wire Rope Clips

(z) Before installing a wire rope clip on plastic coated
or plastic impregnated wire rope, consult the wire rope
clip manufacturer, wire rope manufaciurer, or a quali-
fied person.

(b For U-bolt clips used to create end terminations,
the saddle shall be placed on the live end of the wire
rope, with the U-bolt on the dead end side (see Fig. 10}.

(¢} At least the minimum number of clips as recom-
mended by the manufacturer or a qualified person shall
be used.

{#) The spacing and turn-back should be as recom-
mended by the manufacturer or a qualified person.

{¢) The wire rope clip shall be tightened to the torque
recommended by the manufacturer or a qualified person.

(f) After assembly, the connection shall be loaded to
at least the expected working load. After unloading,

14

wire rope clips shall then be re-tightened to the torque
recommended by the manufacturer or a qualified per-
son.

26-3.1.4 Assembly - Wedge Sockets

{#) The wedge socket shall be assembled as recom-
mended by the manufacturer or a qualified person.

(b} Before installing a wedge socket on plastic coated
or plastic impregnated wire rope, consult the wedge
socket manufacturer, wire rope manufacturer, or a qual-
ified person.

(¢} The live end of the wire rope in the wedge socket
cavity shall be in alignment with the socket’s pin {see
Fig. 11).

{d) The assembler shall match the proper wedge with
the socket for the wire rope to be installed.

NOTE: Wedges shall not be interchanged between different
manufacturers’ sockets or models.

{e) The length of the dead end tail of the wire rope
shall be as required by the manufacturer or a qualified
person.

{f) The dead end tail of the wire rope extending be-
yond the wedge socket shall be secured in a manner rec-

Copyright © 2005 by the American Society of Mechanical Engineers.
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ommended by the wedge socket manufacturer or a qual-
ified person (see Fig. 11}.

{g) Thedeadend of the wire rope shall not be secured
to the live end of the wire rope such that it restricts the
movement of the live end (see Fig. 11}.

() After assembly, the connection shall be loaded to
fully seat the wedge before use.

SECTION 26-3.2: DESIGN FACTOR

Due fo the nature of the design and use, wire rope
clips and wedge sockets do not have a conventional de-
sign factor. Wire rope clips and wedge sockets shall be
designed to have an 80% minimum connection effi-
ciency based on the wire rope published minimum
breaking force with which they are used.

SECTION 26-3.3: RATED LOADS

The rated load for wire rope assemblies using com-
pression hardware is based on the following factors:

{2) wire rope minimum breaking force

(5} 80% minimum connection efficiency

(¢} design factor of the wire rope application

SECTION 26-3.4: PROOF TEST
26-3.4,1 Proof Test Reguirements

{a) Compression hardware is not required to be proof
tested unless specified by the purchaser.

(b} If required, the proof test shall be applied to the
wedge socket or the connection made by the wire rope
clips after the assembly is complete.

() After proof testing, wire rope clips on a finished
assembly shall be re-tightened to the forque recom-
mended by the wire rope clip manufacturer or a quali-
fied person.

{dy 1f proof tested, compression hardware shall be in-
spected after the test for the conditions stated in para.
26-3.8.4.

26-3.4.2 Proof Load Reqguirements

The proof load shall be a2 minimum of 40%, but not
exceed 50%, of the wire rope minimum breaking force
unless approved by the compression hardware manu-
facturer or a qualified person.

SECTION 26-3.5: IDERTIFICATION
26-3.5.1 Wire Rope Clip Saddle ldentification

Each new wire rope clip saddle shall have forged or
die stamped markings by the manufacturer to show
{a) name or trademark of manufacturer

ASME B30.26-2004

26-3.5.2 Wedge Socket identification

Each new wedge socket body and wedge shall have
forged, cast, or die stamped marking by the manufac-
turer to show

{2) name or trademark of manufacturer

{b) size

{¢) model, if required to match wedge to body

26-3.5.3 Maintenance of ldentification

Compression hardware identification should be
maintained by the user so as to be legible throughout
the life of the hardware.

SECTION 26-3.6; EFFECTS OF ENVIRONMENT
26-3.6.1 Temperature

{#) When wire rope clips are tc be used at tempera-
tures above 400°F (204°C) or below ~40°F {(—40°C), the
wire rope clip manufacturer or a qualified person
should be consulted.

(b} When wedge sockets are to be used at tempera-
tures above 400°F (204°C) or below —4°F {(—20°C), the
wedge socket manufacturer or a qualified person should
be consulted.

26-3.6.2 Chemically Active Environments

The strength of compression hardware can be affected
by chemically active environmenis such as caustic or
acid substances or fumes. The compression hardware
manufacturer or a qualified person should be consulted
before compression hardware is used in chemically ac-
five environments.

SECTION 26-3.7: TRAINING

Compression hardware users shall be trained in the
selection, inspection, cautions to personnel, effects of en-
vironment, and rigging practices as covered by this
Chapter.

SECTION 26-3.8: INSPECTION, REPAIR,

AND REMOVAL
26-3.8.1 Initial Inspection

Prior to wvse, all new, altered, modified, or repaired
compression hardware shall be inspected by a designated
person to verify compliance with the applicable provi-
sions of this Chapter. Written records are not required.

26-3.8.2 Freguent Inspection

{2} A visual inspection shall be performed by the user
or other designated person each day before the com-
pression hardware is used. Semi-permanent and inac-
cessible locations where frequent inspections arenot fea-

(b) size sible shall have periodic inspections performed.
18
Copyright © 2005 by the American Society of Mechanical Engineers. %
i No reproduction may be made of this material without written consent of ASME.




ASHME B30.,26-2004

(& Conditions such as those listed in para. 26-3.8.4,
or anv other condition that may result in a hazard, shall
cause the compression hardware to be removed from
service. Compression hardware shall not be returned to
service until approved by a qualified person.

{c) Written records are not required.

26-3.8.3 Perlodic Inspection

(#) A complete inspection of the compression hard-
ware shall be performed by a designated person. The
compression hardware shall be examined for conditions
such as those listed in para. 26-3.84 and a determina-
#ion made as to whether they constitute a hazard.

(b} Periodic Inspection Frequency. Periodic inspection
intervals shall not exceed one year. The frequency of pe-
riodic inspections should be based on

(1) frequency of compression hardware use
(7} severity of service conditions
(3} nature of lifts being made
(4) experience gained on the service life of com-
pression hardware used in similar circumstances
(5) Guidelines for the time intervals are
{(4) normal service ~ yearly
{1} severe service — monthly to quarterly
{c) spedial service ~ as recommended by a qual-
ified person
{¢) Written records are not required.

26-3.8.4 Removal Criteria

Compression hardware shall be removed from serv-
ice if conditions such as the following are visible and
shall only be returned to service when approved by a
qualified persom

{(a) missing or illegible identification

{# indications of heat damage including weld spat-
ter or arc strikes

(¢} excessive pitting or corrosion

(d) bent, twisted, distorted, siretched, elongated,
‘cracked, or broken components

(e} excessive nicks or gouges

(f) a 10% reduction of the original or catalog dimen-
sion at any point

(g) evidence of unauthorized welding

(1) unauthorized replacement components

(i) insufficient number of wire rope clips

(j3 improperly tightened wire rope clips

(k) indications of damaged wire rope

(I} indications of wire rope slippage

{m) improper assembly or other conditions, includ-
ing visible damage, that cause doubt as fo continued use

26-3.8.5 Repairs and Modifications

(2) Repairs, alterations, or modifications shall be as
specified by the compression hardware manufacturer or
a qualified person.

{b) Replacement parts shall meet or exceed the origi-
nal compression hardware manufacturer’s specifications.
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SECTION 26-3.9: OPERATING PRACLTICES
26-3.9.1 Compression Hardware Selection

{#} Compression hardware having suitable charac-
teristics for the type of application and environment
shall be selected in accordance with the recommenda-
tions of the compression hardware manufacturer or a
qualified person.

{F) The rated load shall not be exceeded (see Section
26-3.3).

{¢} Compression hardware that appears to be dam-
aged shall not be used until inspected and accepted as
usable under Section 26-3.8.

26-3.9.2 Cautions to Personnel

(a3} All portions of the human body shall be kept from

between the load and any other rigging during the lift.
{by Personnel should stand clear of the suspended load.
{¢) Personmnel shall not ride rigging hardware.

26-3.9.3 Storage & Work Environments

() Compression hardware should be stored in an
area where it will not be subjected to damage, corrosive
action, or extreme heat.

() If extreme temperatures or chemically active en-
vironments are involved, the guidance provided in
paras. 26-3.6.1 or 26-3.6.2 shall be followed.

26-3.9.4 Rizging Praclices

26-3.9.4.1 Wire Rope Clips

{a) Assemble wire rope clips in accordance with para.
26-3.1.3.

(k) Wire rope clips should not be in contact with the
load or any obstruction during the lift.

{¢) Shock loading should be avoided.

{d) Rigging using wire rope clips should not be
dragged on an abrasive surface.

(g) When wire rope clips are applied to join ftwo
lengths of wire rope in an in-line splice, the require-
ments of para. 26-3.1.3 shall be followed (see Fig. 10).

(f) The use of wire rope clips to fabricate slings is
generally prohibited. See ASME B30.9 for specific ex-
ceptions.

26-3.9.4.2 Wedge Sockets

(a) Assemble wedge sockets in accordance with para.
26-3.14.

() The wedge sockets should rot be side loaded.

{c) Contact with sharp edges that could damage the
wedge socket should be avoided.

{d} Shock loading should be avoided.

(e} Impacts can dislodge the wedge from the body
and should be avoided.

{f) Rigging using wedge sockets should not be
dragged on an abrasive surface.

i Copyright © 2003 by the American Society of Mechanical Engineers.
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Chapter 26-4
Links, Rings, and Swivels — Selection, Use, and Maintenance

SECTION 26-4.0: SCOPE
This Chapter applies 1o links, rings, and swivels.

SECTION 26-4.1: TYPES AND MATERIALS

26-4.1.1 Types

{2} Links and rings, including oblong, round and pear
shapes (see Fig. 12}.

(B} Swivels, including eve & eye and eye & jaw typses
used for positioning (see Fig. 13).

{(c) Links, rings, and swivels other than those detailed
in this Chapter shall be used only in accordance with
recommendations of the manufacturer or a qualified
person.

26-4,1.2 Materials

Links, rings, and swivels shall have sufficient ductil-
ity to permanenily deform before losing the ability to
support the load at the temperatures that the manufac-
turer has specified for use.

Obilong {(master link)

)

SECTION 26-4.2: DESIGN FACTOR

The design factor for links, rings, and swivels shallbe
a minimum of 5.

SECTION 26-4.3: RATED LOADS

Rated load shall be in accordance with the recom-
mendation of the link, ring, or swivel manufacturer. The
terms “rated capacity” and “working load limit” are
commonly used to describe rated load.

SECTION 26-4.4: PROOF TEST
26-4.4.1 Proof Test Reguirements

{#) Prior to initial use, welded links and rings shall
be proof tested by the manufacturer or a qualified
person.

By All other links, rings, and swivels are not required
to be proof tested unless specified by the purchaser.

{c} If proof tested, links, rings, and swivels shall be
mspected after the test for the conditions stated in para.

b
00

Round Pear shaped
Types Loading
Fig. 12 Links and Rings
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Regular

Jaw end

Fig. 13

26-4.4,2 Proof Load Requirements

The proofload shall be a minimum of 2 times therated
Igad.

SECTION 26-4.5: IDENTIFICATION
26-4.5.1 Links, Rings, and Swivels identification

Each new link, ring, and swivel shall be marked by
the manufacturer to show

{z} name or trademark of manufacturer

{b) size or rated load

(c) grade, if required to identify rated load

26-6.5.2 Maintenance of ldentification

Link, ring, and swivel identification should be main-
tained by the user so as to be legible during the life of
the hardware.

SECTION 26-4.6: EFFECTS OF ENVIRONMENT
26-4.6.1 Temperature

(g} When steel links, rings, or swivels are o be used
at temperatures above 400°F (204°C) or below —40°F
{—40°C), the link, ring, and swivel manufacturer or a
qualified person should be consulted.

(B For links, rings, or swivels made from other
materials, consult the manufacturer or a qualified per-
soTL
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in-line loading only

Loading

Swivels

26-4.6.2 Chemically Active Environments

The strength of links, rings, and swivels can be af-
fected by chemically active environments such as caus-
tic or acid substances or fumes. The link, ring, or swivel
manufacturer or a qualified person shall be consulted
before use in chemically active environments.

SECTION 26-4.7: TRAINING

Link, ring, and swivel users shall be {rained in the se-
lection, inspection, cautions to personnel, effects of en-
vironment, and rigging practices as covered by this
Chapter.

SECTION 26-4.8: [INSPECTION, REPAIR,

AND REMOVAL
26-4.8.1 Initial Inspection

Prior to use, all new, altered, modified, or repaired links,
rings, and swivels shall be inspected by a designated per-
son o verify compliance with the applicable provisions
of this Chapter. Written records are not required.

26-4.8.2 Frequent Inspection

{a) A visual inspection shall be performed by the user
or other designated person each shift before the links,
rings, and swivels are used. Semi-permanent and inac-
cessible locations where frequent inspections are not fea-
sible shall have periodic inspections performed.

1R
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(1) Conditions such as those listed in para. 26-4.8.4,
or any other condition that may result in a hazard, shall
cause the hardware to be removed from service. Links,
rings, and swivels shall not be returned to service until
approved by a qualified person

{c} Written records are not required.

26-4.8.3 Periodic Inspection

(7) A complete inspection of the links, rings, and
swivels shall be performed by a designated person. The
hardware shall be examined for conditions such as those
listed in para. 26-4.8.4 and a determination made as to
whether they constitufe a hazard.

(b} Periodic Inspection Frequency. Periodic inspection
intervals shall not exceed one year. The frequency of pe-
riodic inspections should be based on

(1) frequency of use
(2) severity of service conditions
(3) nature of lifts being made
{4y experience gained on the service life of hard-
ware used in similar circumstances
{5) Guidelines for the time intervals are
{#) normal service — yearly
(b} severe service — monthly o quarterly
(¢} special service - as recommended by a gual-
ified person
{c} Written records are not required.

26-4.8.4 Removal Criteria

Links, rings, and swivels shall be removed from serv-
ice if conditions such as the following are present and
shall only be returned to service when approved by a
qualified person:

(s} missing or illegible identification

(V) indications of heat damage, including weld spat-
ter or arc strikes

(c) excessive pitting or corrosion

(d) bent, iwisted, distorted, streiched, elongated,
cracked, or broken load bearing components

(¢} excessive nicks or gouges

{f) a 10% reduction of the original or catalog dimen-
sion at any point

(g) evidence of unauthorized welding or modifica-
fion

(k) for swivels, lack of the ability fo freely rotate when
not loaded

() for swivels, loose or missing nuis, bolis, cotter
pins, snap rings, or other fasteners and retaining devices

{j} other conditions, including visible damage that
canuse doubt as to continued use

26-4.8.5 Repairs and Modifications

(a) Repairs, alterations, or modifications shall be as
specified by the link, ring, or swivel manufacturer or a
qualified person.
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{(#) Replacement parts shall meet or exceed the orig-
inal equipment manufacturer’s specifications.

SECTION 26-4.9: OPERATING PRACTICES
26-4.9.1 Links, Rings, and Swivels Selection

{#) Links, rings, and swivels having suitable charac-
teristics for the type of load, hitch, angle of Joading, and
environment shall be selected in accordance with the
recommendations of the hardware manufacturer or a
qualified person.

NOTE: The angle of loading affects the load on the links, rings,

and swivels. As the horizontal angle decreases, the effective load
mcreases (see Fig. 14).

{B) The rated load of the links, rings, and swivels shall
not be exceeded.

{c) Links, rings, and swivels that appear to be dam-
aged shall not be used until inspected and accepted as
usable under para. 26-4.8.4.

26-4.9.2 Cautions fo Personnel

(&} All portions of the human body shall be kept from
between the links, rings, and swivels, the load, and any
other rigging during the lift.

(b) Personnel should stand clear of the suspended
load.

{c} Personnel shall not ride links, rings, and swivels.

26-4.9.3 Storage & Work Environments

() Links, rings, and swivels should be stored in an
area where they will not be subjected to damage, cor-
rosive action, or extreme femperatures.

(B If extreme temperatures or chemically active en-
vironments are involved, the guidance provided in
paras. 26-4.6.1 or 26-4.6.2 shall be followed.

26-4.9.4 Rigging Practices

26-4.9.4.1 Links and Rings

(a) Alterations or modifications shall comply with
para. 26-4.8.5(a).

(b Contact with obstructions that could damage the
link or ring should be avoided.

{c) Shock loading should be avoided.

{#) Links and rings should not be dragged on an abra-
sive surface.

{¢) The link or ring shall be of the proper shape and
size to ensure that it seats properly in the hook or lift-
ing device.

{f} Multiple slings or rigging hardware gathered in
a link or ring shall not exceed a 120 deg included angle
{see Fig. 14).

{g) The horizontal angle of loading should not be less
than 30 deg unless approved by a qualified person {see
Fig. 14).

Copyright © 2005 by the American Society of Mechanical Engineers. :%
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30 deg min.
horizonial angle
of loading

7707 77

Horizontal Angle, deg Stress Multiplier
90 1.500
&0 1.155
45 1.414
30 2.000

Fig. 14 Angle of Loadding {Links, Rings, and Swivels)

26-4.9.4.2 Swivels {d) Alterations or modifications shall comply with

{a) Swivels are positioning hardware and are not in-  para 26-4.8.5(a).
tended to be rotated under load. {¢) Shock loading should be avoided.

() Swivels shall only be used for in-line ioads {see {f) Swivels shall be of the proper shape and size to en-
Fig. 13). sure that they seat properly in the hook or kfting device.

{¢) Components shall be maintained in good working {g) Contact with obstructions that could damage the
condition. swivel should be avoided.

0
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Chapter 26-5
Rigging Blocks - Selection, Use, and Maintenance

SECTION 26-5.0: SCOPE

This Chapter applies fo rigging blocks. Crane blocks are
covered by crane type under other ASME B30 volumes.

SECTION 26-5.1: TYPES AND MATERIALS

26-5.1.1 Types

{z) Types include tackle, utility, rolling, and snatch
blocks (see Fig. 15).

(k) Load fittings on rigging blocks may include
hooks, eyes, swivels, yokes, bails, shackles, and pins (see
Fig. 16).

{c) Rigging blocks other than those detailed in this
Chapter shall be used in accordance with recommen-
dations of the manufacturer or a qualified person.

Rolling bleck

26-5.1.2 Materials

{a) The rigging block shall have sufficient ductility to
permanently deform before losing the ability to support
the load at the temperatures that the manufacturer has
specified for use.

{by The shell or side plates shall be metal, wood, or
synthetic.

{} The sheave(s) shall be metal or synthetic.

{d) The load bearing straps and fitting{(s) shall be
made of metal.

SECTION 26-5.2: DESIGN FACTOR

The design factor for rigging blocks shall be 2 mini-
mum of 4.

L8ty block Snatch block
Fig. 15 Rigging Block Types
. Copyright © 20035 by the American Society of Mechanical Engincers. % i
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/— Dead-end shackle

Plates

Sheave pin

Biock %
bolts § Plate spacers

Sheave

ioad bolt

Hangm@
@\Loa‘d shackie

Tackle block

Cotntst pin Hook/plate assy.

Latch

Plate/strap/link assy.

Usitiey block
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Sheave

Side plates

pin &
. Sheave
Load 7 .
pin i /
Sheave -
bearing
Rolling biock

Swivel hook assy.

Swivel eye assy.
Sheave/bearing

I=! A, - Side plate
) : -‘/ : :”{ gShesve pin
Shackie% Load bolt E

Snateh blocks

Fig. 16 Typical Rigging Block Components

SECTION 26-5.3; RATED LOADS

Rated load shall be in accordance with the recom-
mendation of the rigging block manufacturer. The terms
“rated capacity” and “working load lmit” are com-
monly used to describe rated load.

Note: The block rated load is the maximum load applied to
the primary load fitting, net the line pull {(see Fig. 17).

SECTION 26-5.4: PROOF TEST
26-5.4.1 Proof Test Requirements

(#) Rigging blocks are not required to be proof tested
unless specified by the purchaser.

(b} If proof tested, a rigging block shall be inspected
after the test for the conditions stated in para. 26-5.84.

26-5.4.2 Proof Load Requirements

The proof load for a rigging block shall be a minimum
of 1.5 and a maximum of 2 times the rated load unless
approved by the manufacturer or a qualified person.

e

SECTION 26-5.5:
26-8.5.1 Marking

Each new rigging block shall be marked by the man-
ufacturer o show:

{z) name or trademark of manufacturer

(b} rated load

(c) rope sizels}

IDENTIFICATION

26-5.5.2 Maintenance of identification

Rigging block identification should be maintained by
the user s0 as io be legible throughout the life of the
block.

SECTION 26-5.6: EFFELTS OF ENVIRONMENT
26-5.6.1 Temperature

When rigging blocks are to be used at temperatures
above 150°F (66°C) or below (°F {(—18°C), the rigging
block manufacturer or a qualified person should be
consulted.

Copyright © 2003 by the American Society of Mechanical Enginsers.
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Total inad

l Hoist line
puif

Line pull

iine puil
Tackis blogk
Angles Angles

Litility block

ASME B30.26-2004

Mulfipliers
Angle, Angle,
deg Factor deg Factar
] 200 100 1.2%
10 1.99 110 1.15
20 1.97 120 1.00
30 1.93 130 0.84
40 1.87 135 0.76
45 1.84 140 0.68
50 1.81 150 Q.52
&0 1.73 160 G.35
70 1.64 170 0.17
80 1.53 180 0.00
90 1.41 - —

Block Load = Line Pull X Multiplier Factor

Example: Load = 1,000 b
tine Pull: 1,000 +~ 2 =500
Load Block “C” = 5001 X 2= 1,000 b
(line pull < factor for O deg angle)
Load Block “D” = 500 1b X 1.87 + 500 1b = 1,435 1b
{line pull x factor for 40 deg angle -+ dead-end load)
Lload Block “E” = 500 b X 084 = 420 b
(line pull ¥ factor for 130 deg angle)
Load Block “F" = 5001b X 141 = 705 1b
{line pull X factor for 90 deg angle)

Fig. 17 Block Load Factor Multipliers

26-5.6.2 Chemically Active Environments

Chemically active environments such as caustic or
acid substances or fumes can affect the strength, oper-
ating characteristics, or both, of rigging blocks. The rig-
ging block manufacturer or a qualified person should
be consulted when rigging blocks are used in chemically
active environments.

SECTION 26-5.7: TRAINING

Rigging block users shall be trained in the selection,
inspection, cautions to personnel, effects of environ-
ment, and rigging practices as covered by this Chapter.

SE(TION 26-5.8: INSPECTION, REPAIR,
AND REMOVAL

26-5.8.1 Initial Inspection

Prior to use, all new, altered, modified, or repaired
rigging blocks shall be inspected by a designated per-
son to verify compliance with the applicable provisions
of this Chapter. Written records are not required.

26-5.8.2 Freguent Inspection

{a} A visualinspection shall be performed by the user
or other designated person each shift before the rigging
block is used. Semi-permanent and inaccessibie loca-
tions where frequent inspections are not feasible shall
have periodic inspections performed.

(I Conditions such as those listed in para. 26-5.84,
or any other condition that may result in a hazard, shall
cause the rigging block to be removed from service. Rig-
ging blocks shall not be returned to service until ap-
proved by a qualified person.

{c} Written records are not required.

26-5.8.3 Periodic Inspection

{a) A complete inspection of the rigging block shall
be performed by a designated person. The hardware
shall be examined for conditions such as those listed in
para. 26-5.8.4 and a determination made as to whether
they constitute a hazard.

(&) Periodic Inspection Frequency. Periodic inspection
intervals shall not exceed one year. The freguency of pe-
riodic inspections should be based on

(1} frequency of use
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(2) severity of service conditions
(3) nature of lifts being made
{(4) experience gained on the service life of haxd-
ware used in similar circamsiances
(5) Guidelines for the time intervals are
{8) normal service — yearly
(b) severe service — monthly to quarterly
(c) special service — as recommended by a qual-
ified person
(¢} Written records are not required.

26-5.8.4 Removal Criteria

Rigging blocks shall be removed from service if condi-
tions such as the following are present and shall only be
returned to service when approved by a qualified person:

(7} missing or illegible identification

{1 misalignment or wobble in sheaves

{c) excessive sheave groove corrugation or wear

{d) loose or missing nuts, bolts, cotter pins, snap
rings, or other fasteners and retaining devices

{¢) indications of heat damage, including weld spat-
ter or arc strikes

{f) excessive pitting or corrosion

() bent, cracked, twisted, distorted, streiched, elon-
gated, or broken load bearing components

(i) excessive wear, nicks, Or gouges

(i} a 10% reduction of the original or catalog dimen-
sion at any point

() excessive damage to load bearing threads

(k) evidence of unauthorized welding or modifications

Iy for hooks, the removal criteria specified in B30.10

(m) forshackles, the removal criteria specified in B30.26

{n} other conditions, including visible damage that
cause doubt as to the continued use of the rigging block

26-5.8.5 Repairs and Modifications

{2} Repairs, alterations, or modifications shall be as
specified by the rigging block manufacturer or a quali-
fied person.

(#) Replacement paris, such as pins, hooks and sheaves,
‘shall meet or exceed the original equipment mamufac-
turer’s specifications.

SECTION 26-5.9: OPERATING PRACTICES

26-5.9.1 Rigging Block Selection

(@) Rigging blocks having suitable characteristics for
the application and environment shall be selected in ac-

34
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cordance with the recommendations of the rigging block
manufacturer or a qualified person.

{F) The rated load of the rigging biock shall not be ex-
ceeded.

NOTE: The included angle formed between the load lines af-
fects the load on the block. As the included angle decreases, the
load increases in the rigging block (see Fig. 16).

{¢) Rigging blocks that appear to be damaged shall
not be used until inspected and accepted as usable un-
der para. 26-5.8.4.

{dy The minimum D/d ratic between the sheave piich
diameter and the wire rope diameter is 6.

26-5.9.2 Csutions to Personnel

(a2) All portions of the human body shall be kept from
between the rigging blodk, its running lines, the load,
and any other rigging during the lift

{b) Personnel should stand clear of the suspended Ioad.

{c} Personnel shall not ride rigging blocks.

26-5.9.3 Storage & Work Environments

{ay Rigging blocks should be stored in an area where
they will not be subjected to damage, corrosive action,
or extreme temperatures.

(b} If exireme temperatures or chemically active en-
vironmenis are involved, the guidance provided in
paras. 26-5.6.1 or 26-5.6.2 shall be followed.

26-5.9.4 Rigging Practices

{a) The rigging block components shall be fully en-
gaged, with all fasteners and refaining devices in place
and in good working order before use. Alterations or
modifications shall comply with para. 26-5.8.5.

(4} Contact with sharp edges that could damage the
rigging block should be avoided.

{c) Bhock loading should be avoided.

() The load applied to the rigging block should be
in-line with the sheave and load fitting(s} to prevent side
loading of the block.

(e) Ensure the rope is in the sheave groove when the
rigging block begins to take load.

{f) The line load multiplied by the block load factor
shall not exceed the rated load of the rigging block (see
Fig. 17).

{g) Rigging blocks should not be dragged on an abra-
sive surface.

() Load lne fittings shall not contact the rigging
block sheave(s).
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16.1 Fig. 10 New Fig. 10 added
17-22 o1 (1) New 9-1.1.2 added

(2) 9-1.1.2 through 9-1.1.4 redesignated as
9-1.1.3 through 9-1.1.5, respectively

(3) Reference to ASTM A 973/A 973M
added w0 newly designated 9-1.1.3

9-1.3.1 Revised
9-1.3.2 Subparagraphs (a) and (b) revised
9-1.33 Revised

{c)
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23-34
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9-14.1
9-14.2(a)
Table 1
Table 2

‘Scction 9-1.5

9-1.6.1

© 9-1.8.3(a)

Section 9-1.9

9-2.1.1

Section 9-2.3

9-24.1
9242
Footnote |
Table 3
Table 4
Table 5
Table 7

Table 8§
Table 9
Fig. 10

Fig. 11
9-243
9244

Section 9-2.5

(d)

Change

Subparagraphs (a) through (d) revised
Revised

Rgvised

{1y New table added

(2) Previously designated Table 2 revised and
redesignated as Table 3

Revised in its entirety
Revised ‘
Subsubpafagmphx (a}1) and (a)(2) revised

(1) Subparagraphs (a), {c), (h), (s}, and (¢}
revised
{2) New subpara. pg);added

Revised

(1) Second paragraph revised
(2) Subparagraphs (d), (D), 'and (i) revised

Revised
Revised
Revised
Redesignated as Table 4 and revised
Redesignated as Table 5 and revised
Redesignated as Table 6 and revised

(1) New Table 7 added

(2) Previously designated Table 6 revised and
redesignated as Table 8

(3) Previously designated Table 7 revised and
redesignated as Table 9

Redesignated as Table 10 and revised
Redesignated as Table 11 and revised

{1) Sketch at left revised
(2) Redesignated as Fig. 11

Redesignated as Fig. 12
Revised
Revised

Revised in its entirety
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38
39, 40

41, 42

43-45
47

48
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9-2.8.3(b)

Section 9-2.9

9-3.1.1
9-3.3.1
9-3.3.2
9-3.3.3
Section 9-3.4
Section 9-3.5
Table 10
9-3.8.4

Section 9-3.9

’f’able ' i
9431
9-4.3.2
Section 9-4.4
9-45.2
9-45.3
9-4.6.1
9-4.8.4

Section 9-4.9
Tables 1215
Section 9-5.3
Footnote |

Section 9-5.4
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Change

{1) New subsubpara. (b)(1) added

{2) Subsubparagraphs (b)(1) through (b}(8)
redesignated as (b)(2) through (b}(9),
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(3) Textabular material following newly
redesignated (b}9) revised

(1) Subparagraphs (h) and (s) revised
(2) New subpara. (ab) added

Revised

Revised

Revised

Revised

Revised

Revised in its entirety
Redesignated as Table 12

(1) Subparagraph (j) redesignated as subpara.
(a) .

{2) Subparagraphs (a) through (i) redesignated
as (b) through (j), respectively

(1) Subparagraph (g) revised
(2) New subpara. (v) added

Redesignated as Table 13 and revised
Revised

Revised

Revised

Revised

Added

Revised

(1) Subparagraph (i) redesignated as subpara.
(2) ét)bpamgraphs (a) through (h) redisgnated

as {b) through (i). respectively
(3) Newly redesignated subpara. (d) revised

Subparagraphs (g) and (w) revised
Redesignated as Tables 14-16
Subparagraphs (a). (d). and (e) revised
Revised

Subparagraphs (a) and (b) revised
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49
50

51

511
51.2
52.1

52.2

52.3

524

52.5

SPECIAL NOTE

Location

Section 9-3.5
9-5.6.2
9-5.8.4

Section 9-5.9
Tables 15 and 16

" Tables 17 and 18

Tables 21 and 22
Tables 23 and 24
9-6.1.5

9-63.2

9-6.3.3

9-63.4

Section 9-6.4
Fig. 12\

Table 19

Fig. 13
Section 9-6.5
Section 9-6.9

Change

Revised in its entirety
Revised

(1) Subparagraph (i) redesignated as subpara.
(a)

(2) Subparagraphs (a) through (h)
redesignated as (b) through (i),
respectively

Subparagraphs (h) and (v) revised

Redesignated as Tables 17 and 18, and
revised

Redesignated as Tables 19 and 20, and
revised

Added

Added

Revised

First paragraph revised

Revised

Revised

Subparagraphs (a) and (b) revised
Redesignated as Fig. 13

{1) Redesignated as Tabie 25

(2) Title and column heads revised

(3) In Vertical Hitch {Note (3)] column, third
entry for lb corrected by errata

Redesignated as Fig. 14 and revised
Revised in its entirety

Subparagraph (g) revised

The interpretations to ASME B30.9 are included as a separate section for the user’s convenience.
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- ASME B30.9¢-2000

SAFETY STANDARD FOR CABLEWAYS, CRANES, DERRICKS, HOISTS,
HOOKS, JACKS, AND SLINGS

INTRODUCTION

{96) General

{a)
{b}
{c)

This ‘Standard is one of a scries of safety standa;ds
on various subjects which have been formulated under
the general auspices of the American National Standards
Institute. One purpose of the Standard is to serve as
a guide to governmental authorities having juﬂSdlCttOn
over subjects within the scope of the Standard. It is
expected, however, that the Standard will find a major
application in industry, serving as a guide to manufactur-
ers, purchasers, ‘and users of the equipment.

For the convenience of the user, the Standard has
been divided into separate volumes: ,

B30.1  Jacks
B30.2 Overhéad and Gantry Cranes (Top Running
Bridge, Single or Multiple Girder, Top
Running Trolley Hoist)
B30.3  Construction Tower Cranes
B30.4  Portal, Tower, and Pedestal Cranes
B30.5 .. Mobile and Locomotive Cranes:
B30.6 . Derricks - )
B30.7 Base Mounted Drum Honsts
B30.8  Floating Cranes and Floating Derricks
B30.9  Slings’ ‘
B30.10 Hooks °
B30.11 ° Monorails and Underhung Cranes
B30.12 Handling Loads Suspended From Rotorcraft
B30.13 Stora"e/Relr:eva! (S/R) Mdchmes and
’ Associated Equipment
B30.14 Side Boom Tractors
B30.15 Mobile Hydraulic Cranes
Note: B30.15-1973 has been withdrawn.
The revision of B30.15 is included in the
. latest edition of B30.5. ‘
B30.16 Overhead Hoists (Underhung)
B30.17 Overhead and Gantry. Cranes (Top Running
. Bridge, Single Girder, Underhung Hoisty
B30.18 Stacker.Cranes (Top or Under Runmn0
Bridge, Multiple Girder With Top or
Under Running Trolley Hoist)
B30.19 Cableways
B30.20 Below-the-Hook Lifting Devices

B30.21 Manually Lever Operated Hoists

B30.22  Articulating Boom Cranes
B30.23  Personnel Lifting Systems
B30.24 Container Cranes' .

B30.25 Scrap and Material Handlers

If adopted for governmental use, the references to
other national codes and standards in the specific vol-
umes may bé changed to refer to the correspondmg
regulations of the governmental authorities.

The use of cab}eways cranes, derricks, hoists, hooks,
jacks and slings is subject to certain hazards that
cannot be met by mechanical means but only by the
exercise of intelligence, care, and common sense. It is
therefore essential to have personnel involved in the
use and operation of equipment who are competent,
careful, physically and mentally qualified, and trained
in the safe operation of the equipment and the handling
of the loads. Serious hazards are overloading, dropping
or slipping of the load caused by improper hitching
or slinging, obstructing the free passage of the load,
and using equipment for a purpose for which it was
not intended or designed.

The Standards Commitiee fully realizes the impor-
tance of proper design factors, minimum or maximum
sizes, and other limiting dimensions of wire rope or
chain and their fastenings, sheaves, sprockets, drums,
and similar equipment covered by the Standard, all of
which are closely connected with safety. Sizes, strengths,
and similar criteria are dependent on many different
factors. often varying with the installation and uses.
These factors depend ‘on the condition of the equipment
or material; ‘onl the loads; on the acceleration or speed
of the ropes, chains, sheaves, sprockets, or drums; on
the type of -attachments; on’ the number, size, and
arrangement of sheaves or other parts; on environmental
conditions causing corrosion or wear; and on many
variable factors that must be considered in each individ-
pal case. The rules given in the Standard must be

! B30.24 is in the developmental stage.

{96)
{b}
{c)
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interpreted accordingly, and judgment used in determin-
ing their application.
" Some of the provisions of this Standard require
compliance with information found in manuals or other
documents supplied by the manufacturer with the equip-
ment. The information includes recommendations, re-
quirements,  and instructions (e.g.. “‘the reeving shall
be checked for complianice with the recommendanom
of the manufacturer’).

Compliance with the provisions should not prectude

the possibility of consulting a qualified person. This®

is true particularly when: the equipment has been
altered, repaired, or modified; the manuals or documents
supplied by the manufacturer are no longer available;
or the manufacturer or a successor is no longer 'in
business and the manuals are no “longer available:
However, the purpose of consulting a‘qualified person
shall not be to avoid contacting the manufacturer and
using the information supplied by the manufacturer.

The Standards Committee will, be glad to receive
criticisms of this Standard’s requxrements and sugges-
tions for its improvement, especially those based on
actual experience -in application of the rules. | )

Suggestions for changes to the Standard should be
submitted to the. Secretary of the B30 Committee,
ASME, Three Park Avenue, New York, NY 10016-
5990, and should be in accordance with the following
format:

(a) cite the specific paragraph desxcnanon of the
pertinent volume: ; o ;

. (k) indicate the suggested change (additicm, deletion,
revision, etc.); , .

(c) briefly state the reason and/or evidence for the
suggested :change:

{d) submit suggested chanees to: more than one para-
graph in the order thdt the paravraphs appear in the
volume. :

The B30 Committee will cermder each wggested
change in a timely manner in accordance with -its
procedures. . T

Section I: Scope

This Standard applies to the construction, installation,
operation, inspection, and maintenance of jacks: power-
operated cranes. monorails, and crane runways; power-
operated and manually operated derricks and hoists;
lifting devices, hooks, and slings; and cableways.

This Standard does not apply to track and automotive
jacks, railway or automobile wrecking cranes, shipboard
cranes. shipboard cargo-handling equipment, well-
drilling derricks, skip. hoists, mine hoists, truck body

SLINGS

hoists, car or barge pullers, conveyors, excavating equip-
ment, or equipmenl coming within the scope of the
following Commitiees: Al0, Al7, AS0, A92, A120,
B20, B56. and B77.

-Section II: Purpose

: This Standard.is: designed to:

fa) guard against and minimize injury to workers,
and otherwise provide for the protection of life, limb,
‘and property by prescribing safety requirements;

(b} provide direction to owners, employers, supervi-
sors, and others concerned with, or responsible for, its
application; and

{c} guide governments and other regulatory bodies
in the development, promulgation, and enforcement of
appropriate safety directives. :

Section il Interpi'etat_idns

Upon request, the B30 Committee will render an
interpretation of any requirement of the Standard:
Interpretations can only be rendered in response to a
written request sent to the Secretary of the B30 Commit-
tee, ASME, Three Park Avenue, New Yor!\ NY
10016-5990.

The request for interpretation shouid be clear and
unambiguous. It is further recommended that the inquirer
submit his request utilizing the fouowmo format.

Subject: Cite the a‘pplicable paragraph number(s)
and ptovide a concise descripgion.

Edition: Cite the applicable edition of the pertinent
volume for which the interpretation is bemg
reques{ed S :

Question: Phrase the question as a request for an
interpretation of a specific :equiremem suit-
able for general understanding and use. not
as a request for approval of a proprieiarv
design or situation. The inquirer may also
include any plans or drawings which are
necessary to explain the question; however,
they should not. contain any proprietary
nameés or i,nfor'mz;tion.‘ ,

Requests that are not in this format will be rewritten
in this format by the Committee prior to being answered,
which could change ‘the tntent of the original request.

ASME procedures provide for reconsideration of any
interpretation’ when or it additional information which
might affect an interpretation is available. Further,
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{c)
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- CHAPTER 9-0
Scope, Definitions, and References

Section 9-0.1: Scope of B30.9

Within the general scope defined in Section I, B30.9
applies to slings for lifting purposes, made from alioy
steel chain, sewn synthetic webbing, wire rope, metal
mesh, and synthetic fiber rope used in conjunction with
equipment described in other volumes of the B30

Standard, except as specified in ASME B30.12. Slings.

made from materials or constructions other than those
detailed in this volume shall be used only in accordance
with recommendations of the sling manufacturer.

Section 9-0.2: Definitions

abnormal operating conditions: environmental condi-
tions that are unfavorable, harmful, or detrimental to
or for the operation of a sling, such as excessively
high or low ambieat temperatures; exposure to weather;
corrosive fumes; dust laden or moisture laden atmo-
spheres; and hazardous locations.

abrasion: the mechanical wearing of a surface re-
sulting from frictional contact with other materials or
objects

ang[e of choke (wire rope slings): angle formed in
wire rope body as it passes through the choking eye
(see Fig. 8)

angle of loading: slope of a leg or branch of a sling,
may be measured from the horizontal or vertical plane.
When angle of loading is less than 5 deg. from the
vertical, the load may be considered a vertical load.

assembly: a synonym for sling (see sling)

authorized:  approved by a duly constituted administra-
tive or regulatory authority

body: that part of a sling which is between the ennd
fittings or loop eyes

braided wire rope: a rope formed by plaiting compo-

nent wire ropes

braided wire rope sling: a sling madé from braided
rope

bridle sling: a sling composed of multiple legs with
the top ends gathered in a fitting that goes over the
lifting hook

cable laid rope: a cable composed of six wire ropes
laid as strands around a wire rope core

cable laid rope sling, mechanical joint: a wire rope
sling made from a cable laid wire rope with eyes
fabricated by pressing or swaging one or more metal
sleeves over the rope junction

coatings

metal mesh sling coatings: a paint, plating, or im-
pregnation or molding with elastomer to impart desirable
properties for the sling application '

syathetic web sling coatings:  a finish that will impart
characteristics such as:

[{(a) abrasion . resistance;

(b} scaling to impede penetration of foreign particles
and matter; C ‘

(c) increased coefficient of friction.

cross rod: a wire used 1o join spirals of metal mesh
to form the complete fabric (see Fig. 3)

design fuctor: ratio between nominal or minimum
breaking strength and rated capacity of the sling

designated person: a person selected or assigned by
the employer or employer’s representative as being
competent to perform specific duties

eight-strand plaited: a rope made from eight strands
arranged in four pairs in which one sirand is placed
adjacent to the second pair and in which each strand
of each pair has been twisted in one direction while
each strand in each alternate pair has been twisted in
the opposite direction and the four pairs of strands are
mtertwined maypole fashion such that each pair of
strands passes over and under an adjacent pair of
strands.

{a)

{a}



(b)

{c}

{b}
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end firting: terminal hardware on the end of 2 sling

endless and grommet wire rope slings

cable laid endless sling, mechanical joint: a wire
rope sling made endless from one continuous length
of cable laid rope with the cnds joined by one or more
metallic fittings

cable laid grommet, hand tucked: an endless wire
rope sling made from one continuous length of rope
formed to make a body composed of six ropes around
a rope core. The rope ends are tucked into the. body;,
thus forming the core. No sleeves are used.

strand laid endless sling, mechanical joint:  a~ wire
ropc sling from one continuous length of wire rope
with the ends joined by one or more metallic fittings

strand laid grommet, hand tucked: an endless wire
rope sling made from one continuous length of strand
formed to make a six strand rope with a strand core.
The strand ends are hand tucked into the body. No
sleeves are used.

eve opening: the opening in the end of a sling for
the attachment of the hook, shackle, or other lifting
device or the load itself

fabric (metal mesh): the flexible portion of the sling
consisting of a series of transverse spirals and cross
rods and exclusive of terminal fittings (see Fig. 3)

fabric length (metal mesh): length of the fabric mea-
sured between the extreme ends of the spirals (see Fig. 4)

fabric thickness (metal mesh): the fabric thickness
shall be the nominal overall thickness of the spirals
(see Fig. 3)

Jabrication efficiency:  the sling assembly strength, as
a percentage of the material strength prior to fabrication

grommet sling: a variety of an endless sling
endless and grommet wire rope slings)

(see

hirch, basker: a method of rigging a sling in which
the sling is passed around the load and both loop eyes
or end fittings are attached to the lifting device (see
angle of loading). C

hitch (hitched): a method of rigging (attaching) a sling
temporarily to a load or object for the purpose of
lifting

hitch, choker: a method of rigging a sling in which
the sling is passed around the load, then through one
loop eye. end fitting, or other device with the other
loop eye or end fitting attached to the lifting device.
This hitch can be done with a sliding choker hook or
similar device (see angle of louding).

6
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hirch, vertical:  a method of rigging a sling in which
the load is attached to the loop eye or end fitting at
one end of the sling and the loop eye or end fitting
at the other end is attached to the lifting device (see
angle of lvading).

hollow braided: a braided rope construction of either
plain or twill braid whereby the strands are intertwined
maypole fashion, half of the strands turn clockwise
and, alternately, half counterclockwise. The center is
hollow. On the surface all strands are inclined to the
axis of. the rope.

length (alloy steel chain):  sce reach (alfoy steel chain)

length (metal mesh), pull to pull or bearing to bear-
ing: length of mctal mesh sling measured between
bearing surfaces of the end fittings (sce Fig. 4)

length, wire rope’

‘single leg slings without end fittings:  measured from
pull to pull or from bearing to bearing of eyes

single leg slings with end fittings: measured from
pull to pull of integral fitting, thimble, or eye at
the opposite end. If zinc-attached “sockets are used,
measurement is from the pull of the closed socket to
the center line of the open socket pin. If swaged sockets
are used. measurement is from center line of pin to
center line of pin. S

multiple leg slings: same as above, except that the
gathering ring, master link, or similar fitting is not
included in the length dimension

length (web sling — synthetic): the distance between
extreme end bearing points of the sling. including the
fitings (sce Fig. 5) ’

link, master: forged or welded steel link used to
support all members (legs) of an alloy steel chain or
wire rope sling (see Fig. 6) ' '

link, master coupling:  alloy steel welded coupling link
used as an intermediate link to join alloy steel chain
to master links (see Fig. 6)

link, mechanical coupling (alloy steel chain): a non-
welded, mechanically closed link used primarily to
attach master links, hooks. etc., to running length alloy
steel chain ) ) :

loop eve (web sling):  a length of webbing which has
been folded back upon itself, forming an opening, and
joined to the sling body to form a bearing surface (see
Fig. 5)

plv:
sling assembly

(b}

{a)

a layer of load bearing webbing used in a2 web {c)



(b)

{a)

{c)

{c)

SLINGS

proof load: the specific load applied in performance
of the proof tests -

proof test:  a nondestructive load test made to a specific
multiple of the rated load of the sling

qualified person:. a person who, by possession of a
recognized degree in an applicable field, or certificate of
professional standing, or who, by extensive knowledge,
training, and experience, has successfully demonstrated
the ability to solve or resolve problems relating to the
subject maiter and work

rated load: the maximum allowable working load
established by the sling manufacturer. (When using a
muitiple branch sling, the rating shown for the single
branch sling shall not be exceeded -in any branch of
the multiple branch sling.) The terms “rated capacity”
and “working load limit” are commonly used to describe
rated load.

reach {alloy steel chain): effective length of an alloy
steel chain sling measured between the bearing surfaces
of the end fittings (see Fig. 6)

selvage edge: the woven or knitted edge of synthetic
webbing so formed as to prevent raveling

shock load:  any condition of rapid lift, sudden shifting
of load, or armrest of a falling load

sting: an assembly used for lifting when connected
to a lifting mechanism. The upper portion is connected
to the lifting mechanism and the lower supports the
load, as described in the chapters of this volume.

sling manufacturer (fabricator): a person or company
assembling or fabricating sling components into their
final form for actual use. The sling manufacturer and
the manufacturer of the sling material (alloy steel chains,
wire rope, metal mesh webbing, fiber rope, or synthetic
webbing) may or may not be identical.

sling service

normal:  service that involves use of loads within
the rated load
severe: service that involves normal service coupled

with abnormal operating conditions

special or infrequent: service that involves opera-
tion, other than normal or severe, which is recommended
by a qualified individual

spiral: a single transverse coil which is the basic
element from which metal mesh is fabricated

ASME B830.9¢-2000

splice (web sling): that part of a sling which is lapped
and secured to become an integral part of the sling
(see Fig. 5). Types of splices are as follows:

assembly splice: any splice that joins two or more
parts of the sling without bearing any of the applied
load [see Fig. 5(b})}; ~ ‘ ‘

load-bearing splice: any splice that carries a portion
of the total load applied.

splice, hand tucked: a loop or eye formed in the end
of a rope by tucking the end of the strands back into
the main body of the rope in a prescribed manner

splice, mechanical: a loop or eye formed in the end
of a wire rope by pressing or swaging one 0or more
metal sleeves over the wire rope junction

strand laid rope: a wire rope made with strands
{usually 6 or 8) formed around a fiber core, wire strand
core, or independent wire rope core (IWRC)

strength, minimum breaking: minimum load at which
2 new sling or component will break when loaded to
destruction in direct tension

strength, nominal: load at which a new sling or
component could be expected to break when loaded
to destruction in direct tension

tagline: arestraining line to control position of the load

three-strand laid:  a rope constructed by laying three
strands together. Each strand is twisted or laid but with
the opposite direction of the lay of the rope. This rope
is often called “three strand.”

triangle choker fitting:  an end fitting for metal mesh
or synthetic web slings; similar to the triaagle fittings
except that it also has a transverse slot through which
a triangle fitting can be passed to facilitate a choker
hitch on the load.

triangle firring: an end fitting for metal mesh or
synthetic web slings, containing a single eye opening,
for connecting the sling to the lifting device

yarn {web slings): the synthetic fiber which is used
to make the webbing and thread

Section 9-0.3: References to Other
Publications

Within the text, references are made to the following
publications, copies of which may be obtained from
the publishers as indicated.

Federal Specification RR-W-410, Wire Rope and Strand

{a)

{96}
{a)
(b}
{c)
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Military Specification MIL-W-83420, Wire Rope, Flexi-
ble, for Aircraft Control

Publisher: U.S. Government Printing Office, Washing-

.. ton, D.C. 20402 :

ASME B30.10-1993, Hooks'

ASME B30.12-1992, Handling Loads Suspended from
Rotorcraft’ , ‘

‘publisher: The American Society of Mechanical
_Engineers, Three Park Avenue, New York, NY

10016-5990

ASTM A 391-93 (A 391M-93), Standard Specification
for Alloy Steel Chain o

ASTM A 906-93 (A 906M-93), Standard Specification
for Alloy Steel Chain Slings for Overhead Lifting

ASTM A 973-97 (A 973M-97), Standard Specification
for Grade 100 Alloy Steel Chain

! May also be obtained from American National Standards Institute.

11 West 42nd. Street. New York, NY 10036,

SLINGS

Publisher; American Society for Testing and Materials,
100 Barr Harbor Drive, W. Conshohocken, PA

19428-2959

CI 1301-96, Polypropylere Fiber Rope, 3-Strand and
8-Strand Construction

CI 1303-96, Nylon (Polyamide) Fiber Rope, 3-Strand
and 8-Strand Construction’ :

CI 1304-96, Polyester (PET) Fiber Rope, 3-Strand and

8-Strand Construction
Cl 1305-96, Single Braided Polyester Fiber Rope, 12-

Strand Braid Construction

Cl 1306-96, Nylon (Polyamide) Fiber Rope. Double
Braid Construction- : :

CI 1307-96, Polyester (PET) Fiber Rope, Double Braid
Construction

Publisher: Cordage Institute, 350 Lincoln Street — 115,
Hingham, MA 02043 =

WRTB . Wire Rope Sling Users Manual

Publisher: Wire Rope Technical Board. P.O. Box 849,

Stevensville. MD 21666 :
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Quadruple Leg Stings Single Leg Stings

Upper cnd fitting

Master link

i ! Master coupling Coupling link

A ) / tink
/‘\ Coupling link

Reach '

Chain

Coupling link

Lower end firtings Lower end fittings

‘Reach =a+b

FIG. 6 CHAIN SLING MAJOR COMPONENTS
. {Chapter 9-1} ' )
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% Sumelmess s ] | Hadivomilisdiiondiond 1
TYPE!  Sling made with a triangle fitting on one end and a slotted triangle choker fitting on the other end. It can be used in a vertical
basket, or choker hitch. - - .

R
T e -
gt Tt -

TYPE 11 Sling made with a flat loop eye on each end with loop eyékopening on same plane as sling body. This type of sling is some-
times called a flat eye and eye, eye and eye, or double eye sling. -

il =! o e
p— P o v i
p o g . e § .

TYPE IV Sling made with both loop eyes formed as in Type 11, except that the loop eyes are turned to form a loop eve which is at a
right angle to the plane of the sling body. This type of sling is commonly referred to as a twisted eye sling.

]

i

T

TYPE V  Endless sling, sometimes referred to as a grommet. It is a continuous loop formed by joining the ends of the fabric together
with a splice.

TYPE VI Return eve {reversed eye) sling is formed by using multiple widths of webbing held edge to edge with an assembly splice.
A wear pad is attached on one or both sides of the sling body and on one or both sides of the loop eyes to form a loop eye at each end

which is at a right angle to the piane of the sling body.

{c) FIG. 7 SYNTHETIC WEBBING SLINGS
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Choke Angle Choker Hitch - Rated Capacity Adjustment
{deg) {Percent of Choker Rated Capacity}
121- 135 100
90 - 120 87
60 -89 74
30-58 62
Upto 29 49

{96} FIG. 8 WIRE ROPE SLINGS IN CHOKER HITCH
()
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FIG.9 ELEMENTS OF WIRE ROPE
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Eye-and-eye - Both ends hand tucked and covered with serving

= =)

Eye-and-eye - Both ends mechanical splice

[ ]

O | = =L

Swaged sockets — Open socket right end - Closed socket left end

=

Poured sockets — Open socket left end - Closed socket right end

One rope lay

e P
o e

A
et

@_—1\\ — %\gﬁ:@

Eye-and-eye sling - Cable laid rope

One braid length

S - e S N S
R e e R e e Ct?
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B e e e )

Muttipart sling

FIG. 10 WIRE ROPE SLINGS
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‘ CHAPTER 9-1 ,
Alloy Steel Chain Slings — Selection, Use, and Mamtenance

{98) Section 9-1.0: Scope

{96}

{c)

This Chapter applies to alloy steel chain slings used
for overhcad lifting. '

Section 9—1.1: ,Maierials‘ and Configurations

/ 9-1.1.1 Grade 80 alloy steel chain slings shall be

T P

W e B

&

made from chain manufactured and tested in accordance

= with ASTM A 391/A 391M and assembled in accord-
%ance with ASTM A 906/A 906M.

made from chain manufactured and tested in accordance
W1th ASTM A 973/A 973M.

9-1.1.3 If chain or components other than those

described in ASTM A 391/A 391M or ASTM A 973/

A 973M, and ASTM A 906/A 906M are used, they
shall be rated in accordance with the recommendations
of the chain, component, or sling manufacturer. Other
grades of proof tested steel chain include Proof Coil
(Grade 28), Hi-Test (Grade 43) Chain, and Transport
{Grade 70) Chain. These grades are not recommended
for overhead hftxno and therefore are not cavered by
this Chapter.

9-1.1.4 Attachments and components used for sling
assemblies shall meet the requirements of Section 9-1.7.

9-1.1.5 Single leg, double leg, triple leg, and quadru-
ple leg slings are covered by this volume.

{96) Section 9-1.2: Design Factor

Rated loads for alloy steel chain slings shall be based
on a minimum design factor of 4.

{98} Section 9-1.3: Rat'ed’ Loads

{c}

The term working load limit is commonly used to
describe rated load.

9-1.3.1 Rated loads for single leg, double leg, triple
leg, and quadruple leg alloy steel chain slings shall
conform to the values shown in Table 1 for Grade 80

9.1.1.2 Grade 100 alloy steel chain slings shall be '

and Table 2 for Grade {00 for the horizontal angles
listed.

9-1.3.2 Rated loads for sling angles not listed in
Table 1 shall be calculated as follows:.

{a) Rated load for double leg slings.= 2 x single
leg vertical hitch rated load x sine of mmxmum hori-
zontal angle.

(b) Rated load for triple and quadruple leg slings =
3 x single leg vertical hitch rated-load x sine of
minimum horizontal angle.

9-1.3.3 The ratings for quadruple leg slings shown
in Table 1 and Table 2 are the same as the ratings
for triple leg slings because normal lifting practice may
not distribute Ioad uniformly on all four legs.

9-1 34 Conﬁgurauons not covered by this Chapter
shall be rated in accordance with the recommendation
of the sling manufacturer.

-Section 9-1.4: Proof Testing

9-1.4.1 Prlor to initial use, all welded slings shall
be proof tested by the sling manufacturer with written
records kept of such testing. ’

(a) For single or multiple leg slings each leg shall
be proof tested to twice the single leg vertical hitch
rated load (Table | or Table 2).

{b) Master links for double leg slings shall be proof

tested to four times the single leg vertical hitch rated

load (Table | or Table 2). -

{c) Master links for triple or quad leg slings shall
be proof tested to six times the single leg vertical hitch
rated load (Table 1 or Table 2).

(d) Master coupling links (Fig. 6) for triple or quad
slings shall be proof tested to two times the single leg
vertical hitch rated load (Table | or Table 2) times the
number of legs connected to the master coupling link.

9-1.4.2 Mechanically assembled slings shall be com-
prised entirely of proof tested components.

~(a) Leg components for single or multiple leg slings
shall be proof tested to twice the single leg vertical
hitch rated load (Table 1 or Table 2).

{c)

{c)

{a}
{c}

{a}

{c}

{c)
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(b} Master links and master coupling links shall be
proof tested per paras. 9-1.4.1(b), (c), and (d).

(c) If untested components are employed, the sling
shall be proof tested per para. 9-1.4.1 prior to initial use.

9-1.4.3 All repaired or reconditioned slings requiring
heat treating or welding shall be proof tested per para.
9-1.4.1 prior to being returned to service. Slings
repaired or reconditioned using mechanically assembled
components shall be subjected to the provisions of
para. 9-1.4.2.

Section 9-1.5: Sling ldentification

9-1.5.1 Marking Requirements. Each sling shall
be marked to show: ;

{a) name or trademark of manufacturer

(b) grade and size

(c) number of legs

(d) rated loads for the hitches used

(e} reach '

9-1.5.2 Sling identification shall be done by the
sling manufacturer.

9-1.5.3 Maintenance of Sling Identification.

Sling identification should be maintained by the user
so as to be legible during the life of the sling.

Saction 9-1.6: Effects of Environment

9.1.6.1 When the chain sling becomes heated to a
temperature in excess of 600°F (316°C) for Grade 80
or 400°F (205°C) for Grade 100, rated loads shall be
reduced in accordance with the chain manufacturer’s
recommendations regarding usage both while heated
and after being heated. The chain manufacturer should
be consulted when chain slings are to be used in
temperatures below —40°F (-40°C) for Grade 80 or
~20°F (~29°C) for Grade 100.

9-1.6.2 The strength of slings can be affected by
chemically active environments as sling materials may

be susceptible to damage from caustic or acid substances .

or fumes; strongly oxidizing environments attack all
common sling materials. The sling manufacturer should

therefore be consulied before slings are used in chemi-

cally active environments.

Section 9-1.7: Attachments

9.1.7.1 Hooks, rings, oblong links. pear-shaped links,
welded or mechanical coupling links or other sling
attachments or components shall have a rated load at

SLINGS

least equal to that of alloy steel chain with which they
are used. In special cases where particular use makes
this impractical, the sling shall be identified with a
rated load consistent with the lowest working load
rating of any of the attachments or components.

9-1.7.2 Auachments should be of a size recom-
mended by the sling manufacturer.

9-1.7.3 Makeshift fasteners, hooks, or links formed
from bolts, rods. etc., or other such components shall
riot be used. Special attachments designed by a qualified
person may be used.

9-1.7.4 Where used, har{dles shall be welded to the
master link or hook prior to heat treating.

9-1.7.5 Hook characteristics shall" meet the require-
ments of ASME B30.10.

Section 9-1.8; Inspection and Repairs

9-1.8.1. Inspection Classification

(a) Initial Inspection. Prior to use, all new, altered,
modified, or repaired slings shall be inspected by a
designated person to verify compliance with the applica-
ble provisions of this Chapter.

{b) Inspection procedure for chain slings in regular
service is divided into two general classifications based
upon the interval at which inspection should be per-
formed. The intervals in tum are dependent upon the
degree of exposure of the sling components to wear
and deterioration. The two general classifications are
herein designated as freguent and periodic, with respec-
tive intervals between inspections as defined below.

(1) Frequent Inspection. Visual examinations by
the user or other designated personnel with records not
required.

{a} Normal service — monthly
(b) Severe service — daily to weekly
{c) Special or infrequent service — as recom-

mended by a qualified person before and after each
occurrence
(2) Periodic Inspection. Visual inspection by a

designated person making a record of the inspection
or of apparent conditions to provide the basis for a
continuing evaluation. '

(a) Normal service — yearly

(b} Severe service — monthly to quarterly

(96}



{a)
{c}

{c)
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(¢) Special or infrequent service — as recom-
mended by a qualified person before the first such
occurrence and as directed by the qualified person for
any subsequent occurrences

9-1.8.2 Frequent Inspection. Slings shall be in-
spected for damage at intervals as defined in para. 9-
1.8.1(b)(1). In addition, visual observations should be
conducted during regular service for any damage or
evidence of malfunction that appears between regular
inspections. Any deficiencies such as listed shall cause
the sling to be set aside for periodic inspection.

(a} Chain and attachments for wear, nicks, cracks,
breaks, gouges, stretch, bends, weld splatter, discolor-
ation from excessive temperature, and throat opening
of hooks. o ’

(1) Chain links and attachments should hinge
treely with adjacent links. , ,

(2} Latches on hook, if present, should hinge
freely and seat properly without evidence of permanent
distortion. , ‘

(b) Missing or illegible sling identification as defined
in Section 9-1.5.

9-1.8.3 Periodic Inspection. Complete link by
link inspections of the slings shall be performed at
intervals as defined in para. 9-1.8.1(b)(2). Any deficien-
cies, such as listed, shall be examined and determination
made as to whether they constitute a hazard. These
inspections shall include the requirements of para. 9-
1.8.2 and, in addition, items such as the following.

{a) Each link and each attachment shall be examined
individually, taking care to expose inner link surfaces
of the chain and chain attachments to inspect for those
items defined in para. 9-1.8.2.

(1} Worn links shall not exceed values given in
Table 3 or that which is specifically recommended by
the manufacturer.

(2} Sharp transverse nicks and gouges should be
rounded out by grinding and the depth of the gouge
or rounded out portion should not excecd values given
in Table 3.

(3) Hooks should be inspected in accordance with
ASME B30.10.

{4) If present, latches on hooks should seat prop-
erly, rotate freely, and show no permanent distortion.

9-1.8.4 Repairs

{a} Any hazardous condition disclosed by the inspec-
tion requircments of para. 9-1.8.1 shall be corrected
before use of the chain or sling is resumed.

21
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TABLE 3
MAXIMUM ALLOWABLE WEAR AT
ANY POINT OF LINK

Maximum Allowable

Nominal Chain or Thickness at Any Point

Coupling Link Size -on the Link

in. mm in. mm
7 5.5 0.189 4.80
%2 7 0.239 6.07
e 8 0.273 6.93
% 10 0.342 8.69
Y 13 0.443 11.26
% 16 0.546 13.87
¥ 20 0.687 17.45
/A 22 0.750 19.05

1 26 '0.887 2253

1Y 32 © 1.091 27.71

GENERAL NOTE: For other sizes, consult chaih or sling
manufacturer.

{b) Repairs shall be made only by the chain manufac-
turer or qualified personnel.

(¢) When repairs are made, the following criteria
shall be followed.

{1} Alloy steel chain and coupling links used for
repair shall conform to the strength requirements and
other requirements of this Standard. Cracked, broken,
or bent links shall not be repaired; they shall be
replaced.

{2) When repaired, a sling shall be permanently
marked to identify the repairing agency.

(3} Auachments which are used for repair shall
conform to the strength requirements and other require-
ments of this Standard. Cracked, broken, or bent attach-
ments shall not be repaired; they shall be replaced.

(4) Mechanical coupling links or carbon steel re-
pair links shall not be used to repair broken lengths
of alloy chain.

Section 9-1.9: Operating Practices

{a} Slings having suitable characteristics for the type
of load, hitch, and environment shall be selected in
accordance with Table 1 or Table 2 and the requirements
of Section 9-1.6.

{b} The weight of load shall be within the rated
load of the sling.

{c} Shngs shall be shortened or otherwise adjusted
only by methods approved by the sling manufacturer
or a gualified person.

{c]

{c)

{c]
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(d) Slings shall not be shortened or lengthened by
knotting or twisting.

(e) Slings that appear to be damaged shall not be
used unless inspected -and accepzcd as usable under
Section 9-1.8.

(f) The shng Qha!l be hitched or ngoed in a manner
providing control of the iocad.

(g) Sharp comners in contact with the sling should be
padded with material of sufficient strength to minimize
damage to the sling.

(h) All portions of the human bodv shall be kept
from between the sling and the load and from between
the sling and the crane hook or hoist hook.

(i} Personne! should stand clear of the suspended
load.

{j) Personnel shall not ride the sling.

(k) Shock loading shouid be avoided.

(1) Slings should not be pulled from under a load
when the load is resting on the sling.

* (m) Slings should bc stored in an area where they
will not be subjected to mechanical damage, corrosive
action, moisture, extreme heat, or kinking. ’

(n) Twisting and kinking the legs shall be avoided.

(o) The load applied to the hook should be centered
in the base (bowl) of hooks to prevent point.loading
on the hook. unless the hook is designed for point
loading.

SLINGS

(p) During lifting, with or without load, personnel
shall be alert for possible snagging.

{g) In a basket hitch, the load should be balanced
to prevent slippage.

(r) The sling’s legs should contain or support the
load so that the load remains under control.

{s) Multiple leg slings shall be selected according
to Table 1 or Table 2 when used at the specific ‘angles
given in the table. Operation at other angles shall be
limited to rated loads of the next lower angle given
in the table or calculated trigonometrically [sce para.
9.2.3(d)] so as to not introduce into the leg itseif a
load in direct tension greater than that permitted.

(1) Slings should be long enough so that theé rated
joad is adequate when the angle of the legs is taken
into consideration (see Table 1 or Table 2).

(1) Slings should not be dragged on the floor or
over an abrasive surface.

(v} When used in a choker hitch arrangement, slings
shall be sclected to prevent the load developed on any
portion of the sling from exceeding the rated foad of
the sling compoenents.

{w) For multiple leg slings used with non-symmetrical
loads, an analysis by a qualified person should be
performed to prevent overloading of any leg.

(1) If extreme temperatures are involved, the guid-
ance provided in para. 9-1.6.1 shall be followed.
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CHAPTER 9-2
Wire Rope Slings — Selection, Use, and Maintenance

Section 9-2.0: Scope

This Chapter applies to slings made of wire rope.

Section 9-2.1: Construction

9-2.1.1 Wire Rope Material. The wire rope slings
covered by this Chapter shall be as specified in Tables
4 through 11 based upon nominal wire rope strength as
shown in Federal Specification RR-W-410 and Military
Specification MIL-W-83420 (except for fatigue require-
ments which are not applicable to sling usage). Grades,
types, sizes, and constructions other than those specified
in Tables 4 through 1} may be used. When such slings
are used, the sling manufacturer shall be consutied for
specific dat.

g.2.1.2 Minimum Sling Length

(a) Slings made of rope with 6 x 19 and 6 x 37
classification, and cable laid slings shall have a minimum
clear length of rope 10 times the rope diameter between
splices, sleeves, or end fittings.

(b) Braided slings shall have a minimum clear length
of rope 40 times the component (individual) rope
diameter between the loops or end fittings.

{c} Grommets and endless slings shall have a mini-
mum circumferential length of 96 times the body diame-
ter of the grommet or endless sling.

Section 9-2.2: Design Factor

The design factor for wire rope slings shall be a
minimum of 5.

Section 9-2.3: Rated Load

The term rated capacity is commonly used to describe
rated load.

Rated load for wire rope slings shall be as shown
in Tables 4 through 11. These rated loads are based
on the following factors:

(a) nominal wire rope strength

(b) nominal splicing or end attachrent efficiency

(c) design factor for wire rope slings shall be a
minimum of 5

{(d) Tables 4 through 11 show rated loads for single

- leg slings. For rated loads for bridle slings, for basket

hitches where both legs are not vertical, and for consider-
ation of the angle between basket hitch slings (see Fig.
11}, the following equation shall be applicabie:

rated load = single leg sling vertical hitch rated load'

x number of legs x sine of minimum
horizontal angle

Sines

30 deg. — 0.500
45 deg. — 0.707
60 deg. — 0.866

(e} Horizontal sling angles less than 30 deg. should
not be used.

() type of hitch, e.g., vertical, choker or basket

(g) angle of loading

{h) diameter of curvature around which sling is bent

(i) When a sling is used in a choker hitch, the
normal angle formed in the rope body as it passes
through the choking eye is 120 deg. or greater. Rated
loads in Tables 4 through 11 are for angles of 120
deg. or greater. For smaller angles, the rated load shall
be reduced to the percentages of the table values given
in Fig. 8.

Section 9-2.4: Proof Test

9-2.4.1 All swaged-socket and poured-socket assem-
blies shall be proof tested to the wire rope or fitting
manufacturers recommendations but in no case greater
than 50% of the component wire ropes’ or structural
strands” nominal strength. All other assemblies shail
be proof tested when specified by the purchaser. The
proof load for swaged-socket and poured-socket assem-
blies shall be a minimum of two times the vertical
hitch rated load but shall not exceed 2.5 times the
vertical hitch rated load.

! Tables 4 through 11.

{a)
{c)

{c}
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TABLE 4 {e)
RATED LOADS FOR SINGLE LEG SLINGS 6 x 19 or 6 x 37 {6 x 36}
CLASSIFICATION IMPROVED PLOW STEEL GRADE ROPE
WITH FIBER CORE (FC}
{Design Factor = 5)

Rated Loads [Note {1}], Tons {2000 tb)

. Vertical Basket Hitch

Rope Diameter, Vertical Hitch Choker Hitch [Note (2}  '[Note (3}
in. HT Mms s HT &.MS « CHE L o MS&S
Ya 0.49 0.51 0.55 0.38 0.99 1.0
s 0.76 0.79 0.85 0.6 1B 1.6
3, 1.1 1.1 1.2 © 085 A 4 2.2
e 14 15 17 . 1.2 - 2.9 3.0
Y, 1.8 2.0 2.1 1.5 .37 4.0
%6 2.3 25 2.7 1.9 46 5.0
% 28 3.1 3.3 2.3 56 © 8.2
A 39 4.4 48 3.3 78 8.8
A 5.2 6.0 6.4 4.5 10 12
1 8.7 7.7 8.4 5.9 13 15
1% - 8.4 85 11 7.4 17 19
VA 10 12 13 9.0 L2 24..
1% 12 14 16 11 24 .28
1 15 17 18 13 29 34
1% 17 (I 21 15 © 34 ‘ 38
% 20 22 25 17 40 44
2 , 26 29 32 22 51 . 58

‘HT = Hand Tucked Splice

MS = Mechanical Splice

S = Pourad Socket or Swaged Socket

NOTES: . o .
{1) These values are based on slings being vertical. If they are not vertical, the rated load shall be reduced.

If two or more slings are used, the minimum horizontal angle between the slings shall also be considered
{see para. 9-2.3{d}.
(2} These values only apply when the D/d ratio (see Fig. 12) is 15 or greater.
{3} These values only apply when the D/d ratic {see Fig. 12} is 25 or greater.
D = Diameter of curvature around which the body of the sling is bent
d = Diameter of rope
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‘TABLE 5 R {c)
RATED LOADS FOR SINGLE LEG SLINGS 6 x 12 or 6 x 37 {6 x 36)
CLASSIFICATION IMPROVED PLOW STEEL GRADE ROPE
WITH INDEPENDENT WIRE ROPE CORE (IWRCQC)
{Design Factor =5} -~

Rated Loads [Note (1)1, Tons (2000 Ib}

* Verticall Basket Hitch

Rope Diameter, Vertical Hitch Choker Hitch [Note {2}] [Note (3)1
in. HT Ms S HT & MS HT MS &S
Y 0.53 0.56 0.59 0.41 1.1 1.1
% 0.82 0.87 0.92 0.64 1.6 1.7
EA 1.2 1.2 1.3 ©0.92 2.3 25
/R 15 1.7 1.8 1.2 3.1 34
A 2.0 2.2 2.3 1.6 4.0 4.4
%15 25 2.8 2.9 2.0 4.9 5.5
% 3.0 34 3.6 25 6.0 6.8
A 42 49 5.1 3.6 8.4 8.7
[/ 55 6.6 6.9 4.8 11 13

1 7.2 85 9.0 6.3 14 17
1% 9.0 10 11 7.9 18 20
1 11 13 S14 9.7 22 25
1% 13 15 17 12 27 N
1% 16 18 20 14 32 37
1% 18 21 23 16 37 ' 43
1, 21 25 27 19 - 43 a9
2 28 32 34 24 55 64

HT = Hand Tucked Splice
For Hidden Tuck Splice (IWRC), use values in HT columns of Table 4

MS = Mechanical Splice

S = Poured Socket or Swaged Socket

NOTES:

(1} These values are based on slings being vertical. if they are not vertical, the rated load shall be reduced.
If two or more slings are used, the minimum horizontal angle between the slings shall also be considered
[see para. 9-2.3(d}.

{2) These values only apply when the D/d ratio (see Fig. 12) is 15 or greater.

(3} These values only apply when the D/d ratio {see Fig. 12} is 25 or greater.

D = Diameter of curvature around which the body of the sling is bent.
d = Diameter of rope

t
LA
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TABLE 6 {c)
RATED LOADS FOR SINGLE LEG SLINGS 6 x 19 or 6 x 37 (6 x 36)
CLASSIFICATION EXTRA IMPROVED PLOW STEEL GRADE ROPE
WITH INDEPENDENT WIRE ROPE CORE {IWRC)
(Design Factor = 5)
Rated Loads [Note (1)], Tons {2000 Ib} °

Vertical Basket Hitch

Rope Vertical Hitch : Choker Hitch [Note (2)]

Diameter,
in. MS s . MS &S MS &S
A 0.65 0.68 0.48 13
e 1.0 1.1 0.74 2.0
% 1.4 15 1.1 29
e 1.9 2.0 1.4 . 3.9
Yy 25 2.7 : 19 5.1
%6 3.2 3.4 24 6.4
% 3.3 4.1 2.9 7.8
A 5.6 5.9 4.1 11
/A 7.6 8.0 , 5.6 15
1 9.8 10 7.2 20
1% 12 13 9.1 24
1% 15 18 1 30
1% 18 19 13 36
1% 21 23 16 42
1% 24 26 18 49
1%, 28 31 21 57
2 37 40 28 73

MS = Mechanical Splice

S = Poured Socket or Swaged Socket

NOTES:

{1} These values are based on slings being vertical. If they are not vertical, the rated load shali be reduced.
If two or more slings are used, the minimum horizontal angle between the shngs shall also be considered
[see para. 9-2.3(d}.

(2} These values only apply when the D/d ratio {see Fig. 12} is 25 or greater.

D = Diameter of curvature around which the body of the sling is bent
d = Diameter of rope

26
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TABLE 7 - {c)
RATED LOADS FOR SINGLE LEG SLINGS 6 x 19 AND 6 x 37 (6 x 36]
CLASSIFICATION EXTRA EXTRA IMPROVED PLOW STEEL GRADE ROPE
WITH INDEPENDENT WIRE ROPE CORE (IWRC)
{Design Factor = 5)

Rated Loads [Note (1}], Tons (2000 Ib)

Vertical Basket Hitch

Rope Diameter, Vertical Hitch Choker Hitch [Note {2]]
in. HT MS s HY MS 5 HT MS s
A 0.60 0.71 0.74 0.46 0.52 .52 1.2 1.4 15
s 0.92 1.1 1.2 0.72 0.81 0.81 1.8 2.2 2.3
Y 1.3 1.8 1.7 1.0 1.2 1.2 26 3.2 3.3
[ 1.7 2.1 2.2 14 1.6 1.6 35 43 45
Yo 2.2 2.8 29 1.8 2.0 2.0 4.5 55 5.8
%s 28 35 3.7 23 286 2.6 5.6 7.0 7.4
5% 3.4 43 45 2.8 3.2 3.2 6.8 8.6 9.1
A 47 6.2 6.5 40 45 4.5 9.4 12 13
A 6.2 8.3 8.8 5.5 6.1 6.1 12 17 18
1 81 1 7.1 8.0 . 8.0 18 22 23
Y% 1w L. 10 29
1Y 18 12 35
% 21 15 42
1Y, 25 18 50
1% 29 20 58
A 34 e 24 68
% 38 27 77
2 43 30 e 87
HT = Hand Tucked Splice
MS = Mechanical Splice
S = Poured Socket or Swaged Socket
NOTES:

{1} These values are based on slmgs being vertical. if they are not vertical, the rated load shall be reduced.
if two or more slings are used, the minimum haorizontal angle between the slings shall also be considered
[see para. 9-2.3(d)}. .

{2} These values only apply when the D/d ratio (see Fxg 12) is 20 or greater.

D = Diameter of curvature around which the body of the sling is bent.
d = Diameter of component rope.

27
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TABLE 8 (e}
RATED LOADS FOR SINGLE LEG SLINGS CABLE LAID ROPE —
MECHANICAL SPLICE ONLY 7 x 7 x 7 or 7 x 7 x 19 CONSTRUCTION
GALVANIZED AIRCRAFT GRADE ROPE 7 x 6 x 19 {IWRC) OR
7 x 6 x 37 {7 x 6 x 36) {{WRC)} CLASSIFICATION IMPROVED
PLOW STEEL GRADE ROPE
{Design Factor = 5)

Rated Loads [Note (1), Tons {2000 Ib}

R 3 e L -~ . Vertical Basket Hitch
Rope Diameter, in. . Vertical Hitch . Choker Hitch B [Note {2}]

7 %7 x7 CONSTRUCTION : «

Ya 0.50 : . 034 1.0
% R S 074 2.2
Yo - 1.9 1.3 3.7
% 28 1.9 o 5.5
Y . 38 - ' 2.6 ) 18

7% 7 x 19 CONSTRUCTION

% 2.9 , 2.0 . 58
VA 4.1 2.8 8.1
VA 5.4 3.7 1
1 o 6.9 47 14
1% 8.3 5.8 17
1Y ' 9.9 7.0 20

7 x 6 x 19 IWRC or 7 x 8 x 37 {7 x 6 x 36} IWRC CLASSIFICATIONS

A 3.8 28 7.6

A 5.0 3.4 10
1 6.4 44 13
EVA 7.7 5.4 15
A 9.3 6.5 19
1%e 10 7.0 20
1% : 1 7.7 22
1 13 9.0 26

NOTES: R
(1) These values are based on slings being vertical. If they are not vertical, the rated load shall
be reduced. if two or more slings are used, the minimum horizontal angle between the slings
shall also be considered [see para. 9-2.3(d}]. ! . ) ‘
(2} These values only apply when the D/d ratio {see Fig. 12} is 10 or greater.
D = Diameter of curvature around which the body of the sling is bent
d = Diameter of rope
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. TABLE L2 J
RATED LGADS FOR SINGLE LEG SLINGS S-PART OR S-PART BRA!DED ROPE

ASME B830.9¢-2000

{c}

B x 19 GR 6 x 37 (6 x 36) CLASS!F!CAT(ON IMPROVED PLOW STEEL -

'ROPE FIBER CORE (FC) (Des:gn Factor 5)
Rated Loads [Note {1}], Tons {20001b}
Component . Vertical Basket Hitch
Rope ' . . i .
Diameter, Vertical Hitch . Choker Hitch [Note {2}] ;ﬂate {34
in. 8 Part 6 Part 8 Part 6 Part 8 Part 6 Part
6 x 19 or 6 x 37 CLASSIFICATIONS
e 17 1.3 1.5 1.1 35 2.6
Ya 3.1 23 2.7 2.0 6.1 48
e 4.8 36 4.2 3.1 9.5 7.2
% 6.8 5.1 ‘6.0 45 14 10
"he 9.3 6.9 81 8.1 19 14
pA 12 9.0 10 7.9 24 18
s 15 11. 13 9.9 30 23
% 19 14 16 12 37 28
A 27 20 23 18 53 40
% 36 27 32 24 72 54
1 47 35 41 31 94 70
1% 59 44 52 39 118 88
NOTES:

{1} These values are based on slings bemg vertical. If they are not vemcal the rated load shall be reduced.
If two or more slings are used, the minimum horizontal angle between the slings shall also be considered

[see para. 9-2.3(d)}.’

{2} These values only apply when the D/d ratio {see Fig. 12} is 20 or greater.
D = Diameter of curvature around which the body of the sling is bent

d = Diameter of component rope

{3} These values only apply when the D/d ratio {see Fsg 12} is 25 or greater

9-2.4.2 The proof load for single leg hand tucked
slings shall be a minimum of the vertical hitch rated
load and shall not exceed 1.25 times the vertical hitch
rated lfmd

8-2.4. 3 The proot load for mechanical sphce smcle
leg slings and endless slings shall be two times the

vertical hitch rated load.

9-2.4.4 The proof load for multiple leg bridle slings’
shall be applied to the individual legs and shall be
either 1.25, for hand tucked splice, or 2, for mechanical
splice, times the vertical hitch rated load of a single
leg sling of the same size, grade. and construction of
rope. Any master link to which muliiple leg slings are
connected shall be proof loaded to two times the force
applied by the combined legs.

Section 9-2.5: Sling Identification

9-2 5.1 Marking Requirements. Each sling shall

be marked to show:
{a) name or trademark of manufacturer

it

(b) rated load for the type of hitch(es), and the angle
upon which it is based
(¢) diameter or size

9-2.5.2 Sling identification shall be done by the
sling manufacturer.

9-25.3 Maintenance of Slfng Identification.
Sting identification should be maintained by the user
so as to be legible during the life of the sling.

Section 9-2.6: Effects of Environment

9-2.6.1 Fiber core wire rope slings of all grades
shall not be exposed to temperatures in excess of 180°F
{82°C).

9-2.6.2 When wire rope slings of any grade are to
be used at temperatures above 400°F (204°C) or below
~60°F (~51°C). the sling manufacturer should be con-
sulted.
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TABLE 10 {c)
RATED LOADS FOR SINGLE LEG SL!NGS 8-PART OR 6-PART BRAIDED ROPE 6 x 19
OR 6 x'37 (6 x 36) CLASS!F!CAT!ON IMPRQVED PLOW STEEL GRADE ROPE WITH
INDEPENDENT WIRE ROPE CORE (IWRC) 7 x 7 CLASS%F!CATION GALVANIZED
AIRCRAFT GRADE ROPE (Design Factor = 5)

‘Rated Loads [Note {1}], Tons {2000 Ib)

Component ' Vertical Baskfet:Hiltqh
Rope g . . . . : T
Diameter, _ Vertical Hitch __Choker Hitch [Note (2] {Note (3]
in. 8 Part 6 Part 8 Part 6 Part . 8 Part 6 Part

7 x 7 CLASSIFICATION

Y 0.52 0.39 0.46 0.34 1.04 0.78
Ve 0.95 0.71 0.83 0.62 19 1.42
Yo 2.1 16 1.8 14 4.2 3.2

6 x 19 IWRC OR 6 x 37 (6 x 36) IWRC CLASSIFICATIONS

s 1.9 1.4 1.7 1.2 3.8 2.8
Va 33 25 2.9 2.2 6.6 49
e 8.1 38 45 3.4 10 7.6
% 7.3 55 6.4 4.8 15 11
s 10 75 8.8 6.6 20 15
Y% 13 9.7 | L2 R 85 26 13
e 16 12 14 11 32 24
% 20 15 18 13 40 30
% . 29 22 25. 19 57 . a3
R/ 39 29 34 25 78 : 58
1 50 38 44 33 101 : 75 -
1% 63 47 i 55 f 42 127 .. 95
A 78 58 68 51 156 116
1% 94 76 82 §1 187 140
1% 111 83 97 73 222 166
1% 129 97 113 85 258 193
1%, . 149 112 , 130 . 98 7 258, . 223
% B ¥/ 128 148 112 340 . 255
2 193 144 169 126 385 289
NOTES:

(1} These values are based on slings bemg vertical. if they are not vertical, the rated load shall be reduced
If two or more slings are used, the minimum honzonta! angle between the slings shall also be considered
[see para. 9-2.3{d)].

{2} These values only apply when the D/d ratlo {see Fig. 12) is 20 or greater.

D = Diameter of curvature around whsch the body of the sling is bent
d = Diameter of component rope
(3} These values only apply when the D/d ratio (see Fig. 12) is 25 or greater.
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TABLE 11

ASME B30.9¢-2000

{c)

RATED LOADS FOR SINGLE LEG SLINGS 8-PART OR 6-PART BRA!DED
ROPE 6 x 19 OR 6 x 37 {6 x 36} CLASSIFICATION EXTRA IMPRGVED PLOW STEEL

GRADE ROPE WITH INDEPENDENT WIRE ROPE CORE {IWRC) (Design Factor =

5}

Rated Loads [Note (1}], Tons (2000 ib)

Vertical Basket Hitch

Component B
_ Rope . . o o Lo
Diameter, Vertical Hitch © Choker Hitch {Note {2)] {Note {31}
in. 8 Part 6 Part 8 Part 6 Part 8 Part 6Part
Vs 2.2 1.6 19 1.4 43 3.2
Ya 38 29 33 25 7.6 5.7
D e ‘59 4.4 52 - 3.9 12 . 8.8
3 85 6.3 7.4 55 17 13
e 11 . 88 10 7.5 23 17
A 15 1 13 9. 30 22
e 19 14 16 12 38 28"
% 23 17 20 15 48 35..
EA 33. 25 29 22 66 49
% 45 33 39 29 89 67
1 58 43 51 38 116 87
A 73 55 64 48 146 109
1a 89 67 - © 78 59 179 134
1% 108 81 94 Y & --215 161
1Y, 127 a6 111 84 255 191
1% 148 111 130 97 296 222
¥, 171 128 150 112 343 257
1% 195 148 171 128 330 292
2 222 166 194 145 . 443 - 332
NOTES:

{1} These values are based on slings being vertical. If they are not vertical, the rated load shall be reduced.
If two or more slings are used, the greatest vertical angie between the slings shall also be considered

[see para. 9-2.3(d}L.

{2} These values only apply when the D/d ratio {see Fig. 12) is 20 or greater.
D = Diameter of curvature around whxch the body of the sling is bent

d = Diameter of component rope

{3} These values only appiv when the D/d ratio {see Fig. 12} is 25 or greater..

9-2.6.3 The strength of slings can be aflccted by
chemically active environments as sling materials may
be susceptible to damage from caustic or acid substances
or fumes; strongly oxidizing environments attack all
common sling materials. The sling manufacturer should
therefore be consulted before slings are used tn chemi-
cally active environments. ‘

Section 9-2.7: End Attachments

9-2.7.1 All load bearing components welded prior
to or after assembly in the sling shall be proof tested.

9.2.7.2 Welding of hundles or any other accessories
to end attachments, except covers to thimbles. shall be
performed prior to the assembly of the sling.

Y

9-2.7.3 Knots. Eyes in wire rope slings shall not
be formed using knots. .

9-2.7.4 Wire Rope Clips and Hooks

9-2.7.4.1 Wire rope clips shall not be used to
fabricate wire rope slings except where the application
of slings prevents the use of prefabricated slings or
where the specific application is designed by a qualified
person. ’

9-2.7.4.2 Slings made with wire rope clips should
not be used. as a choker hitch.

9-2.7.4.3 Wire rope clips shall be drop-forged
steel of the single saddle (U-bolt) or double saddle
type clip. Malleable cast iron clips shall not be used.
For spacing, number of clips, and torque values, refer
to the clip manulacturer’s recommendation. Wire rope
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(Courtesy Wire Rope Technical Board Wire Rope Sling Users Manual}

clips attached with U-bolts shall have the U-bolt over
the dead end of the rope and the live rope resting in
the clip saddle. Clips shall be tightened evenly to the
recommended torque. After the initial load is applied
to the rope, the clip nuts shall be retightened to the
recommended torque to compensate for any decrease
in rope diameter caused by the load. Rope clip nuts
should be retightencd periodically to compensate for
any further decrcase in rope diameter during usage.

9.2.7.4.4 Hook characteristics shall meet the re-
quirements of ASME B30.10.

Section 9-2.8: Sling Inspection and
Replacement

9.2.8.1 Frequent Inspection. All slings shall be
visually inspécted by the person handling the sling
each day they are used. These visual observations
should be concerned with discovering gross damage.
such as listed below, which may be an immediate
hazard:

(a) distortion of rope in the sling such as kinking.
crushing. unstranding, birdcaging, main strand displace-
ment, or core protrusion. Loss of rope diameter in
short rope lengths or uncvenness of outer strands should

provide cvidence the sling or slings should be replaced.
(b) general corrosion;.
(¢} broken or cut strands;
(d) number, distribution, and type of visible bro-

ken wires
Sce paras. 9-2.8.3(b)(1) and (8) for further guidance.

9.2.8.2 Periodic Inspection. A periodic inspection
shall be performed by a designated person on a regular
basis with frequency of inspection based on:

(a) frequency of sling use;

{bh) scverity of service conditions;

(¢} nature of lifts being made;

(d) expericnce gained on the service life of slings
used in similar circumstances. :

Inspection shall be made at lcast annually and shatll
include a record of the inspection or of apparent
conditions to provide the basis for a continuing evalua-
tion. Inspection shall be conducted on the entire fength
of each sling including splices, end attachments, and
fittings. Deterioration which would result in loss of
original strength shall be observed and determination
made whether further use of the sling would constitute
a hazard. Para. 9-2.8.3 (Replacement) can provide guid-
ance in making such a determination.

{c}
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FIG. 12 D/dRATIO |
{Courtesy Wire Rope Technical Board Wire Rope Sling Users Manual}

9-2.8.3 Replacement :

(a) No precise rules can be given for determination
of the exact time for sling replacement, ‘since many
variable factors are involved. Once a sling reaches a
specified removal criteria, it may be allowed to operate
to the end of the work shift, based on the judgement
of a qualified person. The sling shall be replaced after
that work shift, at the end of the day, or at the latest
time prior to the next work shift.

{h) Removal criteria for sling replacement shall be
as follows:

(/) missing or illegible sling identification (see
Section 9-2.5);

{2} for strand laid and single part slings ten ran-
domly distributed broken wires in one rope lay, or five
broken wires in one strand in one rope lay. See Fig.
10 describing component parts of rope, ie., rope lay
and strand.

(3) severe localized abrasion or scraping:

(4) kinking, crushing. birdcaging, or any other
damage resulting in distortion of the rope structure;

{5) evidence of heat damage:

(6) end attachments that are cracked, deformed,
or wom to the extent that the strength of the shing is
substantially affected;

{7) hooks should be inspected in accordance with
ASME B30.10.

{8} severe corrosion of the rope or end attachments;

(9} multipart removal criteria for cable laid and
braided slings.

1R

Allowable Broken Wires. Length
{see Fig. 10)

Sling Body per lay ¢ per braid
Cable laid S0 ‘
Less than 8 pant braid 20
8 part braid and more 40

Section 9-2.9: Operating Practices

{u) Slings having suitable characteristics for the type
of load, hitch, and environment shall be selected in
accordance with appropriate tables (see Section 9-2.6).
When D/d ratios smaller than those listed in the tables
are necessary, the rated load of the sling shall be
decreased. Consult the sling manufacturer for specific
data or refer to the WRTB Wire Rope Sling Users
Manual.

{b) The weight of load shall be within the rated
load of the sling.

{c) Slings shall be shortened or otherwise adjusted
only by methods approved by the sling manufacturer.

(d) Slings shall not be shortened or lengthened by
knotting, or by wire rope clips except as defined in
para. 9-2.7.4.

{e} Slings that appear to be damaged shall not be
used unless inspected ‘and accepted as usable under
Section 9-2.8.

{f) The sling shall be hitched in a manner providing
control of the load.

{g) Sharp comers in contact with the sling should be

{c)

{96)
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padded with material of sufficient strength to minimize
damage to the sling.

(h) All portions of the human body shall be kept
from between the sling and the load and from between
the sling and the crane hook or hoist hook.

(i) Personne! should stand clear of the suspended
load.

(j) Personnel shall not ride the sling.

(k) Shock loading should be avoided.

(1} Slings should not be pulled from under a load
when the load is resting on the sling. J

{m) Slings should be stored in an area where they
will not be subjected to mechanical damage, :¢orrosive
action, moisture, extreme heat. or kinking.

(n) Twisting and kinking the legs shall be avoxded

(0} The load applied to the hook should be cemercd

in the base (bowl) of the hook to prevent point loading

on the hook, unless the hook is designed for point
loading.

{p) During lifting, with or without load, personnel

shall be alert for powb!e snagging.

(g) In a basket hitch, the load should be balanced
to prevent slippage.

{r)- The sling’s legs should contain or support the
load so that the load remains under control.

(s) Multiple leg slings shall be selected according
to Tables 4 through 11 when used at the specific angles
given in the table. Operation at other angles shall be
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limited to rated loads of the next lower angle given
in the table or calculated trigonometrically [see paras.
9-2.3(d) and (e})] so as to not introduce into the leg
itself a load in direct tension greater than that permitted.

(t) Slings should be long enough so that the rated
load is adequate when the angle of the legs is taken
into consideration.

(1), Slings should not be dragged on the floor or

-+ over ar, abrasive surface.
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(v) In"a choker hitch, slings shall be long enough
so that thé,‘choker fitting chokes on the wire rope body
and never on the other fitting.

{w) Do not inspect a sling by passing bare hands
over the wire rope body. Broken wires, if present, may

puncture the hands.
(x) Fiber core wire rope should not be subjected to
degreasing or a solvent because of possible damage to

the core.

" {y) Single leg slings with hand tucked splices can
be unlaid by rotation. Care should be Laken to minimize
sling “rotation.

z) An object engaging the eye of a loop eye sling
should not be greater, in width, than one half the length
of the loop eye.

{aa) For multiple leg slings used with nonsymmetrical
loads, an analysis by a qualified person should be
performed to prevent overloading of any leg.

{ab} If extreme temperatures arc involved, the guid-
ance provided. in pdms 9-2.6.1 and 9-2.6.2 shall be
followed. t

{a)

(c)
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CHAPTER 9-3
Metal Mesh Slings — Selection, Use, and Maintenance

Section 9-3.0: Scope

This Chapter covers only those metal mesh slings
commonly manufactured. Slings requiring special end
fittings, or in some other way deviating from the
requirements described herein, are not covered.

Section 9-3.1: Construction o

9-3.1.1 Fabric Construction. Fabric for metal
mesh slings shall be fabricated in accordance with the
specifications in Table 12.

9-3.1.2 Fabric Materials

{a) Carbon Steel. The steel used in meml mesh slings
shall be processed to produce the required mechanical
properties.

(b) Other Materials. Other materials such as stainless
steel, monel, or alloy steels may be used. When metal
mesh slings are produced from such materials, the sling
manufacturer shall provide specific data. . .

Section 9-3.2: Design Factor

The design factor for metal mesh slings shall be a
minimum of 5.

Section 9-3.3: Rated Load

The term rated capaciry is commonly used to describe
rated load. : :

9-3.3.1 Rated Load Table. Rated loads are given
in Table 13. for metal mesh slings covered in Section
9-3.1.

9-3.3.2 Basis for Rated Loads. Rated loads for
heavy duty, medium duty, and light duty slings shall
be based on fabric in Table 12.

9-3.3.3 Rated Load for Nonstandard Slings.

The manufacturer should be consuited for specific data
for slings which differ in width, materials, or design
from those shown in Table 3.

Section 9-3.4: Proof Test

All ‘new- and repaired’ metal- mesh slings shall be
proof tested by the sling manufacturer or qualified
person to a minimum of 2 times their vertical hitch
rated load. Coated slings shall be proof tested before
coating.

Section 9-3.5: Sling ldentification

9-3.6.1 Marking Requirements. Each sling shall
be marked to show: .

{a) name or trademark of manufacturer

(b) rated load for the type of hitch(es), and the angle
upon which it is based

(c) width and gage

9-3.5.2 Sling identification shall be done by the
sling manufacturer.

9-3.5.3 Maintenance of Sling ldentification.
Sling identification should be maintained by the user
so as to be legible during the life of the sling.

Section 9-3.6: Effects of En\nronment

9-3.6.1 All shnm. covered by this Chapter may be
used without derating in a temperature range from
~20°F (=29°C) to 550°F (288°C) except elastomer
coated slings.

9-3.6.2 All slings covered by this Chapter that are
elastomer coated shall be used only in a temperature
range from O°F (-18°C) to 200°F (93°C).

9-3.6.3 For operation at temperatures outside these
ranges or for other coatings, the manufacturer shou!d
be consulted for specific data.

9-3.6.4 Chcmical!y active environmeunts can destroy
the strength of slings. Sling material can be susceptible
to caustic damage or acid or acid fumes. Strongly
oxidizing environments attack all common types of
sling material. The sling manufaclurer should be con-
sulted before slings are used in chemically active eavi-
ronments.

{96)
{c)

{c}
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TABLE 12 FABRIC CONSTRUCTION (METAL MESH SLINGS)

Heavy Duty Medium Duty Light Duty
Nominal spiral turns per foot of mesh width 35 43 59
Approx. spiral wire size 10 gage 12 gage 14 gage
(0.135 in.) {0.105 in.) {(0.080 in.)
Nominal cross rods per foot of fabric length S22 30 38
Approx. size of cross rods * 8 gage 10 gage 14 gage
Coe : (0.162 in.) {0135 in.) {0.080 in.)
Nominal fabric thickness Y in. 3 in. %6 in.

Section 9-3.7: Attachments and Components

9-3.7.1 End Fittings. The end fittings shall be
designed to insure:

{a) at least the same rated load as the fabric;

(b) no visible permanent deformation after proof
testing. : : :

9.3.7.2 Attachment of End Fitting to Fabric.
The fabric and end fittings shall be joined so that:

{a} the rated load of the sling is not reduced;

(b} the Toad is evenly distributed across the width
of the fabric;

(c) sharp edges do not damage the fabric.

9-3.7.3 Siling Coatings. Slings may be painted,
plated, impregnated, or molded with elastomers such
as neoprene, polyvinyl chloride, urethane, or other
suitable material. The coating shall not diminish the
rated load of a sling.

Section 9- 3. 8 lnspectlon, Repanr, and
Removal

9-3.8.1 Type of Inspection

(a) Initial Inspection. Before using any new or re-
paired sling, it shall be inspected to verify that the
correct sling is being used as well as to determine that
the sling meets the requirements of this Chapter.

(b) Frequent Inspection. This inspection should be
made by the person handling the sling each day the
sling is used. ~

(¢} Periodic Inspection. This inspection should be
conducted by designated personnel. Frequency of in-
spection should be based on:

(1) frequency of sling use;
(2) severity of service conditions:
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(3) cxperience gained .on the service lifc of slings
used in similar applications. _
Periodic inspections should be conducted at least
annually.

9.3.8.2 Inspection Records. Writicn inspection
records, utilizing the identification for each sling’ as
established by the user, should be kept for all slings.
These records should show a descnpnon of the new
sling and its condition on each periodic tnspection.

9.3.8.3 Repairs

{a) Metal mesh slings shall be repaared only by a
metal mesh sling manufacturer or a qualified person.

(b) When repaired, ‘a sling shall be permanently
marked to identify the repairing agency.

{c} All repaired mesh slings shall be proof load
tested (see Section 9-3.4). ‘

9-3.8.4 Removal Criteria. Slings shall be removed
from service if damage such as the following is visible
and shall only bc returned to service when approved
by a designated person:

(a) missing or iltcgible sling identification (see Sec-
tion 9-3.5);

(b) a broken weld or a broken braxd joint along
the sling edge: :

{c¢) a broken wire in any part of the mesh;

(d) reduction in wire diameter of 25% due to abrasion
or 5% due to corrosion;

fe) lack of flexibility due to- distortion of the mesh;

(f) distortion of the choker fitting so the depth of
the slot is increased by more than 10%;

{g) distortion of cither end fitting so the width of
the eye opening is decreased by more than 10%;

(h} a 15% reduction of the original cross-sectional’

area of metal at any point arourid the hook opening
of end fitting;

(96)

{c}
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() visible distortion of either end fitting out of its
plane;
(/) cracked end fitting.

Section 9-3.9: Operating Practices

(a) Slings having suitable characteristics for the type
of load, hitch, and environment shall be selected in
accordance with appropriate tables (see Sections 9-3.3
and 9-3.6).

{b) The weight of the load shall be ‘within the rated
load of the sling. :

(c) Slings shall be shortened or otherwise adjusted
only by methods approved by the sling manufacturer.

(d) Slings that appear to be damaged shall not be
used unless inspected and accepted as usable under
Section 9-3.8.

(e) The sling shall be hitched in a manner provxdmo
control of the load.

{g] Sharp corners in contact with the sling should be
padded with material of sufficient strength to minimize
damage to the sling.

{g) All portions of the human body shall be kept’

from between the sling and the load, and from between
the sling and the crane hook or hoist hook.

(h) Personnel should stand clear of the suspended
load.
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(i) Personnel shall not ride the sling.

{j) Shock loading should be avoided.

(k) Slings should not be pulled from under a load
when the load is resting on the sling.

(). Slings should be stored in an area where they
will not be subjected to mechanical damage, corrosive
action, moisture, extreme heat, or kinking.

(m) Twisting and kinking shall be avoided.

(n) During lifting, with or without load, personnel
shall be alert for possible snagging.

“{oj In a basket hitch, the load should be balanced
to prevent slippage.

{r) Slings should not be dragged on thc floor or
over an abrasive surface.

(g) In a choker hitch, slings shall be long enough
so that the choker fitting chokes on the mesh and never
on the other fitting.

{r) In a choker hitch, the load should be balanced
to prevent edge overload.

(s} A sling in which the spirals are locked or without
free articulation shall not be used.

{t) Never hammer a sling to straighten a spiral or
cross rod or to force a spiral into position.

(1) Slings used in pairs should be attached to a
spreader beam.

(v} If extreme temperatures are involved, the guid-
ance provided in Section 9-3.6 shall be followed.

{c)
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TABLE 13

RATED LOADS FOR METAL MESH SLINGS

{Design Factor = 5)

SLINGS

EFFECT OF ANGLE ON RATED CAPACITIES IN BASKET
‘ ’ HITCH
60 45
SLING deg. [ 3¢ deg. 30 deg., 50 deg.
WIDTH IN : o Hdeg. \ }-:f? 45 deg. \_‘
INCHES ; , i [T . CToad
VERTICAL HITCH VERTICAL BASKET - T
OR CHOKER HITCH HITCH 30 deg. Vertical 45 deg. Vertical 30 deg. Vertical
60 deg. Horizontal | 45 deg. Horizontal | 60 deg. Horizontal
Heavy Duty — 10 gage [Rated Loads in Pounds {ib}]
2 1,600 3,200 2,770 2,260 1,600
3 3,000 6,000 5,200 4,240 3,000
4 4,400 8,800 7.620 - 6,220 4,400
8 6,600 13,200 11,430 9,330 6,600
8 8,800 17,600 15,240 12,440 8,800
10 11,000 22,000 19,050 15,550 11,000
12 13,200 26,400 22,860 18,660 13,200
14 - 15,400 30,800 26,670 21,770 15,400
16 17,600 35,200. 30,480 24,880 17,600
18 19,800 39,600 34,290 28,000 19,800
20 22,000 44,000 38,100 31,100 22,000
Medium Duty — 12 gage [Rated Loads in Pounds {Ib}]
2 1,450 2,900 2,510 2,050 1,450
3 2,170 4,350 3,770 3.070 - 2,170
4 2,900 5,800 5,020 4,100 - 2,900
6 4,800 9,600 8,310 6,780 4,800
8 6,400 12,800 11,080 9,050 6,400
10 8,000 16,000 13,850 11.310 8,000
12 9,600 19,200 16,620 13,570 9,600
14 11,200 22,400 19,400 15,830 11,200
16 12,800 25,600 22,170 18,100 12,800
18 13,500 27,000 23,380 19,080 13,500
20 15,000 30,000 25,980 21,210 15,000
Light Duty — 14 gage [Rated Loads in Pounds {{b}]
2 900 1,800 1,560 1,270 900
3 1,400 2,800 2,420 1,980 1,400
4 2,000 4,800 4,150 3.390 2,000
6 3.000 6,000 5,190 4,240 3,000
8 4,000 8,000 6,920 5,650 4,000
10 5,000 10,000 8,660 7,070 5,000
12 6,000 12,000 10,390 8,480 6,000
14 7,000 14,000 12,120 9,890 7.000
16 8,000 16,000 13.850 11,310 8,000
18 9,000 18,000 15,580 12,720 9,000
20 10,000 20,000 17,320 14,140 10,000
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CHAPTER 94
Synthetnc Rope Slings — Selection, Use, and Maintenance

Section 9-4.0: Scope

This Chapter covers slings made from synthetic fiber
rope manufactured and tested in accordance with the
following Cordage Institute specifications:

‘Rope Type -~ Designation
Nylon 3-Steand Laid CI 1303
Nylon B-Strand Plaited C1 1303
Nylon Double Braided * ‘CH1306
Polyester 3-Strand Laid. CI 1304
. Palyester. 8-Strand Plaited CL1304
Polyester Double Braid CI 1307
Polyester Singic Braid CI 1305
Polypropylene 3-Strand Laid - CH1304

Polypropylene 8-Strand Laid “Cri3of

Section 9-4.1: Rope Material and
Constructmn

9-4.1.1 Constructaons Rope constructions cov-
ered are:

(a) 3- strdnd faid

(b) 8- strand’ pldlted

(¢) hollow braided

Rope sizes covered are from ' in. diameter to 3
in. diameter.

$-4.1.2 Materials. Fiber materials covered for use
in the constructions of the Synthetic ropes are:

{a) nylon

(b) polyester

(¢} po!ypropylene

9-4.1.3 Other Synthetic Ropes. Other synthetic
ropes are available and may be used as slings. Consult
the sling manufacturer or qualified person for informa-
tion on the suitability for use in slings and the appro-
priate rated load. :

Section 9-4.2: Design Factor

The design factors for synthetic rope slings shall be
a minimum of 5.

Section 9-4.3: Rated Load

The term rated capacztv is commonly used to describe
rated load.

9-4.3.,1 Rated Load Tables. Rated loads are given
in Tables 14, 15, and 16 for synthetic rope slings
designated in Section 9-4.1.

9-4.3.2 Other Confaguratmns Tables 14 through
16 show rated loads for single leg slings ‘and endless
slings. Rated loads for bridle slings, for basket hitches
where both legs are not vertical, and for consideration
of the angle between basket hitch slings (see Figs. 1
and 2), the following equation shall be applicable:

single leg sling vertical hitch réted load
x number of legs x sme of minimum
horizontal anule

ratgd load =

_Sines
30 deg. — 0.500
45 deg: — 0.707
60 deg. — 0.866
- For sliﬁgs used in a choker hitch, rated loads in
Tabies 14 through 16 are for an angle of 120 deg. or

greater for. the angle formed in the rope body as it
passes through the choking eye.

Section 9-4.4: Proof Test

When specified by the purchaser, synthetic fiber rope
slings shall be proof loaded to two times the vertical
hitch rated load.

Section 9-4.5: Sling Identification

9-4.5.1 Marking Requirements. Each sling shall
be marked to show: ' '

{a) name or trademark of manufacturer

(b} manufacturer’s code or stock number

(¢) rated load for the type of hitch

(d) type of material and construction

(¢) date of manufacture

{a)

{c)

{b)
{c)

{c)
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9-4.5.2 Sling identification shall be done by the
sling manufacturer.

9-45.3 Maintenance of Sling ldentification.
Sling identification shall be maintained by the user so
as to be legible during the life of the sling.

Section 9-4.6: Effects of Environment

9-4.6.1 Temperature. Nylon and polyester slings
shall not be used in contact with objects or at tempera-
tures in excess of 194°F (90°C), or below -—4{)°F
(—40°C). Polypropylene slings shall not be used in
contact with objects or at temperatures in excess of
150°F (66°C), or below ~40°F (~40°C). Storage or
long term exposure to elevated temperatures, including
the upper range of ‘those cited above, will graduaily
weaken ‘synthetic ropes; for such applications, consult
the sling manufacturer.

-462 Sunlight and U!trav:olet Ropes made
of polypropylene fiber shall be made of fiber that has
been produced with an appropriate ultraviolet inhibitor.
Ropes made of nylon fiber should be made of fiber
that has been produced with an appropriate ultraviolet
inhibitor. Nylon and pamculdr!y polypropylene ropes
subjected to long term storage or usc in sunlight must
be subject to a suitable retirement criteria depending
on exposure levels; consult the sling manufacturer.

9-4.6.3 Chemically Active Environments. Cer-
tain chemically active environments may weaken or
destroy synthetic rope slings. In general, acids may
affect nylon and strong alkalis may affect polyester,
both aggravated by elevated temperatures. In general,
polypropylene may be affected by volitile petroleum
and other solvents and most hydrocarbons at elevated
temperatures. The presence’ of rust in wet nylon ropes
has been found to be potentially harmful. Consult the
sling manufacturer before usmg shngs in a chemically
active environment. ~

Section 9-4.7: Splicing and Fittings

9-4.7.1 Splicing. Splicing by an approved method
is the preferred method for configuring eye-and-eye
slings or endless slings. All splices shall be made in
accordance with splicing instructions provided by the
rope manufacturer or the Cordage Institute. In addition,
the following shall be observed:
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(a} For tuck splices in 3-strand and 8-strand synthetic
ropes no less than four full tucks shall be used. Short
splices shall contain at least six full wcks, three on
each side of the center of the splice.

(b} Sirand end tails in all tuck splices shall not be
trimmed short (cut flush with the body of the rope).

In cases where the projecting tails may be objectionabie,

“the tails shall be tapered and buried into the body of
- the rope using two additional tucks. :
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(c) Synthetic rope slings shall have a minimum
undisturbed length of rope of ten times the rope diameter
between the last tuck of tuck splices or between the
ends of the buried tails or strands of other types.of
splices.

(d) Knots, clips, or clamps shall not be used to join
ropes to produce eye-and-eye slings or endless slings.

(e} When conﬁgurihg slings, méchanical or socketed
fittings used to create eyes or join ropes, in lieu of
splices, should be used with caution. Suitability should
be verified by a qualified person.

(f) For all eye splices, the eye,_sﬁall be sufficiently
large to provide an included angle of not more than
60 deg. at the apex of the splice when the eye is
placed over the hook, under the load, or on any other
load bearing device (see Fig. 2).

9-4.7.2 Fittings. Mechanical fittings used as part
of a synthetic rope sling shall be selected to meet the
following requirements:

(a) The material shall'be compatible with the me-
chanical and environmental requii‘emems imposed on
the sling. v

(b) The fittings shall have sufﬁcnem strenulh m sus-
tain twice the rated load of the sling without permanent
deformation and shall have a minimum breaking strength
equal to five times the rated load of the sling.

{c} All surfaces shall be cleanly finished and sharp
edges removed so as not to cause damage to the rope.

(d) Slings incorporating reused, repaired, or welded
fittings shall undergo proof test of .the fitting or the
sling to twice the rated load.

{e) Slings incorporating aluminum fittings shall not
be used where fumes, vapors, sprays, mists, or liquids
of alkalis or acids are present.

(f) The opening in the fitting shall be of the proper
shape and size to -ensure -that the. fitting will seat
properly in the hook or other attachment. .

(g) Appropriate thimbles should:-be used in the sling
whenever possible. Thimbles should have closed ears
that will prevent the thimble from falling out of the
eye or rotating inside it; if not. the thimble should be
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lashed to the rope. Thimbles shall have a diameter at
the -bearing surface at-least equal to twice the rope
diameter. -

9-4.7.3 Knots. Knots significantly reduce the
strength of fiber rope, are unpredictable, and shall not
be used to configure .rope slings.

Section 9-4.8: [nspection, Repair, and
Removal

9-4.8.1 Type of inspection

(a) Initial Inspection. Prior to use, all new or modi-
fied slings shall be inspected to ensure that the correct
sling is being used as well as to determine that the
sling meets the requirements of this Standard.

(b) Frequent Inspection. This inspection should be
made by the person handling the sling each day the
sling is used.

(¢) Periodic Inspection. This inspection should be
conductcd by designated personnel. Frequency of in-
spection should be based on:

(/) frequency of sling use;

(2) severity of sling use; and

{3) experience gained on the service life of slings
used in similar applications.

Periodic inspections should be conducted at least
annually.

9-4.8.2 Inspection Records. Writien inspection
records, utilizing the identification for ecach sling as
established by the user, should be kept for all slings.
These records should show a description of the new
sling and its condition on each periodic inspection.

9-4.8.3 Repair. The ropes that make up the sling
shall not be respliced or knotted to effect repairs.
Repaired or reused fittings shall be proof tested in
accordance with para. 9-4.7.2(d).

9-4.8.4 Removal Criteria. A sling shall be re-
moved from service if damage such as the following
is visible and shall only be returned to service when
approved by a designated person.

{a} missing or illegible sling identification; see para.
9-4.5.1;

{b) cuts, gouges, areas of extensive fiber breakage
along the length, and abraded areas on the rope. Damage
that is estimated to have reduced the effective diameter
of the rope by more than 10% is cause for removal;

{c} uniform fiber breakage along the major part of
the length of the rope in the sling such that the entire
rope appears covered with fuzz or whiskers;
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(d) fiber breakage or melted fiber (manifested by
hard masses) inside the rope that appears along the
length at the same relative position and involves damage
estimated at 10% of the fiber in the strand at that point.

(1) To accomphsh this, pry or twist the rope open
for inspection.

- (2) After mspecucn smooth and roll the lay.

(e) discoloration, brittle ﬁbers and hard or stiff areas
may mean chcmu,al or ultraviolet damane

{f) foreign matter that has. permeated the rope and
attracts and holds grit;

( g) kinks or distortion in the rope structure, particu-
larly if caused by forcibly pulling on Ioops (known as
hockles);

(h} melted or charred areas that affect more than
10% of the diameter of the rope or affect several
adjacent strands along the length to more than 10%
of their individual diameters. These areas will generally
be quite hard compared to unaffected areas;

(i) poor condition of thimbles or other fittings mani-
fested by corrosion, cracks, distortion, or localized wear;

(j) other visible damage that causes doubt as to the
strength of the sling.

Section 9-4.9: Operating Practices

{a) Slings having suitable characteristics for the type
of load, hitch, and environment shall be selected in
accordance with appropriaie tables (see Sections 9-4.3
and 9-4.6).

{b) The weight of the load shall be within the rated
load of the sling.

(c) Slings shall be shortened or otherwise adjusted
only by methods approved by the sling manufacturer.

{d) Slings that appear to be damaged shall not be
used unless inspected and accepted under Section 9-4.8.

(e} The sling shall be hitched in a manner providing
coatrol of the load.

(f) Sharp corners in contact with the sling should
be padded with protective material of sufficient strength
and thickness to minimize damage to the sling.

g) All portions of the human body shall be kept
from between the sling and the load and from between
the sling and the crane or hoist hook.

(h) Personnel should never stand in line with or
next to the legs of a synthetic rope sling that is under
tension.

{i) Personnel shall stand clear of the suspended load.

{j) Personnel shall not ride the sling.

(k) Shock loading should be avoided.

{c}
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(1) Slings should not be pulled from under a load
when the load is resting on the sling.

(m) Slings should not be stored in an area where
they may be subjected to mechanical, chemical, or
ultraviolet damage, or where the temperatures may be
elevated; refer to para. 9-4.6.1. Do not store nylon
ropes in areas where they may become impregnated
with fust. ‘

(n) Slings exposed to salt water should be thoroughly
rinsed with fresh water to prevent mechanical damage
from salt crystals should the rope dry.

(o) Slings should not be used if made from ropes
less than ¥ in. (13 mm) in diameter, since small ropes
are more vulnerable 10 ‘damage from cuts and abrasion.

(p) The load applied to the hook should be centered
in the base (bowl) of the hook to prevent point loading
on the hook. ‘ o

SLINGS

(g) During lifting, with or without load, personnel
shall be alert for possible snagging.

(r) In a basket hitch, the load should be balanced

to prevent slippage.
- (s) When using a basket hitch, the legs of the sling
should contain or support the load from the sides,
above the center of gravity so that the load remains
under control.

(1) Slings should be long enough so that the rated
load is adequate when the angle of the legs is taken
into consideration (see para.'9-4.3.2),

(u) Slings should not be dragged on the floor or

over an abrasive surface. .- - PR

(v) In a choker hitch, slings shall be long enough
so that the point of the choke is on the rope and not
on any part of the splice or on fiings.

(w) If extreme temperatures are involved, the guid- {c)

ance provided in para. 9-4.6.1 shall be followed.
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CHAPTER 9-5
Synthetlc Webbmg Shngs — Selection, Use, and Mamtenance

Section 9-5.0: Scope

This Chapter applies to slings fabricated by, sewing
woven synthetic webbing of nylon or polyester type
yarns, for the purpose of hoisting, lifting, and general
material handling. in basic sling types as illustrated in
Fig. 7.

Section 9-5.1: Construction

9.5.1.1 Webbing. Webbing should be woven of
high tenacity synthetic yarns, offering suitable character-
istics for use in the fabrication of web slings. Webbing
shall have the following characteristics.

{a) sufficient certified tensile ﬁzlrenoth to meet the
sling manufacturer’s rcquirements;

(b} uniform thl(,kness and: width;

{c) full woven width, m(.ludmﬂ se!vage edges;

(d) webbing ends shall be sealed by heat, or other
suitable means, to prevent raveling.

9-5.1.2 Thread. The thread used in the manufacture
of synthetic web slings shall be of the same generic
type yarn as the sling webbing.

9-5.1.3 Stitching. Stitching shall be the only
method used to fabricale synthetic web slm«s within
the scope of this Standard.

(a) The stitching pattern and length of stitching shall
be in accordance with the manufacturer’s standard
practice.

{b) The stitching in all load bearing splices shall be
of sufficient strength to maintain the sling design factor.

{c) All stitches shall be lock-stitched and preferably
continuous. When not continuous. it shall be back
stitched at the ends to prevent raveling.

9-5.1.4 Coatings. Slings may be coated with suit-
able material that will impart desirable characteristics
such as:

{a) abrasion resistance:

(b} sealing to prevent penetration of foreign particles
and matter;

(c) increased coeflicient of friction;

{d) protection from sunlight or .ultraviolet degra-
dation.

Section 9-5.2: Design Factor

The design factor for synthetic web slings shall be
a mianimum of 5.

Section 9-5.3: Rated Load

The term rated capacity is common!y used to describe
rated load. : :

(a) Single leg slings fall into the classifications shown
in Tables 17 through 24. A sling shall not be used at
a load greater than that shown in the appropriate table
or on its tag.- Slings not shown in.these tables shall
be used in accordance with the manufacturer’s recom-
mendations (such as multi-ply slings).

(h) Each manufacturer shall make available on re-
quest test data to justify these recommended rated loads.

(¢} Horizontal angles less than 30 deg. should not

be used. , -
_ {d) For rated loads of bridle slings, where both legs
arc not vertical and for consideration of the angle
between basket hitch slings, the following equation
shall be applicable.

rated load = single leg vertical hitch rated load' x
number of legs x sinc of minimum

horizontal angle

anu,

30 dee. — 0.500
45 deg. — 0707
60 deg. — 0.866

(e} The rated load. in choker hitch, of single feg
slings shall be a maximum of 80% of the vertical rated
loads ‘as shown in Tables 17 through 24.

' See Tables 17 through 24

(98)

(a)
{c)

{c]

{a)
{c}

{a)
{c)



{c)

{c)

{96)
{¢)

{c}
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Section 9-5.4: Proof Test

~ When specified by the purchaser. web slings of all
types shall be proof loaded:
(a) The proof load for single leg slings and endless
slings shall be two times the vertical hitch rated load.
(b) The proof load for multiple leg bridle slings
shall be applied to the individual legs and shall be

two times the vemcal h:tch mted load of a smg!e,_

leg Slm(’ ’

Section 9-5.5: Sling ldentification

9.5 5.1 Marking Requirements. Each sling shall
be marked to show: ‘

{a) name or trademark of manufacturer

{b) manufacturer’s. code or stock number

(¢c) rated load for the types of hitch(es), and the
angle ‘'upon which it is based

(d} type of synthetic web material

9-5.5.2 Sling identification shall be done by the
sling manufacturer.

9-5.5.3 Maintenance of Sling Identification.
Sling identification should be maintained by the user
so as to be legible during the lifc of the sling.

Section 9-5.6: Effects of Environment

9-5.6.1 Chemically active environments, such as
acids and caustics, can affect the strength of slings.
The sling manufacturer should be consulted before
slings are used in chemically active environments.

9-5.6.2 Nylon and polyester slings shall not be used
in contact with object or at lemperatures in excess of
194°F (90°C) or below —40°F (—40°C).

Section 9-5.7: Fittings

(a) The material selected shall be compatible with
the mechanical and environmental requirements imposcd
on the fitting. Material selected should be carbon steel.
alloy steel, aluminum, or other suitable material.

(b) Fitings shall have sufficient strength to sustain
twice the rated load of the sling without pérmanent
deformation and a minimum breaking strength equal
to five times the rated loud of the sling.

(¢) All surfaces shall be cleanly finished and sharp
edges removed so as not to cause damage to the
webbing,

(d) Slings  incorporating reused or welded fittings

48
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shall be proof tested to two times the rated load of
the sling.

(e} Slings incorporating aluminum fittings shall not
be used where fumes, vapors, sprays, mists or liquids
of caustics, or acids are present.

(f) The eye opening in the fitting shall be the proper
shape -and size to ensure that the fitting will scat
properly in the hook or other attachment.

Section 9-5.8: Repairs, Inspection, and
Removal

9-5.8.1 Type of Inspection -

(a) Initial lispection. Betore using any new, repaired.
or madified sling. it shall be inspected to ensure that
the correct sling is being used as well as to determine
that the sling meets the requirements of this Standard.

(b) Frequent Inspection. This inspection should be
made by the person handling the sling each day the
sting is used.

(¢} Periodic Inspection. This mspecnon should be
conducted by designated personnel. Frc,quency of in-
spection should be based on: ‘

(1) frcquency of shnn use: k

(2} severity of service conditions: and

{3) experience gamed on the service life of slmgs
wsed in similar applications.

9-5.8.2 Inspection Records. Written inspection
records. utilizing the identification for each sling as
established by the user, should be kept for all slings.
These records should show a description of the new
sling and its condition on each periodic inspection.

-5.8.3 Repairs v

{a) Slings shall be repaired only by a sling manufac-
turer or a quahﬁed person. When repatred a simv shall
be marked to identify the repair agent. '

(b) Temporary repairs of either webbing, ﬁttiﬁgs, or
stitching shall not be permitted.

{c) Repaired ‘slingshail be proof tested to two times
its assigned rated load before being put back into
service.

9.5.8.4 Removal Criteria. A sling shall be re-
moved from service if damage such as the following
is visible and shall only be rewrned to service when
approved by a designated person:

(a) missing or illegible sling identification. See Sec-
tion 9-5.5. B

(b) acid or caustic burns;

(¢) mehing or charring of any part of the sling:

{a)

{c}
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{d) holes, tears, cuts, or snags;

{e) broken or worn stitching in foad bearing splices;

(f) excessive abrasive wear;

(g) knots in any part of the sling;

(h) excessive pitting or corrosion, or cracked, dis-
torted, or broken fittings;

(i) other visible damage that causes doubt as to the
strength of the sling.

Section 9-5.9: Operating Practices

(a) Slings having suitable characteristics for the type

of load. hitch, and environment shall be selected in

accordance with appropriate tables (see Sections 9-5.3
and 9-5.6)..

(b} The weight of load %hall be within the rated
load of the sling.

(c) Slings shall be shortened , lengthened, or adjusted
only by methods approved by the sling manufacturer.

{d) Slings shall not be shonened or lengthened by :

knotting.
(e} Slings that appear to be damaged shall not bc

used unless inspected and accepted as usdb[e under

Section 9-5.8.

(f) Sling shall be hitched in a manner providing
control of the load.

(g} Sharp cormers in contact with the siing should be
padded with material of sufficient strength to minimize
damage to the sling.

(f1) All portions of the human body shall be kept
from between the sling and the load. and from between
the sling and the crane hook or hoist hook.

ASME B30.9¢c-2000

(i) Personne! should stand clear of the suspended
load. ‘ L

(j) Personnel shall not ride the sling.

(k) Shock loading should be avoided.

(1) Slings should not be pulled from under a load
when the load is resting on the sling.

(m) Slings should be stored in a cool, dry, and dark
place to prevent environmental damage.

(n} Twisting and kinking the legs shall be avoided.

{o) Load applied to the hook should be centered in
the base (bowl) of hook to prevent point loading on
the hook.

(p) During lifting, with or without load, personnel
shall be alert for possible snagging.

(q) In a basket hitch, the load should be baldnced
to prevent slippage.

(r) The sling’s legs should contain or support the
load from the sides above the center of gravity when
using a basket hitch.

(s) Slings should be long enough so that the rated
load is adequate when the angle of the legs is taken

“into consideration {see para. 9-5.3(c)].

(1) Slings should not be dragged on the floor or

" over an abrasive surface.

(u) In a choker hitch, slings shall be long enough
so the choker fitting chokes on the webbing and never
on the other fitting.

{v} If extreme temperatures are involved, the 0u1d~
ance provided in para. 9-5.6.2 shall be followed.

(w) When extensive exposure'lo sunlight or ultraviolet
light is experienced by nylon or polyester web slings,
the sling manufacturer should be consulted for recom-
mended inspection procedure.

{c)
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TABLE 17
RATED LOAD CHARTS — SINGLE LEG SLINGS
{Design Factor = 5)
Class 5 [Notes (1) and {3}]
Vertical Hitch Rating — 1 Ply Slings

Width Types i, Il, i, IV [Note (2]] Type V [MNotes {2} and (4)]
in. mm " b kg b kg
1 , 25 1,100 500 2,200 1000
1% 38 1,600 725 3,200 1450
1% 44 1,900 875 3,800 1700
2 50 2,200 1000 4,400 2000
3 75 3,300 1500 6,600 3000
4 100 : 4,400 2000 8,800 4000
5 125 5,500 2500 11,000 5000
6 150 P 6,600 3000 o 13,200 6000

NOTES:
{1} Class 5 means rated loads are based on a stuffer weave construction webbing possessing a minimum certified tensile

strength of 6,800 Ib/in. width {47 000 kPa).
{2} See Fig. 7. {For Type VI, consult the manufacturer for rated loads.)
(3) The ratad load, in choker hitch, of single leg slings shall be a maximum of 80% of the vertical hitch rated load as shown

in Table 17.
{4) The rated loads for Type V slings are based on untapered slings. Folding or bunching which occurs when used with shackles,
hooks, or other applications, will reduce the rated load. Consult the manufacturer.

TABLE 18
RATED LOAD CHARTS — SINGLE LEG SLINGS
{Design Factor = 5)
Class 7 [Notes {1} and (3}]
Vertical Hitch Rating — 1 Ply Slings

Width . Types i, 1, Hi, IV [Note (2}] ‘ Type V [Notes {2) and {4}]

in. mm . b kg b kg

1 25 1,600 725 } 3,200 1450
1, 38 ' 2,300 1025 4,600 2075
1%, 44 2,700 1225 5,400 2450
2 50 3,100 1400 6,200 2800
3 75 4,700 2125 . 9,400 4225
4 100 6,200 2800 12,400 5600
5 125 7.800 3500 15,600 7025
8 150 9,300 4200 18,600 8400
8 200 11,750 5350 21,150 9600
10 250 14,700 6650 26,450 12000
12 300 17,650 8000 31,750 14400

NOTES:
{1} Class 7 means rated loads are based on a stuffer weave construction webbing possessing a minimum certified tensile

strength of 9,800 Ib/in. width {67 500 kPa).

{2} See Fig. 7. {For Type VI, consult the manufacturer for rated loads.)

(3] The rated load, in choker hitch, of single leg slings shall be a maximum of 80% of the vertical hitch rated load as shown
in Table 18.

(4) The rated loads for Type V slings are based on untapered slings. Folding or bunching which occurs when used with shackles,
hooks, or other applications, will reduce the rated load. Consult the manufacturer.

50

{a)
{ci

{a)
{c}
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TABLE 19 o (a)
RATED LOAD CHARTS — SINGLE LEG SLINGS {e)
{Design Factor = 5) o
Class 5 [Notes {1} and (3}]
Vertical Hitch Rating — 2 Ply Slings

: Types i, I, fil, IV Type V
Width [Note (2)] {Notes {2} and (4}]

in. mm ib kg b kg

1 25 2,200 1000 4,400 2000
1% 38 3,300 1500 ] 6,600 3000
1% 44 3,300 1800 7,600 3400
2 ‘50 4,400 2000 8,800 4000
3 75 6,600 . 3000 13,200 6000
4 100 8200 3700 16,400 7400
5 125 10,200 L4600 20,400 9200
6

150 ' 12,300 5550 24,600 11000

NOTES:

(1) Class 5 means rated loads are based on a stuffer weave construction webbing possessing
a minimum certified tensile strength of 6,800 Ib/in. width (47 000 kPa).

(2} See Fig. 7. (For Type VI, consult the manufacturer for rated loads.)

{3} The rated load, in choker hitch, of single leg slings shall be a max;mum of 80% of the vertical
hitch rated load as shown in Table 19, oL

{4} The rated loads for Type V slings are based on untapered shngs Foldmg or bunching which
occurs when used with shackies, hooks or other apphcanons, will reduce the rated load.
Consuit the manufacturer. :

TABLE 20 {a}
RATED LOAD CHARTS — SINGLE LEG SLINGS {c)
{Design Factor = 5)
Class 7 [Notes (1) and (3})]
Vertical Hitch Rating — 2 Ply Slings

Types L iL HL IV - Type V
Width [Note (2] [Notes {2) and (4}]

in. mm tb kg ib kg
1 25 3,100 1400 6,200 2800
1 38 4,700 - 2125 9,400 4225
1%, ) 44 5,400 2450 10,800 4900
2 50 6,200 2800 12,400 5600

75 8,800 4000 17,600 7900
4 100 11,000 5000 22,000 10000
5 125 - 13,700 6200 27,400 12300
6 150 16,500 7400 33,000 15000
8 200 22,750 10350 42,350 19250
10 250 28,400 12900 52,900 24000
12 300 34,100 15500 63,500 28850
NOTES:

(1} Class 7 means rated loads are based on a stuffer weave construction webbing possessing
a minimum certified tensile strength of 9,800 Ib/in. width {67 500 kPa).

(2) See Fig. 7. (For Type Vi, consult the manufacturer for rated loads.}

{3} The rated load, in choker hitch, of single leg slings shall be a maximum of 80% of the vertical
hitch rated load as shown in Table 20.

{4) The rated loads for Type V slings are based on untapered slings. Folding or bunching which
occurs when used with shackles, hooks, or other applications, will reduce the rated load.
Consult the manufacturer.
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TABLE 21
RATED LOAD CHARTS — SINGLE LEG SLINGS
{Design Factor = 5)
Class 5 [Notes (1) and (3]]
Vertical Hitch Rating — 3 Ply Slings .

Width , : Type V [Note {2}}

in. mm Types L, WLV - o] kg

1 25 7 s500 2,500
1%, » 44 9,650 4,400
2 -.50 Rated Loads - : 11,000 5,000
3 75 Not B} 15,900 7,200
4 100 Developed 21,200 9,600
5 125 . 26,500 12,050
[¢] 150 . 31,800 14,450
NOTES:

{1} Class 5 means rated loads are based on a stuffer weave construction webbing possessing
 a minimum certified tensile strength of 6,800 Ib/in. width (47 000 kPa). "

{(2) The rated loads for Type V slings are based on untapered slings. Folding or bunching which

occurs when used with shackles, hooks, or other applications, will reduce the rated load.

Consult the manufacturer.
(37 The rated load, in choker hitch, of single leg slings shalibe a maximum of 80% of the vertical

hitch rated load as shown in Table 21.

: TABLE 22 :
RATED LOAD CHARTS — SINGLE LEG SLINGS
‘ {Design Factor = 5)
Class 7 [Notes {1} and {3}]
Vertical Hitch Rating — 3 Ply Siings

Width Type V [Note {2]]
in. mm Types |, 1L I, IV b - kg
1 25 o 7,900 3,600
2 50 ; 15,850 7,200
3 75 Rated Loads . 22950 10,400
a 100 : Not 30,600 13,900
5 125 Developed 38,200 17,350
6 150 , 45,850 20,800
NOTES:

{1) Class 7 means rated loads are based on a stuffer weave construction webbing possessing
a minimum certified tensile strength of 9,800 ib/in. width (67 500 kPa}.

(2} The rated loads for Type V slings are based on untapered slings. Folding or bunching which
occurs when used with shackles, hooks, or other applications, wiil reduce the rated load.
Consult the manufacturer.

{3} The rated load, in choker hitch, of single leg slings shall be a maximum of 80% of the vertical
hitch rated load as shown in Table 22. :

{c)

{c}
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TABLE 23 (]
RATED LOAD CHARTS — SINGLE LEG SLINGS
{Design Factor = 5)
Class 5 [Notes (1) and (3)]
Vertical Hitch Rating — 4 Ply Slings

Width Types 1, U, 1li, IV [Note (2)]
in. mm 1] kg Type V
1 25 3,800 1,750
1% 44 6,650 3,000
2 50 7,600 3,450 Rated
3 75 11,400 5,200 Loads
4 100 14,150 6.400 5 N“"
5 125 17,700 8,050 eveloped
6 150 21,200 9,600

NOTES:
{1) Class 5 means rated loads are based on a stuffer weave construction webbing possessing

a minimum certified tensile strength of 6,800 Ib/in. width (47 000 kPa).

{2) See Fig. 7. {For Type VI, consult the manufacturer for rated loads.}

(3) The rated load, in choker hitch, of single leg slings shall be a maximum of 80% of the vertical
hitch rated load as shown in Table 23.

TABLE 24 {c)
RATED LOAD CHARTS — SINGLE LEG SLINGS
{Design Factor = 5)
Class 7 [Notes {1} and (3}]
Vertical Hitch Rating — 4 Ply Slings

Width Types I, 11, HL, IV [Note (2)]
in. mm b kg Type V
1 25 5,500 2,500
2 50 11,000 5,000 Rated
3 75 16,450 7.450 Loads
4 100 20,400 9,250 Not
5 125 25,500 11,550 Developed
6 150 30,600 13,900
NOTES:

{1) Class 7 means rated loads are based on a stuffer weave construction webbing possessing
a minimum certified tensile strength of 9,800 Ib/in. width (67 500 kPa).

(2} See Fig. 7. (For Type VI, consult the manufacturer for rated loads.)

(3} The rated load, in choker hitch, of single leg slings shall be a maximum of 80% of the vertical
hitch rated load as shown in Table 24. )
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'CHAPTER 9-6
Synthetic Roundslings — Selection, Use, and Maintenance

Section 9-6.0: Scope

This Chapter applics to endless slings comprised of
load bearing core(s) made of mulifilament synthetic
yarn(s), enclosed in a protective cover(s), for lifling
purposes.

Section 9-6.1: Materials and Configurations

9-6.1.1 Core. Yarn(s) shall be of a synthetic fiber,
wound togethcr on a plurality ofhtums for even distribu-
tion of the load.

9-6.1.2 Cover. In chemically active environments
the cover shall be the same type yarn as the load
bearing core. In other environments the cover and core
should be the same type yamn. If the cover and core
are different yarn types. follow the recommendations
of the manufacturer or a qualified person. Stitching, if
used, should be of the type to prevent unraveling.

9-6.1.3 Thread. When the core and cover are the
same yarn type, the thread shall be of that yarmn type.
When the core and cover are of a different yam type.
the thread should be of the same yarn type as the core.

9-6.1.4 Coatings. Finishes and coatings shall be
compatible with material of the core, cover, and thread,
and not impair the performance of the roundsling.

9-6.1.5 Configurations. Some basic roundsling

configurations are illustrated in Fig. 13. Roundslings.

of other configurations shall be used in accordance
with the recommendations of the manufacturer or a
qualified person. ' o

Section 9-6.2: Design Factor

The design factor for roundslings shall be 2 minimum
of five (5).

&1

Section 9-6.3: Rated Load

9-6.3.1 The term rated '"_capacitj* is commonly used
to describe rated load.

9-6.3.2 Rated loads for single leg polyester round-
slings shall conform to the values shown in Table 25.
The roundsling shall not be used at a load greater than
that shown in Table 25.

Other polyester roundslings or roundslings made from
other materials shall be used in accordance with the
recommendations of the manufacturer or a qualified
person. V

9-8.3.3 The following equation shall be applicable
to determine rated loads for bridle roundslings, for
multiple leg roundslings. for basket hitches where both
legs are not vertical, and for consideration of the angle
between multiple leg basket hitch rduﬁdsiings (see Table
25 and Fig. 14): )

rated load (resultant) = single leg vertical hitch rated
load x number of legs x sine

of minimum horizontal angle

Sines

. — 0.500
eg. — 0.707
. — 0.866

(o
<o
[ W = R N
o %
e e 49

(13

2
o W

9-6.3.4 Horizontal angles less than 30 deg. should
not be used (see Fig. 14).

Section 9-6.4: Proof Test

‘When specified by the purchaser, roundslings of all

/ types shall be proof tesied.

{a} The proof load for roundslings shall be two
times the vertical hitch rated load.

{6} The proof load for multiple leg roundslings shall
be applied to the individual legs and shall be two times
the vertical hitch rated load of a single leg roundsling.

(b}

{c)

{c)

{c}

{c]

{c)
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Length

Endless Roundsling

Endless Roundsling With Center Cover {Eye and Eye)

SLINGS

Endless Roundsling With Fittings

FIG. 13 SYNTHETIC ROUNDSLING CONFIGURATIONS
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1000 Ib 500 ib 500 b 1000 Ib 1000 b 1000 ib
O C. © 0O
Horizontal o “% )0)/
angle /\\‘ % 6\"‘0 S
all 90deg. ©// sodeq. N A5 deg.
T 8 1
g\ 1L
1000 1b 1000 Ib { 1000 16 1000 ib
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FIG. 14 SLING ANGLES

Section 9-6.5: Roundsling identification

9-6.5.1 Markmg Requ:rements. Each slmg shall
be marked to show:

(a) name or trademark of manufacturer;

(b} manufacturer’s code or stock number;

(c) rated load for types of hitch(es), and the angie
upon which it is ‘based;

(d) core material; and

(e} cover material, if different from core material.

9-6.5.2 Sling identification’ shall be done by the
sling manufacturer.

9-6.5.3 Maintenance of Sling ldentification. -

Sling identification should be maintained by the user
so as to be legible during the life of the sling.

Section 9-6.6: Effects of Environment

3-6.6.1 Chemically Active Environments.
Chemically active environments, such as acids and
caustics can effect the swength of roundslings. The
roundsling manufacturer should. be consulted before
roundslings are used in chemically active environments.

9-6.6.2 Temperature. Polyester roundslings shall
not be used at temperatures in excess of 194°F (90°C)
or at temperatures below —40°F (-40°C). Some synthetic
yarns do not retain their published breaking strength
above 140°F (60°C). The roundsling manufacturer
should be consulted for the temperature range of round-
slings made from other synthetic yarn.

Section 9-6.7: Fittings

(a) Fittings shall be compatible with the mechanical
and environmental requirements imposed on the round-
sling.

(b) Fittings shall have sufficient strength to sustain

twice the rated load of the roundsling without permanent
deformation and shall have a minimum breaking strength
equal to five times the rated load of the "roundsling.

(c) All fitting surfaces shall be smoothly finished
and sharp ‘edges removed so as not to cause damage
to the roundsling.

" (d) Previously used or welded fittings shall be proof
tested to two times the vertical rated load of the
roundsling.

(e) Aluminum fittings shall not be used where fumes,
vapors, sprays, mists or liquids of caumcs or acids
are present.

(f) The eye opening in a fitting shall be the proper
shape and size so that the fitting will seat properly in
the hook or other attachment.

(g) The diameter and width of the bearing surface
of the fitting can affect the strength of the roundsling.
The roundsling manufacturer’s recommendations should
be followed when fittings are used with roundslings.

Section 9-6.8: Inspection Removal and Repair

' 9-6.8.1 Inspection Classification

{a) Initial Inspection. Prior to use, all new, aliered,
modified, or repaired roundslings shall be: inspected by
a designated person to verify compliance with the
applicable provisions in this Volume. '

(b) Regular Inspection. Procedure for roundslings in

* regular service is divided into two general classifications

based upon the interval at which inspection should be
performed. The intervals in tum are dependent upon
the degree of exposure of the roundsling components
to wear and deterioration. The two general classifications
are hercin designated as frequent and periodic, with
respective intervals between inspections as defined

below.

(1) Frequenr Inspection. Visual examinations by

{c)
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the .user or other designated personnel (records not
required).

{a) Normal service — daily when in use

(h) Severe service — each use

(¢) Special or infrequent service — as recom-
mended by a qualified person before and after each
occurrence

(2) Periodic Inspection. Visual inspection by a

designated person making a record of the inspection
or of apparent conditions to provide the basis for a
continuing evaluation.

(a) Normal service — daily when in use

(b} Severe service — each use

(¢} Special or infrequent service — as recom-
mended by a qualified person before and after each
occurrence

9-6.8.2 Inspection Records. Written inspection
records utilizing the identification for each roundsling
as established by the user should be kept on file. These
records should show a description of the new roundsling
and its condition on each periodic inspection.

9-6.8.3 Frequent Inspection. Roundslings shall
be inspected for damage at intervals as defined in para.
9-6.8.1(b)1). In addition, visual observations should
be conducted during regular service for any damage
that appears between regular inspections. Any conditions
such as listed in para. 9-6.8.5 shall cause the roundsling
to be set aside for periodic inspection.

9-6.8.4 Periodic Inspection. Complete inspec-
tions of the roundslings shall be performed at intervals
as defined in para. 9-6.8.1(b)2). Any conditions such
as listed in para. 9-6.8.5 shall be examined and determi-
nation made as to whether they constitute a hazard.

9-6.8.5 Removal Criteria. A roundsling shall be
removed from service if damage such as the following
is visible:

(a) missing or illegible roundsling identification (see
Section 9-6.5);

{b) melting or charring of any part of the roundsling
or fittings including damage from weld spatter;

(c) holes, tears, cuts, abrasive wear. or snags that
expose the core yarns of the roundsling:

{d} broken or wormn stitching in the cover which
exposes the core yarns;

(e} fitings when damaged, stretched, cracked, worn,
pitted, or distorted in any way;

{f) roundslings that are knotted;

2
{

H

ASME B30.9¢-2000

(g) other conditions including visible damage that
cause doubt as to the continued use of the roundsling.

5-6.8.6 Repairs

(a) Temporary repairs of either roundslings or fittings
shall not be permitied. '

(b) There shall be no repairs of load bearing yams
or fittings.

(c) Repairs to protective covers shall be done only
by a roundsling manufacturer or a qualified person.

(d) When repaired, a roundsling shall be marked to
identify the repair agent.

(e} Repaired roundslings shall be proof tested to two
times the vertical rated load before being put back into
service.,

Section 9-6.9: Operating Practices

(a) Roundslings having suitable characteristics for
the type of load, hitch, and environment shall be selected
in accordance with Sections 9-6.3 and 9-6.6.

() The weight of the load shall not exceed the
rated load of the roundsling. Known dynamic loading
shall be considered when determining the rated load
requirement.

{c) Roundslings shall be shortened or otherwise ad-
justed only by methods approved by the roundsling
manufacturer.

(d} Roundslings that appear to be damaged shall not
be used unless inspected and accepted as usable under
Section 9-6.8.

{e) Roundslings shall be hitched in a manner provid-
ing control of the load.

() Sharp corners in contact with the roundsling
should be padded with protective material of sufficient
strength to minimize damage to the roundsling.

fg) All portions of the human body shall be kept
from between the roundsling and the load, and from
between the roundsling and the crane hook or hoist hook.

{#) Personne! should never stand in line with or
next to a roundsling that i1s under tension.

(i} Personnel shall stand clear of the suspended load.

{7/} Personnel shall not ride the roundsling.

(k) Shock loading should be avoided.

(1) Loads should not be rested on roundslings.
Roundslings shall not be pulled from under a load if
the load is resting on the roundsling.

(m) Roundslings should not be stored in an arca
where they may be subjected to mechanical. chemical,
or ultraviolet damage. or where the temperature may
be elevated: refer to Section 9-6.6.

{n) Load applied o the hook shall be centered in
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the base (bowl) of the hook to prevent tip loading on
the hook.

(o) During lifting, with or without load, personnel
shall be alert for possible snagging.

(p) In a basket hitch, the load should be balanced
to prevent slippage.

(g) When using a basket hitch, the legs of the
roundsling should contain or support the load from the
sides above the center of gravity so that the load
remains under conirol.

(r) Roundslings shall be long enough so that the

W

i~
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rated load is adequate when the angle of the legs 1s
taken into consideration; see para. 9-6.3.3.

(s) Roundslings should not be dragged on the floor
or over an abrasive surface.

(¢) If extreme temperatures are involved, the guid-
ance in Section 9-6.6 shall be followed.

(1) Roundslings shall not be constricted, bunched,
or pinched by the load, hook, or any fitting.

(v} Roundslings shall not be used as bridles on
suspended personnel platforms. ~

(w) For multiple leg roundslings used with nonsym-
metrical loads, an analysis should be performed by 2
qualified person 1o prevent overloading of any leg.



ASME B30.9 INTERPRETATIONS

Replies to Technical Inquiries
March 1997 - January 1999

FOREWORD

This publication includes all of the written replies issued between the indicated dates by the Secretary,
speaking for the ASME B30 Committee, Safety Standard for Cableways, Cranes, Derricks, Hoists,
Hooks, Jacks, and Slings, to inquiries conceming interpretations of technical aspects of ASME B30.9,
Slings.

These replies are taken verbatim from the original letiers, except for a few typographical corrections
and some minor editorial corrections made for the purpose of improved clarity. In some few instances,
a review of the interpretations revealed a need for corrections of a technical nature: in these cases a
corrected interpretation immediately follows the original reply.

These interpretations were prepared in accordance with the accredited ASME procedures. ASME
procedures provide for reconsideration of these interpretations when or if additional information is
available which the inquirer believes might affect the interpretation. Further, persons aggrieved by this
inicrpretation may appeal to the cognizant ASME Committee or Subcommittee. ASME does not
“approve,” “certify,” “rate,” or “endorse” any item, construction, proprietary device, or activity.






B30.9 interpretations ] L 9.20, 9-21

Interpretation: 9-20
Subject: ASME B30.6-1995, Derricks and ASME B30.9-1996, Shnﬂs
Date Issued: December 23, 1997 '

Question (1): Is an apparatus held at its foundation by a brace, the brace held either on the surface
of the ground and/or below the ground, a derrick as defined in Section 6-0.2.17 See Attachment |I.

Reply (1): No. The device portrayed does not fall under the scope of the B30 Standard.

Question (2): In moving the load, if as the derrick releases the load for a free fall there is slack
in the cable(s) securing the load (there is a lack of smooth tmmmon in the arc of the radius of the
cable), is this in violation of the Standards?

Reply (2): Since Question (1) is beyond. the scope of the B30 Standard, this question can not be
responded to.

Question (3): Is an assembly (see Attachment 2) which’ includes a harness and support straps
connected to a ring at the end of a lifting mechanism a sling as defined in Section 9-0.2? By way
of background, this assembly (Attachment 2) is' connected to two cables to an A-frame tower, and
the load is hfted by a third cable connected to a separate lift tower (%ee Attachment 1).

Reply (3): Smce Question (1) is beyond the scope of-the- B30 Standard this question can not be
responded to. . . ,

lnterpretatidjrj: 9-121’;
Subject: ASME B30.9-1996. Slings
Date Issued: January 13, 1999

Question (1): Paragraph 9 2.1.2(a) states: **Slings made of rope with 6 x 19 and 6 x 37 classification,
and cable laid slings shall 'have a minimum clear length of rope 10 times the rope diameter between
splices, sleeves, or end fittings.””

Does the minimum clear length of wire rope requxremem of 10 times the rope diameter apply to
turn-back eye slings constructed with 6 x 37 wire rope?.

Reply (1) Yes.
Question (2): If the aiswer to Question (1) is yes, where s‘hou!d the clear length be measured from
if a double swage is used to form the turn-back eye?

Reply (2): The minimum clear length of wire rope is measured between the body side of the bases
of the final terminating splice or end fitting. In your schematic, the measurement of dimension B is
the value required in determining the clear length of rope.
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ATTACHMENT 2




9-22

B30.9 interpretations

Interpretation: 9-22
Subject: ASME B30.9-1996, Slings
Date issued: January 15, 1999

Question: The equation given in para. 9-2.3(d) to determine the rated loads for wire rope slings
configured in a bridle or basket arrangement is as follows:

rated load = single leg sling rated load' x number of legs x sine of minimum horizontal angle
"Tables 3 through 9

In some industries, when using a general purpose 4-leg wire rope sling, the practice is to base the
strength of the configuration upon two legs. The assumption made for not using all four legs is that
the load may be,",can;i‘ed by only two legs while the remaining two legs serve to ‘**balance”’ the load.
Does the sling's design factor account for any uncertainty in the distribution of load among the legs
of a general purpose 4-leg wire, rope sling. configuration?

Reply: The design factor rcferénce_d within the B30.9 volume is used by the sling manufacturer
when producing the sling and is not relevant to the end user when selecting the sling. It is in the
B30.9 volume as‘a point of information. : The, design factors for slings are based upon years of
satisfactory service ,eé;ablished by: organi‘zatign‘s{’and manufacturers and adopted by the B30 Main
Committee. They were adopted to“take into account consideration factors such as dynamic loading,
wear, and corrosion. R I E

The distribution of the load among the legs is a rigging question, not one regarding the rated foad
calculation. - T

The rated load equations given in the B30.9 volume are based upon the characteristic properties of
the sling material, and therefore, the equ - willvary from Chapter to Chapter. In addressing your
specific use of wire rope, the requirémém'of para.-9-2.3(d) “indicates "tha}t,_uthe rated load for a 4-leg
sling is 4 times the single leg rated load g:drrected for the minimum ‘Horizontal angle or for special
nonsymmetrical loading. Nonsymmetrical loads are addressed under para. 9-2:9(aa) and states:

“(aa) for multiple leg slings used with nonsymmetrical loads*,‘ yan 'énalysis by a qualified person
should be performed to prevent overloading of any leg” "
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“Sling & Rigging Hardware Inspection”

To be a quality inspector of slings and rigging hardware the inspector must be capable of
more than recognizing when it is time to remove rigging gear from service. The inspector
should be able to resolve reoccurring problems seen during inspection and be capable of
making recommendations that will result in using the sling or rigging hardware type that
will make rigging safer and more efficient. This course and handout material is designed to

Preface

help the inspector make these types of recommendations.

“Sling and Rigging Hardware Inspection” course inspection processes are based on
OSHA and ASME Standards, manufacturer’'s recommendations and good rigging and

inspection practices used throughout the crane and rigging industry.

Objectives

Terminal:

At the completion of “Sling and Rigging Hardware Inspection” training the participant will
be able to identify sling and rigging hardware types, their applications, defects, failures and

their probable causes.

Enabling:

1.

2.

Identify wire rope constructions used to fabricate wire rope slings.
Identify wire rope component parts
Identify inspection types and requirements

Know the proof testing requirements for wire rope, alloy chain, metal mesh,
synthetic web and synthetic round sling.

. ldentify marking requirements and inspection/removal criteria for wire rope, alloy

chain, metal mesh, synthetic web and synthetic round sling.

Identify marking requirements and inspection/removal criteria for shackles,
G-Links™, eye bolts, swivel hoist rings, rigging hooks, turnbuckles and wire rope
clips.

%
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“Sling & Rigging Hardware Inspection”

10.

11.

12.

References

CFR1926.251

CFR1910.184

ASME B30.9

ASME B30.10

ASTM F 541

RRC 271D

Slingma;(® Rigging Solutions
The Crosby® Group
Campbell® Chain

Actek® Manufacturing and Engineering
Cambridge Wire Cloth company

Web & Tie Down Association
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“Sling & Rigging Hardware Inspection”

How Much Does Rigging Gear Cost?

For many years companies have been seeking competitive pricing and purchasing rigging
gear by making simple phone calls to potential suppliers and asking the price of products
that they have been buying for years; Example: 20 - 1" x 20’ wire rope slings. This type of
purchase is made several times in the course of twelve months. Several improvements
can be made to this process that will save companies money and directly affect their
bottom line. For example, when determining the actual cost of total rigging gear
expenditures, such things as workers compensation claims associated with using these
tools and down time must be taken into consideration.

Before we get to the suggested improvements to the purchasing process, let us discuss
some of the negative aspects of purchasing rigging on bidding price only. First, as the
bidding process continues and the prices get lower, suppliers will find ways to cheapen the
product by using different materials and processes which may result in a reduction in
quality and safety. This is a detriment to the end user. Second, as the quality of the
products deteriorates, it will not last as long, requiring the need for purchasing more often
and/or spend more time using what you have. Third, in most cases there is no way to
identify the manufacturer of many products in the event of an accident. In any event, the
actual overall cost of the, so called, least expensive products actually becomes more.
Fourth, this type of ritual buying process preciudes the purchase of new and improved
products, because there is no place in the chain to introduce creative technology that could
increase productivity, safety and profits.

Our suggestions for improving the process which would result in less money spent on
rigging gear are as follows: First and foremost, those responsible for selecting and
purchasing rigging gear should have thorough training in the products they are buying
from manufacturing to end use. Testing capability, insurance, raw materials, personnel
skills, inventory, equipment, tracing of materials, quality programs, product knowledge,
and a variety of other comparisons that would lead to the very best suppliers should be
evaluated. Alternative products that could lead to significant cost savings, on an annual
basis, should be researched and then considered. New products may require less people,
less equipment, less potential for injury and may be repairable meaning fewer repeat
purchases. Field personnel should be trained in the safe use of rigging gear and proper
inspection technique. The selection of a single very best supplier will result in lower
purchasing costs, allow product tracing and result in a higher quality product in the hands
of the riggers. If free inspection and training programs are part of the supplier’s service,
" then the benefits to the purchaser's company would be measurable and significant.

It is not enough to purchase the same rigging gear over and over at the lowest price. It
makes sense to pay less for better quality, but this cannot be achieved by making a simple
phone call. These calls only result in purchasing more of the same at lower cost and lower
quality.

After a year of using the highest quality supplier with rigging training and inspection
programs, add up the cost of rigging gear, down time and workers compensation claims.
Companies will find they have cost savings and happier employees. Every time a request
comes in for rigging only one phone call needs to be made!

SLINGMAX 7 4
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“Sling & Rigging Hardware Inspection”

INSPECTIONS

Inspection Types
CFR1910.184(e)(3); CFR1926.251(b)(6); ASME B30.9-1.9; B30.9-2.9; B30.9-3.9; B30.9-5.9; B30.9-6.9

Initial Inspection AsmE B30.9-1.9.1; B30.9-2.9.1; 830.9-3.9.1; B30.9-5.9.1; B30.9-6.9.1

Before using any new or repaired sling, it shall be inspected to ensure that the correct
sling is being used as well as to determine that the sling meets the proper regulatory
requirements.

Frequent Inspection (Pre-use) AsSwmE B30.9-1.9.2; B30.9-2.9.2; B30.9-3.9.2; B30.9-5.9.2: B30.9-6.9.2

All slings shall be visually inspected by the person handling the sling each day they are
used. These visual observations should be concerned with discovering gross damage,
which may be an immediate hazzard.

Periodic Inspection Asme 830.9-1.9.3; 830.9-2.9.3; 830.9-3.9.3; 830.9-5.9.3: B30.9-6.9.3

A periodic inspection shall be performed by a designated person on a regular basis
with the frequency of inspection based on:

- frequency of sling use,

+ severity of service conditions,

« nature of lifts being made,

+ experience gained in the service life of slings used in similar circumstances.

Inspections shall be made at least annually and shall include a record of the inspection
or of apparent conditions to provide the basis for a continuing evaluation. Inspections
shall be conducted on the entire length of the sling including splices, end attachments

and fittings. Deterioration that would result in loss of original strength shall be
observed and determination made whether further use would constitute a hazard.

PROOF TESTING

29 CFR 29 1910.184

“Proof test” is a nondestructive tension test performed by the sling manufacturer or an
equivalent entity to verify construction and workmanship of a sling.

ASME B30.9

Proof Test: a nondestructive load test made to a specific multiple of the rated load of the
sling.

5 SLINGMAX 7
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Required Proof Testing

Crane pendants, welded chain sling assemblies and all repaired slings must be proof
tested. Proof testing for welded chain shall occur after required heat treating. A
certificate of test should accompany any tested product.

1) Speltered and swaged end fittings - 2 - 2.5 times Vertical Rated Capacity (VRC)

2)

S)

ASME B30.9-2.6.1(a)

Turnback eyes, mechanical joint grommets, and endless wire rope slings

- 2 times Vertical Rated Capacity (VRC)
ASME B30.9-2.6.1(a)

All components of an alloy steel chain sling, either individualy or as an assembly.

- 2 times rated capamty
ASME B30.9-1.6.1

Metal Mesh Slings - 2 times VRC
ASME B30.9-3.6.1(a)

All repaired slings - 2 times VRC

ASME B30.9-1.6.1;, B30.9-2.6.1(h); B30.9-3.6.1(a); B30.9-5.6.1(b); B30.9-6.6.1(a)

Optional Proof Tests

Wire rope slings, mechanical chain slings, synthetic web slings and synthetic round
slings are to be tested when requested by the buyer.

1)

2)

3)

4)

Wire Rope Slings

ASME B30.9-2.6.1(c) .,

» Hand splice - 1- 1.25 times VRC

» Mechanical (FE) splice - 2 times VRC
Mechanical ~ Alloy Chain
(Complete assemblies)

ASME B30.9-3.6.1(a)

2 times VRC
Strongly recommend that all assemblies
be proof tested.

Slings

Synthetic Web Slings
ASME B30.9-5.6.1(b)

2 times VRC

Synthetic Round Slings
ASME 830.9-6.6.1(a)

2 times VRC

[} assManger
PO. BOX 2423
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CERTIFICATE OF TEST
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times the rated working load. The rated working 108 IS oo nineiccnisicssinissrines pounds / tons at
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Comments:
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‘have boa dofoctive. nesd\xm-ﬂmhwhm o use of L & § Sling Inc. peoduezy.
ondition of the siing of sny portion , if mry sepairs, This wareandy is specifically subiest to the “Defisstions,
atorions, o bk trestment of e sing, or any portion thercof, Casmions, #nd Instructions covering the purchase sad wss of
Fas been mads at any pisce wher than the Selier's Service slings” s printed on the rverss of this certificate.
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WIRE ROPE

Component Parts of Wire Rope

B30.9-2.0 figure 3

Wire rope consists of three basic components: 7) wires that form the strand, 2) multi-wire

strands laid helical around a core and 3) the core.

1)

2)

3)

WIRES that form the strand:

Wire for rope is made of several
materials. The most common type is
high carbon steel, which is available in
various grades

Multi-wire STRANDS laid helical
around a core; .

Strands are made up of two or more
wires, laid in any one of many specific
geometric arrangements.

The CORE which is the foundation of
the rope:

The core is the foundation of the rope
that provides proper support for the
strands under normal bending and
loading conditions. Core materials
include fiber or steel.

)<4—— Wire Rope

In summary: a wire rope consists of three components: wires, strands and a core. To
these may be added what is considered a fourth component: the wire rope lubricant--a
factor vital to satisfactory performance of most operating ropes. The lubricant that
comes on a new rope is adequate for initial storage and the early stages of the ropes
working life, but it must be re-lubed as needed throughout its working life.

|
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Wire Rope Classification

Wire ropes are classified by the number of strands as well as by the number of wires in
each strand. However, these nominal classifications may or may not reflect the actual
construction of the rope. Within each standard classification, ropes of the same size,
grade and core have the same strengths and weights. The 6 x 7 class has one
construction. The others offer several strand designs to provide a variety of operating
characteristics for specific applications.

6 x 7 Classification

Rbpes contain 6 strands with 3 through 14 wires per strand, with no more than 9 of
which are outside wires. :

8 x 19 Classification

Ropes contain 6 strands with 15 through 26 wires per strand, with no more than 12
of which are outside wires

6 x 36 Classification

Ropes contain 6 strands with 27 through 49 wires per strand, with no more than 18
of which are outside wires.

Rotation Resistant

Standard rotation resistant ropes are 19 x 7, 18 x 7 and 8 x 19 constructed
ropes. These ropes consist of an inner layer of strands laid in one direction
covered by a layer of strands laid in the opposite direction. This has the effect of
counteracting torque by reducing the tendency of the rope to rotate.

This type of wire rope as well as the high performance non-spin ropes on the
market today are not recommended for fabrication of wire rope slings.

Rotation-Resistant Rope

Rotation-Resistant Rope is designed to reduce rope
spin. The outer layer rotating to the right 1s balanced
by the mner layer rotating to the left.

SLING £
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(J COLUMBIA RIGGING CORP
. 802 MAITLAND
{

PASCO, WASH. 99301

Cust. Ovder No.
( 1000 FT 7/8 &6X2SFW PRF RRL 1FS IWRE 02872040
POFUIG-XVVU-547302 (

( ¢ : C
2405771
Sovipper's Ko,
{ jwinmcol WIRE ROPE CORPORATION OF AMERICA, INC. 4
M 2904 SIXTH AVENUE SOUTH
-
©< p— SEATTLE, WA 98134 C

Identification and Construction of Wire Rope

To effectively inspect wire rope or wire rope slings an understanding of its construction and
component parts is necessary to properly identify defects and possible solutions during
the inspection process.

Description of Wire Rope
1000 FT 7/8 6X25FW PRF RRL IPS IWRC

1000 FT indicates the length of the wire rope on the reel
718

1) 7/8” is the nc;minal diameter of the wire rope

* Nominal diameter = the smallest diameter a piece of rope should be when

new.
* Rope diameters range from 1/32” to 8”

6X25
1) The 6 indicates the number of strands in a rope.

» There can be as few as 3 strands or as many as 19 strands in a common wire
rope.

2) The 25 indicates the number of wires in a strand of wire rope.

» There can be as few as 7 wires or as many as 72 wires in a strand.

9 SLINGMAX 7
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FW (filler wire)
1) FW indicates the pattern in which the wire is laid to make the strand.

The wires in strands may be all the same size or a mixture of sizes. There are
four common arrangements:

» Ordinary, where the wires are all the same size

- Seale, where larger diameter wires are used on the outside of the strand to
resist abrasion and smaller wire are inside to provide some flexibility.

« Warrington, where alternate wires are large and small to combine great
flexibility with resistance to abrasion.

» Filler, where very small wires fill in the valleys between the outer and inner
rows of wires to provide good abrasion and fatigue resistance.

As the numbef of wires per strand increases, combinations of Filler, Seale,
and Warrington patterns are used to provide certain characteristics.

LA

6 X 19 Ordinary 6 X 19 Seale "6 X 19 Warrington "6 X 25 Filler

PRF

1) PRF describes rope in which each wire
and each strand is mechanically
preformed into a spiral or a helical shape
before it is assembled into the finished
rope. This describes most of the ropes
today. if arope is not PRF (preformed) it
will be a Non-PRF (non-preformed)
rope.

5l Preformed rope does not
24 fray open when cut, like
non-preformed rope.

Preformed Rope Non-preformed Rope

SLINGMAX ~* \
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RRL
1)

IPS

1)

IWRC

1

2)

RRL' (Right Regular Lay) indicates the lay construction of the wire rope.

If the strands in the rope are laid to the right the rope is known as a “right lay”
rope and if spirally laid to the left, as a “left lay” rope.

- Ifthe wires in the strands are spirally
laid in the opposite direction to the
rope lay, the rope is classified as a
‘regular lay” rope.

« If the wires in the strands are laid in the same direction as the strands
themselves, the rope is known as a “lang lay” rope.

- The difference between “regular” and “lang” is easily recognized. The outer
wires in lang lay appear to run at an angle to the axis of the rope. The outer
wires in regular:lay appear to run in the same direction as the axis.

IPS (Improved Plow Steel) refers to the grade of the steel in the rope. The most
common grades for slings are:

» Improved Plow Steel (IPS)

« Extra Improved Plow Steel (EIP or XIP)
« Extra Extra Improved Plow Steel (EEIP or XXIP)

IWRC is the description of the core of the wire rope.

IWRC means independent wire rope core. This type of core is composed of a
separate 7X7 wire rope.

» This is a common core structure for mechanical spliced wire rope sling.

Fiber core is generally sisal or man made synthetic fiber such as polypropylene.
Identified as FC or PC.

+ This core is commonly used when making hand spliced slings.
» Fiber core rope is not recommended for mechanical spliced slings.

The main purpose of the core is to support the outer strands so they can do their
job. An unbalanced rope can be the end result when the core ceases to support
the outer strands. '

11 SLINGMAXS”
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SLINGS

Slings require special attention because they are almost always subjected to severe wear,
abrasion, impact loading, crushing, kinking and overloading. They also merit special
attention because seemingly insignificant changes in sling angle drastically affect their
loading.

Wire Rope Slings (Design Factor - 5:1 aswes309-24)

Special Considerations

1) Capacities “of wire rope slings shall be specified by the manufacturer using a design
factor of 5. Capacities are based on the following factors:
ASME B30.9-2.3 -

« material strength(s)

« design factor

- type of hitch

« angle of loading

» based on a D/d ratio of 20:1

» nominal splicing and end attachment efficiency

2) Rotation-resistant wire rope shall not be used to fabricate slings.
ASME B30.9-2.2(c)

3) Wire rope clips shall not be used to fabricate wire rope slings except where the
application of slings prevents the use of prefabricated slings or where the
specific application is designed by a qualified person. When properly installed,
slings will be rated at 80% of the rated wire rope capacity at a 5:1 design factor.
Clamps shall be installed in accordance with the manufacturer’'s recommendations.
ASME B30.9-2.3.1(a); B30.9-2.3.1(a)(1)

Malleable cast iron clips shall not be used to fabricate sling.
ASME B30.9-2.3.1(a)(2)

SLINGMAX 7 12
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4) Slings shall be made only from new wire rope and regular lay (

S)

6)

7)

8)

wire rope.
ASME B30.9-2.2(a); B30.9-2.2(b)

Slings made of rope with a 6 x19 & 6x36 construction, and T

cable-laid slings, shall have a minimum clear length of 10

times the rope diameter between splices, sleeves, or end 10 times wire

fittings, unless approved by a qualified person.

rope diameter

ASME B30.9-2..3.2(b); CFR1910.184((2)(i); CFR1926.251 (c)(4)(iv); CFR1926.251 (c)(13)(i) 1

Mechanically spliced slings can be formed by folding back
the rope and securing it with one or more metal sleeves pressed
over the wire rope junction. A flemished eye loop can be spliced
and the metal sleeve can be pressed over the tails of the splice.

The difference in appearance is shown below.

Flemish Eye Turn or Loop Back Eye

Thimbles should be used except when their use is
impractical. The thimble’s purpose is to protect the inner
wires of an eye in a wire rope sling from being crushed.

Braided slings shall have a minimum clear length of rope 40
times the component (individual) rope diameter between
the loops or end fittings.

ASME B30.9-2.3.2(c); CFR1910.184 f{ij}, CFR1926.252 (c)(13){(i))

Grommets and endless slings shall have a minimum
circumferential length of 96 times the body diameter of the
grommet or endless sling.

ASME B30.9-2.3.2(d); CFR1910.184 (F)(1ll); cfr1926.251 {c)(13)(iii)

i Multi-part
wire rope sling

13

SLINGMAX ™



“Sling & Rigging Hardware Inspection”™

Proof Tests

All swaged and poured socket assemblies and tunback eye, mechanical joint

grommets and endless wire rope slings shall be proof tested. *All other assemblies

shall be proof tested, when specified by the purchaser using the following criteria:
ASME B30.9-2.6.19(a)

1) *Hand Tucked - proof load shall be a minimum of the rated load and shall not
exceed 1.25 times rated capacity.
ASME B30.9-2.6.2(a)(3)

2) *Wire Rope Clips - a proof load shall be a minimum of the rated capacity and shall
not exceed two times the rated capacity.

3) Mechanical splices, zinc-poured, resin-poured, and swaged sockets - shall have a
proof load of two times its rated vertical capacity.
ASME B30.9-2.6.2(a)(1); B30.9-2.6.2(a)(2)

4) *Multiple Leg Slings - the proof load shall be applied to the individual legs. Any
master link to which legs are connected to shall be proof loaded to two times the
force applied by the combined legs.

ASME B30.9-2.6.2(a)

Welded End Attachments

All welded load-bearing components (welded before or after assembly) in the sling
shall have a désign factor of 5:1 and shall be proof tested by the manufacturer or the
manufacturer's agent to twice their capacity. The sling custodian shall retain proof test
reports and shall make them available to authorized personnel for examination.

ASME B30.9-2.6.1(b);, CFR1910.184 ()(4)(ii); CFR1926.251 (c)(15)(ii)

|dentification

Wire rope slings shall be identified by the 1) rated load for type of hitch(es) and angle
for which it is based, 2) diameter or size and 3) manufacturer. This identification shall
be maintained for the life of the sling.

ASME B30.9-2.7.1(a),; B30.9-2.7.1(b); B30.9-2.7.1(c)

1) Initial identification shall be done by the sling manufacture.
ASME B30.9-2.7.2

ye Py "
2) Maintenance of the sling’s ! S L! NG MAX R
identifications should be 1" % 20"
done by the user. The ,-f’””“\} X<
identifications should be \_/ Vertical  Choker Basket
legible during the life of the ’ ‘
908 72 200

sling. .
ASME B30.9-2.7.3 Rated Capacities in Tons

SLINCMAX A 14
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3) Replacement of sling identification shall be considered a repair. Additional proof
testing is not required.
ASME B30.9-2..7.4

Inspection Records

Written records of the most recent periodic inspection shall be maintained and shall
include the condition of the sling.
ASME B30.9-2.9.3(c)

Inspection (AsME B30.9-2.9.4)

Wire rope slings shall be immediately removed from service if any of the following
conditions are-present:
CFR1910.251 (a)(1)

v Broken wires

Broken Wires Broken Wires at End Fitting

1) Strand-laid and single-part slings
ASME B30.9-2.9.4(b)(1); CFR1910. 184 (H(5)(i)

» 10 broken wires in one rope lay or 5 in one strand in one rope lay

2) Braided and cable-laid slings
ASME B30.9-2.9.4(b)(2); B30.9-2.9.4(b)(3); B30.9-2.9.4(b)(4)

+ Less than eight-part braid and cable laid more than 20 broken wires per
lay or one braid and no more than one broken strand per sling length.

+ More than eight-part braid and cable laid more than 40 broken wires per
lay or one braid and no more than one broken strand per sling length.

v Severe localized abrasion or scraping. 1/3 the original diameter of outside
individual wires can be considered severe.
ASME B30.9-2.9.4(c); CFR1910.184 (f){5)(ii)
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v Kinking, crushing, birdcaging, or any other damage resulting in distortion of the
rope structure.
ASME B30.9-2.9.4(d); CFR1910.184 (f)(5) i)

v Evidence of heat damage.
ASME B30.9-2.9.4(e); CFR1910.184 (D(5)(iv)

v Popped or protruding core.
ASME B30.9-2.9.4(d); CFR1910.184 (D(5)(ii)

v/ Bird caging
ASME B30.9-2.9.4(d); CFR1910.184 (A(5)(ii}

v End attachments that are cracked, deformed, or worn to the extent that the
strength of the sling is substantially affected.
ASME B30.9-2.9.4(f); CFR1910.184(f)(5)(v)

v Severe corrosion of the rope or end attachments.
- Pitting caused by corrosion would dictate removal from service.
ASME B30.9-2.9.4(g); CFR1910.184 (f)(5)(vii)

v Other conditions, including visible damage, that cause doubt as to the continued
use of the sling.
ASME B30.9-2.9.4(j)

v Missing or illegible identification
ASME B30.9-2.9.4(a)

SLINGMAX ~ 16
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Alloy Steel Chain Slings (Deign Factor - 4:1 aswess0.0-1.4)

General Requirements

1)

Chain shall conform to the requirements of ASTM A391 / A 391M for Grade 80
and ASTM A 973/ A 973M for Grade 100 chain.
ASME B30.9-1.2.1

Not all chain is acceptable for lifting. Chain acceptable for lifting is an alloy steel.
Generally Grade 80 or Grade 100. More recently Grade 120 is available in
some sizes. The chain links will be marked to verify their grade.

ASME B30.9-1.3.1(a)

Chain Grades

Grade 30 (PC, G3, G30, G27) Ornamental

Grade 40 (HT, G4, G40, G43) Tie-down and miscellaneous use
Grade 70 (G7, G70) Tie-down

Grade 80 (G8, G80) Alloy chain slings

Grade 100 (G10, G100) Alloy chain slings

Grade 120 (G412, G120) Alioy chain slings

Proof Tests (asme B30.9-1.6)

1)

2)

3)

Prior to use, all new and repaired chain and components of alloy chain slings,
either individualy or as an assembly shall be proof tested. :
ASME B30.9-1.6.1

The proof load of single or multiple leg slings shall be applied to the individual
legs and shall be twice the rated load of a single leg sling.
ASME B30.9-1.6.2(a)

Master links of multiple leg assemblies shall be tested as follows: Double leg
assemblies - 4 times single-leg vertical hitch capacity. Triple and quadruple-leg
bridle assemblies - 6 times single-leg vertical hitch capacity.

ASME B30.9-1.6.2(c) & (d)
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Attachments (asmE B30.9-1.7; CFR1910.184 (e)(2))

1) Hooks, rings, oblong links, pear links, mechanical coupling links or other
attachments shall have a rated load at least equal to that of the alloy steel chain
with which it is used. In those cases where particular usage makes this
impractical, the sling shall be marked with the rated load that is consistent with
the least working load rating of any component.

ASME B30.9-1.5.7: CFR1910.184(e)(2)(i); CFR1926.251(b)(2)

2) Standard attachments should be of a size recommended by the sling
manufacturer. . .
. CFR1910.184(e)(2)(ii)

3) Makeshift fasteners, hooks or links shall not be used. However, nonstandard
end fittings designed by a qualified engineer may be used.
ASME B30.9-1.2.2.(b); CFR1926.251(b)(3)

Safe Operating Temperatures

1) Extreme temperatures will reduce the performance of alloy chain slings.
Reduction of sling capacities in temperatrues above 400°F (205°C) see ASME
Table 3 on page 22 of this book.

ASME B30.9-1.8.1, CFR1910.184(e)(6)

2) Alloy chain slings shall be permanently removed from service if they are heated

above 1000°F.
CFR1910.184(e)(6)

3) The chain manufacturer should be consulted when slings are to be used in
temperatures below -40°F (-40°C) for grade 80 or -20°F (-29°C) for grade 100.
ASME B30.9-1.8.1

Identification ASME B30.9-1.7; CFR1910.184(e)(1); CFR1926.251(b)(1)

1) Alloy chain'slings shall be labeled by the manufacturer with permanently affixed
durable identification stating the following:
ASME B30.9-1.7.2

+ Nominal chain size
ASME B30.9-1.7.1(c); CFR1910.184(e)(1)

+ Chain grade
ASME B30.9-1.7.1(b); CFR1910.184(e)(1)

+ Rated loads for the type(s) of hitch(es) used and the angle which it is based.
ASME B30.9-1.7.1(e); CFR1910.184(e)(1)

« Length (reach)
ASME B30.9-1.7.1(; CFR1910.184(e)(1)

SLINGMAX * 18
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» Manufacturer’s name or trademark

ASME B30.9-1.7.1(a); CFR1910.184(e)(1)

+ Number of legs
ASME B30.9-1.7.1(d)

REACH 8 FT. 6 IN.
wee. 15,000 ..
90° SOS

SLINGMAX®

size 1/2 o©rapE 100
seriAL NO. NE1087 Q

2) Sling identification should be maintained by the user so as to be legible during

the life of the sling.
ASME B30.9-1.7.3

Sling Types

Though sling type identification is not required by either the OSHA or ASME standards,
it is very important information that should be on the tag. Without this information
neither the user or inspector can be sure exactly what fittings the sling was designed

with.

First Symbol (Basic Type)

§ Single leg chain sling

C Single leg with master link each end
D Double leg chain sling

T Triple leg chain sling

Q Quadruple leg chain sling

Second Symbol (Type of Master or End Link)
O Oblong master link
P Pear shaped master link

Third Symbol (Type of Hooks or End Fitting)
$§ Sling hook

G Grab hook

F Foundry hook

L Latch lock hock

19
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Inspection Records
Written records of the most recent periodic inspection shall be maintained and shall

include the condition of the sling.
ASME B30.9-1.9.3(c); CFR1910.184(e)(3)(ii)

Inspection

As with other types of slings, alloy chain slings shall be visually inspected by the person
using it each time it is used. Defects to look for on chain slings are as follows:

v Missing or illegible sling identification
ASME B30.9-1.9.4(a)

v Increase in Length.
CFR1910.184(e)(3)(ii}

Hang chain in a vertical position for preliminary
inspection and to measure length. When possible,

stretch chain out on level floor with all twist removed. N
Compare the new measured length with the length Measure fength
shown on the original 1.D. tag. An increase in length from bearing point

. . to bearing point.
may be due to stretch, wear or a combination of both. 9P

v Localized stretch or wear
ASME B30.9-1.8.2(a); CFR1970.184(e)(3)(iii)

v Abrasion
ASME B30.9-1.9.4(c)

v Excessive wear & grooving at interlink bearing points
ASME B30.9-1.9.4(c); CFR1910.184(e)(8); CFR1926.251(b)(5)

MINIMUM ALLOWABLE THICKNESS AT ANY POINT ON A LINK

Chain Size Minimum Chain Size Minimum
(Inches) allowable thickness (inches) allowable thickness
(Inches) (inches)
9/32 e - 0.189 34 cmeeeeemeeee—— 0.687
3/8 e - 0.342 TI8 e 0.750
/2 e 0.443 e 0.887
58~ 0.546 1-1/4 e 1.091

SLINGMAX 20
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v Twisted and bent links
ASME B30.9-1.9.4(e)

Bent Bent Twisted

v Cracks or breaks
ASME B30;9-1.9,4(b)

v Gouges or other marks
ASME B30.9-1.9.4(c)

v Excessive pitting or corrosion
ASME B30.9-1.9.4(g)

v Burned links caused by welding stingers
or splatter, buss bars or ground
contacts.

ASME B30.9-1.9.4(f) & (i)

v" Deformation or damage of master links, connecting links and end fittings
ASME B30.9-1.9.4(h); CFR1910.184(e)(9)(i)

Alloy Chain Sling Repairs

1) Repairs shall only be made by the sling manufacturer or qualified personnel.
ASME B30.9-1.9.5(a)

2) When chain repairs are made the following criteria shall be followed:
ASME B30.9-1.5

v Cracked, broken, or bent links or attachments shall not be repaired: they shall

be replaced.
ASME B30.9-1.9.5(e)

v Repaired slings shall be permanently marked to identify the repairing agency.
ASME B30.9-1.9.5(b)

v Mechanical coupling links or carbon steel repair links shall not be used to
repair broken lengths of alloy chain.
ASME B30.9-1.9.5(e)

21 SLINGMAX 7~
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v Mechanical coupling links shall not be used within the body of an alloy chain
sling to connect two pieces of chain.
ASME B30.901.9.5(1)

v Modifications or alterations to the sling or components shall be considered as

repairs.
ASME B30.901.9.5(g)

v All repairs shall comply with the proof test requirements.
ASME B30.901.9.5(h)

Effect of Elevated Temperature on Rated Load of Alloy Steel Chain

Grade 80 Grade 100
Temporary Permanment Temporary Permanment
reduction of reduction of reduction of reduction of
e LS - - ey
oF o Temperature Temperature Temperature Temperature
Below 400 Below 204 None None None None
400 4 204 10% None 15% None
500 260 15% None 25% 5%
600 316 20% 5% 30% 15%
700 371 30% 10% 40% 20%
800 427 40% 15% 50% 25%
900 482 50% 20% 60% 30%
1000 538 60% 25% 70% 35%
Over 1000 Qver 538 Note (1) Note (1) Note (1) Note (1)

Note:
(1) Remove from service

SLING 4

_RIGGING SOLUTIONS
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Metal Mesh Slings (Design Factor - 5:1 aswes309-3.4)

General Requirements

1) Fabric constructioh shall be in accordance with the table

shown below.
ASME B30.9-3.2.1 TABLE 14

2) Other materials such as stainless steel, monel, or alloy
steels may be used. VWhen mesh slings are produced
from such materials, the sling manufacture shall produce
specific data. '

* ASME B30.9-3.2.4;

3) Rated loads shall be based on the following factors:

« Material strengths

+ Design factor

+ Type of hitch

Angle of loading
ASME B30.9-3.5.1(a), (b), (c), & (d)

FABRIC CONSTRUCTION (METAL MESH SLINGS)

Heavy Duty Medium Duty Light Duty

Normal spiral turns per foot of mesh width. 35 43 59
Approximate wire size. 10 gauge 12 gauge 14 gauge
(0.135in.) (0.105in.) (0.080in.)

Normal cross rods per foot of fabric length. 21 30 . 38
Approximate size cross rods. 8 gauge 10 gauge 14 gauge
(0.182) (0.135in.) (0.080 in.)

Nominal fabric thickness. 172 in. 3/8 in. 5/16 in.

4) Other metal mesh materials and configurations not covered by ASME B30.9
shall be rated in accordance with the recommendation of the sling manufacturer

or a qualified person..
ASME B30.9-3.5.6

5) Slings used in pairs should be attached to a spreader beam.
ASME B30.9-3.10.4(r}
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Proof Test

1) All new metal mesh slings shall be proof tested by the sling manufacturer or
qualified person to 2 times its vertical rated capacity.
ASME B30.9-3.6.1(a); ASME B30.9-3.6.2

2) Coated slings shall be proof tested prior to coating.
ASME B30.9-3.6.1(b)

Attachments

1) End fittings capacity shall be at least equal to the fabric to which it is attached.
ASME B30.)9-3.2.3(a)

2) Fittings shall have sufficient strength to sustain twice the rated load of the sling
without visible permanent deformation.
ASME B30.9-3.3.3(b)

3) All surfaces of end fittings shall be cleanly finished and sharp edges removed.
ASME B30.9-3.2.3(c)

4) When components of the sling have a lower rated load than the metal mesh with
which it is being used, the sling shall be identified with a rated load consistant
with the lowested load rating of any components.

ASME B30.9-3.5.7

Identification
1) Each sling shall be marked to show the following:

» Name or trademark of manufacturer
ASME B30.6-3.5.1(a)

» Rated load for the type of hitch(es), and the

angle upon which it is based
ASME B30.9-3.5.1(b)

- Width and gauge
ASME B30.9-3.5.1(c)

w &=
® -
[
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2) Sling identification shall be done by the sling
manufacturer.
ASME B30.9-3.7.2

3) The user should maintain the identification as to
its legibility during the life of the sling.
ASME B30.9-3.7.3

Zag 3 F
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4) Replacement of the sling identification shall be considered a repair. Additional
proof testing is not required.
ASME B30.9-3.7.4

Effect of Environment

1) Slings can be used in the following temperatures without derating the sling.

* -20°F (-29°C) to 550°F (288°C)
ASME B30.9-3.8.1(a)

2). Elastomerter coated slings.

« 0°F (:18°C) to 200°F (93°C)
ASME B30.9-3.8.1(b)

3) For operations outside these temperature ranges or other coatings consult
the manufacturer for specific data.
ASME B30.9-3.8.1(c)

4) The sling manufacturer should be consulted before slings are used in
chemically active environments.
ASME B30.9-3.9.1

Sling Types

Type | metal mesh slings are designed to be used in vertical, choker, and basket hitch
configurations. Where as Type |l metal mesh sling are to be used in a vertical or basket
hitch only.

Length measured pull to pull.

Length measured pull to pull.
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Inspection Records

Written records of the most recent periodic inspection shal be maintained and shall
include the condition of the sling.
ASME 830.9-3.9.3(c)

Inspection

As with other sling types metal mesh slings should be inspected before each use.
Periodic inspections shall be conducted at least annually. Periodic inspection shall be
conducted on the entire lent of the sling, including splices, end attachments, and
fittings.

ASME B30.9-3. Q.B(a)

Metal mesh slings shall be removed from service if damage such as the following is
visible:

v Missing or illegible identification.
ASME B30.9-3.9.4(a)

v A broken weld or broken brazed joint along the sling edge.
ASME B30.9-3.9.4(b)

v A broken wire in the mesh.
ASME B30.9-3.9.4(c)

v Reduction in wire diameter of 25% due to abrasion or 15% due to corrosion.
ASME B30.9-3.9.4(d)

v Lack of flexibility due to distortion of the mesh.
ASME B30.9-3.9.4(e)

v Distortion of the choker fitting so the depth of the slot is increased by more than
10%.
ASME B30.9-3.9.4(f)

v Distortion of either end fitting so the width of the eye opening is decreased by
more than 10%.
ASME B30.9-3.9.4(g)

v A 15% reduction of the original cross-sectional area of metal at any point around
the hook opening of end fitting.
ASME B30.9-3.9.4(h)

v Visible distortion of either end fitting out of its plane.
ASME B30.9-3.9.4()

SLINCMAX 7" 26
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v Cracked end fittings.
ASME B30.9-3.9.4(j)

v" Spirals locked or without free articulation.
ASME B30.9-3.9.4(k)

v’ Fittings that are pitted, corroded, cracked, bent, twisted gouged, or broken.
ASME B30.9-3.9.4(1)

v" Other conditions, including visible damage, that cause doubt as to the continued
use of the sling.
ASME B30.9-3.9.4(m)

Repairs

1) Metal mesh slings shall be repaired only by a metal mesh sling manufacturer or
a qualified person.
ASME B30.9-3.9.5(a)

2) Repaired slings shall be permanently marked to identify the repairing agent.
ASME B30.9-3.9.5(b)

3) Cracked, broken, bent, or damaged metal mesh or components shall not be
repaired; they shall be replaced.
ASME B30.9-3.9.5(d)

4) All repa‘ired mesh slings shall be proof load tested.
ASME B30.9-3.9.5(¢)

5) Modifications or alterations to the sling or components shall be considered a
repair.
ASME B30.9-3.9.5(f
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Synthetic Web Slings (Design Factor - 5:1 aswess0.9-5.4)

Basic Sling Types Aswe B30.9-5. Fig. 16

LTI =

| B

Type 1-TC Sling Type 2-TT Sling Type 3 - EE Sling Type 4 - EE Sling Type 5 -EN Sling  Type 6 - RE Sling

Siings with a triangie on  Slings with a triangle on  Slings with eyes on both Same as a Type-3 but Endless sling, sometimes  Returned eye or Reversed

ane end & slotted triangle poth ends, ends, straight or tapered. eyes are twisted to a right refered to as a grommet  eye sling.
on the other end. angle to the sling body. sling.
Attachments

1) Fittings shall be manufactured to ensure that the rated load shall be at least the
same as the synthetic webbing sling.
ASME B30.9-5.2.4(a); CFR1926.251(e)(4)(ii}

2) End fittings shall have sufficient strength to sustain twice the rated load of the
sling without permanent deformation and a minimum breaking strength equal to
five times the rated capacity of the sling.

ASME B30.9-5.2.4(b); CFR1910.184(i)(3)(i); CFR1926.251(e}{4)(i)

3) Surfaces shall be cleanly finished and
sharp edges removed {o prevent damage
to the webbing.

ASME B30.8-5.7(c); CFR1926.251{e)(4){ii}

4) The eye opening in the fitting shall be the
proper shape and size to ensure that the
fitting will seat properly in the hook or other
attachment.

ASME B30.9-5.10.1(g); CFR19710.184({)(3)(ii)

End Fitting

SLINGMAX S 28
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Identification

Synthetic web slings shall be labeled by the manufacturer with a permanently affixed,
durable identification showing the following:
ASME B30.9-5.7.1

1) Manufacturer’'s name or trademark.
ASME B30.9-5.7.1(a); CFR1926.251(e)(1)(i)

2) Manufacturer’'s code or stock number.
ASME B30.9-5.7.1(b);

3)- Type of synthetic web material (e.g., nylon, polyester).
ASME B30.9-5.7.1 (d); CFR1926.251(e)(1)(iii)

4) Rated loads for types of hitches used (vertical, choker and basket).
ASME B30.9-5.7.1(c); CFR1926.251(e)(1)(ii)

5) Sling identification should be maintained by the user so as to be legible during
the life of the sling.
ASME B30.9-5.7.3

6) Replacement of the sling identification shall be considered a repair. Additional
proof testing is not required.
ASME B30.9-5.7.4

- SLINGMAX®  §i\&

TYPE  SERIAL NO. WIDTH = LENGTH

 EE2-902 | 2 in 10 #

___RATED CAPACITIES IN LBS. 1

_VERTICAL = CHOKER ' BASKET
6400 4800 12800

Synthetic Web Sling Tag

Special Considerations

1) Polyester and nylon web slings shall not be used at temperatures in excess of

180°F.
CFR1910.184(i)(7); CFR1926.251(e)(7)

2) Slings that incorporate aluminum fittings shall not be used where fumes, vapors,
sprays, mists or liquids of caustics or acids are present.
CFR1910.184(i)(6)(ii)): CFR1926.251(e)(6)(iii)
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3) Nylon web slings shall not be used where fumes, vapors, sprays, mists or liquids
of acid or phenolic are present.
CFR1910.184(i)(6)(i); CFR1926.251(e)(b){i}

4) Polyester web slings shall not be used where fumes, vapors, sprays, mists or
liquids of acid or caustics are present.
CFR1910.184(i)(6)(ii); CFR1926.251(e)(6)(ii}

. Dry o s Oil,
Suong Bleaching d Iy Ketones |Oil, Crudelubricatin Soaps & | Water & | Weak
Alkalies | Agents

Cleaning | Ethers Hydrocarbd  ns Detergents| Saltwater | Alkalis

Acids Alcols  |Aldehydes|
i Solvents

ng

NyLon | NO | OK|OK OK|NO OK| OK OK|OK | OK|OK OK OK|OK| OK
pOLYESTER | * |OK | NO| ** |OK|OK| NO | OK|OK OK OK | OK|OK OK| OK
*Disintegrated by concentrated sulfuric acid f"Degraded by strong alkalis at elevated tempertatures GENERAL GUIDE ONLY

5) Synthetic web slings are not recommended where extensive exposure to
sunlight or ultraviolet light is experienced.
WSTA - 2000; ASME B30.9-5.9.4(h)

6) Stitching shall be the only method to fabricate synthetic web slings. The
stitching thread shall be the same yarn type as the sling webbing.
ASME B30.9-5.3.1(2a)&(b); CFR1910.184(i)(4); CFR1926.251(¢)(5)

7) Written inspection records, utilizing the identification for each sling as
established by the user, shall be kept for all slings. These records should
show a description of the new sling and its condition on each periodic
inspection.

ASME B30.9-5.8. 2 )

Proof Test

When specified by the purchaser, web slings of all types shall be proof tested as
follows: jasmE B30.9-5.6.1(6)]

1) For single or multiple-leg slings and endless slings, each leg shall be pulled to
two times the single-leg vertical rated load.
ASME B30.9-5.6.2(a) & (b)

2) Prior to intial use, all synthetic web slings incorporating previously used or
welded fittings and all repaired slings shall be proof tested.
ASME B30.9-5.6.1(a)

3) Master links for multiple-leg bridles shall be tested to 2 times the total vertical
rated capacity of all the sling legs combined.
ASME B30.89-5.6.1(b), (c), (d}, & (e}
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Inspection

As with all slings, synthetic web slings shall be visually inspected by the person using it
each day of its use. These slings should be inspected for the following defects:

v Missing or illegible sling identification
ASME B30.9-5.9.4(a)

v" Acid or Caustic Burns
ASME B30.9-5.9.4(b); CFR1910.184(i)(9)(i); CFR1926.251(e}(8)(i)

v Melting or Charring
ASME B30.9-5.9.4(c); CFR1910.184(i)(9)(ii); CFR1926.251(e)(8)(ii)

Acid Burn Meilting

v Holes, Tears, Cuts or Snags
ASME B30.9-5.9.4(d); CFR1910.184(i)(9)(iii); CFR1926.251(e){8)(iii)

Cut

v Knots in any part of the sling
ASME B30.9-5.9.4(q)

Knot

Abrasive Wear
v" Excessive abrasive wear
ASME B30.9-5.9.4(f)

SLIMGMAX 7

RIGGING SOLUITIONS
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Y/

v

v

Broken or Worn Stitching in load bearing splices
ASME B30.9-5.9.4(e); CFR1910.184(i)(9)(iv); CFR1926.251(e)(8)(iv)

Pitting, corrosion, cracks, distortion and broken end fittings
ASME B30.9-5.9.4(i); CFR1910.184()}(9)(v); CFR1926.251(e}{(8)(v)

Discoloration and brittle or stiff areas on any part of the sling, which may mean
chemical or ultraviolet/sunlight damage.
ASME B30.9-5.9.4(h); ASME B30.9-5.10.3(a)

v Any other conditions that might cause suspicion as to the slings integrity.

. ASME B30.9-5.9.4(k}

Repairs

1)

2)

3)

4)

S)

6)

7)

Synthetic web slings shall only be repaired by a sling manufacturer or
equivalent entity.
ASME B30.9-5.9..53(a); CFR1310.184(i)(8)(i}

Repaired slings shall be marked to ideritify the repairing agency.
ASME B30.9-5.9..53(b)

Repaired slings shall be proof tested to twice the rated capacity before being
returned to service.
ASME B30.9-5.9.5(f); CFR1910.184(i)(8)(ii)

v A certificate of the proof test shall be retained and made available for
examination.
CFR1910.184()(8)(ii)

Temporary répairs of either webbing, fittings, or stitching shall not be permitted.
ASME B30.9-5.9.5()); CFR1910.184()(8)(iii)

Cracked, broken, melted, or damaged webbing material or fittings other than
hooks shall not be repaired.
ASME B30.9-5.9.5(d)

Modifications or alterations to the sling components shall be considered as
repairs.
ASME B30.9-5.9.5(g)

There shall be no repairs to a load bearing splice.
ASME B30.9-5.9.5(h)

BLING
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Synthetic Round Slings (Design Factor - 5:1 asves309-6.2)

Synthetic round slings are a single or Twin-Path®
design usually made from strands of polyester fiber
with a single or double protective covers. Load
bearing strands may also consist of special high
performance and/or heat resistant fibers. Be sure to
follow the manufacturer's recommendations for use
when using these special fibers.

Fittings
1)

2)

3)

4)

9)

6)

Fittings shall be compatible with the mechanical and environmental
requirements imposed on the sling. '
ASME B30.9-6.8.3

Fittings shall be manufactured to ensure that the rated load shall be at least
equal to that of the round sling.
ASME B30.9-6.2.4(a)

Fittings shall have sufficient strength to sustain twice the rated load of the
sling without permanent deformation and a minimum breaking strength equal to
five times the rated capacity.

ASME B30.9-6.2.4(b)

Surfaces shall be cleanly finished and sharp edges removed to prevent
damage to the sling.
ASME B30.9-6.2.4(c)

Previously used or welded fittings shall be proof tested to two times the vertical
rated load of‘the sling.
ASME B30.9-6.6.1

Follow the manufacturer’s recommendations for the diameter and width of the
bearing surfaces of fittings used with round slings
ASME B30.9-6.3.1(e)

Identification (asme B30.9-6.7)

1) Each round sling shall be marked, by the manufacturer, to show the following
information:
ASME B30.9-6.2

» Manufacturer’s identification;

ASME B30.9-6.7.1(a)

» Manufacturer's code or stock number;

ASME B30.9-6.7.1(b)

SLINTMAX #°
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« Rated loads for types of hitches & angles on which they are based;
ASME B30.9-6.7.1(c)

+ Core material;

ASME B30.9-6.7.1(c) S LI N GM AX ® TV\gtll—ﬁéTHU

¢ Cover material, if different K-SPEC™ U.S. PAT. # 4,850,629 |
from core material. TYPE = SERIAL NO. ; LENGTH

ASME B30.9-6.7.1(e) TPXC2000 ) 10 |

" RATED GAPACITIES IN LBS.

5) Sling identification should EVERT?CAL CHOKER = BASKET

be maintained by the user

so as to be legible during 20000 o 16000 | 40000 |,

the life of the sling.
ASME 830; 9-5.7.3

6) Replacement of the sling identification shall be considered a repair. Additional
proof testing is not required.
ASME B30.9-5.7.4 )

Proof test

When specified by the purchaser, round slings of all types shall be proof tested as
follows:

1) The proof load for round slings shall be two times the vertical rated load.
ASME B30.9-6.4(a)

2) The proofload for multiple leg round slings shall be applied to the individual legs
and shall be two times the vertical rated load of a single leg.
ASME 830.9—6,4(122

3) *Multiple Leg Slings - the proof load shall be applied to the individual legs. Any
master link to which legs are connected to shall be proof loaded to two times the
force applied by the combined legs.

ASME B30.9-2.6.2(a)

Inspection (AsmE B30.9-6.4)

As with all slings, round slings shall be visually inspected by the person using it each
day of its use. These slings should be inspected for the following defects:

v Missing or illegible identification,
ASME B30.9-6.9.4(a)

¥ Acid or causlic attack

ASME B30.9-6.9.4(5) T
Acid Attack
v Evidence of heat damage; AswE 830.9-6.9.4(c)

SLINGMAX 7~ 24
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“Sling & Rigging Hardware Inspection”

v Weld splatter that exposes core yarns
ASME B30.9-6.9.4(f)

v Hole, tears, cuts, abrasive wear or snags that expose core yarns of the round
sling;
ASME B30.9-6.9.4(d)

S 2

Hgat Damage Damaged Core Yarn

v Broken or damaged core yarns;
ASME B30.9-6.9.4(e)

v Fittings when damaged, stretched, cracked, worn, pitted or distorted in anyway
ASME B30.9-6.9.4(i)

v Round slings that are tied
into knots;
ASME B30.9-6.9.4(f)

v Discoloration and brittle or stiff areas on any part of the sling, which may mean
chemical or ultraviolet/sunilight damage. '
ASME B30.9-6.9.4(h)

v Pitting, corrosion, cracks, bent, twisted, gouged, or broken end fittings
ASME B30.9-6.9.4()

v Other conditions including visible damage that cause doubt as to the continued
use of the sling.
ASME B30.9-6.9.4(k)

v Some slings are equipped with optical tell-tails (a fiber optic) to assist in
determining internal damage.
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“Sling & Rigging Hardware Inspection”

The condition of the internal core yarn can be inspected by checking the
continuity of the fiber optic cable. If crushing, cutting, heat or chemical damage,
has occurred then the damage to the fiber optic cable will destroy its ability to
transmit light from one end to the other giving the inspector a reason tc remove
the sling from service and send it to the manufacturer for repair evaluation.

Tell-Tails

Fiber Optic Tell-Tail .

v Twin-Path® designs are equipped with Tell-Tail inspection to assist in
determining internal damage

Tell-Tails should extend 1/2” past the tag area of each sling. If both Tell-Tails are

not visible or they show evidence of chemical degradation remove the sling from
service. Send to the manufacturer for repair evaluation.

Repairs (AsmE B30.9-6.9.5)

1) Temporary repairs of either round slings or fittings shall not be permitted.
ASME B30.9-6.9.5(j)

2) There shall be no repairs to load bearing yarns or fittings.
ASME B30.9-6.9.5(h)

A Repair Patch

3) Round sling repairs shall be done by the manufacturer or a qualified person.
ASME B30.9-6.9.5(a)

4) When repaired, a round sling shall be marked to identify the repair agent.
ASME B30.9-6.9.5(a)

5) Cracked, broken, melted, or damaged webbing material or fittings other than
hooks shall not be repaired.
ASME B30.9-6.9.5(d)

8) Repaired round élings shall be proof tested to two times the vertical rated load
before being put back into service.
ASME B30.9-6.6.1(b)

SLINGMAX 7" 36
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“Sling & Rigging Hardware Inspection”

RIGGING HARDWARE

Shackles

General Information

£

Anchor Shackle Chain Shackle Synthetic Sling Saver Shackle
Screw Pin Type Round Pin Type Safety Bolt Type

1) Shackles are manufactured in three basic configurations for rigging.

» Anchar shackles
+ Chain shackle

+ Synthetic shackles Round

Pin
NOTE: Rourid pin shackles are not designed to be l
used in a general rigging atmosphere.

2) Shackle design factors depend on their size.

» Shackles up to 4 inches a factor of 5 is required.
» Shackles larger than 4 a factor of 4 is required.

3) In most cases, shackle size is determined by the
diameter of the steel in the body (bow) of the
shackle.

Anchor and Chain shackle size is

determined by the bow diameter \
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“Sling & Rigging Hardware Inspection”

Identification

1) Shackles which are not properly marked by the manufacturer shall be
discarded.

2) Each shackle body shall be permanently and
legibly marked in raised or stamped letters on the
side of the shackle body with an identifying
manufacturer's name or trademark, shackle size
and its Working Load Limit (WLL).

- » Shackle pins and bolts shall be unmarked.

Inspection
Before each use, shackles shall be inspected to the following criteria:
1) Shackle pins shall fit freely without binding.

v Seated screw pin shackles shall be able to be disassembled by hand after the
first half turn.

v The pin shall show no sign of deformation.

v Shackles shall not be used if the pin cannot be completely seated.
2) Shackles shall have no defect that will interfere with serviceability.

v Shackle opening up more than its original distance

v' Damaged thr;ads

¥ lllegible or improper markings

Check for wear

v Wear greater than 10% of

normal diameter (pin or body) Check for wear

and siraightness

v Cracks or other deformations

Check that pin is
always sealed

I Check that the
. shackle is not

| l,____/ “apening up”.




“Sling & Rigging Hardware Inspection”

Operating Guidelines

1) Never replace the shackle pin with a bolt, only a properly fitted pin shall be used.
Bolts are not intended to take the loading that is normally applied to the pin.

2) Screw pin shackles shall not be used if the pin can roll under loading and
become unscrewed.

I the foad shifts the siing will
unscrew the shackle pin.

3) Ratings on shackles are for in-line loading. (The bolt or pin is perpendicular to
the load). Shackle capacity shall be reduced accordingly when pulled at an
angle to the pin.

in Line
F 3

45° - 45 degree a reduction of 30% capacity
» 90 degree a reduction of 50% capacity

» 90°

WARNING: Round pin shackles shall never be
side loaded.

O

{ the Crosby Group - page 65)

Packings

4) The shackled pin should go in the hook
whenever more than one sling or other
lifting device is attached to the shackle.

+ Washers may be used to pack the pin
to centralize the shackle if necessary.
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“Sling & Rigging Hardware Inspection”

G-Link™ Connectors (Design Factor 5:1)

G-Links™ are used to connect synthetic web and round slings to each other and to
hardware.

1) Made from forged or alloy steel.

2) Size is determined by the capacity and sling width
3) Capacity is to be stamped or embossed on link.

4) Capacities are doubled when links are doubled up.

5) When cfonnecting slings to hardware

Inspection

When damage such as the following is visible remove G-Link™ connectors from
service.

v' Be sure both sides are equal in length
v Check for twisting and opening up of the link.

v' Cracks m any part of the link

SLINGMAX ~ 40
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“Sling & Rigging Hardware Inspection”

Eye Bolts /\
®)

General Requirements

o

/
1) Only shouldered eye bolts shall be used, when loading 7

is NOT vertical (90 degrees from horizontal). >

7

+ When non-shouldered eye ( )
bolts are used, they must \
/
>

be used only in vertical
pulls.

Shouldered Eye Bolt
/
i

Non-Shouldered Eye Boit

2) The WLL rating shall have a minimum design factor of 5. VWhen loading at an
angle the WLL must be modified to ensure compliance with the minimum design
factor of 5.

EYE BOLTS
* Shoulder Type Only
* Forged Carbon Steel

N LINE

45°

Stock Diameter Working Load Limits (Ibs) Corresponding to Angle of Puill
(inches) In-Line Puil | 45° 90°

* 1/4 i 650 195 ; 162
516 ’ 1,200 360 300

3/8 , 1,550 465 387w

12 | 2,600 | 780 ' 650

| 5/8 | 5,200 1,560 1,300

7/8 ' 10,600 3,180 ~~ 2,850

1 13300 3,990 3.400

1-1/4 21,000 6,300 5250

1-1/2 24,000 7,200 , 6,000

The Crosby Group (pé "140) '
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“Sling & Rigging Hardware Inspection”

3) Nuts, washers, or drilled plates shall not be used or assembled to make
shouldered eye bolts.

4) Shoulders shall seat uniformly and snugly against the surface on which they
bear.

Identification

Each eye bolt shall have the manufacturer's name or identification mark forged in
raised characters on the surface of the eye bolt.

Inspection

v Careful visual inspection of each eye bolt immediately before use is mandatory.
Eye bolts that are cracked, bent or have damaged threads should be discarded.

v The shank of the éye bolt shall not be undercut and shall have a smooth radius
into the plane of the shoulder.

Operation Practices

1) The size of the hole shall be checked for the proper size of eye bolt prior to
installation. The conditions of the threads in the hole shall be checked to ensure
the eye bolt will secure and the shoulder can be brought to a snug and uniformly
engaged seat. '

2) The shoulder of the eye bolt must be flush with the surface.

» When eye bolts cannot be properly inserted and aligned with each other,
properly sized washers or shims may be inserted under the shoulder to
facilitate the tightening and aligning of the eye bolts.

2 i

AR 77 e 4 e
\\ /“ / RN 7 /x" RN ///! \\\ N 7

When eye bolts can not be aligned... ...Use a shim

SLINGMAX ~ " i
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“Sling & Rigging Hardware Inspection”

3) To keep bending forces on the eye bolt to a minimum, the load shall always be
applied in the plane of the eye, never in the other direction.

Correct Orientation

Load is in the plane of
the eye.

Incorrect Orientation

When the load is applied
to the eye in this direction
it will bend.

4) Angular loading of the eye bolts should be avoided. Angular loading occurs in
any lift in which the lifting force is applied at an angle to the centerline of the
shank of the eye bolt.

+ Never angular load non-shouldered eye bolts.

Results of angular loading
non-shouldered eye boilts.

—O\

N\

5) When more than one eye bolt is used in conjunction with multiple-leg rigging, it
is recommended that spreader bars, lifting yokes or lifting beams be utilized to
eliminate angular loading.

. Poor Practice
(Qy

6) If a rigging hook will not go completely
into the eye bolt, a shackle shall be
used to avoid hook tip loading.

7) Slings should not be reeved through a
pair of eye bolts. Only one leg should
be attached to each eye bolt. Reeving
sling through eye bolts adds greater /V
load tension in the eye bolt than &=

normally calculated by using the sling

angle.
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“Sling & Rigging Hardware Inspection™

Swivel Hoist Rings

General Information

1) Determine the loads on each hoist ring and select a ring whose Working Load
Limit (WLL) will not be exceeded.

2) Install hoist ring to recommended torque value (imprinted on top of the swivel)
with a torque wrench. Be sure the bushing flange meets the load surface.

3) Never use spacers between bushing flange and mo’unting surface.

4) After placement check hoist ring for proper rotation and alignment. There
should be no interference between load and hoist ring bail.

5) When installed with a retention nut, the nut must have full thread engagement
and must meet one of the following standards to develop the WLL.

« ASTM A-563 (A) Grade D Hex Thick (B) Grade DH Standard Hex
» SAE Grade 8 - Standard Hex ‘

Inspection
Always inspect hoist ring before use for:
¥ Signs of éorrosion, wear or damage, i /
v' Bail for bending and elongation,

&

v Be sure threads on shank and receiving holes
are clean, not damaged and fit properly,

hread Damage

v Check torque with torque wrench before using already installed rings,

v" Make sure there are no spacers used between bushing flange and the mounting
surface,

v" Always ensure free movement of bail. It should pivot 180° and swivel 360°

t

'
fumh

RIGHT =~




“Sling & Rigging Hardware Inspection”

Rigging Hooks

General Information

1) Rigging hooks are hooks that do not necessarily support a load in a direct-pull
configuration, such as grab hooks, sorting hooks and sling hooks.

2) The WLL for a rigging hook shall be equal to or exceed the rated load of the
chain, wire rope or other suspension member to which it is attached.

+ The designed WLL applies only when the load is applied in the saddle of the
hook. ,

RIGHT WRONG

0

3) The manufacturer’s identification shall be forged or die-stamped on a low stress
and non-wearing area of the hook.

Inspection

v Look for distortions such as bending and twisting exceeding 10 degrees of the
point from the plane of the center axis of the hook.

v Check for increase in throat opening exceeding 15% of original throat opening.

NOTE: It is strongly recommended to remove hooks from service if any
evidence of deformation of any sort is present.
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“Sling & Rigging Hardware Inspection™

v Check for wear in the saddle and eyelet area of the hook. Wear exceeding 10%
of the original dimension is sufficient enough to take the hook out of service.

v Check for cracks, severe nicks and gouges.
v Check the hook attachment and securing means for defects.

. Rigging hook shall be inspected as part of the sling to which they are
attached.

RIGGING HOOK INSPECTION POINTS

Check for wear

and eiongation.\

. . Check for
hook twist.
Check for opening
Check for cracks of hook throat. I
and twisting.
va |
\l\
I
!
|
Check for wear |

and cracks.

SLINGMAX T 46
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Turnbuckles

Types of Turnbuckles

Jaw & Jaw Jaw & Eye Hook & Eye Hook & Hook

General Information

1) Turnbuckles used in hoisting and rigging operations shall be fabricated from
forged alloy steel.

2) Ifaturnbuckle is used in an application where vibration is present, the end fitting
should be secured to the frame with lock pins or wires to prevent them from
turning and Ioosening.

LURIVTRTD

GOOD PRACTICE POOR PRACTICE

« Lock nuts (jam nuts) should not be used during overhead lifting. They can
significantly increase the stresses imposed upon the turnbuckie’s threads.

3) Hook end turnbuckles have reduced capacities compared to the other types.
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- Weldless Construction

TU RN BUC KLES - Forged Alloy Steel

End Fitting Stock Diameter |y of any combination O WLL of Tumbuckles with
(inches) ’ Fittings (Ibs) HOOK END Fittings (Ibs)
1/4 500 ) 400
516 800 700
3/8 1200 1,000
% 2,200 1,500
5/8 3,500 2,250
3/4 5,200 3,000
7/8 7,200 4,000
1 10,000 5,000
1-1/4 15,200 6,500
1-1/2 21,400 7,500
1-3/4 28,000
2 37,000 e
2-1/2 60,000
2-3/4 75000 e
Inspection

Turnbuckles shall be inspected for the following before each use.

v Cracks and bends in the frame.

v" Thread damage and bent rods.

. Damagéd threads and bent frame members shall disqualify the unit for use.

v Check for deformed, bent or cracked end fittings.

/

Be sure that the end fittings
are in good condition.

poey mm e

Check for cracks and deformation.

Check for thread damage
and bent rods.

SLINGMAX "
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Wire Rope Clips

Clips shall be legibly and permanently marked with size and the manufacturer’s
identifying mark.

U-Bolt Clip -  Fist Grip® Clip

Inspection
Before use, wire rope clips shall be visually inspected for:
v' Damage, corrosion, wear and cracks.
v Verify that the components are properly marked

v Ensure that the assembled clip contains the same size, type and class parts.

Operation Practices

1) Ensure clips ‘:’slre orientated correctly

2) When using U-bolt (single grip) clips, be sure to put the saddle on the live end of
the wire rope.

Correct
U-Bolts of all clips are on dead end of wire rope.

Incorrect » Incorrect
Do not stagger wire rope clips. U-Bolts of all clips are on live end of wire rope.
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3) Be sure to torque clips to proper specifications.
4) Check torque after use and retorque after use when necessary.
5) Follow the proper procedure when installing clips

. Apply first clip one base width from dead end of wire rope. Tighten nuts
evenly to recommended torque.
- Apply second clip nearest the loop. Turn nuts evenly, but DONOT TIGHTEN
- Apply, all other clips spaced equally in between the first two. Apply tension
and tighten all nuts to recommended torque. "
~« Retorque after use.

Note: Be sure to follow manufacturer's recommendations for number of clips,
torque and installation.

Installation of Wire Rope Clips

APPLY FIRST CLIP - one base width from dead end
of wire rope. Tighten nuts evenly to recommended
torque. U-Bolt over dead end of wire rope.

APPLY SECOND CLIP - nearest the loop. Turn
nuts evenly, but DO NOT tighten. U-Bolt over dead
end.

APPLY ALL OTHER CLIPS - spaced equally in
between the first two. Apply tension and tighten all
nuts to recommended torque. U-Bolt over dead
end.

Retorque after use.

L
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TYPES OF DOCK MOUNTED PEDESTAL CRANES

There are basically two types of hydraulic pedestal cranes used on docks.

3

HYDRAULIC
STRAIGHT BOOM
CRANE

HYDRAULIC KNUCKLE
BOOM CRANE

SWINGING FIXED
BOOM CRANE

The first is the telescopic straight boom
crane. Other than the normal features
of a crane, the boom can be extended
in and out. This feature allows the
crane to reach out further and higher
when the need arises.

The second type of crane is
the knuckle boom crane. This
crane has two boom sections.
The second boom section
hinges at the tip of the first
section. Each boom section
can be operated independently
of the other and this feature
allows the operator to position
the load more accurately. The
second boom section may also
be fitted with a telescopic
section.

The swinging boom type of
crane is the simplest crane
found on most docks. It
consists of a fixed length
boom that is mounted on a
vertical mast. The boom
cannot be raised or lowered.
Crane rotation is typically
manual, by means of bar or
pipe which is pushed or
pulled to rotate the crane.
The winch used to hoist the
load is often electrically
powered, with the up / down
control mounted on the end
of an electrical cord 2






CRANE COMPONENTS

CRANE CONMPOMNENTS

Suom

Winech

Booum Tip /
Wire

Rops

Turrat

Lift Cylindar

|

Flouk

SWINGING BOONM CRANE CONPOMNENTS

\ Boom Tip

Shzavs

Nlast

Sisaavs\'

Soom

\ Boom rlooic

Support

Mast

Winch —»

Rotation
Bzaring

/ Docik llounting







CRANE INSPECTION

CRANE INSPECTION CHECK LIST

INSPECTION AREA INSPECTION RESULTS

Supporting Structure
Welds
| __Bolts
Rotating System
Bull & PinionGear
Swing Brakes
Hydraulic Drive Motor
Boom
Welds
Stress & Distortion
Hinge Pin
Boom Cylinder & Pins
Wear Pads
Telescopic Operation
Tip Section & Sheaves
Angle/Radius indicator
|__Anti-Two Blocking Sys.
Winch System
Wire Rope Condition
Rope Reeving
Mounting Bolts
Brakes
Functional Operation
Hydraulic System
Pump Performance
Control Functions
Control Markings
Hydraulic Leaks
Hose Condition
Fluid Level
Load Block
Sheaves
Pins
Swivel
Hook

The operator is responsible for inspecting the crane prior to using it.
4






TURRET INSPECTION

BOOM HINGE PIN

PINS & BOSSES
ROTATION BEARING

The four areas in the slide can be checked by performing the
following test:

» Retract the boom fully and raise it to its most vertical position
and extend the hoist wire about 10 feet.

»  Abruptly lower the boom momentarily which will result in the
turret and boom component rocking. Observe the movements in
the rotation bearing, boom hinge pin and bushing, and the lift
cylinder pins and bushings. CAUTION: WHEN SHAKING THE
CRANE, OBSERVE THE HOOK AND STOP ANY BOOM
MOVEMENT IF IT CAN SWING INTO THE BOOM.

« Any excessive movement must be noted and evaluated per the
manufacturer’s specifications.

» Check the turret area for cracked welds and any deformed components.






ROTATION INSPECTION

ROTATION BEARING & DRIVE

ROTATION BEARING

Rotation gear

Rotation
Bearing

/ Mounting holes

Seal

Holes spaced for uniform load
Y- Grease fitting

Bearing spacer

Ball bearing

Bearing raceway

\

Swing Drive Motor
and Assemble

The only thing that keeps the boom from detaching from the
pedestal is the rotation bearing. If it fails, the boom comes down.

»  The rotation bearing should be greased on a regular basis per
the manufacturer maintenance manual.

« The rotation bearing is attached to the pedestal by bolts. These
need to be checked for tightness. The turret is also attached to
the bearing with bolts and they also need to be checked.

« The rotation drive motor is typically mounted up in the pedestal
and the mounting bolts need to be checked.

» Check the ring and pinion gears for grease.






CRANE INSPECTION

— Slide Pads

d

S v 7
k SN Pins & Bosses
3 5

BOOM & TURRET INSPECTION |

The boom needs to be extended and checked for smoothness of
operation. Any binding or difficulty in extending could be the
result of damaged boom sections.

All welds need to be checked for cracks.

Any hydraulic leaks need to be investigated and repaired. Check
the hoses for chaffing and wear.

The slide pads can be checked for proper alignment by extending the
boom completely and lowering the tip toward the ground. Move the
boom tip back and forth by pushing on it and observe how much the
boom sections move inside each other. Excessive movement will
require the slide pads to be adjusted or replaced.

The boom tip needs to be checked for deformation and twisting.
The winch should be checked for proper reeving. The most common

cause of damage to wire rope is crushing due to crossed wraps
on the winch drum.






CRANE INSPECTION

» Check sheaves for bearing wear and
lubrication.

» Check the flanges and treads. Use a
sheave gauge.

» Sheaves can only be repaired per
manufacturer’s procedures.

» The sheaves and bearings need to be
checked on crane blocks.

* Check the side plates and any additional
weights attached to the sides need to be
checked for loose or missing bolts or
fasteners.

+  The hook and shank nut should be
separated periodically and the threads
inspected for corrosion and other damage.
» The safety latch must be in place and
functioning properly.

* The hook should rotate freely on the
swivel bearing. Check for excessive
movement.

«  Wear in excess of 5% in the neck of the
hook and 10% in other areas is cause for
removal.

« Anincrease in the hook throat opening of
more than 15% is cause for removal

* Any twist in the hook of more than 10% is
cause for removal.

* Hooks can only be repaired per
manufacturer’s procedures.

INSPECTING SHEAVES

CHECK FLANGES FOR ¥ " §
CHIPS, CRACKS, WEAR

CHECK BEARINGS FOR
WOBBLE, GREASE, EASE
OF ROTATION

MEASURE GROOVE

PROPER SIZE GROOVE

WORN GROOVES

CRANE BLOCK

SIDE PLATE
BOLTS TIGHT

; >

SHEAVE GROOVE
NOT WORN, SHEAVES
TURN FREELY

SIDE PLATES
STRAIGHT

SHEAVE PIN
& BEARING
TIGHT

HOOK NUT TIGHT
& THEADS INSPECTED
PERIODICALLY
SAFETY

LATCH
7 %uucnonme
HOOK ROTATION &

\j SWIVEL SMOOTH &
TIGHT

CHECK FOR DISTORTIONS
OR WEAR

7
SHEAVE PIN
KEEPER IN PLACE K
AND TIGHT £

HOOK INSPECTION

CHECK FOR:

CWear

©Deformation

©Cracks & Sharp Nicks
©Modifications

©8afety Latches

©Swivel Wear & Lubrication
©Hook Shackle Housing

/ Woear & Deformation

Cracks &
Twisting







WIRE ROPE INSPECTION

Kinks are a permanent distortion. After a wire rope KINKED WIRE ROPE

is kinked it is impossible to straighten the rope enough
to return it to its original strength. The rope must be
replaced. Causes: crossed lines on drum, improper
handling and installation, and uncoiling.

Strand Nicking is due to continued operation under a STRAND NICKING
high load which results in core failure. T —

Metal Fatigue is usually caused by bending stress FATIGUE FAILURE
from repeated passes over sheaves, or from vibration
such as crane pendants.

Fatigue Breaks can be either external or internal. FATIGUE BREAKS
They also can be caused by wobbly sheaves, tight
grooves, poor end terminations. In the absence of all
these causes, remember that all wire rope will
eventually fail from fatigue.

BIRDCAGE
Bird Caging is a result of mistreatment such as
sudden stops, wound on too tight of drum, or pulling
through tight sheaves. The strands will not return to
their original position

High Stranding is a condition caused when HIGH STRAND
overloading and crushing take place and the other
strands become overloaded.







DYNAMIC LOADING

IMPACT OF DYNAMIC

LOADING

When a load is moved, additional
stresses are imposed on the crane’s
structure. To start a load moving either
by hoisting, booming or swinging, the
crane will have to exert an additional
force. How much additional force is
dependent on the weight of the load
and how fast it has started moving.
Loads started slowly and stopped
slowly will not exert as much stress
on the crane as those which are move

STATIC LOAD

DYNAMIC LOAD

7

DIRECTION OF MOVEMENT

TOTAL LOAD = STATIC LOAD +
DYANAMIC LOAD

rapidly.

The below chart shows how the dynamic load increases as the rate of
starting and stopping the load increases.

Increase in Load %

40
/ 1ft
35 /
/
30
25
Distances in which
21t load is stopped.
2 /
e
4 /
15 /
/ [ 7 4t
10 / //// 6ft
v ] e
5 A | ron
0 30 60 90 120 150 180 210 240 270 300

0 Load Velocity F.P.M. 10






SIDE LOADING

AVOID SIDE
LOADING

The boom is very susceptible to FROM TILTING

side loading damage and needs to
be above the load at all times.
Tilting up panels are a common
cause of side loading. When
tilting up a panel, the hoist line
must remain vertical at all times.
Although it is not very apparent,
wind can cause excessive
stresses on the crane. The
operator must stop operations

AVOID SIDE

when the wind becomes a LOADING

significant factor. The wind FROM SWING

pressure on the load can also add AND/OR
WIND

side loading to the boom as well
as losing control of the load. Tag
lines may be necessary to help
control the load, but should never
be used to pull the load around.

Never intentionally side load
the crane by yarding or
dragging a load on the ground.
This could seriously damage
the boom or swing
mechanisms on the crane.
Knuckle booms are particularly
suseptable to damage from
this practice. This puts
tremendous strain on the
pinion gear of the swing motor
which over time could fail.
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LOAD CHART

RANGE DIAGRAM

E 71 e, 380 E
The range diagram ; 60 == v t
shows the various boom 40 7\/* 60 b4
tip heights based on 2 N aN =
boom length and = T AT NN ®
radius. This chart will g 2 ' X X1 40 E
help to determine if this °f'.;0*w X )\/? '
crane is able to make a sz@___ == 20
certain lift. e

\J““-J~\¢ 1

E N
Q

60

fe R

20
RADIUS IN FEET

RATED LOAD CAPACITY CHART

BOOM RETRACTED BOOM EXTENDED

BOOM ANGLE | LOAD DIST. LOAD CAP. | BOOM ANGLE | LOAD DIST. LOAD CAP.
IN DEG. N FEET iN POUNDS IN DEG. i FEET IN POUNDS
24 000 186,000

6.960
5,900
5,130
4.500
3.300

The load capacity section of the load chart states the lifting capacity of the
pedestal crane for a given radius and boom length. A typical chart will show the
radius in the left hand column and the corresponding boom angle and length on
top. If the desired radius falls between two figures on the chart, the longer of the
two must be used with their corresponding angles and capacities. Never try to
“split the difference.” The boom angles on the chart are for loaded booms. When
pre-determining where the boom angle is to be used as a means for establishing
the radius, 2 degrees should be added to the load chart number. As the boom is
loaded, it will tend to drop a few degrees, so the 2 degrees should compensate for
that.
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CRANE SAFETY

Do not leave the crane with a suspended load
Rig the crane with sufficient parts of line for the load

®

®

e Avoid two-blocking the crane

. Always have a minimum of three wraps of cable on the drum
° Monitor the winch to make sure that it is spooling correcting

. Do not lift loads over personnel

. Lift one load at a time

MAKING THE LIFT

Review the lift scenario with the operator, riggers and signal person
Attach taglines when necessary

Position signal person within visibility of the load and operator
Begin by lifting the load slowly

Re-check the boom angle indicator to assess radius increase
Keep load as low as possible when moving it

Swing slowly to avoid swing out.

Avoid erratic booming

Follow signal and stop operation when uncertain

Lower load slowly

SIGNALS

»  Only one person should be designated as the signal person.

« The emergency stop signal can be given by anyone on the site.

+ The signals must be clear and precise.

« The crane operator should never respond to a signal that is not
clearly understood.

13






HAND SIGNALS

S 0 A

DOG EVERYTHING EXTEND BOOM EMERGENCY STOP

Al

o> <

LOWER THE LOAD RAISE THE LOAD

RAISE THE BOOM RETRACT BOOM LOWER THE BOOM
-
RAISE THE LOAD RAISE THE BOOM SWING

[
(:;; 1-.-—!""’/
STOP
LOWER THE LOWER THE BOOM TO
LOAD
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SHACKLE INSPECTION

The working load limit (WLL) must
be printed on the shackle or it must
be taken out of service. This WLL
is for vertical lifts only.

Only two types of shackles are to be used in rigging for lifts. The screw pin
type and the bolt type shackle.

Side Loading Reduction Chart
For Screw Pin & Bolt Type Shackles Onlyt
Angle of Side Load H; Adjusted Working Load Limit
0° In-Line 100% of Rated Working Load Limit
45° from In-Line | 70% of Rated Working Load Limit
90° from In-Line | 50% of Rated Working Load Limit

1 DO NOT SIDE LOAD ROUND PIN SHACKLES
15






EYE BOLTS

Eye bolts should always be inspected before use. Look for signs of wear and
damage. Look to see if shank is bent or elongated. Make sure the threads on
the shank and the receiving hole are clean.

DIRECTION OF PULL| ADJUSTED WORKING LOAD
[ In-Lin=e Full Rated Working Load

-~ 45 Degrees 30% of Rated Working Load

60 Degrees 60% of Rated Working Load

+ Always use Shouldered Eye Bolts
for angular lifts.

For angular lifts, reduce working load
according to chart.

* Never exceed load limits. WRONG!
» Always screw eye bolt down completely
for proper seating.

Always tighten nuts securely against the
load.

+ Always stand clear of load when lifting.
Always lift load with steady, even pull-
do not jerk.

Do not reeve slings from one eye bolt to
another.

Never machine, grind or cut the eye bolt.
i

. CAUTION
‘ STRUCTURE MAY BUCKLE FROM
Esg‘g‘é?tr Nut COMPRESSION FORCES

16






WIRE ROPE SLING INSPECTION

KINKING
CRUSHING

UNSTRANDING

BIRDCAGING EYE *
STRAND DISPLACEMENT

CORE PROTRUSION

CORROSION z
BROKEN OR CUT sooy i g
STRANDS j
BROKEN WIRES SLEEVE lp»

Wire rope slings need to be inspected in the same way wire rope is and
a record kept of those inspections. All slings must have a tag on them
indicating the capacity or they must be taken out of service.

Chain slings are to be inspected

regularly and a record kept of CHAIN SLINGS
CAUSE FOR REMOVAL

these inspections also. Again, if DEFORMATION AND STRETCH
there is no capacity tag, it must be T
taken out of service. LR
Chain slings are often used to hold BENT LINK

steel while it is being welded. Always  FRo¥ sHare :
check to make sure heat damage ONE LONG | cHeek
has not occurred. Heat damage can be HEe REACH vs.

detected by discolored metal.

RBREACH

CHAIN SLINGS

CHAIN SLINGS CAUSE FOR REMOVAL
CAUSE FOR REMOVAL CRACKS, NICKS AND GOUGHES
WEAR

GQUGES AND
NICKS

REFER TO CHART FOR
! MAXIMUM ALLOWED WEAR SHARP TRANSVERSE NICKS AND GOUGES
I SHOULD BE ROUNDED OUT BY GRINDING, DO

NOT EXCEED WEAR ALLOWANCE
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SYNTHETIC SLING INSPECTION

Far too many web slings have to be
discarded prematurely simply because
abusive or careless work habits caused
irreparable damage.

To the right are some examples of
damaged
slings.

Regardless of whether a sling shows
damage from abuse or regular wear, the
overriding rule in all cases is that the sling
eyes should be cut, and the sling
discarded immediately whenever damage
is detected.

When using synthetic slings, remember:

« Slings without a capacity tag should be
discarded. That tag should have the
following information:

-Name and trademark of manufacturer.

-Manufacturer’'s code or stock number.

-Rated loads (rated capacities) for the
type of hitches used.

-Type of synthetic material.

« Use wear pads on corners to protect the
sling from cuts, or abrasions.

* Do not pull the sling out from under the
load if caught under it.

 Take into consideration the sling angles
when calculating the capacity of the
sling to handle the load.

METD 2bViLlEB BHOKEW OH MOHN 2LLICHER

WEFLIAC OB CHYBBIMC veHvaioue

VvCID OB CyNnziic BnBuz

TENSILE BREAK

EMBEDDED MATERIALS

*

UV DEGRADATION RED CORE YARNS

CRUSHED WEBBING

PUNCTURES

DAMAGED EYE YARN ViSiBlLiTY

Hl o |

MISSING OR ILLEGIBLE TAGS DISTORTED HARDWARE







SLING ANGLES

When slings are brought together and form a hitch, as shown

at right, the stresses in the slings increase and a compression
force on the load is created. As the sling angle decreases,
the stresses in the sling and on the load increase.

1000 Ibs| | 1000 Ibs | 1000 Ibs

Sling angles of 60 degrees are the best to use because of the minimal
increase of stress in the slings. When required to use smaller sling
angles, slings need to be selected based on the increased stress and
not on the weight of the load. The compression in the load also has
to be considered. When the sling angle is 30 degrees for a 1000 Ib
load, the compression which is crushing the load will be 866 Ibs.
Depending on the structural strength of the load, it may be damaged.

Ibs

1000 Ibs

Sling Angle Degree (A) Load Angle Factor = L/H

All that is needed to calculate the 90 1.000
stress in a sling is the weight of the 60 1.155
object and a measuring tape. 50 1.305

45 1.414

Load in each sling =
500 x Load Angle Factor

Example:

If the sling was 8’ long and the
height (H) was 4’, then 8 divided

by 4 equals 2 which equals the
Load Angle Factor. So, if the load
is 10001bs, each sling is required to
support 500ibs. The stress in the
sling is equal to 500Ibs x the load
angle factor of 2 or 1000Ibs.

Load On Each Leg Of Sling = (Load/2 x Load Angle Factor

A

500 Ibs

500 Ibs

1000 Ibs

1000 Ibs

1000 1bs
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Calculating Load Weight

To find the weight of any item you need to know its volume and unit weight.
» Volume x Unit weight = Load weight
* Unit weight is the density of the material

Here are some examples of common materials and their unit weight:

WEIGHTS OF MATERIALS BASED ON VOLUME (Ibs. per cubic ft.)
UNIT UNIT
MATERIAL WEIGHT MATERIAL WEIGHT

METALS TIMBER
Aluminum 165 | Cedar 34
Brass 535 | Cherry 36
Bronze 500 | Fir, seasoned 34
Copper 560 | Fir, wet 50
Iron 480 | Hemlock 30
Lead 710 | Maple 53
Steel 490 | Oak 62
Tin 460 | Pine 30
MASONARY Poplar 30
Ashlar masonry 160 | Spruce 28
Brick, soft 110 | White pine 25
Brick, pressed 140 | Railroad ties 50
Clay tile 60 LIQUIDS
Rubble masonry 155 | Diesel 52
Concrete, cinder, haydite 110 | Gasoline 45
Concrete, slag 130 | Water 64
Concrete, stone 144 | EARTH
Concrete, reinforced 150 | Earth, wet 100
MISC. Earth, dry 75
Asphalt 80 Sand and gravel, wet 120
Glass 160 | Sand and gravel, dry 105
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Calculating Load Weight
Calculating Volume

Volume of a Cube

Length x Width x Height = Volume

8 ft x 4 ft x 2 ft = 64 cubic feet
If the material was cedar, then all we need to do to determine
it’s weight would be to multiply the unit weight of cedar x 64.

Unit weight x Volume = Weight

34 Ibs per cubic foot X 64 cubic ft. =2,176 Ibs.

10 fi long

Volume of a Cylinder

Pi (1) x Radius Squared x Length = Volume
=3.14

2 ft diameter

3.14x 12 ft x 10 ft = 31.4 cubic ft

If the material was reinforced concrete, then all we need
to do to determine it’s weight would be to multiply the unit
weight of reinforced concrete x 31.4.

150 Ibs per cubic foot x 31.4 cubic ft. =4,710 lbs.

2 ft high
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Calculating Load Weight

Volume of Pipe

Calculating the volume of pipe is a bit trickier but it is just simply
subtracting the volume of the hole from the volume of the pipe.

If the pipe were one inch thick,

three feet in diameter and 8 feet

long, then we would figure the
volume of the entire pipe and subtract
the volume of the hole to get the the
volume of the material.

8 ft long

lin thick

3 ft diameter

3.14 x (1 % ft.)? x 8 feet = total volume of pipe (56.52 t%)
3.14 x (11t 5 in.)? x 8 feet = volume of hole (50.41 ft?)

56.52 ft* - 50.41 ft =6.11 f*

Volume of material x unit weight = total weight

If this pipe were steel then the unit weight would be 490 Ibs.

6.11 x 490 1bs = 2,994 1bs.

For thin pipe a quick way to *ESTIMATE the volume is to split the pipe
open and calculate the volume like a cube. The formula would be:

7 X diameter = width, so:

7 X diameter x length x thickness x unit weight = weight of object

3.14 x 3 ft x 8 ft x 1/12 ft (or .008 ft) x 490 Ibs = *3,077.2 lbs
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Calculating Load Weight

WEIGHT TABLES

Weight tables are an excellent way to calculate load weight.

If you are handling certain materials often, then having a chart
that gives you the weight per cubic foot, cubic yard, square foot,
linear foot or per gallon is handy. Here are a few examples:

METAL PLATES

1 INCH STEEL PLATE weighs approximately 40 Ibs per sq. ft.
1/2 inch steel plate would then be about 20 Ibs. per sq. ft.

A steel plate measuring 8 ft. x 10 ft. x linch would then weigh about
3,2001bs. (8 x 10 x40 Ibs = 3,200 1bs.)

BEAMS

Beams come in all kinds of materials and shapes and lengths. STEEL
I-BEAMS weigh approximately 40 lbs a linear ft. at 1/2 inch thick and

8 inches x 8 inches. Ifit were 1 inch thick then it would be 80 Ibs a
linear ft. If it were 20 feet long at 1 inch thick then it would weigh about
1,600 Ibs. (20 ft. x 80 Ibs. = 1,6001bs.)

There are weight tables for everything from creosoted pine poles to steel coils.
Take advantage of these. But, if you don’t know for sure the weight of a load and
there are no other resources available to help you, don’t hesitate to do the
calculations yourself.

23






Calculating Load Weight Review

USING THE FORMULAS AND WEIGHT TABLES FROM THE
PREVIOUS PAGES, CALCULATE THE WEIGHT OF THE
FOLLOWING OBJECTS:

A load of cedar 4” x 4” x 8 posts. The stack is 3’ high and 4’ wide.

a. 6,528 Ibs.
b. 3,264 lbs.
c. 1,632 lbs.
d. not enough information was given.

A concrete pipe 1’ thick, 4’ in diameter and 12’ long.

a. 33,930 Ibs.
b. 8,482 lbs.
C. 16,9651bs.
d. 1,696.5 1bs.

A steel plate that is 1” thick x 8’ x 12°.

a. 3,840 Ibs.
b. 6,550 Ibs.
c. 1,920 Ibs.
d. none of the above.

An 1” thick I-beam that is 8” x 8” x 12 ft long.

a. 9,600 Ibs.
b. 6,300 Ibs.
c. 1,820 Ibs.
d. 960 1bs.
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