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wire rope in two; the undamaged por-
tion may continue to be used. Joining 
lengths of wire rope by splicing is pro-
hibited. Repair of wire rope that con-
tacted an energized power line is also 
prohibited. If a rope is shortened under 
this paragraph, the employer must en-
sure that the drum will still have two 
wraps of wire when the load and/or 
boom is in its lowest position. 

(iv) Where a wire rope is required to 
be removed from service under this sec-
tion, either the equipment (as a whole) 
or the hoist with that wire rope must 
be tagged-out, in accordance with 
§ 1926.1417(f)(1), until the wire rope is 
repaired or replaced. 

(b) Monthly inspection. 
(1) Each month an inspection must be 

conducted in accordance with para-
graph (a) (shift inspection) of this sec-
tion. 

(2) The inspection must include any 
deficiencies that the qualified person 
who conducts the annual inspection de-
termines under paragraph (c)(3)(ii) of 
this section must be monitored. 

(3) Wire ropes on equipment must not 
be used until an inspection under this 
paragraph demonstrates that no cor-
rective action under paragraph (a)(4) of 
this section is required. 

(4) The inspection must be docu-
mented according to § 1926.1412(e)(3) 
(monthly inspection documentation). 

(c) Annual/comprehensive. 
(1) At least every 12 months, wire 

ropes in use on equipment must be in-
spected by a qualified person in accord-
ance with paragraph (a) of this section 
(shift inspection). 

(2) In addition, at least every 12 
months, the wire ropes in use on equip-
ment must be inspected by a qualified 
person, as follows: 

(i) The inspection must be for defi-
ciencies of the types listed in para-
graph (a)(2) of this section. 

(ii) The inspection must be complete 
and thorough, covering the surface of 
the entire length of the wire ropes, 
with particular attention given to all 
of the following: 

(A) Critical review items listed in 
paragraph (a)(3) of this section. 

(B) Those sections that are normally 
hidden during shift and monthly in-
spections. 

(C) Wire rope subject to reverse 
bends. 

(D) Wire rope passing over sheaves. 
(iii) Exception: In the event an inspec-

tion under paragraph (c)(2) of this sec-
tion is not feasible due to existing set- 
up and configuration of the equipment 
(such as where an assist crane is need-
ed) or due to site conditions (such as a 
dense urban setting), such inspections 
must be conducted as soon as it be-
comes feasible, but no longer than an 
additional 6 months for running ropes 
and, for standing ropes, at the time of 
disassembly. 

(3) If a deficiency is identified, an im-
mediate determination must be made 
by the qualified person as to whether 
the deficiency constitutes a safety haz-
ard. 

(i) If the deficiency is determined to 
constitute a safety hazard, operations 
involving use of the wire rope in ques-
tion must be prohibited until: 

(A) The wire rope is replaced (see 
§ 1926.1417), or 

(B) If the deficiency is localized, the 
problem is corrected by severing the 
wire rope in two; the undamaged por-
tion may continue to be used. Joining 
lengths of wire rope by splicing is pro-
hibited. If a rope is shortened under 
this paragraph, the employer must en-
sure that the drum will still have two 
wraps of wire when the load and/or 
boom is in its lowest position. 

(ii) If the qualified person determines 
that, though not presently a safety 
hazard, the deficiency needs to be mon-
itored, the employer must ensure that 
the deficiency is checked in the month-
ly inspections. 

(4) The inspection must be docu-
mented according to § 1926.1412(f)(7) (an-
nual/comprehensive inspection docu-
mentation). 

(d) Rope lubricants that are of the 
type that hinder inspection must not 
be used. 

(e) All documents produced under 
this section must be available, during 
the applicable document retention pe-
riod, to all persons who conduct inspec-
tions under this section. 

§ 1926.1414 Wire rope—selection and 
installation criteria. 

(a) Original equipment wire rope and 
replacement wire rope must be selected 
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and installed in accordance with the 
requirements of this section. Selection 
of replacement wire rope must be in ac-
cordance with the recommendations of 
the wire rope manufacturer, the equip-
ment manufacturer, or a qualified per-
son. 

(b) Wire rope design criteria: Wire rope 
(other than rotation resistant rope) 
must comply with either Option (1) or 
Option (2) of this section, as follows: 

(1) Option (1). Wire rope must comply 
with section 5–1.7.1 of ASME B30.5–2004 
(incorporated by reference, see § 1926.6) 
except that section’s paragraph (c) 
must not apply. 

(2) Option (2). Wire rope must be de-
signed to have, in relation to the equip-
ment’s rated capacity, a sufficient 
minimum breaking force and design 
factor so that compliance with the ap-
plicable inspection provisions in 
§ 1926.1413 will be an effective means of 
preventing sudden rope failure. 

(c) Wire rope must be compatible 
with the safe functioning of the equip-
ment. 

(d) Boom hoist reeving. 
(1) Fiber core ropes must not be used 

for boom hoist reeving, except for der-
ricks. 

(2) Rotation resistant ropes must be 
used for boom hoist reeving only where 
the requirements of paragraph (e)(4)(ii) 
of this section are met. 

(e) Rotation resistant ropes. 
(1) Definitions. 
(i) Type I rotation resistant wire rope 

(‘‘Type I’’). Type I rotation resistant 
rope is stranded rope constructed to 
have little or no tendency to rotate or, 
if guided, transmits little or no torque. 
It has at least 15 outer strands and 
comprises an assembly of at least three 
layers of strands laid helically over a 
center in two operations. The direction 
of lay of the outer strands is opposite 
to that of the underlying layer. 

(ii) Type II rotation resistant wire rope 
(‘‘Type II’’). Type II rotation resistant 
rope is stranded rope constructed to 
have significant resistance to rotation. 
It has at least 10 outer strands and 
comprises an assembly of two or more 
layers of strands laid helically over a 
center in two or three operations. The 
direction of lay of the outer strands is 
opposite to that of the underlying 
layer. 

(iii) Type III rotation resistant wire 
rope (‘‘Type III’’). Type III rotation re-
sistant rope is stranded rope con-
structed to have limited resistance to 
rotation. It has no more than nine 
outer strands, and comprises an assem-
bly of two layers of strands laid 
helically over a center in two oper-
ations. The direction of lay of the 
outer strands is opposite to that of the 
underlying layer. 

(2) Requirements. 
(i) Types II and III with an operating 

design factor of less than 5 must not be 
used for duty cycle or repetitive lifts. 

(ii) Rotation resistant ropes (includ-
ing Types I, II and III) must have an 
operating design factor of no less than 
3.5. 

(iii) Type I must have an operating 
design factor of no less than 5, except 
where the wire rope manufacturer and 
the equipment manufacturer approves 
the design factor, in writing. 

(iv) Types II and III must have an op-
erating design factor of no less than 5, 
except where the requirements of para-
graph (e)(3) of this section are met. 

(3) When Types II and III with an op-
erating design factor of less than 5 are 
used (for non-duty cycle, non-repet-
itive lifts), the following requirements 
must be met for each lifting operation: 

(i) A qualified person must inspect 
the rope in accordance with 
§ 1926.1413(a). The rope must be used 
only if the qualified person determines 
that there are no deficiencies consti-
tuting a hazard. In making this deter-
mination, more than one broken wire 
in any one rope lay must be considered 
a hazard. 

(ii) Operations must be conducted in 
such a manner and at such speeds as to 
minimize dynamic effects. 

(iii) Each lift made under 
§ 1926.1414(e)(3) must be recorded in the 
monthly and annual inspection docu-
ments. Such prior uses must be consid-
ered by the qualified person in deter-
mining whether to use the rope again. 

(4) Additional requirements for rotation 
resistant ropes for boom hoist reeving. 

(i) Rotation resistant ropes must not 
be used for boom hoist reeving, except 
where the requirements of paragraph 
(e)(4)(ii) of this section are met. 

(ii) Rotation resistant ropes may be 
used as boom hoist reeving when load 
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hoists are used as boom hoists for at-
tachments such as luffing attachments 
or boom and mast attachment systems. 
Under these conditions, all of the fol-
lowing requirements must be met: 

(A) The drum must provide a first 
layer rope pitch diameter of not less 
than 18 times the nominal diameter of 
the rope used. 

(B) The requirements in § 1926.1426(a) 
(irrespective of the date of manufac-
ture of the equipment), and 
§ 1926.1426(b). 

(C) The requirements in ASME B30.5– 
2004 sections 5–1.3.2(a), (a)(2) through 
(a)(4), (b) and (d) (incorporated by ref-
erence, see § 1926.6) except that the min-
imum pitch diameter for sheaves used 
in multiple rope reeving is 18 times the 
nominal diameter of the rope used (in-
stead of the value of 16 specified in sec-
tion 5–1.3.2(d)). 

(D) All sheaves used in the boom 
hoist reeving system must have a rope 
pitch diameter of not less than 18 times 
the nominal diameter of the rope used. 

(E) The operating design factor for 
the boom hoist reeving system must be 
not less than five. 

(F) The operating design factor for 
these ropes must be the total minimum 
breaking force of all parts of rope in 
the system divided by the load imposed 
on the rope system when supporting 
the static weights of the structure and 
the load within the equipment’s rated 
capacity. 

(G) When provided, a power-con-
trolled lowering system must be capa-
ble of handling rated capacities and 
speeds as specified by the manufac-
turer. 

(f) Wire rope clips used in conjunc-
tion with wedge sockets must be at-
tached to the unloaded dead end of the 
rope only, except that the use of de-
vices specifically designed for dead- 
ending rope in a wedge socket is per-
mitted. 

(g) Socketing must be done in the 
manner specified by the manufacturer 
of the wire rope or fitting. 

(h) Prior to cutting a wire rope, 
seizings must be placed on each side of 
the point to be cut. The length and 
number of seizings must be in accord-
ance with the wire rope manufacturer’s 
instructions. 

§ 1926.1415 Safety devices. 
(a) Safety devices. The following safe-

ty devices are required on all equip-
ment covered by this subpart, unless 
otherwise specified: 

(1) Crane level indicator. 
(i) The equipment must have a crane 

level indicator that is either built into 
the equipment or is available on the 
equipment. 

(ii) If a built-in crane level indicator 
is not working properly, it must be 
tagged-out or removed. If a removable 
crane level indicator is not working 
properly, it must be removed. 

(iii) This requirement does not apply 
to portal cranes, derricks, floating 
cranes/derricks and land cranes/der-
ricks on barges, pontoons, vessels or 
other means of flotation. 

(2) Boom stops, except for derricks 
and hydraulic booms. 

(3) Jib stops (if a jib is attached), ex-
cept for derricks. 

(4) Equipment with foot pedal brakes 
must have locks. 

(5) Hydraulic outrigger jacks and hy-
draulic stabilizer jacks must have an 
integral holding device/check valve. 

(6) Equipment on rails must have rail 
clamps and rail stops, except for portal 
cranes. 

(7) Horn 
(i) The equipment must have a horn 

that is either built into the equipment 
or is on the equipment and imme-
diately available to the operator. 

(ii) If a built-in horn is not working 
properly, it must be tagged-out or re-
moved. If a removable horn is not 
working properly, it must be removed. 

(b) Proper operation required. Oper-
ations must not begin unless all of the 
devices listed in this section are in 
proper working order. If a device stops 
working properly during operations, 
the operator must safely stop oper-
ations. If any of the devices listed in 
this section are not in proper working 
order, the equipment must be taken 
out of service and operations must not 
resume until the device is again work-
ing properly. See § 1926.1417 (Operation). 
Alternative measures are not per-
mitted to be used. 

§ 1926.1416 Operational aids. 
(a) The devices listed in this section 

(‘‘listed operational aids’’) are required 
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