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LIFTING CRANE, WIRE-ROPE STRENGTH FACTORS
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Forces—All forces shall be considered static as produced by the boom and suspended load without the
effects of motion from lifting, lowering, swinging, or traveling.

Total Force—Total force in the rope system under consideration shall be the force resulting from the effects of
the suspended load and structures.
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Wire-Rope St

rength Factors

For Supporting Rated Loads (including Boom Suspensions)

a.

than 3.55

b.
C.

The strength factor for standing or guy ropes shall be not less than 3.0.
The strength factor for rotation resistant live or running rope shall not be less than 5.0.

The strength factor for live or running ropes that wind on drums or pass over sheaves shall be not less

For supporting the Boom and the Working Attachments at Recommended Travel Positions and Boom Lengths:

a. The strength factor for live or running ropes shall be not less than 3.55.

b. The st

For support

a. The strength factor for live or running ropes shall be not less than 3.05.
b. The strength factor for standing or guy ropes shall be not less than 2.5,

ng the Boom under Recommended Erection Conditions
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Wire-Rope Inspection—Assurance of safety and economy in use of construction-type cranes dictates the
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APPENDIX A
WIRE-ROPE INSPECTION

Evidence of rope deterioration from corrosion should be cause for replacement.

More than one broken wire in any one strand should be cause for caution.
crowns of the outside wires indicate normal deterioration. Breaks that occur in the valleys

Breaks that occur on the worn

between strands

indicate some abnormal condition, possibly fatigue and breakage of other wires not readily visible. One or

more valley breaks should be cause for replacement.

Wire breaks generally occur in those portions of a wire rope which pass over sheaves, win
receive mechanicatabtse: aks-that-occtrnearatta itHrgs—are—aptto-res
concentrated|in these localized sections. Breaks of the latter type should

or renewal offthe attachment to eliminate the locally fatigued area.

be cause for replac

Heavy wear @r broken wires may occur in sections under equalizer sheaves or othersheaves
is limited, or |n contact with saddles. Particular care should be taken to inspectropes at thes

Rope stretch|is generally greatest during initial stages of operation when the strands are bg
and seated. [This is accompanied by some reduction in rope diameter, butnot to the extent th
the rope can be judged on this basis.

replacement is indicated by the extent of abrasion, ‘scrubbing, and peening on
evidence of pitting or severe corrosion, kink damage, or other mechanical 4

distortion of the rope structure.

Sheaves, guards, guides, drums, flanges, and other surfaces contacted by wire rope during
be examined at the time of inspections. Any condition harmful to the rope in use at thg
corrected. The same equipment, and particularly_shieave and drum grooves, should be insp
in proper condition before a new rope is installed:

Any of the following listed conditions should be cause for rope replacement.

a. In rupning ropes, six randomly ‘distributed broken wires in one rope lay, or three brg
strand in one rope lay. Forwrotation resistant ropes having eight or more outer str
wireg in six rope diametérs or four broken wires in thirty rope diameters. A rope lay if
the rppe in which one ‘strand makes a complete revolution around the rope.
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FIGURE A1—TYPICAL ROPE CONSTRUCTION

b. In pendants or standing ropes, evidence of more than one broken wire in one rope lay.

c. Abrasion, scrubbing, or peening causing loss of more than 1/3 the original diameter of the outside

wires.

d. Evidence of rope deterioration from corrosion.

e. Severe kinking, severe crushing, or other damage resulting in distortion of the rope structure.
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f.  Evidence of heat damage from any cause.

g. Reduction from nominal diameter of more than 1.191 mm (3/64 in) for diameters up to and including
19.050 mm (3/4 in); 1.587 mm (1/16 in) for diameters 0.875 mm (7/8 in) to 28.575 mm (1 1/8 in); 2.381
(3/32 in) for diameters 31.750 mm (1 1/4 in) to 38.100 mm (1 2/2 in). Marked reduction in diameter
indicates deterioration of the core resulting in lack of proper support for the load carrying strands.
Excessive rope stretch or elongation may also be an indication of internal deterioration.

h. Evidence of "bird-caging" or other distortion resulting in some members of the rope structure carrying
more load than other. See Figure A2.

FIGURE A2—BIRD CAGING
i. Notigeable rusting or development of broken wires in the vicinity of attachments.

NOTE—If this condition is localized in an operating rope and the section in question can [be eliminated by
makihg a new attachment, this can be done ratherthan replacing the entire rope.
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