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PHASE | - WAC 296-155-529 through WAC 296-155-53300 — Crane Certification and

PHASE 11 (below) Construction Crane Safety Requirements, Personnel Lifting and

WAC 296-155-53302
WAC 296-155-53304
WAC 296-155-534

WAC 296-155-53400
WAC 296-155-53402
WAC 296-155-53404
WAC 296-155-53406
WAC 296-155-53408
WAC 296-155-53410
WAC 296-155-53412
WAC 296-155-53414

WAC 296-155-537

WAC 296-155-53700
WAC 296-155-53705
WAC 296-155-53710
WAC 296-155-53715
WAC 296-155-538

WAC 296-155-53800
WAC 296-155-53805
WAC 296-155-53810
WAC 296-155-53815
WAC 296-155-539

WAC 296-155-53900
WAC 296-155-53905
WAC 296-155-53910
WAC 296-155-53915
WAC 296-155-541

WAC 296-155-54100
WAC 296-155-54105
WAC 296-155-54110
WAC 296-155-54115
WAC 296-155-542

WAC 296-155-54200
WAC 296-155-54205
WAC 296-155-54210
WAC 296-155-54215
WAC 296-155-543

WAC 296-155-54300
WAC 296-155-54305

Operator Qualifications

Rigging Safety Requirements

Signal Person Qualifications

Repair, Inspection and Maintenance Employee Qualifications
General Requirements for All Cranes and Derricks

General Requirements
Assembly/Disassembly
Wire Rope

Signals

Power Line Safety
Safety Devices
Operational Aids

Equipment with a rated hoisting/lifting capacity of 2,000

pounds or less

Mobile Cranes

Mobile Cranes — General

Mobile Cranes — Inspections

Mobile Cranes — Maintenance

Mobile Cranes — Operations

Articulating Boom Cranes

Articulating Boom Cranes — General
Articulating Boom Cranes — Inspections
Articulating Boom Cranes — Maintenance
Articulating Boom Cranes — Operations
Tower Cranes

Tower Cranes — General

Tower Cranes — Inspections

Tower Cranes — Maintenance

Tower Cranes — Operations

Self-Erecting Tower Cranes

Self-Erecting Tower Cranes — General
Self-Erecting Tower Cranes — Inspections
Self-Erecting Tower Cranes — Maintenance
Self-Erecting Tower Cranes — Operations
Overhead and Bridge Cranes

Overhead and Bridge Cranes — General
Overhead and Bridge Cranes — Inspections
Overhead and Bridge Cranes — Maintenance
Overhead and Bridge Cranes — Operations
Derricks

Derricks — General

Derricks — Construction
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WAC 296-155-54310
WAC 296-155-54315
WAC 296-155-54320
WAC 296-155-547
WAC 296-155-548

WAC 296-155-54800
WAC 296-155-549

WAC 296-155-54900
WAC 296-155-551

WAC 296-155-55100
WAC 296-155-55105
WAC 296-155-55110
WAC 296-155-55115
WAC 296-155-552

WAC 296-155-55200
WAC 296-155-55205
WAC 296-155-55210
WAC 296-155-553

WAC 296-155-55300
WAC 296-155-55305
WAC 296-155-554

WAC 296-155-55400
WAC 296-155-55405
WAC 296-155-55410

WAC 296-155-556

Derricks — Inspections

Derricks — Maintenance

Derricks — Operations

Personnel Lifting Platforms (Attached and suspended) — Scope
Design and Installation Requirements for Personnel Lifting
Equipment

Design of Platforms and Suspension Systems
Hoisting Equipment

Crane or Derrick Requirements for Personnel Lifting
Inspections, Maintenance and Testing

Inspections on Cranes and Personnel Platforms
Adjustments and Repairs on Personnel Platforms
Proof Load Test Platforms and Rigging

Trial Lift

Employer Responsibilities

Employer Responsibilities for Lifting Personnel
Responsibilities of the Personnel Lift Supervisor
Crane or Derrick Requirements for Lifting Personnel
Lifting Personnel

Personnel Lifting Requirements

Lifting Personnel Near Electrical Power Lines
Boatswain’s Chairs

Use Boatswain’s Chairs as a Last Resort

Lifting Personnel Using a Boatswain’s Chair
Appendix — Personnel Platform Lift Planning and
Authorization Form

Rigging

WAC 296-155-53302 Signal Person Qualifications

(1) The signal person must meet the qualification requirements (subsection (3) of this section)
prior to giving any signals. This requirement must be met by using either Option (1) or Option

(2).

(a) Option (1)--Third party qualified evaluator. The signal person has documentation
from a third party qualified evaluator showing that the signal person meets the
qualification requirements listed in subsection (3) of this section.

(b) Option (2)--Employer's qualified evaluator. The employer has its qualified evaluator
assess the individual and determine that the individual meets the qualification
requirements listed in subsection (3) of this section and provides documentation of that
determination. An assessment by an employer's qualified evaluator under this option is
not portable meaning other employers are not permitted to use this qualification to meet
the requirements of this section.
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(c) The documentation for whichever option is used must be available while the signal
person is employed by the employer.

(2) If subsequent actions by the signal person indicate that the individual may not meet the
qualification requirements listed in subsection (3) of this section, the employer must not allow
the individual to continue working as a signal person until retraining is provided and a
reassessment is made in accordance with subsection (1) of this section that confirms that the
individual meets the qualification requirements.

(3) Qualification requirements. Each signal person must:

(a) Know and understand the type of signals used. For example, if hand signals are used,
the signal person must know and understand the standard method for hand signals.

(b) Be competent in the application of the type of signals used.
(c) Have a basic understanding of crane/derrick operation and limitations, including the
crane dynamics involved in swinging and stopping loads and boom deflection from

hoisting loads.

(d) Know and understand the relevant requirements of WAC 296-155-53406 and this
section.

(e) Demonstrate that they meet the requirements in subsection (3)(a) through (d) of this
section through a verbal or written test, and through a practical test.

WAC 296-155-53304 Repair, Inspection and Maintenance Employee Qualifications

(1) Repair, inspection and maintenance personnel are permitted to operate the equipment only
where the following requirements are met:

() The operation is limited to those functions necessary to perform maintenance, inspect
or verify the performance of the equipment.

(b) The personnel either:
(i) Operate the equipment under the direct supervision of an operator who meets
the requirements of WAC 296-155-53300 (Operator qualification and

certification), or

(ii) Are familiar with the operation, safe limitations, characteristics and hazards
associated with the type of equipment.

(2) Maintenance and repair personnel must meet the definition of a qualified person with respect
to the equipment and maintenance/repair tasks performed.
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WAC 296-155-534 General Requirements for All Cranes and Derricks.
WAC 296-155-53400 General Requirements.

(1) All cranes and derricks, except for those exempted in WAC 296-155-52900, must be certified
annually by an accredited certifier recognized by the department, for detailed information about
this certification see WAC 296-155-532.

(2) All crane and derrick operators, except for those exempted in WAC 296-155-52900, must be
qualified as required by WAC 296-155-533.

(3) (a) Cranes must meet the requirements for design, construction, installation and testing as
prescribed in the applicable ASME standard at the time the crane or derrick was
manufactured .

(b)Where manufacturer's specifications are not available the limitations assigned to the
crane must be based on the determinations of a registered professional engineer (RPE),
competent in this field and such determinations must be appropriately documented and
recorded.

(c) Attachments used with cranes must not exceed the capacity, rating, or scope
recommended by the manufacturer or RPE.

(4) Unavailable operation procedures.

(a) Where the manufacturer procedures are unavailable, the employer must provide all
procedures necessary for the safe operation of the equipment and attachments.

(b) Procedures for the operational controls must be developed by a qualified person.

(c) Procedures related to the capacity of the equipment must be developed and signed by
a registered professional engineer familiar with the equipment.

(5) Warning decals and placards must be installed and legible as prescribed by the crane
manufacturer.

(6) The procedures applicable to the operation of the equipment including a legible and
applicable operator’s manual and load rating chart, written in the English language with
customary grammar and punctuation, must be in the operator’s cab or station when the crane is
in operation. Where rated capacities are available in the cab only in electronic form: In the event
of a failure which makes the rated capacities inaccessible, the operator must immediately cease
operations or follow safe shut-down procedures until the rated capacities (in electronic or other
form) are available.

(7) All windows in cabs must be safety glazing material as defined in ANSI Z26.1 and shall not
create visible distortion that would interfere with the safe operation of the crane.
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(8) A portable fire extinguisher, with a basic minimum extinguisher rating of 10 BC, must be
installed in the cab or at the machinery housing.

(9) Personal belongings must be stored in such a manner as to not interfere with access or
operation of the crane.

(10) Rigging gear, tools, oil cans, waste, and other articles must be stored in the toolbox or
another appropriate location, and must not be permitted to lie loose in or about the cab or
operator’s work station.

(11) Operating controls must be properly marked to indicate the function of the controls in each
position.

(12) The employer must designate a competent person who must inspect the cranes and
components daily when used, and periodically during use to make sure it is in safe operating
condition. Any deficiencies that effect the safe operation of the crane must be repaired, or
defective parts replaced, before continued use.

Note: For additional requirements relating to inspections see:

WAC 296-155-53202 Mobile Cranes — Inspections.

WAC 296-155-53204 Articulating Boom Cranes — Inspections.
WAC 296-155-53206 Tower Cranes — Inspections.

WAC 296-155-53208 Self-Erecting Tower Cranes — Inspections.
WAC 296-155-53210 Overhead and Bridge Cranes — Inspections.
WAC 296-155-53212 Derricks — Inspections.

(13) While in operation, belts, gears, shafts, pulleys, sprockets, spindles, drums, fly wheels,
chains, or other reciprocating, rotating, or other moving parts or equipment must be guarded if
such parts are exposed to contact by employees, or otherwise create a hazard. Guarding must
meet the requirements of chapter 296-806 WAC, Machine safety.

(14) All exhaust pipes must be guarded or insulated in areas where contact by employees is
possible in the performance of normal duties and are discharged in a direction away from the
operator.

(15) Whenever internal combustion engine powered equipment exhausts in enclosed spaces, tests
must be made and recorded to see that employees are not exposed to unsafe concentrations of
toxic gases or oxygen deficient atmospheres. (See chapter 296-62 WAC, the general
occupational health standards and chapter 296-841 WAC, Airborne Contaminants.)

(16) If access to the cab roof is necessary, a ladder or steps must be provided to give access to a
cab roof.

(17) All steps, running boards, and ladders must be of substantial construction and in good repair
at all times.
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(18) Guardrails, handholds and steps must be provided on cranes for easy access to the cab in
accordance with Parts C-1 and J of this chapter.

(19) Platforms and walkways must have anti-skid surfaces.

(20) Fuel tank filler pipe must be located in such a position, or protected in such a manner, as to

not allow spill or overflow to run onto the engine, exhaust, or electrical equipment of any crane

being fueled.

(21) Crane hooks, ball assemblies, and load blocks.
(a) All crane hooks, ball assemblies, and load blocks must be labeled with their rated
capacity. Mobile and articulating cranes must also include the weight of the ball assembly
and load block.
(b) Crane hooks must be equipped with latches or self-locking devices unless the
application makes the use of the latch impractical. The latch or self-locking device must
bridge the throat opening of the hook for the purpose of retaining slings or other lifting
devices under slack conditions.

(22) Repair or replace a hook when it shows:

(a) Any cracks, nicks or gouges.

(b) Wear of more than ten percent of the original sectional dimension, or as
recommended by the manufacturer.

(c) Any visibly apparent bend or twist from the plane of the unbent hook.

(d) Any distortion causing an increase in the throat opening of five percent, not to exceed
Yainch or as recommended by the manufacturer.

(e) Repair or replace hook latches or self-locking devices when they become inoperative.

(23) A qualified person must determine if a damaged hook needs to be replaced or can be
repaired.

(24) When repairing a hook, the requirements below must be followed:
(a) Unless otherwise recommended by the manufacturer, only a qualified person can
repair cracks, nicks and gouges by grinding longitudinally, following the contour of the
hook.

Note: The dimension of the hook cannot be reduced more than ten percent of its
original value, unless otherwise recommended by the manufacturer.
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(b) All other repairs must be performed by the hook manufacturer or the qualified
person.

(c) Weld repairs or reshaping must not be performed on hooks, unless approved by the
manufacturer.

(25) Replacement parts, such as load pins for clevis hooks must be at least equal to the original
manufacturer’s specifications.

(26) The crane/derrick must not be assembled or used unless ground conditions are firm, drained
(except for marshes/wetlands), and graded to a sufficient extent so that, in conjunction (if
necessary) with the use of supporting materials, the crane/derrick manufacturer's specifications
for adequate support and degree of level of the crane/derrick are met.

(27) The controlling entity must:

(a) Ensure that ground preparations necessary to meet the requirements in subsection
(26) of this section are provided.

(b) Inform the user of the crane/derrick and the operator of the location of hazards
beneath the crane/derrick set-up area (such as voids, tanks, utilities) that are identified
in documents (such as site drawings, as-built drawings, and soil analyses) if they are
available to the controlling entity.

(28) If there is no controlling entity for the project, the requirement in subsection (27)(a) of this
section must be met by the employer that has authority at the site to make or arrange for ground
preparations needed to meet subsection (26) of this section.

(29) If the assembly/disassembly supervisor or the operator determines that ground conditions do
not meet the requirements in subsection (26) of this section, that person's employer must have a
discussion with the controlling entity regarding the ground preparations that are needed so that,
with the use of suitable supporting materials/devices (if necessary), the requirements in
subsection (26) of this section can be met.

(30) Multiple equipment coordination. Where any part of a crane/derrick is within the working
radius of another crane/derrick, the controlling entity must institute a system to coordinate
operations. If there is no controlling entity, the employers must institute such a system.

(31) Multiple crane lifts
(a) Plan development. Before beginning a crane/derrick operation in which more than one
crane/derrick will be supporting the load, the operation must be planned. The planning

must meet the following requirements:

(i) The plan must be developed by a qualified person.
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(ii) The plan must be designed to ensure that the requirements of this part are met.

(iii) Where the qualified person determines that engineering expertise is needed
for the planning, the employer must ensure that it is provided.

(b) Plan implementation.
(1) The multiple-crane/derrick lift must be supervised by a person who meets the
criteria for both a competent person and a qualified person, or by a competent

person who is assisted by one or more qualified persons.

(i) The supervisor must review the plan with all workers who will be involved with the
operation.

(32) Keeping clear of the load.

(a) Where available, hoisting routes that minimize the exposure of employees to hoisted
loads must be used.

(b) While the operator is not moving a suspended load, no employee is allowed to be
within the fall zone, except for employees:

(i) Engaged in hooking, unhooking or guiding a load, or
(if) Engaged in the initial attachment of the load to a component structure, or
(iii) Operating a concrete hopper or concrete bucket.
(c) When employees are engaged in hooking, unhooking, or guiding the load, or in the
initial connection of a load to a component or structure and are within the fall zone, the

following criteria must be met:

(1) The materials being hoisted must be rigged to prevent unintentional
displacement.

(ii) Hooks with self-closing latches or their equivalent must be used. "J" hooks
are permitted to be used for setting wooden trusses.

(iii) The materials must be rigged by a qualified rigger.

(d) Receiving a load. Only employees needed to receive a load are permitted to be within
the fall zone when a load is being landed.

(e) During a tilt-up or tilt-down operation:
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(i) Employees are not allowed to be directly under the load.

(if) Only employees' essential to the operation are allowed to be in the fall zone
(but not directly under the suspended load).

(F) Boom free fall is prohibited when an employee is in the fall zone of the boom or load,
and load line free fall is prohibited when an employee is directly under the load. See
subsection (32)(e) of this section.

(33) Employees must not be allowed to ride on the hook or load.

(34) The hoist rope must not be wrapped around the load.

(35) All loads must be attached to the hook by means of suitable slings or other devices of
sufficient lifting capacity.

(36) When moving a load it must be well secured and balanced in the sling or lifting device
before it is lifted more than a few inches.

(37) Leaving the equipment unattended. The operator must not leave the controls while the load
is suspended, except where the following are met:

(a) The operator remains adjacent to the equipment and is not engaged in any other
duties.

(b) The load is to be held suspended for a period of time exceeding normal lifting
operations.

(c) The competent person determines that it is safe to do so and implements measures
necessary to restrain the boom hoist and telescoping, load, swing, and outrigger
functions.
(d) Barricades or caution lines, and notices, are erected to prevent all employees from
entering the fall zone. No employees, including those listed in subsection (32)(b), (d) and
(e) of this section, must be permitted in the fall zone.

(38) While moving the load the lift and swing path must be clear of obstructions.

(39) Before starting to lift the following conditions must be met:
(@) The hoist rope must not be kinked.

(b) Multiple-part lines must not be twisted around each other.

(c) The hook must be brought over the load in such a manner as to minimize swinging.
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(d) If there is slack rope condition, it must be determined that the rope is seated on the
drum and in the sheaves as the slack is removed.

(e) The effect of wind on the load and crane must be considered.

(F) If possible, the load must be free to be lifted; it is neither caught or attached to other
objects.

(40) During lifting operations, care must be taken that there is no sudden acceleration or
deceleration of the moving load and that the load boom or other parts of the crane do not contact
any obstruction. Rotational speed of the crane/derrick must be such that the load does not swing
out beyond the radius at which it can be controlled.

(41) Side loading of booms (jibs) must be limited to freely suspended loads. Cranes must not be
used for dragging loads sideways.

(42) The operator must test the brakes each time a load is within ninety percent of the rated
capacity of the crane by lifting it a few inches and applying the brakes. The brakes must be
adjusted in accordance with manufacturer procedures to prevent unintended movement.

(43) Unless a greater distance is specified by the manufacturer, a minimum distance of thirty six
inches clearance must be maintained between the swing radius of the crane superstructure or
counterweights and a stationary object, while the crane is in operation. When this clearance
cannot be maintained, suitable barricades or safeguards must be used to isolate the pinch point
hazard area.

(44) Accessible areas within the swing radius of the rotating superstructure of the crane must be
barricaded in such a manner as to prevent an employee from being struck or crushed by the
crane.

(45) Modifications or additions which affect the capacity or safe operation of the equipment are
prohibited except where the requirements of subsection (a) or (b) of this section are met.

(a) Manufacturer review and approval.
(i) The manufacturer approves the modifications/additions in writing.
(i) The load charts, procedures, instruction manuals and instruction
plates/tags/decals are modified as necessary to accord with the
modification/addition.
(iii) The original safety factor of the equipment is not reduced.

(b) Manufacturer is unavailable or has refused to review a request. The manufacturer is

provided a detailed description of the proposed modification/addition, is asked to approve
the modification/addition, but it declines to review the technical merits of the proposal or

10
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fails, within 30 days, to acknowledge the request or initiate the review, and all of the
following are met:

(i) A registered professional engineer who is a qualified person with respect
to the equipment involved:

(A) Approves the modification/addition and specifies the equipment
configurations to which that approval applies, and

(B) Modifies load charts, procedures, instruction manuals and
instruction plates/tags/decals as necessary to accord with the
modification/addition.

(ii) The original safety factor of the equipment is not reduced.

(46) No modifications or additions which affect the capacity or safe operation of the crane can be
made by the employer without the manufacturers’ written approval. 1f components of more than
one crane manufacturer are being combined, the employer must obtain written approval from all
manufacturers prior to use. If the manufacturer(s) is/are not available a registered professional
structural engineer’s (RPSE) written approval must be obtained. If such modifications or
changes are made, the capacity, operation, and maintenance instruction plates, tags, or decals,
must be changed accordingly. In no case must the original safety factor of the crane be reduced.

(47) All applicable controls must be tested by the operator at the start of a new shift, if possible.
If any controls fail to operate properly, they must be adjusted or repaired before operations are
initiated.

(48) Except for proof load testing required under WAC 296-155-53202 through 296-155-53212,
no crane is permitted to be loaded beyond the specifications of the load rating chart, unless
authorized by the crane manufacturer.

(49) Load weight. The operator must verify that the load is within the rated capacity of the
crane/derrick by at least one of the following methods:

(a) The weight of the load must be determined from a reliable source (such as the
load's manufacturer), by a reliable calculation method (such as calculating a steel
beam from measured dimensions and a known per foot weight), or by other
equally reliable means. In addition, when requested by the operator, this
information must be provided to the operator prior to the lift; or

(b) The operator must begin hoisting the load to determine, using a load weighing
device, load moment indicator, rated capacity indicator, or rated capacity limiter.
If the load exceeds 75 percent of the maximum rated capacity at the longest
radius that will be used during the lift operation, the operator must not proceed
with the lift until it is verified that the weight of the load is in accordance with
subsection (49)(a) of this section.

11
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(50) Tag lines or restraint lines must be used when rotation or swinging of the load is hazardous
or if the load needs guidance. Taglines are not required when all of the following criteria are
met:
e The suspended load can be expected to remain still when in a static (hon-moving)
condition or does not swing or rotate in a hazardous manner.
e The movement of the crane or boom cannot be expected to cause the load to swing or
rotate in an uncontrolled manner that may create a hazard.
e The operator is in control of the movement of the load and a hazardous condition is not
created.

(51) Safety devices and/or operational aids must not be used as a substitute for the exercise of
professional judgment by the operator.

(52) Storm warning. When a local storm warning has been issued, the competent person must
determine whether it is necessary to implement manufacturer recommendations for securing the
equipment.

(53) Whenever there is a concern as to safety, the operator has the authority to stop and refuse to
handle loads until a qualified person has determined that safety has been assured.

(54) Tag-out.

(a) Tagging out of service equipment/functions. Where the employer has taken the
equipment out of service, a tag must be placed in the cab or at the operator station
stating that the equipment is out of service and is not to be used. Where the employer
has taken a function(s) out of service, a tag must be placed in a conspicuous position
stating that the function is out of service and is not to be used.

(b) Response to "do not operate™/tag-out signs.

(i) If there is a warning (tag-out or maintenance/do not operate) sign on the
equipment or starting control, the operator must not activate the switch or
start the equipment until the sign has been removed by a person authorized to
remove it, or until the operator has verified that:

(A) No one is servicing, working on or otherwise in a dangerous
position around the machine.

(B) The equipment has been repaired and is working properly.

(i1) If there is a warning (tag-out or maintenance/do not operate) sign on any
other switch or control, the operator must not activate that switch or control
until the sign has been removed by a person authorized to remove it, or until
the operator has verified that the requirements in subsection (54)(b)(i)(A) and
(B) of this section have been met.

12
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Note: For additional lockout/ tagout procedures for electrical circuits, see WAC
296-155-429.

(55) All sideboom cranes mounted on wheel or crawler tractors manufactured on or after the
effective date of this standard must meet the construction requirements of ASME B-30.14, 2004.

(56) All cranes and derricks mounted on barges or other floating structures must meet the
requirements as outlined in ASME B30.8, 2004 for construction, installation, inspection,
maintenance and operation.

WAC 296-155-53402 Assembly/Disassembly

(1) When assembling and disassembling equipment (or attachments), the employer must comply
with either:

(a) Manufacturer procedures applicable to assembly and disassembly; or

(b) Employer procedures for assembly and disassembly. Employer procedures may be
used only where the employer can demonstrate that the procedures used meet the
requirements in subsection (17) of this section.

(2) Supervision--competent-qualified person.

(a) Assembly/disassembly must be supervised by a person who meets the criteria for
both a competent person and a qualified person, or by a competent person who is
assisted by one or more qualified persons ("assembly/disassembly supervisor").

(b) Where the assembly/disassembly is being performed by only one person, that
person must meet the criteria for both a competent person and a qualified person. For
purposes of this part, that person is considered the assembly/disassembly supervisor.

(3) Knowledge of procedures. The assembly/disassembly supervisor must understand the
applicable assembly/disassembly procedures.

(4) Review of procedures. The assembly/disassembly supervisor must review the applicable
assembly/disassembly procedures immediately prior to the commencement of
assembly/disassembly unless the assembly/disassembly supervisor has applied them to the same
type and configuration of equipment (including accessories, if any) so that they are already
known and understood.

(5) Crew instructions.

(a) Before commencing assembly/disassembly operations, the assembly/disassembly
supervisor must determine that the crew members understand the following:

13
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(i) Their tasks.
(if) The hazards associated with their tasks.
(iii) The hazardous positions/locations that they need to avoid.

(b) During assembly/disassembly operations, before a crew member takes on a
different task, or when adding new personnel during the operations, the requirements in
subsection (5)(a)(i) through (5)(a)(iii) of this section must be met with respect to the
crew member's understanding regarding that task.

(6) Protecting assembly/disassembly crew members out of operator view.

(a) Before a crew member goes to a location that is out of view of the operator and is
either: in, on, or under the equipment, or near the equipment (or load) where the crew
member could be injured by movement of the equipment (or load), the crew member
must inform the operator that they are going to that location.

(b) Where the operator knows that a crew member went to a location covered by
subsection (6)(a) of this section, the operator must not move any part of the equipment
(or load) until the operator:

(1) Gives a warning that is understood by the crew member as a signal that the
equipment (or load) is about to be moved and allows time for the crew
member to get to a safe position, or

(ii) Is informed in accordance with a pre-arranged system of communication
that the crew member is in a safe position.

(7) Working under the boom, jib or other components.

(@) When pins (or similar devices) are being removed, employees must not be under the
boom, jib, or other components, except where the requirements of subsection (7)(b) of
this section are met.

(b) Exception. Where the employer demonstrates that site constraints require one or
more employees to be under the boom, jib, or other components when pins (or similar
devices) are being removed, the assembly/disassembly supervisor must implement
procedures that minimize the risk of unintended dangerous movement and minimize
the duration and extent of exposure under the boom. (See Non-mandatory Appendix D
of this part for an example.)

(8) Capacity limits. During all phases of assembly/disassembly, rated capacity limits for loads

imposed on the equipment, equipment components (including rigging), lifting lugs and
equipment accessories must not be exceeded for the equipment being assembled/disassembled.

14
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(9) Addressing specific hazards. The assembly/disassembly supervisor supervising the
assembly/disassembly operation must address the hazards associated with the operation with
methods to protect the employees from them, as follows:

(a) Site and ground bearing conditions. Site and ground conditions must be adequate
for safe assembly/disassembly operations and to support the equipment during
assembly/disassembly (see WAC 296-155-53400, subsection (26) through (29) for
ground condition requirements).

(b) Blocking material. The size, amount, condition and method of stacking blocking
must be sufficient to sustain the loads and maintain stability.

(c) Proper location of blocking. When used to support lattice booms or components,
blocking must be appropriately placed to:

(i) Protect the structural integrity of the equipment, and
(i) Prevent dangerous movement and collapse.

(d) Verifying assist crane loads. When using an assist crane, the loads that will be
imposed on the assist crane at each phase of assembly/disassembly must be verified in
accordance with WAC 296-155-53400(49) before assembly/disassembly begins in
order to prevent exceeding rated capacity limits for the assist crane.

(e) Boom and jib pick points. The point(s) of attachment of rigging to a boom (or boom
sections or jib or jib sections) must be suitable for preventing structural damage and
facilitating safe handling of these components.

(F) Center of gravity.

(i) The center of gravity of the load must be identified if it is necessary for the
method used for maintaining stability.

(if) Where there is insufficient information to accurately identify the center of
gravity, measures designed to prevent unintended dangerous movement
resulting from an inaccurate identification of the center of gravity must be
used. (See Non-mandatory Appendix D of this part for an example.)

(g) Stability upon pin removal. The boom sections, boom suspension systems (such as
gantry A-frames and jib struts), or components must be rigged or supported to maintain
stability upon the removal of the pins.

(h) Snagging. Suspension ropes and pendants must not be allowed to catch on the boom
or jib connection pins or cotter pins (including keepers and locking pins).
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(1) Struck by counterweights. The potential for unexpected movement from
inadequately supported counterweights and from hoisting counterweights.

(j) Boom hoist brake failure. Where reliance is placed on the boom hoist brake to
prevent boom movement during assembly/disassembly, the brake must be tested to
determine if it is sufficient to prevent boom movement. If it is not sufficient, a boom
hoist pawl, other locking device/back-up braking device, or another method of
preventing dangerous movement of the boom (such as blocking or using an assist
crane) from a boom hoist brake failure must be used.

(K) Loss of backward stability. Backward stability must be considered before swinging
the upperworks, travel, and when attaching or removing equipment components. See,
for example, Figure 1.

Figure 1. Lack of backward stability results in superstructure toppling.

(1) Wind speed and weather. Wind speed and weather must be considered so that the
safe assembly/disassembly of the equipment is not compromised.

(10) Cantilevered boom sections. Manufacturer limitations on the maximum amount of boom
supported only by cantilevering must not be exceeded. Where these are unavailable, a registered
professional engineer familiar with the type of equipment involved must determine this
limitation in writing, which must not be exceeded.

(11) Weight of components. The weight of the components must be readily available.

(12) Components and configuration.

16
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(a) The selection of components and configuration of the equipment that affect the
capacity or safe operation of the equipment must be in accordance with:

(i) Manufacturer instructions, limitations, and specifications. Where these are
unavailable, a registered professional engineer familiar with the type of
equipment involved must approve, in writing, the selection and configuration of
components; or

(if) Approved modifications that meet the requirements of WAC 296-155-53400
(45) and (46) (Equipment modifications).

(b) Post-assembly inspection. Upon completion of assembly, the equipment must be
inspected to ensure compliance with subsection (12)(a) of this section and as follows:

(i) Upon completion of assembly, the equipment must be inspected by a qualified
person to assure that it is configured in accordance with manufacturer equipment
criteria. For tower cranes, this inspection must be done by an accredited crane
certifier.

(if) Where manufacturer equipment criteria are unavailable, a qualified person
must determine if a registered professional engineer (RPE) familiar with the type
of equipment involved is needed to develop criteria for the equipment
configuration. If an RPE is not needed, the employer must ensure that the criteria
are developed by the qualified person. If an RPE is needed, the employer must
ensure that they are developed by an RPE.

(c) Equipment must not be used until an inspection under this paragraph demonstrates
that the equipment is configured in accordance with the applicable criteria.

(13) Manufacturer prohibitions. The employer must comply with applicable manufacturer
prohibitions.

(14) Shipping pins. Reusable shipping pins, straps, links, and similar equipment must be
removed. Once they are removed they must either be stowed or otherwise stored so that they do
not present a falling object hazard.

(15) Pile driving. Equipment used for pile driving must not have a jib attached during pile
driving operations.

(16) The following are additional requirements for dismantling of booms and jibs (applies to
both the use of manufacturer procedures and employer procedures):

(a) None of the pins in the pendants are to be removed (partly or completely) when the
pendants are in tension. See, for example, Figure 2.
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Figure 2. Pins (indicated by arrows) are not to be removed while pendants remain in tension.

(b) None of the pins (top and bottom) on boom sections located between the pendant
attachment points and the crane/derrick body are to be removed (partly or completely)
when the pendants are in tension. See, for example, Figures 3 and 4.

Figure 3. Pendant is in tension while connected to uppermost boom section, and no pins are to be
removed.

Figure 4. Pendant is in tension, and pins between pendant attachment point and crane body
(indicated by arrows) are not to be removed. Note that, because the cantilevered portion of the
boom is not supported, only the bottom pins ahead of the pendant may be removed. See Figure 6.

(c) None of the pins (top and bottom) on boom sections located between the uppermost
boom section and the crane/derrick body are to be removed (partly or completely) when
the boom is being supported by the uppermost boom section resting on the ground (or
other support). See, for example, Figure 5.
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Figure 5. Uppermost boom section is resting on ground, and no pins between uppermost boom
section and crane body are to be removed.

(d) None of the top pins on boom sections located on the cantilevered portion of the
boom being removed (the portion being removed ahead of the pendant attachment
points) are to be removed (partly or completely) until the cantilevered section to be
removed is fully supported. See, for example, Figures 6 and 7.

Figure 6. Cantilevered portion of boom is not supported, and top pins therefore are not to be
removed. Bottom pins (circled) may be removed.
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Figure 7. Cantilevered portion of boom is supported, and top pins (circled) may therefore be
removed.

(17) When using employer procedures instead of manufacturer procedures for assembling or
disassembling, the employer must ensure that the procedures are designed to:

(a) Prevent unintended dangerous movement, and to prevent collapse, of all parts of the
equipment.

(b) Provide adequate support and stability of all parts of the equipment during the
assembly/disassembly process.

(c) Position employees involved in the assembly/disassembly operation so that their
exposure to unintended movement or collapse of part or all of the equipment is
minimized.

(d) Qualified person. Employer procedures must be developed by a qualified person.

WAC 296-155-53404 Wire Rope.

(1) Selection and installation criteria.
(a) Selection of replacement wire rope must be in accordance with the requirements of
this section and the recommendations of the wire rope manufacturer, the equipment
manufacturer, or a qualified person.

(b) Boom hoist reeving.

(i) Fiber core ropes must not be used for boom hoist or luffing attachment
reeving, except for derricks.

(i) Rotation resistant ropes must be used for boom hoist reeving only where the
requirements of subsection (1)(c) of this section are met.
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(c) Rotation resistant ropes.
(i) Definitions.

(A) 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.

(B) Type Il rotation resistant wire rope (“Type II'"). Type Il rotation
resistant rope is stranded rope constructed to have 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.

(C) Type Il1 rotation resistant wire rope (“Type I11"”). Type Il rotation
resistant rope is stranded rope constructed to have limited resistance to
rotation. It has no more than nine outer strands, and comprises an
assembly of two 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) Requirements.

(A) Types Il and 111 with an operation design factor of less than five must
not be used for duty cycle or repetitive lifts.

(B) Rotation resistant ropes (including Types I, Il and I11) must have an
operating design factor of no less than 3.5.

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

(D) Types Il and 111 must have an operating design factor of no less than
five, except where the requirements of subsection (1)(c)(iii) of this section
are met.

(iii) When Types Il and 111 with an operation design factor of less than five are

used (for non-duty cycle, non-repetitive lifts), the following requirements must be
met for each lifting operation:
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(A) A qualified person must inspect the rope in accordance with paragraph
(2)(a) of this section. The rope must be used only if the qualified person
determines that there are no deficiencies constituting a hazard. In making
this determination, more than one broken wire in any one rope lay must be
considered a hazard.

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

(C) Each lift made under these provisions must be recorded in the monthly
and annual inspection documents. Such prior uses must be considered by
the qualified person in determining whether to use the rope again.

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

(A) Rotation resistant ropes must not be used for boom hoist reeving,
except where the requirements of subsection (1)(c)(iv)(B) of this section
are met.

(B) Rotation resistant ropes may be used as boom hoist reeving when load
hoists are used as boom hoists for attachments such as luffing attachments
or boom and mast attachment systems. Under these conditions, the
following requirements must be met:

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

(1) The requirements in WAC 296-155-53700(9) (irrespective of
the date of manufacture of the equipment), and WAC 296-155-
53700(10).

(111 The requirements of ANSI/ASME B30.5-2007, Section 5-
1.3.2(a), (a)(2) through (a)(4), (b) and (d), except that the
minimum pitch diameter for sheaves used in multiple rope reeving
is 18 times the nominal diameter of the rope used instead of the
value of 16 specified in Section 5-1.3.2(d).

(V) 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.

(V) The operating design factor for the boom hoist reeving system
must be not less than 5.



STAKEHOLDER DRAFT 5-11-10

(V1) 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.

(VI1) When provided, a power-controlled lowering system must be
capable of handling rated capacities and speeds as specified by the
manufacturer.

(d) Wire rope clips used in conjunction with wedge sockets must be attached to the
unloaded dead end of the rope only, except that the use of devices specifically designed
for dead-ending rope in a wedge socket is permitted.

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

(F) 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 accordance with the wire rope
manufacturer's instructions.

(2) Inspection of wire ropes.

23

(a) Shift inspection.

(i) A competent person must complete a visual inspection prior to commencement
of crane operations during each shift. The inspection must consist of observation
of wire ropes (running and standing) that are reasonable likely to be in use during
the shift for apparent deficiencies, including those listed in subsection (2)(a)(ii) of
this section. Untwisting (opening) of wire rope or booming down is not required
as part of this inspection.

(A) Category I. Apparent deficiencies in this category include the
following:

(I) Distortion of the wire rope structure such as kinking, crushing,
unstranding, birdcaging, signs of core failure or steel core
protrusion between the outer strands.

(11) Corrosion.

(11) Electric arc (from a source other than power lines) or heat
damage.

(1V) Improperly applied end connections.
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(V) Corroded, cracked, bent, or worn end connections (such as
from severe service).

(B) Category 1. Apparent deficiencies in this category are:
(1) Visibly broken wires in running wire ropes: six randomly
distributed broken wires in one rope lay or three broken wires in
one strand in one rope lay, where a rope lay is the length along the
rope in which one strand makes a complete revolution around the
rope;
(1) Visibly broken wires in rotation resistant ropes: two randomly
distributed broken wires in six rope diameters or four randomly
distributed broken wires in 30 rope diameters;
(1) Visibly broken wires in pendants or standing wire ropes:
more than two broken wires in one rope lay located in rope beyond
end connections and/or more than one broken wire at an end
connection; and

(IV) A diameter reduction of more than five percent from nominal
diameter.

(C) Category Ill. Apparent deficiencies in this category include the
following:

() In rotation resistant wire rope, core protrusion or other
distortion indicating core failure.

(1) Electrical contact with a power line.
(1) A broken strand.
(i1) Critical review items. The competent person must give particular attention to:
(A) Rotation resistant wire rope in use.

(B) Wire rope being used for boom hoists and luffing hoists, particularly
at reverse bends.

(C) Wire rope at flange points, crossover points and repetitive pickup
points on drums.

(D) Wire rope adjacent to end connections.

(E) Wire rope at and on equalizer sheaves.
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(iii) Removal from service.

(A) If a deficiency in Category I is identified, an immediate determination
must be made by the competent person as to whether the deficiency
constitutes a safety hazard. If the deficiency is determined to constitute a
safety hazard, operations involving use of the wire rope in question must
be prohibited until:

(I) The wire rope is replaced, or

(1) If the deficiency (other than power line contact) is localized,
the problem is corrected by removing the damaged section of the
wire rope; the undamaged portion may continue to be used.
Joining lengths of wire rope by splicing is prohibited. Repair of
wire rope that contacted an energized power line is also prohibited.

(B) If a deficiency in Category Il is identified, the employer must comply
with option A or option B, as follows:

(I) Option A. Consider the deficiency to constitute a safety hazard
where it meets the wire rope manufacturer's established criterion
for removal from service or meets a different criterion that the wire
rope manufacturer has approved in writing for that specific wire
rope. If the deficiency is considered a safety hazard, operations
involving use of the wire rope in question must be prohibited until
the wire rope is replaced, or the damage is removed in accordance
with all of the requirements and restrictions in subsection
(2)(@) (i) (A)(1I) of this section.

(1) Option B. Institute the alternative measures specified in
subsection (2)(a)(iii)(C) of this section.

(C) Alternative measures for a category Il deficiency. The wire rope may
continue to be used if the employer ensures that the following measures
are implemented:

(I) A qualified person assesses the deficiency in light of the load
and other conditions of use and determines it is safe to continue to
use the wire rope as long as the conditions established under this
paragraph are met.

(1) A qualified person establishes the parameters for the use of the
equipment with the deficiency, including a reduced maximum
rated capacity.
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(111) A qualified person establishes a specific number of broken
wires, broken strands, or diameter reduction that, when reached,
will require the equipment to be taken out of service until the wire
rope is replaced or the damage is removed in accordance with all
of the requirements and restrictions in subsection (2)(a)(iii)(A)(I1)
of this section.

(IV) A qualified person sets a time limit, not to exceed 30 days
from the date the deficiency is first identified, by which the wire
rope must be replaced, or the damage removed in accordance with
all of the requirements and restrictions in subsection
(2)(@)(ii)(A) (1) of this section.

(V) The workers who will conduct the shift inspections are
informed of this deficiency and the measures taken under this
section.

(V1) The qualified person's findings and procedures in subsection
(2)(a)(iii)(C)(I) through (2)(a)(iii)(C)(IV) of this section are
documented.

(D) If a deficiency in category Il is identified, operations involving use of
the wire rope in question must be prohibited until:

(I) The wire rope is replaced, or

(1) If the deficiency (other than power line contact) is localized,
the problem is corrected by severing the wire rope in two; the
undamaged portion may continue to be used. Joining lengths of
wire rope by splicing is prohibited. Repair of wire rope that
contacted an energized power line is also prohibited.

(E) Where a wire rope is required to be removed from service under this
section, either the equipment (as a whole) or the hoist with that wire rope
must be tagged-out, in accordance with WAC 296-155-53400(54), until
the wire rope is repaired or replaced.

(b) Monthly inspection.

(i) Each month an inspection must be conducted in accordance with subsection
(2)(a) of this section (shift inspection).

(if) Wire ropes on equipment must not be used until an inspection under this
subsection demonstrates that no corrective action under subsection (2)(a)(iii) of
this section is required.
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(iii) This inspection must be documented and be kept and made available upon
request. Electronic records are acceptable.

(c) Annual/comprehensive, for cranes and derricks not covered by WAC 296-155-529
through 296-155-53214.

(1) At least every 12 months, wire ropes in use on equipment must be inspected by
a qualified person in accordance with subsection (2)(a) of this section (shift
inspection).

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

(A) The inspection must be for deficiencies of the types listed in
subsection (2)(a)(i)(B) of this section.

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

(1) Critical review items listed in subsection (2)(a)(ii) of this
section.

(1) Those sections that are normally hidden during shift and
monthly inspections.

(111) Wire rope in contact with saddles, equalizer sheaves or other
sheaves where rope travel is limited.

(IV) Wire rope subject to reverse bends.
(V) Wire rope passing over sheaves.
(V1) Wire rope at or near terminal ends.

(C) Exception: In the event an inspection under subsection (2)(c)(ii) of
this section is not feasible due to existing set-up and configuration of the
equipment (such as where an assist crane is needed) or due to site
conditions (such as a dense urban setting), such inspections must be
conducted as soon as it becomes feasible, but no longer than an additional
6 months for running ropes and, for standing ropes, at the time of
disassembly.

(iii) If a deficiency is identified, an immediate determination must be made by the
qualified person as to whether the deficiency constitutes a safety hazard.
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(A) If the deficiency is determined to constitute a safety hazard, operations
involving the use of the wire rope in question is prohibited until:

(I) The wire rope is replaced, or

(1) If the deficiency is localized, the problem is corrected by
severing the wire rope in two; the undamaged portion may
continue to be used. Joining lengths of wire rope by splicing is
prohibited.

(B) If the qualified person determines that, though not presently a safety
hazard, the deficiency needs to be monitored, the employer must ensure
that the deficiency is checked in the monthly inspections.

(iv) This inspection must be documented and be kept and made available upon
request. Electronic records are acceptable..

(d) Rope lubricants that are of the type that hinder inspection must not be used.
WAC 296-155-53406 Signals

(1) A qualified signal person that meets the requirements in WAC 296-155-53302 must be
provided in each of the following situations:

(a) The point of operation, meaning the load travel or the area near or at load placement,
is not in full view of the operator.

(b) When the equipment is traveling, the view in the direction of travel is obstructed.

(c) Due to site specific safety concerns, either the operator or the person handling the load
determines that it is necessary.

(2) Types of signals. Signals to operators must be by hand, voice, audible, or other means at
least as effective.

(3) Hand signals.

(a) When using hand signals, the standard method as established in the applicable ASME
B30 standards must be used. Where use of the standard method for hand signals is
infeasible, or where an operation or use of an attachment is not covered in the standard
method, non-standard hand signals may be used in accordance with subsection (3)(b) of
this section.

(b) Non-standard hand signals. When using non-standard hand signals, the signal person,

operator, and lift supervisor (when there is one) must contact each other prior to the
operation and agree on the non-standard hand signals that will be used.
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(4) Signals other than hand, voice or audible signals may be used where the employer
demonstrates that the signals provided are at least equally effective communications as voice,
audible, or standard method hand signals.

(5) Use and suitability.

(a) Prior to beginning operations, the operator, signal person, and lift supervisor (if there
IS one), must contact each other and agree on the voice signals that will be used. Once
the voice signals are agreed upon, these employees need not meet again to discuss voice
signals unless another employee is substituted, there is confusion about the voice signals,
or a voice signal is to be changed.

(b) Each voice signal must contain the following three elements, given in the following
order: function (such as hoist, boom, etc.) and direction; distance and/or speed; function
stop.

Note: These are some examples of signals:

. Swing right 50 feet, 25 feet, 15 feet, 10 feet, 5 feet, 2 feet, swing stop
. Load down 100 feet, 50 feet, 40 feet, 30 feet, ...2 feet, load stop

. Load up slow, slow, slow, load stop.

(c) For lifting operations using voice signals, the person directing lifting operations must
consider the complexity of the lift, the capabilities of the particular crane, the experience
and skill of the operator and signal person, and the ability to communicate the necessary
signals before permitting multiple simultaneous crane function signals.

(d) The operator, signal person and lift supervisor (if there is one), must be able to
effectively communicate in the language used.

(e) The signals used (hand, voice, audible, or other effective means), and means of
transmitting the signals to the operator (such as direct line of sight, video, radio, etc.)
must be appropriate for the site conditions.

(F) Signals must be discernible or audible at all times. The crane operator must not
respond unless signals are clearly understood.

(6) Communication between the crane operator and the signalperson must be maintained
continuously during all crane movements. If at any time communication is disrupted, the
operator must stop all crane movements until communication is restored and a proper signal is
given and understood.

(7) If the operator becomes aware of a safety problem and needs to communicate with the signal

person, the operator must safely stop operations. Operations must not resume until the operator
and signal person agree that the problem has been resolved.
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(8) Only one person gives signals to a crane/derrick at a time, except in circumstances covered
by subsection (9) of this section.

(9) Anyone who becomes aware of a safety problem must alert the operator or signal person by
giving the stop or emergency stop signal. The operator must obey a stop (or emergency stop)
signal, irrespective of who gives it.

(10) All directions given to the operator by the signal person must be given from the operator's
direction perspective.

(11) Communication with multiple cranes/derricks. Where a signal person(s) is in
communication with more than one crane/derrick, a system for identifying the crane/derrick for
which each signal is intended must be used, as follows:

(a) For each signal, prior to giving the function/direction, the signal person must identify
the crane/derrick for which the signal is intended, or

(b) An equally effective method of identifying which crane/derrick the signal is intended
for must be used.

(12) Hand signal chart. Hand signal charts must be either posted on the equipment or readily
available at the site.

(13) Radio, telephone or other electronic transmission of signals.

() The device(s) used to transmit signals must be tested on site before beginning
operations to ensure that the signal transmission is clear and reliable.

(b) Signal transmission must be through a dedicated channel. Multiple cranes/derricks
and one or more signal persons may share a dedicated channel for the purpose of
coordinating operations.

(c) The operator's reception of signals must be made by a hands-free system.

WAC 296-155-53408 Power Line Safety

(1) Assembly and disassembly of equipment.
(a) Before assembling or disassembling equipment, the employer must determine if any
part of the equipment, load line or load (including rigging and lifting accessories) could
get, in the direction or area of assembly, closer than 20 feet of a power line that is up to
350 kV or closer than 50 feet of a power line that exceeds 350 kV during the

assembly/disassembly process. If so, the employer must meet the requirements in option
(1), option (2), or option (3), as follows:
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(i) Option (1) — deenergize and ground. Confirm from the utility owner/operator
that the power line has been deenergized and visibly grounded at the worksite.

(ii) Option (2) — clearance. Ensure that no part of the equipment, load line or load
(including rigging and lifting accessories), gets closer than 20 feet of a power line
that is up to 350 kV or closer than 50 feet of a power line that exceeds 350 kV by

implementing the measures specified in subsection (1)(b) of this section.

(iii) Option (3) — Table XX clearance.

(A) Determine the line's voltage and the minimum approach distance
permitted under Table XX of this section.

(B) Determine if any part of the equipment, load line or load (including
rigging and lifting accessories), could get closer than the minimum
approach distance of the power line permitted under Table XX of this
section. If so, then the employer must follow the requirements in
subsection (1)(b) of this section to ensure that no part of the equipment,
load line, or load (including rigging and lifting accessories), gets closer to
the line than the minimum approach distance.

(b) Preventing encroachment/electrocution. Where encroachment precautions are
required under option (2), or option (3), the following requirements must be met:

(1) Conduct a planning meeting with the assembly/disassembly supervisor,
operator, assembly/disassembly crew and the other workers who will be in the
assembly/disassembly area to review the location of the power line(s) and the
steps that will be implemented to prevent encroachment/electrocution.

(i) If tag lines are used, they must be non-conductive.
(iii) At least one of the following additional measures must be in place:

(A) Use a dedicated spotter who is in continuous contact with the
equipment operator. The dedicated spotter must:

(1) Be equipped with a visual aid to assist in identifying the
minimum clearance distance. Examples of a visual aid include: a
clearly visible line painted on the ground; a clearly visible line on
stanchions; a set of clearly visible line-of-sight landmarks (such as
a fence post behind the dedicated spotter and a building corner
ahead of the dedicated spotter.)

(11) Be positioned to effectively gauge the clearance distance.
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(111) Where necessary, use equipment that enables the dedicated
spotter to communicate directly with the operator, in accordance
with WAC 296-155-53406(13) (radio, telephone, or other
electronic transmission of signals).

(IV) Give timely information to the operator so that the required
clearance distance can be maintained.

(B) A proximity alarm set to give the operator sufficient warning to
prevent encroachment.

(C) A device that automatically warns the operator when to stop
movement, such as a range control warning device. Such a device must be
set to give the operator sufficient warning to prevent encroachment.

(D) A device that automatically limits range of movement, set to prevent
encroachment.

(E) An elevated warning line, barricade, or line of signs, in view of the
operator, equipped with flags or similar high-visibility markings.

(c) Assembly/disassembly below power lines is prohibited. No part of a crane/derrick,
load line or load (including rigging and lifting accessories), whether partially or fully
assembled, is allowed below a power line unless the employer has confirmed that the
utility owner/operator has deenergized and (at the worksite) visibly grounded the power
line.

(d) Assembly/disassembly inside Table XX clearance is prohibited. No part of a
crane/derrick, load line or load (including rigging and lifting accessories), whether
partially or fully assembled, is allowed closer than the minimum approach distance under
Table XX of a power line unless the employer has confirmed that the utility
owner/operator has deenergized and (at the worksite) visibly grounded the power line.

(e) Voltage information. Where option (3) is used, the utility owner/operator of power
lines must provide the requested voltage information within two working days of the
employer's request.

(f) Power lines presumed energized. The employer must assume that all power lines are
energized unless the utility owner/operator confirms that the power line has been and
continues to be deenergized and visibly grounded at the worksite.

(9) Posting of electrocution warnings. There must be at least one electrocution hazard
warning conspicuously posted in the cab so that it is in view of the operator and (except
for overhead gantry and tower cranes) at least two on the outside of the equipment.

(2) Operation of equipment.
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(a) Hazard assessments and precautions inside the work zone. Before beginning
equipment operations, the employer must:

(1) ldentify the work zone.

(A) Define a work zone by demarcating boundaries (such as with flags, or
a device such as a range limit device or range control warning device) and
prohibit the operator from operating the equipment past those boundaries,
or

(B) Define the work zone as the area 360 degrees around the equipment,
up to the equipment's maximum working radius.

(ii) Determine if any part of the equipment, load line or load (including rigging
and lifting accessories), if operated up to the equipment's maximum working
radius in the work zone, could get closer than 20 feet of a power line that is up to
350 kV or closer than 50 feet of a power line that exceeds 350 kV. If so, the
employer must meet the requirements in option (1), option (2), or option (3) as
follows:

(A) Option (1) — deenergize and ground. Confirm from the utility
owner/operator that the power line has been deenergized and visibly
grounded at the worksite.

(B) Option (2) — 20 foot clearance. Ensure that no part of the equipment,
load line, or load (including rigging and lifting accessories), gets closer
than 20 feet to the power line by implementing the measures specified in
subsection (1)(b) of this section.

(C) Option (3) — Table XX clearance.

(I) Determine the line's voltage and the minimum approach
distance permitted under Table XX of this section.

(I1) Determine if any part of the equipment, load line or load
(including rigging and lifting accessories), while operating up to
the equipment's maximum working radius in the work zone, could
get closer than the minimum approach distance of the power line
permitted under Table XX of this section. If so, then the employer
must follow the requirements in subsection (2)(b) of this section to
ensure that no part of the equipment, load line, or load (including
rigging and lifting accessories), gets closer to the line than the
minimum approach distance.



STAKEHOLDER DRAFT 5-11-10

34

(b) Preventing encroachment/electrocution. Where encroachment precautions are
required under option (2), or option (3), the following requirements must be met:

(i) Conduct a planning meeting with the operator and the other workers who will
be in the area of the equipment or load to review the location of the power line(s),
and the steps that will be implemented to prevent encroachment/electrocution.

(ii) If tag lines are used, they must be non-conductive.

(iii) Erect and maintain an elevated warning line, barricade, or line of signs, in
view of the operator, equipped with flags or similar high-visibility markings, at 20
feet from a power line that is up to 350 kV or 50 feet from a power line that
exceeds 350 kV (if using option (2)) or at the minimum approach distance under
Table XX of this section (if using option (3)).

(iv) Implement at least one of the following measures:

(A) A proximity alarm set to give the operator sufficient warning to
prevent encroachment.

(B) A dedicated spotter who is in continuous contact with the operator.
Where this measure is selected, the dedicated spotter must:

(I) Be equipped with a visual aid to assist in identifying the
minimum clearance distance. Examples of a visual aid include: a
clearly visible line painted on the ground; a clearly visible line on
stanchions; a set of clearly visible line-of-sight landmarks (such as
a fence post behind the dedicated spotter and a building corner
ahead of the dedicated spotter).

(11) Be positioned to effectively gauge the clearance distance.

(111) Where necessary, use equipment that enables the dedicated
spotter to communicate directly with the operator.

(V) Give timely information to the operator so that the required
clearance distance can be maintained.

(C) A device that automatically warns the operator when to stop
movement, such as a range control warning device. Such a device must be
set to give the operator sufficient warning to prevent encroachment.

(D) A device that automatically limits range of movement, set to prevent
encroachment.
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(E) An insulating link/device installed at a point between the end of the
load line (or below) and the load.

(v) The requirements of subsection (2)(b)(iv) of this section do not apply to work
covered by chapter 296-45 WAC.

(c) Voltage information. Where option (3) is used, operators of power lines must provide
the requested voltage information within two working days of the employer's request.

(d) Operations below power lines.

(i) No part of the equipment, load line or load (including rigging and lifting
accessories) is allowed below a power line unless the employer has confirmed that
the utility owner/operator has deenergized and (at the worksite) visibly grounded
the power line, except where one of the exceptions in subsection (2)(d)(ii) of this
section apply.

(ii) Exceptions. Subsection (2)(d)(i) of this section is inapplicable where the
employer demonstrates that one of the following applies:

(A) The work is covered by chapter 296-45 WAC.

(B) For equipment with non-extensible booms: The uppermost part of the
equipment, with the boom at true vertical, would be more than 20 feet
below the plane of a power line that is up to 350 kV, 50 feet below the
plane of a power line that exceeds 350 kV or more than the Table XX
minimum clearance distance below the plane of the power line.

(C) For equipment with articulating or extensible booms: The uppermost
part of the equipment, with the boom in the fully extended position, at true
vertical, would be more than 20 feet below the plane of a power line that is
up to 350 kV, 50 feet below the plane of a power line that exceeds 350 kV
or more than the Table XX minimum clearance distance below the plane
of the power line.

(D) The employer demonstrates that compliance with subsection (2)(d)(i)
of this section is infeasible and meets the requirements of subsection (3) of
this section.

(e) Power lines presumed energized. The employer must assume that all power lines are
energized unless the utility owner/operator confirms that the power line has been and
continues to be deenergized and visibly grounded at the worksite.

(f) When working near transmitter/communication towers where the equipment is close
enough for an electrical charge to be induced in the equipment or materials being
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handled, the transmitter must be deenergized or the following precautions must be taken
when necessary to dissipate induced voltages:

(i) The equipment must be provided with an electrical ground.
(if) Non-conductive rigging or an insulating link/device must be used.
(9) Training.

(i) Operators and crew assigned to work with the equipment must be trained on
the following:

(A) The procedures to be followed in the event of electrical contact with a
power line. Such training must include:

() Information regarding the danger of electrocution from the
operator simultaneously touching the equipment and the ground.

(1) The importance to the operator's safety of remaining inside the
cab except where there is an imminent danger of fire, explosion, or
other emergency that necessitates leaving the cab.

(1) The safest means of evacuating from equipment that may be
energized.

(IV) The danger of the potentially energized zone around the
equipment.

(V) The need for crew in the area to avoid approaching or touching
the equipment.

(V1) Safe clearance distance from power lines.

(B) Power lines are presumed to be energized unless the utility
owner/operator confirms that the power line has been and continues to be
deenergized, and visibly grounded at the worksite.

(C) Power lines are presumed to be uninsulated unless the utility
owner/operator or a registered engineer who is a qualified person with
respect to electrical power transmission and distribution confirms that a
power line is insulated.

(D) The limitations of an insulating link/device, proximity alarm, and
range control (and similar) device, if used.
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(if) Employees working as dedicated spotters must be trained to enable them to
effectively perform their task, including training on the applicable requirements of
this section.

(h) Devices originally designed by the manufacturer for use as: a safety device (see
WAC 296-155-53410), operational aid (see WAC 296-155-53412), or a means to prevent
power line contact or electrocution, when used to comply with this section, must meet the
manufacturer's procedures for use and conditions of use.

(3) Operation of equipment inside the Table XX zone. Equipment operations in which any part
of the equipment, load line or load (including rigging and lifting accessories) is closer than the
minimum approach distance under Table XX of an energized power line is prohibited, except
where the employer demonstrates that the following requirements are met:
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(a)The employer determines that it is infeasible to do the work without breaching the
minimum approach distance under Table XX of this section.

(b) The employer determines that, after consultation with the utility owner/operator, it is
infeasible to deenergize and ground the power line or relocate the power line.

(c) Minimum clearance distance.

(i) The power line owner/operator or registered professional engineer who is a
qualified person with respect to electrical power transmission and distribution
determines the minimum clearance distance that must be maintained to prevent
electrical contact in light of the on-site conditions. The factors that must be
considered in making this determination include: conditions affecting
atmospheric conductivity; time necessary to bring the equipment, load line and
load (including rigging and lifting accessories) to a complete stop; wind
conditions; degree of sway in the power line; lighting conditions, and other
conditions affecting the ability to prevent electrical contact.

(i) Subsection (3)(a)(iii)(A) of this section does not apply to work covered by
chapter 296-45 WAC,; instead, for such work, the minimum clearance distances
specified in chapter 296-45 WAC, Table 1 apply. Employers covered by chapter
296-45 WAC are permitted to work closer than the distances in chapter 296-45
WAC, Table 1, where both the requirements of this rule and WAC 296-45-
375(10) are met.

(d) A planning meeting with the employer and power line operator (or registered
professional engineer who is a qualified person with respect to electrical power
transmission and distribution) is held to determine the procedures that will be followed to
prevent electrical contact and electrocution. At a minimum these procedures must
include:
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(i) If the power line is equipped with a device that automatically reenergizes the
circuit in the event of a power line contact, the automatic reclosing feature of the
circuit interrupting device must be made inoperative before work begins.

(i) A dedicated spotter who is in continuous contact with the operator. The
dedicated spotter must:

(A) Be equipped with a visual aid to assist in identifying the minimum
clearance distance. Examples of a visual aid include: a clearly visible line
painted on the ground; a clearly visible line on stanchions; a set of clearly
visible line-of-sight landmarks (such as a fence post behind the dedicated
spotter and a building corner ahead of the dedicated spotter).

(B) Be positioned to effectively gauge the clearance distance.

(C) Where necessary, use equipment that enables the dedicated spotter to
communicate directly with the operator.

(D) Give timely information to the operator so that the required clearance
distance can be maintained.

(iii) An elevated warning line, or barricade (not attached to the crane), in view of
the operator (either directly or through video equipment), equipped with flags or
similar high-visibility markings, to prevent electrical contact. However, this
provision does not apply to work covered by chapter 296-45 WAC.

(iv) Insulating link/device.

(A) An insulating link/device installed at a point between the end of the
load line (or below) and the load.

(B) For work covered by chapter 296-45 WAC, the requirement in
subsection (3)(a)(iv)(D)(I) of this section applies only when working
inside the clearance distances of Table 1 in chapter 296-45 WAC.

(v) Use non-conductive rigging if the rigging may be within the Table XX
distance during the operation.

(vi) If the equipment is equipped with a device that automatically limits range of
movement, it must be used and set to prevent any part of the equipment, load line
or load (including rigging and lifting accessories) from breaching the minimum
approach distance established under subsection (3)(a)(iii) of this section.

(vii) If a tag line is used, it must be of the non-conductive type.
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(viii) Barricades forming a perimeter at least 10 feet away from the equipment to
prevent unauthorized personnel from entering the work area. In areas where
obstacles prevent the barricade from being at least 10 feet away, the barricade
must be as far from the equipment as feasible.

(ix) Workers other than the operator must be prohibited from touching the load
line above the insulating link/device and crane.

(x) Only personnel essential to the operation are permitted to be in the area of the
crane and load.

(xi) The equipment must be properly grounded.

(xii) Insulating line hose or cover-up must be installed by the utility
owner/operator except where such devices are unavailable for the line voltages
involved.

(e) The procedures developed to comply with subsection (3)(a)(iv) of this section are
documented and immediately available on-site.

(f) The equipment user and utility owner/operator meet with the operator and the other
workers who will be in the area of the equipment or load to review the procedures that
will be implemented to prevent breaching the minimum approach distance established in
subsection (3)(a)(iii) of this section and prevent electrocution.

(9) The procedures developed to comply with subsection (3)(a)(iv) of this section are
implemented.

(h) The utility owner/operator and all employers of employees involved in the work must
identify one person who will direct the implementation of the procedures. The person
identified in accordance with this paragraph must direct the implementation of the
procedures and must have the authority to stop work at any time to ensure safety.

(i) If a problem occurs implementing the procedures being used to comply with
subsection (3)(a)(iv) of this section, or indicating that those procedures are inadequate to
prevent electrocution, the employer must safely stop operations and either develop new
procedures to comply with subsection (3)(a)(iv) of this section or have the utility
owner/operator deenergize and visibly ground or relocate the power line before resuming
work.

(j) Devices originally designed by the manufacturer for use as: safety devices (see WAC
296-155-53410), operational aids (see WAC 296-155-53412), or a means to prevent
power line contact or electrocution, when used to comply with this section, must meet the
manufacturer's procedures for use and conditions of use.

(4) Equipment while traveling.

39



STAKEHOLDER DRAFT 5-11-10

(a) This section establishes procedures and criteria that must be met for equipment
traveling under a power line on the construction site with no load.

(b) The employer must ensure that:

(i) The boom/mast and boom/mast support system are lowered sufficiently to
meet the requirements of this section.

(ii) The clearances specified in Table XXX of this section are maintained.

(iii) The effects of speed and terrain on equipment movement (including
movement of the boom/mast) are considered so that those effects do not cause the
minimum clearance distances specified in Table XXX of this section to be
breached.

(iv) Dedicated spotter. If any part of the equipment while traveling will get closer
than 20 feet of the power line, the employer must ensure that a dedicated spotter
who is in continuous contact with the operator is used. The dedicated spotter
must:

(A) Be positioned to effectively gauge the clearance distance.

(B) Where necessary, use equipment that enables the dedicated spotter to
communicate directly with the operator.

(C) Give timely information to the operator so that the required clearance
distance can be maintained.

(v) Additional precautions for traveling in poor visibility. When traveling at
night, or in conditions of poor visibility, in addition to the measures specified in
subsection (4)(b)(i) through (4)(b)(iv) of this section, the employer must ensure
that:

(A) The power lines are illuminated or another means of identifying the
location of the lines must be used.

(B) A safe path of travel is identified and used.
(5) The requirements of subsection (1) and (2) of this section apply to power lines over 350 kV,
except that wherever the distance “20 feet” is specified, the distance “50 feet” must be
substituted.
Table XX--Minimum Clearance Distances

Voltage (nominal, kV, alternating ~ Minimum clearance distance
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current) (feet)
UP L0 50...eiiiiiiciieee 10
over 50 t0 200..........ccccvveeenneee. 15
over 200 to 350........ccceeeennnene. 20
over 350 to 500.........cccceevnneen. 25
over 500 to 750........cccceeeennenn. 35
over 750 t0 1,000..........ccccuveeee. 45
over 1,000........ccccceeiininnnnnn. (as established by the utility

owner/operator or registered professional engineer who is a qualified person with respect
to electrical power transmission and distribution).

Note: The value that follows "to" is up to and includes that value.

Table XXX--Minimum Clearance Distances While Traveling With No Load and
Boom/Mast Lowered

Voltage (nominal, kV, alternating While traveling--minimum clearance

current) distance (feet)
Upto 0.75. i 4 (while traveling/boom lowered).
over.75t050.........ccceeenne. 6 (while traveling/boom lowered).
over 50to 345........ccceee. 10 (while traveling/boom lowered).
over 34510 750...........ccen... 16 (while traveling/boom lowered).
Over 750 to 1,000................. 20 (while traveling/boom lowered).
Over 1,000.......ccccvvvrieinnnn (as established by the utility owner/operator or registered professional

engineer who is a qualified person with respect to electrical power transmission and distribution)

WAC 296-155-53410 Safety Devices
(1) Safety devices. The following safety devices are required on all cranes/derricks, except tower
cranes, covered by this part, unless otherwise specified. For requirements relating to operational
aids and safety devices for tower cranes, see WAC 296-155-53900(58) and (59).

(@) 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.

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

(iii) This requirement does not apply to portal cranes, derricks, floating

cranes/derricks and land cranes/derricks on barges, pontoons, vessels or other
means of flotation.
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(b) Boom stops, except for derricks and hydraulic booms.
(c) Jib stops (if a jib is attached), except for derricks.

(d) Equipment with foot pedal brakes must have locks, except for portal cranes and
floating cranes.

(e) Hydraulic outrigger jacks must have an integral holding device/check valve.
() Equipment on rails must have rail clamps and rail stops, except for portal cranes.

(2) Proper operation required. Operations must not begin unless the devices listed in this section
are in proper working order. If a device stops working properly during operations, the operator
must safely stop operations. Operations must not resume until the device is again working
properly. Alternative measures are not permitted to be used for items listed in subsection (1) (b)
through (f) of this section.

WAC 296-155-53412 Operational Aids

(1) The devices listed in this section ("listed operational aids") are required on all equipment,
except tower cranes, covered by this part, unless otherwise specified. For requirements relating
to operational aids and safety devices for tower cranes, see WAC 296-155-53900(58) and (59).

(2) Operations must not begin unless the listed operational aids are in proper working order,
except where the employer meets the specified temporary alternative measures. More protective
alternative measures specified by the crane/derrick manufacturer, if any, must be followed.

(3) If a listed operational aid stops working properly during operations, the operator must safely
stop operations until the temporary alternative measures are implemented or the device is again
working properly. If a replacement part is no longer available, the use of a substitute device that
performs the same type of function is permitted and is not considered a modification under WAC
296-155-53400 (45) and (46) ((equipment modifications).

(4) Category | operational aids and alternative measures. Operational aids listed in this
subsection that are not working properly must be repaired no later than 7 days after the
deficiency occurs.
Exception: If the employer documents that it has ordered the necessary parts within 7 days
of the occurrence of the deficiency, the repair must be completed within 7 days of receipt of
the parts.
(a) Boom hoist limiting device (except for derricks with base mounted drums).

(i) For equipment manufactured after December 16, 1969, a boom hoist limiting
device is required. Temporary alternative measures (use at least one):
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(A) Use a boom angle indicator.

(B) Clearly mark the boom hoist cable (so that it can easily be seen
by the operator) at a point that will give the operator sufficient time
to stop the hoist to keep the boom within the minimum allowable
radius. In addition, install mirrors or remote video cameras and
displays if necessary for the operator to see the mark.

(C) Clearly mark the boom hoist cable (so that it can easily be seen
by a spotter) at a point that will give the spotter sufficient time to
signal the operator and have the operator stop the hoist to keep the
boom within the minimum allowable radius.

(ii) If the equipment was manufactured on or before December 16, 1969, and was
not originally equipped with a boom hoist limiting device, at least one of the
measures in subsection (4)(a)(i)(A) through (C) of this section must be used, on a
permanent basis.

(b) Luffing jib limiting device. Equipment with a luffing jib must have a luffing jib
limiting device. Temporary alternative measures are the same as in subsection (4)(a)(i) of
this section, except to limit the movement of the luffing jib.

(c) Anti two-blocking device. (This does not apply to dedicated pile drivers)

(i) Telescopic boom cranes manufactured after February 28, 1992, must be
equipped with a device which automatically prevents damage from contact
between the load block, overhaul ball, or similar component, and the boom tip (or
fixed upper block or similar component). The device(s) must prevent such
damage at all points where two-blocking could occur.

(A) Temporary alternative measures: Clearly mark the hoist rope (so
that it can easily be seen by the operator) at a point that will give the
operator sufficient time to stop the hoist to prevent two-blocking,
and

(B) Use a spotter when extending the boom.
(ii) Lattice boom cranes.

(A) Lattice boom cranes manufactured after Feb 28, 1992, must be
equipped with a device that either automatically prevents damage
and load failure from contact between the load block, overhaul ball,
or similar component, and the boom tip (or fixed upper block or
similar component), or warns the operator in time for the operator to
prevent two-blocking. The device(s) must prevent such
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damage/failure or provide adequate warning for all points where
two-blocking could occur.

(B) Lattice boom cranes, and derricks, manufactured one year after
the effective date of this standard must be equipped with a device
which automatically prevents damage and load failure from contact
between the load block, overhaul ball, or similar component, and the
boom tip (or fixed upper block or similar component). The device(s)
must prevent such damage/failure at all points where two-blocking
could occur.

Exception: The requirements in subsection (4)(c)(ii)(A) and (B) of
this section do not apply to such lattice boom equipment when used
for dragline, clamshell (grapple), magnet, drop ball, container
handling, concrete bucket, marine operations that do not involve
hoisting personnel, and pile driving work.

(C) Temporary alternative measures. Clearly mark the hoist rope (so
that it can easily be seen by the operator) at a point that will give the
operator sufficient time to stop the hoist to prevent two-blocking, or
use a spotter.

(5) Category Il operational aids and alternative measures. Operational aids listed in this
paragraph that are not working properly must be repaired no later than 30 days after the
deficiency occurs.
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Exception: If the employer documents that it has ordered the necessary parts within 7 days
of the occurrence of the deficiency, and the part is not received in time to complete the
repair in 30 days, the repair must be completed within 7 days of receipt of the parts.

(a) Boom angle or radius indicator (except for derricks with base mounted drum hoists).
The equipment must have a boom angle or radius indicator readable from the operator's
station. Temporary alternative measures: Radii or boom angle must be determined by
measuring the radii or boom angle with a measuring device.

(b) Jib angle indicator if the equipment has a luffing jib. Temporary alternative measures:
Radii or jib angle must be determined by ascertaining the main boom angle and then
measuring the radii or jib angle with a measuring device.
(c) Boom length indicator if the equipment has a telescopic boom, except where the rated
capacity is independent of the boom length. Temporary alternative measures: One of the
following methods must be used:

(i) Mark the boom with measured marks to calculate boom length; or

(ii) Calculate boom length from boom angle and radius measurements; or
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(iii) Measure the boom with a measuring device.

(d) Load weighing and similar devices (this also applies to dedicated pile drivers
manufactured more than one year after the effective date of this section). Equipment
(other than derricks) manufactured after March 29, 2003 must have at least one of the
following: Load weighing device, load moment (or rated capacity) indicator, or load
moment (or rated capacity) limiter.

(i) Temporary alternative measures: The weight of the load must be determined
from a reliable source (such as the load's manufacturer), by a reliable calculation
method (such as calculating a steel beam from measured dimensions and a known
per foot weight), or by other equally reliable means.

(i) This information must be provided to the operator prior to the lift.
(e) The following devices are required on equipment manufactured after January 1, 2008:

(1) Outrigger position (horizontal beam extension) sensor/monitor if the
equipment has outriggers. Temporary alternative measures: the operator must
verify that the position of the outriggers is correct (in accordance with
manufacturer procedures) before beginning operations requiring outrigger
deployment.

(i1) Hoist drum rotation indicator if the drum is not visible from the operator's
station. Temporary alternative measures: Mark the drum. In addition, install
mirrors or remote video cameras and displays if necessary for the operator to see
the mark.

WAC 296-155-53414 Equipment with a rated hoisting/lifting capacity of 2,000 pounds or
less.

For equipment with a maximum manufacturer-rated hoisting/lifting capacity of 2,000 pounds or
less:

(1) The following sections of this section apply: WAC 296-155-52900; WAC 296-155-52902;
WAC 296-155-53400(26), (27), (28), (29), (45) and (53); WAC 296-155-53404; WAC 296-155-
53406; WAC 296-155-53408; WAC 296-155-53700(9), (10) and (12); WAC 296-155-53715(9);
WAC 296-155-539; WAC 296-155-542; WAC 296-155-543.

Note to subsection (1): Under subsection (2)(a) of this section, WAC 296-155-53402,
(Assembly/Disassembly) also apply.

(2) Assembly/disassembly.
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(a) WAC 296-155-53402 (Assembly/Disassembly) apply.

(b) Components and configuration. The selection of components and configuration of the
equipment that affect the capacity or safe operation of the equipment must be in
accordance with:

(1) Manufacturer instructions, recommendations, limitations, and
specifications. Where these are unavailable, a registered professional engineer
familiar with the type of equipment involved must approve, in writing, the
selection and configuration of components; or

(if) Approved modifications that meet the requirements of WAC 296-155-
53400(45).

(c) Manufacturer prohibitions. The employer must comply with applicable manufacturer
prohibitions.

(3) Operation--procedures.

46

(@) The employer must comply with all manufacturer procedures applicable to the
operational functions of the equipment, including its use with attachments.

(b) Unavailable operation procedures.
(i) Where the manufacturer procedures are unavailable, the employer must
develop and ensure compliance with all procedures necessary for the safe

operation of the equipment and attachments.

(i) Procedures for the operational controls must be developed by a qualified
person.

(iii) Procedures related to the capacity of the equipment must be developed
and signed by a registered professional engineer familiar with the equipment.

(c) Accessibility.
(i) The load chart must be available to the operator at the control station.
(i) Procedures applicable to the operation of the equipment, recommended
operating speeds, special hazard warnings, instructions and operator's manual,
must be readily available for use by the operator.
(iii) Where rated capacities are available at the control station only in

electronic form: In the event of a failure which makes the rated capacities
inaccessible, the operator must immediately cease operations or follow safe
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shut-down procedures until the rated capacities (in electronic or other form)
are available.

(4) Safety devices and operational aids.

(a) Originally-equipped safety devices and operational aids must be maintained in
accordance with manufacturer procedures.

(b) Anti two-blocking. Equipment covered by this section manufactured more than one
year after the effective date of this standard must have either an anti two-block device
that meets the requirements of WAC 296-155-53412(4)(c), or must be designed so that,
in the event of a two-block situation, no damage will occur and there will be no load
failure (such as where the power unit will stall in the event of a two-block).

(5) Operator qualifications. The employer must ensure that, prior to operating the equipment, the
operator is trained on the safe operation of the type of equipment the operator will be using.

(6) Signal person qualifications. The employer must ensure that signal persons are trained in the
proper use of signals applicable to the use of the equipment.

(7) Keeping clear of the load. WAC 296-155-53400(32) applies, except for WAC 296-155-
53400(32)(c)(iii) (qualified rigger).

(8) Inspections. The equipment must be inspected in accordance with manufacturer procedures.
(9) Hoisting personnel. Hoisting personnel using equipment covered by this section is prohibited.

(10) Design. The equipment must be designed by a qualified engineer.

WAC 296-155-537 Mobile Cranes.
WAC 296-155-53700 Mobile Cranes - General.

(1) All crawler or truck cranes (greater than 2,000 pounds capacity) in use must meet the
applicable requirements for design, construction, testing, inspection, maintenance, and operation
as prescribed in the ASME B30.5, 2007, Safety Standard for Mobile and Locomotive Cranes.

It is not the intent of this rule to require retrofitting of existing equipment. However, when an
item is being modified, its performance needs to be reviewed by a qualified person and compared
to the applicable sections of this rule. For cranes manufactured prior to the effective date of this
rule the design and construction criteria must meet at a minimum, ASME B30.5, 1989.

(2) Rated capacity and related information. The information available in the operator’s cab or

station (see WAC 296-155-53400(6)) regarding "rated capacity" and related information must
include, at a minimum, the following information:
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(a) A complete range of the manufacturer's rated capacities, as follows:

(1) At all manufacturer approved operating radii, boom angles, work areas, boom
lengths and configurations, jib lengths and angles (or offset).

(i) Alternate ratings for use and nonuse of option equipment which affects rated
capacities, such as outriggers and extra counterweights.

(b) A work area chart for which capacities are listed in the load chart.

(Note: An example of this type of chart is in ASME B30.5-2007, section 5-1.1.3, Figure 11.)
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(c) The work area figure and load chart must clearly indicate the areas where no load is
to be handled.

(d) Recommended reeving for the hoist lines must be shown.

(e) Recommended parts of hoist reeving, size, and type of wire rope for various
equipment loads.

(f) Recommended boom hoist reeving diagram, where applicable; size, type and length
of wire rope.

(g) Tire pressure (where applicable).

(h) Caution or warnings relative to limitations on equipment and operating procedures,
including an indication of the least stable direction.

(i) Position of the gantry and requirements for intermediate boom suspension (where
applicable).

() Instructions for boom erection and conditions under which the boom, or boom and
jib combinations, may be raised or lowered.

(K) Whether the hoist holding mechanism is automatically or manually controlled,
whether free fall is available, or any combination of these.

(I) The maximum telescopic travel length of each boom telescopic section.
(m) Whether sections are telescoped manually or with power.

(n) The sequence and procedure for extending and retracting the telescopic boom
section.

(o) Maximum loads permitted during the boom extending operation, and any limiting
conditions or cautions.
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(p) Hydraulic relief valve settings specified by the manufacturer.
(3) Mobile cranes must have boom stops to provide resistance from backward overturning. Such
as:
e A fixed or telescoping bumper.

e A shock absorbing bumper.
e Hydraulic boom elevation cylinder(s).

(4) Restraints must be provided that will keep the jibs from backward overturning.
(5) Boom angle or radius indicators readable from the operator's station must be provided.
(6) A means must be provided that automatically stops the hoisting of the boom when the boom
reaches a predetermined high angle. This can be either:
e A boom hoist disconnect;
e A shutoff;
or
e Hydraulic relief.

(7) A boom length indicator that is readable from the operator's station must be provided for
telescopic booms, unless the load rating is independent of the boom length.

(8) Boom free fall prohibitions.

() The use of equipment in which the boom is designed to free fall (live boom) is
prohibited in each of the following circumstances:

(i) An employee is in the fall zone of the boom or load.
(if) An employee is being hoisted.

(iii) The load or boom is directly over a power line, or over any part of the
area listed in Table XX located in WAC 296-155-53408.

(iv) The load is over a shaft.

(v) The load is over a cofferdam, except where there are no employees in the
fall zone.

(vi) Lifting operations are taking place in a refinery or tank farm.
(b) The use of equipment in which the boom is designed to free fall (live boom) is

permitted only where none of the circumstances listed in subsection (8)(a) of this section
are present and:

49



STAKEHOLDER DRAFT 5-11-10

(i) The equipment was manufactured prior to October 31, 1984, or

(if) The equipment is a floating crane/derrick or a land crane/derrick on a
vessel/flotation device.

(9) Preventing boom free fall. Where the use of equipment with a boom that is designed to free
fall (live boom) is prohibited (see paragraph (8)(a) of this section), the boom hoist must have a
secondary mechanism or device designed to prevent the boom from falling in the event the
primary system used to hold or regulate the boom hoist fails, as follows:

(a) Friction drums must have:

(1) A friction clutch and, in addition, a braking device, to allow for controlled
boom lowering.

(ii) A secondary braking or locking device, which is manually or automatically
engaged, to back-up the primary brake while the boom is held (such as a
secondary friction brake or a ratchet and pawl device).

(b) Hydraulic drums must have an integrally mounted holding device or internal static
brake to prevent boom hoist movement in the event of hydraulic failure.

(c) Neither clutches nor hydraulic motors must be considered brake or locking devices for
purposes of this part.

(d) Hydraulic boom cylinders must have an integrally mounted holding device.

(10) Preventing uncontrolled retraction. Hydraulic telescoping booms must have an integrally
mounted holding device to prevent the boom from retracting in the event of hydraulic failure.

(11) Load line free fall. In each of the following circumstances, controlled load lowering is
required and free fall of the load line hoist is prohibited:

(@) An employee is directly under the load.
(b) An employee is being hoisted.

(c) The load is directly over a power line, or over any part of the area listed in Table XX,
located in WAC 296-155-53408.

(d) The load is over a shaft or cofferdam.
(12) Mobile cranes must be refueled as follows:

(a) Make sure the engine is turned off before refueling.

50



STAKEHOLDER DRAFT 5-11-10

(b) When refueling with gasoline using portable containers, make sure only an approved
safety-type can with an automatic closing cap and flame arrester is used.

(c) Smoking or open flames is prohibited in the refueling area.

(13) Where the ground is soft or uneven, timber, planking, or other suitable material must be
used to provide firm foundation and distribute the load.

(14) All welding procedures and welding operator qualifications must be in accordance with
ANSI/AWS D14.3 when welding is to be performed on load-sustaining members.
WAC 296-155-53705 Mobile Cranes - Inspections.

Note: Any significant modifications or significant repairs of a load sustaining/bearing part must
be inspected by an accredited certifier, see WAC 296-155-53214.

(1) A competent person must conduct frequent inspections as follows:
(@) Inspect all applicable items in Table 4, Frequent Inspection Checklist.
(b) Examine any problems observed during the operation of the crane.

(c) Carefully examine any identified deficiencies, determining whether they constitute a
safety hazard.

(d) Dated frequent inspection reports must be kept and made available until the next
periodic inspection has been completed. Electronic records are acceptable.
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Table 4
Frequent Inspection Checklist for Mobile Cranes

Items to Check

How Often

Operational aids for:

Malfunction.

e Daily, when used.

e Before putting into service when the
crane has been idle one month or more.

e Twice a year for standby cranes.

Note: If operational aids are not working,

follow the manufacturer's recommendations.

If manufacturer's recommendations are not

available, have:

e A qualified person determine if repair or
recalibration is needed.

e The lift supervisor establish procedures
for working without the aids.

Control mechanisms for:

Maladjustments that interfere with proper
operation.

e Daily, when used.

e Before putting into service when the
crane has been idle one month or more

e Twice a year for standby cranes

Air or hydraulic systems for:

Deterioration.
Leakage.
Proper oil level.

Control mechanisms for:

Wear of components.

Contamination by lubricants or foreign
matter.

Safety devices for:

Malfunction.

Hooks for:

Deformation.
Chemical damage.
Cracks.

Wear.

Rope reeving for:

Compliance with manufacturer's
recommendations.

Running ropes for:

e Distortion.

e Corrosion.

e Broken or cut strands

o Number of broken wires. (See WAC
296-155-53404)

e Core failure in rotation resistant ropes

Electrical equipment for:

Malfunction.
Deterioration.
Dirt.
Moisture.

e At least once a month.

e Before putting into service when the
crane has been idle one month or more.

o Twice a year for standby cranes.

Note: It is recommended that all running
ropes in service be visually inspected once
each working day.
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Tires for:
e |Inflation pressure.
e Cuts.

e Loose nuts.

(2) The crane must not be used until safety deficiencies identified during the frequent inspection
have been corrected, and approved by a qualified person.

(3) Periodic inspections.
(@) A qualified person must conduct periodic inspections as follows:

(i) Inspect all applicable items listed in Table 4, Frequent Inspection Checklist,
and Table 5, Periodic Inspection Checklist.

(i) Carefully examine any identified deficiencies to determine whether they
constitute a safety hazard.

(b) Current dated periodic inspection reports must be kept and made available upon
request. Electronic records are acceptable.

Table 5

Periodic Inspection Checklist for Mobile Cranes
Items to Check How Often
Members for:
e Deformation.
e Cracks.
e Corrosion.
Bolts and rivets for tightness.
Sheaves and drums for:
e Cracks.
o Wear.

Parts such as pins, bearings, shafts, gears, rollers, and
locking devices for:

e Atleastonce a

: \C/:vrzacts year or more

. . frequent if
»__Distortion. — specified by the
Brakes, clutch system parts, linings, pawls, and ratchets for manufacturer:
excessive wear. or
Operational aids (load indicator, boom angle or radius o More frequently, if
indicators, anti-two-block device, rated capacity indicator, any of the
rated capacity [load] limiter, lattice boom hoist disconnect following

device, boom length indicator, drum rotation indicator, wind
speed indicator, etc) for:
e Accuracy.

conditions call for
it:
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Power plants:
e Proper performance.
o Compliance with safety requirements.

Chain drive sprockets for:
e Excessive wear.
e Chain stretch.

Crane hooks for cracks

Tires for excessive wear or damage

Travel steering, braking, and locking devices for:
e Malfunction.

Entire length of wire rope for:

e Distortion of the rope, such as kinking, crushing,
unstranding, birdcaging, main strand displacement, or core
protrusion.

e General corrosion.

e Broken or cut strands.

¢ Number, distribution, and type of visible broken wires, as
listed in WAC 296-155-53404.

e Reduction of rope diameter below nominal diameter due to
loss of core support, internal or external corrosion, or wear
of outside wires.

Severely corroded or broken wires at end connections.
Severely corroded cracked, bent, worn, or improperly
applied end connections.
Note: Have a qualified person determine if this rope inspection
needs to be performed more frequently due to considerations such
as environment, percentage of capacity lifts, frequency of
operation, exposure to shock loading.

Hydraulic and pneumatic hose, fittings, and tubing for:

e Evidence of leakage at the surface of the flexible hose or its
junction with metal end couplings.

o Blistering or abnormal deformation to the outer covering of the
hydraulic or pneumatic hose.

e Leakage at threaded or clamped joints that cannot be
eliminated by normal tightening or recommended procedures.

e Evidence of excessive abrasion or scrubbing on the outer
surface of a hose, rigid tube, or fitting.

Hydraulic and pneumatic pumps and motors for:
Loose bolts or fasteners.

Leaks at joints between sections.

Shaft seal leaks.

Unusual noises or vibration.

Loss of operating speed.

Excessive heating of the fluid.

Loss of pressure.

Hydraulic and pneumatic valves for:

e Cracks in valve housing.

Improper return of spool to neutral position.

Leaks at spools or joints.

Sticking spools.

Failure of relief valves to attain or maintain correct pressure
setting.

e Relief valve pressures.

Activity.
Severity of
service.
Environmental
conditions.

Before placing
into service for:
Cranes idle over
6 months.
Standby cranes
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Hydraulic and pneumatic cylinders for:
Drifting caused by fluid leaking across piston.
Rod seals leaking.
Leaks at welded joints.
Scored, nicked, or dented cylinder rods.
Damaged case (barrel).
Loose or deformed rod eyes or connecting joints.
Hydraulic filters for:
e Evidence of rubber particles.
e Metal chips or pieces on the filter:

- If any of these are found in the filter, further examination is required

to determine where they came from.

Labels are in place and legible.

(4) The crane must not be used until safety deficiencies identified during the periodic and
frequent inspection have been evaluated, corrected, and approved by a qualified person.

WAC 296-155-53710 Mobile Cranes - Maintenance.

A preventive maintenance program must be established based on the recommendation of the
crane manufacturer. If manufacturer's recommendations are not available, then those of a
qualified person must be followed. Dated records must be kept available.

WAC 296-155-53715 Mobile Cranes - Operations.

(1) The operator must not engage in any practice that diverts their attention while actually
engaged in operating the crane.

(2) Leaving the equipment unattended. The operator must not leave the controls while the load is
suspended, except where the following are met:

(a) The operator remains adjacent to the equipment and is not engaged in any other
duties.

(b) The load is to be held suspended for a period of time exceeding normal lifting
operations.

(c) The competent person determines that it is safe to do so and implements measures
necessary to restrain the boom hoist and telescoping, load, swing, and outrigger
functions.

(d) Barricades or caution lines, and notices, are erected to prevent all employees from
entering the fall zone. No employees are permitted in the fall zone.
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(3) If the load hoist mechanism is not equipped with an automatic brake and the load must
remain suspended for any considerable length of time, the operator must hold the drum from
rotating in the lowering direction by activating a manually operated brake. The boom hoist
brakes must be set, and on rope boom support cranes, a braking mechanism and a ratchet and
pawl or other locking device must be engaged to prevent inadvertent lowering of the boom.

(4) Swing radius hazards.

(a) The requirements in subsection (4)(b) of this section apply where there are accessible
areas in which the equipment’s rotating superstructure (whether permanently or
temporarily mounted) poses a reasonably foreseeable risk of:

() Striking and injuring an employee; or

(i1) Pinching/crushing an employee against another part of the equipment or
another object.

(b) To prevent employees from entering these hazard areas, the employer must:

(i) Instruct employees assigned to work on or near the equipment (“authorized
personnel”) in how to recognize struck-by and pinch/crush hazard areas posed by
the rotating superstructure.

(i) Erect and maintain control lines, warning lines, railings or similar barriers to
mark the boundaries of the hazard areas.

Exception: Where it is neither feasible to erect such barriers on the
ground nor on the equipment, the hazard areas must be clearly marked by
a combination of warning signs and high visibility markings on the
equipment that identify the hazard areas. In addition, the employer must
train the employees to understand what these markings signify.

(c) Protecting employees in the hazard area.

(i) Before an employee goes to a location in the hazard area that is out of view of
the operator, the employee (or someone instructed by the employee) must ensure
that the operator is informed that he/she is going to that location.

(if) Where the operator knows that an employee went to a location covered by
subsection (4)(c)(i), the operator must not rotate the superstructure until the
operator is informed in accordance with a pre-arranged system of communication
that the employee is in a safe position.

(5) On wheel-mounted cranes, loads must not be lifted over the front area, except as permitted
by the crane manufacturer.
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(6) Outriggers. When the load to be handled and the operating radius require the use of
outriggers, or at any time when outriggers are used, the following requirements must be met:

(a) The outriggers must be either fully extended or, if manufacturer procedures permit,
deployed as specified in the load chart.

(b) The outriggers must be set to remove the equipment weight from the wheels.
(c) When outrigger floats are used, they must be attached to the outriggers.

(d) Each outrigger must be visible to the operator or to a signal person during extension
and setting.

(e) Outrigger blocking size, amount, condition and method of stacking must be sufficient
to sustain the loads and maintain stability; and be placed only under the outrigger
float/pad.

(7) Rolling outriggers. For cranes where the manufacturer provides the use of rolling outriggers
as an option for their cranes, they must be used in accordance with the corresponding load chart
that addresses the limitations of the cranes while using the rolling outriggers. If the crane
manufacturer does not address the use of rolling outriggers, then the user must use the “on
rubber” load chart.

(8) Neither the load nor the boom is allowed to be lowered below the point where less than two
full wraps of rope remain on their respective drums.

(9) While in transit, the following additional precautions must be exercised:
(@) The boom should be carried in line with the direction of motion.

(b) The superstructure must be secured against rotation (or the boom placed in a boom
rack mounted on the carrier), except when negotiating turns when there is an operator in
the cab or the boom is supported on a dolly.

(10) Before traveling a crane with a load, it must be determined that this practice is not
prohibited by the manufacturer. If not, a qualified person must be responsible for the operation.
Decisions such as the necessity to reduce crane ratings, load position, boom location, ground
support, travel route, and speed of movement must be in accordance with that person’s
determination. Specified tire pressure must be maintained. The boom should be carried in line
with the direction of travel. Sudden starts and stops should be avoided. Tag or restraint lines
must be used to control swinging of the load.

(11) A crane with or without a load must be traveled in the configuration recommended by the

crane manufacturer, in the event a configuration is not specified then do not travel with the boom
so high that it may bounce back over the cab.
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(12) When rotating the crane, sudden starts and stops must be avoided. Rotational speed must
be such that the load does not swing out beyond the radius at which it can be controlled. A tag or
restraint line must be used when rotation of the load is hazardous.

(13) Cranes must not be operated without the ballast or counterweight being in place as
specified by the crane manufacturer. Under specific conditions, such as during crane assembly
or unusual boom configurations, the crane manufacturer’s recommendations for the amount of
ballast or counterweight must be adhered to. The maximum ballast or counterweight approved
by the manufacturer for use on a given crane must not be exceeded.

(154) The crane must be leveled per the crane manufacturer’s recommendation; in the event that
these recommendations are not available an RPE’s recommendation must be followed.

WAC 296-155-538 Articulating Boom Cranes.

WAC 296-155-53800 Articulating Boom Cranes - General.

(1) All articulating boom cranes in use must meet the applicable requirements for design,
inspection, construction, testing, maintenance and operation as prescribed in the ASME B30.22,
2005, Safety Standard for Articulating Boom Cranes. It is not the intent of this rule to require
retrofitting of existing equipment. However, when an item is being modified, its performance
needs to be reviewed by a qualified person and compared to the applicable sections of this rule.
For cranes manufactured prior to the effective date of this rule the design and construction
criteria must meet at a minimum, ASME B30.22, 1987.

(2) All articulating boom cranes with a winch must have a two-blocking damage prevention
feature.

(3) Remote-operated cranes must be equipped with an “emergency stop” system, located at the
operator’s remote station to provide the means to remove power from the crane in the event of a
malfunction.

(4) All welding and welding operator qualifications for load sustaining members must be in
accordance with ANSI/AWS D14.3.

WAC 296-155-53805 Articulating Boom Cranes - Inspections.

Note: Any significant modifications or significant repairs of a load sustaining/bearing part must
be inspected by an accredited certifier, see WAC 296-155-53214.

(1) A competent person must conduct frequent inspections as follows:
(@) Inspect all applicable items in Table 6, Frequent Inspection Checklist.

(b) Examine any problems observed during the operation of the crane.
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(c) Carefully examine any identified deficiencies, determining whether they constitute a
safety hazard.

(d) Dated frequent inspection reports must be kept and made available until the next
periodic inspection has been completed. Electronic records are acceptable.

Table 6
Frequent Inspection Checklist for Articulating Boom Cranes
Items to Check How Often
Control mechanisms for maladjustments that e Daily, when used.
interfere with proper operation. e Before putting into service when the
Hydraulic hoses for leaks. crane has been idle one month or
Hydraulic system for proper oil level. more

e Twice a year for standby cranes

Control mechanisms for:

e Wear of components.

e Contamination by lubricants or other foreign
matter.

Safety devices for malfunction.

Hooks and latches for:
Deformation.

e Chemical damage.
e Cracks.

o Wear. e At least once a month.

Running ropes for:
o Distortion.
e Corrosion.
e Broken or cut strands.
e Number of broken wires. (See WAC
296-155-53404).

e Before putting into service when the
crane has been idle one month or
more.

e Twice a year for standby cranes.

Rope reeving for compliance with manufacturer's

recommendations. Note: It is recommended that all running
Electrical equipment for: ropes in service be visually inspected once
* Malfunction. each working day.

e Deterioration.

e Dirt.

e Moisture.

Tires for:

e Inflation pressure.

e Cuts.

e Loose wheel nuts.

Connecting pins and locking devices for:
o Wear.
o Damage.

(2) The crane must not be used until safety deficiencies identified during the frequent inspection
have been corrected, and approved by a qualified person.
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(3) Periodic inspections.

(@) A qualified person must conduct periodic inspections as follows:

(i) Inspect all applicable items listed in Table 6, Frequent Inspection Checklist,

and Table 7, Periodic Inspection Checklist.

(i) Carefully examine any identified deficiencies to determine whether they

constitute a safety hazard.

(b) Current dated periodic inspection reports must be kept and made available upon

request. Electronic records are acceptable.

Table 7

Periodic Inspection Checklist for Articulating Boom Cranes

Items to Check

How Often

Deformed, cracked, or corroded members in the crane structure and carrier.

Bolts, particularly mounting bolts, for tightness.

Sheaves and drums for:

e Cracks.
o  Wear.
Parts such as pins, bearings, shafts, gears, rollers, and locking devices for:
o  Wear.
e Cracks.

e Distortion.

Brake, clutch system parts and linings for excessive wear.

e At least once
a year or more

Crane hooks for cracks.

frequent if

Tires for excessive wear or damage.

specified by

Travel steering, braking, and locking devices for malfunction.

the

Hydraulic and pneumatic hose, fittings, and tubing for:

e Evidence of leakage at the surface of the flexible hose or its junction
with metal end couplings.

o Blistering or abnormal deformation to the outer covering of the
hydraulic or pneumatic hose.

o |Leakage at threaded or clamped joints that cannot be eliminated by
normal tightening or recommended procedures.

e Evidence of excessive abrasion or scrubbing on the outer surface of a
hose, rigid tube, or fitting.

manufacturer;
or
e More frequently,
if any of the
following
conditions call
for it:
— Activity.
— Severity of
service.

Hydraulic and pneumatic pumps and motors for:
e Loose bolts or fasteners.

Leaks at joints between sections.

Shaft seal leaks.

Unusual noises or vibration.

Loss of operating speed.

Excessive heating of the fluid.

Loss of pressure.

— Environmental
conditions.
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Hydraulic and pneumatic valves for:
e Cracks in valve housing.
Improper return of spool to neutral position.
Leaks at spools or joints.
Sticking spools.
Failure of relief valves to attain or maintain correct pressure setting.
e Relief valve pressures.
Hydraulic and pneumatic cylinders for:
o Drifting caused by fluid leaking across piston.
Rod seals leaking.
Leaks at welded joints.
Scored, nicked, or dented cylinder rods.
Damaged case (barrel).
Loose or deformed rod eyes or connecting joints
Hydraulic filters for:
o Evidence of rubber particles.
e Metal chips or pieces on the filter
— If any of these are found in the filter, further examination is
required to determine where they came from.
Labels are in place and legible.

The entire length of wire rope for:

o Distortion of the rope, such as kinking, crushing, unstranding,
birdcaging, main strand displacement, or core protrusion.

e General corrosion.

e Broken or cut strands.

o Number, distribution, and type of visible broken wires, see WAC
296-155-53404.

e Reduction of rope diameter below nominal diameter due to loss of
core support, internal or external corrosion, or wear of outside
wires.

e Severely corroded or broken wires at end connections.

e Severely corroded cracked, bent, worn, or improperly applied end
connections.

Note: Have a qualified person determine if this rope inspection needs

to be performed more frequently due to considerations such as

environment, percentage of capacity lifts, frequency of operation,
exposure to shock loading.

(4) The crane must not be used until safety deficiencies identified during the periodic and
frequent inspection have been evaluated, corrected, and approved by a qualified person.
WAC 296-155-53810 Articulating Boom Cranes — Maintenance.

A preventive maintenance program must be established based on the recommendation of the

crane manufacturer. If manufacturer's recommendations are not available, then those of a
qualified person must be followed. Dated records must be kept available.
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WAC 296-155-53815 Articulating Boom Cranes — Operations.

(1) The operator must not engage in any practice that diverts their attention while actually
engaged in operating the crane.

(2) Stabilizers/outriggers must be visible to the operator or to a signal person during extension or
setting.

(3) When the crane is equipped with stabilizers/outriggers, they must be extended and set per
manufacturer’s recommendations. Cribbing under the stabilizers/outriggers must meet the
following requirements:

(a) Strong enough to prevent crushing;

(b) Of such thickness, width, and length as to completely support the pad.
(4) Crane supports for individual stabilizer/outrigger pads must be level to the manufacturer's
specifications or those of a qualified person. Supports may be timbers, cribbing, or other
structural members to distribute the load so as not to exceed the allowable bearing capacity of the
underlying material.

(5) In transit the boom must be carried in stowed position, as recommended by the
manufacturer.

(6) The crane must not travel with a load on the hook unless allowed by the manufacturer.

(7) Articulating boom cranes must not be used with suspended work platforms (baskets).

(8) The use of attached work platforms to the boom must be approved by the crane manufacturer.
Note: Requirements for personnel lifting are located in WAC 296-155-547.

WAC 296-155-539 Tower Cranes.

WAC 296-155-53900 Tower Cranes - General.

(1) All tower cranes in use must meet the applicable requirements for design, construction,
installation, testing, maintenance, inspection, and operation as prescribed by the manufacturer. If
the manufacturer's recommendations are not available, follow the requirements in ASME B30.3
— 2004. It is not the intent of this rule to require retrofitting of existing equipment. However,
when an item is being modified, its performance needs to be reviewed by a qualified person and
compared to the applicable sections of this rule. For cranes manufactured prior to the effective

date of this rule the design and construction criteria must meet at a minimum, ASME B30.3,
1990.
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(2) The manufacturer's recommendations must be followed when installing, erecting, and
dismantling tower cranes. If the manufacturer's recommendations are not available, follow the
requirements in ASME B30.3 — 2004.

(3) When cranes are erected/dismantled, written instructions by the manufacturer or qualified
person and a list of the weights of each sub-assembly to be erected/dismantled must be at the
site.

(4) A qualified person must supervise the erection, jumping and dismantling of the crane.

(5) Procedures must be established before beginning crane erection/dismantling work to
implement the instructions and adapt them to the particular needs of the site.

(6) Tower cranes and tower crane assembly parts/components must be inspected by an
accredited certifier, prior to assembly, following erection of the tower crane, after each climbing
operation, or reconfiguring the boom, jib, or counterjib, before placing the crane in service. (See
WAC 296-155-53206). Only inspected and pre-approved components must be used in the
assembly of a tower crane.

(7) Tower masts must be erected plumb to a tolerance of 1:500 (approximately 1 inch in 40 feet)
unless the manufacturer specifies otherwise and verified by a qualified person.

(8) Cranes that are required to weathervane when out-of-service must be installed with clearance
for the boom (jib) and the superstructure to swing through a full three hundred sixty degree arc.
Clearances recommended by the crane manufacturer must be maintained between other
weathervaning cranes and fixed objects.

(9) When the crane is out of operation, the jib or boom must be pointed downwind and the
slewing brake must be released so as to permit the jib or boom to weathervane, providing the jib
or boom has a clear 360 degree rotation.

(10) When the crane is out of operation and a 360 degree rotation is not feasible, the employer
must follow the manufacturer’s or RPE’s written procedures for restraining the jib or boom from
rotation.

(11) Prior to erecting a tower crane on a nonstandard tower crane base/structural support, the
employer must ensure that the engineering configuration of this base/structural support has been
reviewed and acknowledged as acceptable by an independent registered professional structural
engineer (RPSE), licensed under chapter 18.43 RCW.

(12) An RPSE must certify that the crane foundation, structural supports and underlying soil
provide adequate support for the tower crane with its applied torsional and overturning moments
and the horizontal and vertical forces.

(13) Tower cranes must be attached to bases/structural supports in compliance with the
manufacturer’s or a RPSE’s instructions.
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(14) Tower crane’s foundation and fasteners exposed above the concrete must remain accessible
and visible for inspection at all times.

(15) Prior to installing a tower crane that will be attached to an existing building, new
construction, or structure, an RPSE must certify that the structural attachment to the building are
designed to withstand the torsional and overturning moments and the horizontal and vertical
forces created by the crane to be installed.

(16) The building’s engineer of record must be consulted to verify that the building structure is
capable of safely resisting the applied crane forces, if this engineer is not available an RSPE
must perform this verification.

(17) Tower cranes must not be climbed in concrete structures until the concrete at the levels at
which horizontal and vertical supports are to be placed has reached sufficient strength to resist
the crane reactions. It may be necessary to test concrete cylinders or cores or to use on-site
testing techniques for this purpose.

(18) Climbing jack systems used for raising a tower crane must be equipped with over-pressure
relief valves, direct-reading pressure gauges, and pilot-operated hydraulic check valves installed
in a manner which will prevent the jack from retracting should a hydraulic line or fitting rupture
or fail.

(19) When inside climbing cranes are used, the integrity of the host structure must be reviewed
by an RPSE, for the effects of the crane, load, and wind forces at each level of the structure.

(20) Before climbing, cranes must be balanced in accordance with the manufacturer’s or a
qualified person’s instructions. If no such limit has been set, wind velocity must not exceed the
limit set by the manufacturer, or 20 miles per hour as indicated by a wind velocity device
mounted near the top of the crane. The crane operator must be present during climbing
operations.

(21) Climbing operations must not be commenced until all crane support provisions at the new
support level are in place as per the manufacturer’s recommendations or as specified by an
RPSE.

(22) Crane superstructures and counterjibs (counterweight jib) must be arranged to receive
counterweights, made in accordance with the manufacturer’s specifications for the specified jib
or boom length, and to hold them in position. Means must be provided to guard against shifting
or dislodgement during crane operation. Manufacturer’s specified counterweight weights are not
to be exceeded.

(23) Moveable counterweights, if provided, must either move automatically or must be equipped
with a position indicator with read out at the operator’s station(s).
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(24) When counterweight position is controlled by wire ropes, means must be provided to
prevent uncontrolled movement in the event of wire rope or wire rope termination failure.

(25) When counterweight position is controlled by wire ropes and/or linkages between the
counterweight and the boom, provision must be made to avert structural damage if the boom is
moved beyond its normal limits.

(26) For cranes utilizing ballast, bases must include provisions to support and position the
ballast. Means must be provided to guard against shifting or dislodgement of ballast during
crane operation.

(27) All electrical equipment must be properly grounded and protection must be provided
against lightning per the manufacturer’s recommendation or if not available, a registered
professional electrical engineer.

(28) Each electrically powered crane must have a main disconnect switch at or near the initial
base of the crane. This switch must have provisions for locking in the “off” position.

(29) Electrical equipment must be so located or guarded that live parts are not exposed to
inadvertent contact by personnel and equipment under normal operating conditions.

(30) Electrical equipment must be protected from dirt, grease, oil, and moisture. Fixtures,
wiring, and connections exposed to the weather must be of weather resistant type.

(31) Wiring must conform to the provisions of ANSI/NFPA 70 for temporary wiring. Motors,
controls, switches, and other electrical equipment must meet the applicable requirements of
ANSI/NFPA 70. Hoists, swing, trolley, and travel controllers must conform to ANSI/NEMA
publications ICS-3.

(32) Provisions must be made to guard against reversing of each motor due to reversed phase
connections.

(33) Electrical circuits between the fixed and rotating portions of the crane must pass through a
slip ring assembly that will permit continuous rotation of the upper crane structure in either
direction, unless other means are provided to prevent damage to the electrical conductors.

(34) Individual overload protection must be provided for each motor.

(35) Crane trucks must be fitted with sweeps extending below the top of the rail, unless the
construction of the rail foundation prohibits such extension, and placed in front of the leading
wheels in either direction. Truck wheels/bogies must be guarded.

(36) A means must be provided to limit the drop of truck frames in case of wheel or axle
breakage to a distance that will not cause a crane to overturn.
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(37) Multiple tower crane jobsites. On jobsites where more than one tower crane is installed, the
cranes must be located such that no crane may come in contact with the structure of another
crane. Crane’s jibs or booms are permitted to pass over one another.

(38) Tower cranes must be positioned whereby they can swing 360° without either the
counterjib or jib/boom striking any building, structure, other cranes, or other object, unless:

(a) Suitable limit switches are installed which will prohibit contact with such objects, or;

(b) Direct voice communications are established between any operator of the tower
crane(s) involved and a signalperson so stationed where the boom and/or counterweight
movement, and the object with which it may contact can be observed so that the
operator(s) can be warned of imminent danger.

(i) A secondary means of positive communications must be established as a back-
up for possible direct voice communication failure.

(if) Radio communication systems without tone coded squelch are prohibited.
Citizens band radios must not be used as a means of communications for tower
cranes.

(39) Limit switches must be installed and must be kept properly adjusted. They must be
protected or isolated in a manner which will prevent unauthorized tampering. Limit switches
must provide the following functions:

(a) Limit the travel of the trolley to prevent it from hitting the outer end of the jib.

(b) Limit the upward travel of the load block to prevent two-blocking.

(c) Lower over travel limiting devices must be provided for all load hoists where the
hook area is not visible to the operator.

(d) In the absence of the crane manufacturer’s specifications, limit the load being lifted in
a manner whereby no more than 110 percent of the maximum rated load can be lifted or
moved.

(e) Cranes mounted on rail tracks must be equipped with limit switches limiting the
travel of the crane on the track and stops or buffers at each end of the tracks.

(40) All tower cranes must be equipped with a safety device (also referred to as a limit device)
that provides deceleration before the top position of the crane hook is reached.

(41) The load must be free when lifted; it must not be caught on nor attached to other objects.

Side loading of jibs must be limited to freely suspended loads. Cranes must not be used for
dragging loads.
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(42) When the operator may be exposed to the hazard of falling objects, the tower crane cab
and/or remote control station must have adequate overhead protection.

(43) A safe means must be provided for access to the tower, operator's cab and machinery
platform.

(44) When necessary for inspection or maintenance purposes, ladders, walkways with railing or
other devices must be provided.

(45) All crane brakes must automatically set in event of power failure. Slewing brakes must also
function in this manner or be capable of being set manually.

(46) Each tower crane must be provided with a slewing brake capable of holding in both
directions preventing the superstructure from rotating during operation and must be capable of
being set in the holding position and remaining so without further action on the part of the
operator.

(47) The trolley must be provided with an operating brake capable of stopping the trolley in
either direction. The system must include a means for holding the trolley without further action
on the part of the operator, and must engage automatically if power or pressure to the brake is
lost.

(48) In addition to the operating brake, the trolley must be equipped with an automatic braking
device capable of stopping trolley in either direction in the event of trolley drive rope breakage,
if such ropes are used.

(49) The body or frame of the trolley must be fitted with a means to restrain the trolley from
becoming detached from its guide rail(s) in the event of trolley wheel or axle breakage or side
loading.

(50) The jib point sheave, if provided, must have at least one broad stripe of bright, contrasting
color painted on each side so it can be determined whether or not the sheave is turning.

(51) Employees required to perform duties on the boom/jib of tower cranes must be protected
against falling in accordance with Part C-1 of this chapter.

(52) An audible signal must automatically sound whenever the crane travels in order to warn
persons in the vicinity.

(53) A wind velocity indicating device must be mounted at or near the top of the crane. A
velocity readout must be provided at the operator’s station in the cab, and a visible or audible
alarm must be triggered in the cab and at remote control stations when a preset wind velocity has
been exceeded.
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(54) When the wind velocity indicating device is not functioning, crane operations may continue
if another crane on the site is equipped with a functioning wind velocity indicator or if a
qualified person determines that ambient wind velocity is within permitted limits.
(55) Indicating devices must be provided to:
(a) Display the magnitude of the load on the hook;
(b) Display the boom angle or operating radius, as appropriate. On hammerhead booms
(jibs), radius indication may be by means of flags or markers along the length of the
boom (jib) so as to be visible to the operator;
(c) Display ambient wind velocity.
(56) Limiting devices must be provided to:

(a) Decelerate the trolley travel at both ends of the jib prior to the final limit activation;

(b) Decelerate the luffing boom travel at upper and lower ends prior to final limit
activation

(c) Limit trolley travel at both ends of the jib;

(d) Stop boom luffing at lower and upper limits of boom movement;
(e) Decelerate the hoist up hook travel prior to final limit activation;
(f) Stop load block upper motion before two-blocking occurs;

(g) Stop load block downward motion to prevent the last two wraps of wire rope from
spooling off the hoist drum;

(h) Limit crane travel at both ends of the runway tracks;

(i) Limit lifted load,;

(j) Limit operating radius in accordance with lifted load, i.e., limit movement; and
(K) Limit pressures in hydraulic or pneumatic circuits.

(57) Load limiting devices and acceleration/deceleration limiters must be locked or sealed when
provided with a method to inhibit tampering and unauthorized adjustment.

(58) Safety devices.
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(a) The following safety devices are required on all tower cranes unless otherwise
specified:

(i) Boom stops on luffing boom type tower cranes;

(ii) Jib stops on luffing boom type tower cranes if equipped with a jib
attachment;

(iii) Travel rail end stops at both ends of travel rail;
(iv) Travel rail clamps on all travel bogies;

(v) Integrally mounted check valves on all load supporting hydraulic
cylinders;

(vi) Hydraulic system pressure limiting device;

(vii) The following brakes, which must automatically set in the event of
pressure loss or power failure, are required:

(A) A hoist brake on all hoists;
(B) Slewing brake;
(C) Trolley brake;
(D) Rail travel brake.
(viii) Deadman control or forced neutral return control (hand) levers;
(ix) Emergency stop switch at the operator's station;
(x) Trolley end stops must be provided at both ends of travel of the trolley.
(b) Proper operation required. Operations must not begin unless the devices listed in this
subsection are in proper working order. If a device stops working properly during
operations, the operator must safely stop operations. Operations must not resume until the
device is again working properly. Alternative measures are not permitted to be used.

(59) Operational aids.

() The devices listed in this subsection ("operational aids") are required on all tower
cranes covered by this part, unless otherwise specified.

(b) Crane operations must not begin unless the operational aids are in proper working
order, except where the employer meets the specified temporary alternative measures.
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More protective alternative measures specified by the tower crane manufacturer, if any,
must be followed.

(c) If an operational aid stops working properly during operations, the operator must
safely stop operations until the temporary alternative measures are implemented or the
device is again working properly. If a replacement part is no longer available, the use of a
substitute device that performs the same type of function is permitted and is not
considered a modification under WAC 296-155-53400(45) and (46).

(d) Category I operational aids and alternative measures. Operational aids listed in this
subsection that are not working properly must be repaired no later than 7 days after the
deficiency occurs.

Exception: If the employer documents that it has ordered the necessary parts within 7
days of the occurrence of the deficiency, the repair must be completed within 7 days of
receipt of the parts.

(i) Trolley travel limiting device. The travel of the trolley must be restricted at
both ends of the jib by a trolley travel limiting device to prevent the trolley
from running into the trolley end stops. Temporary alternative measures:

(A) Option A. The trolley rope must be marked (so it can be seen by
the operator) at a point that will give the operator sufficient time to
stop the trolley prior to the end stops.

(B) Option B. A spotter must be used when operations are
conducted within 10 feet of the outer or inner trolley end stops.

(if) Boom hoist limiting device. The range of the boom must be limited at the
minimum and maximum radius. Temporary alternative measures: Clearly
mark the cable (o it can be seen by the operator) at a point that will give the
operator sufficient time to stop the boom hoist within the minimum and
maximum boom radius, or use a spotter.

(iii) Anti two-blocking device. The tower crane must be equipped with a
device which automatically prevents damage from contact between the load
block, overhaul ball, or similar component, and the boom tip (or fixed upper
block or similar component). The device(s) must prevent such damage at all
points where two-blocking could occur. Temporary alternative measures:
Clearly mark the cable (so it can be seen by the operator) at a point that will
give the operator sufficient time to stop the hoist to prevent two-blocking, or
use a spotter.

(iv) Hoist drum lower limiting device. Tower cranes manufactured more than
one year after the effective date of this section must be equipped with a
device that prevents the last 2 wraps of hoist cable from being spooled off the
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drum. Temporary alternative measures: Mark the cable (so it can be seen by
the operator) at a point that will give the operator sufficient time to stop the
hoist prior to last 2 wraps of hoist cable being spooled off the drum, or use a
spotter.

(v) Load moment limiting device. The tower crane must have a device that
prevents moment overloading. Temporary alternative measures: A radius
indicating device must be used (if the tower crane is not equipped with a
radius indicating device, the radius must be measured to ensure the load is
within the rated capacity of the crane). In addition, the weight of the load
must be determined from a reliable source (such as the load's manufacturer),
by a reliable calculation method (such as calculating a steel beam from
measured dimensions and a known per foot weight), or by other equally
reliable means. This information must be provided to the operator prior to the
lift.

(vi) Hoist line pull limiting device. The capacity of the hoist must be limited
to prevent overloading, including each individual gear ratio if equipped with a
multiple speed hoist transmission. Temporary alternative measures: The
operator must ensure that the weight of the load does not exceed the capacity
of the hoist (including for each individual gear ratio if equipped with a
multiple speed hoist transmission).

(vii) Rail travel limiting device. The travel distance in each direction must be
limited to prevent the travel bogies from running into the end stops or buffers.
Temporary alternative measures: A spotter must be used when operations are
conducted within 10 feet of either end of the travel rail end stops.

(viii) Boom hoist drum positive locking device. The boom hoist drum must be
equipped with a device to positively lock the boom hoist drum. Temporary
alternative measures: The device must be manually set when required if an
electric, hydraulic or automatic type is not functioning.

(e) Category Il operational aids and alternative measures. Operational aids listed in this
subsection that are not working properly must be repaired no later than 30 days after the
deficiency occurs.

Exception: If the employer documents that it has ordered the necessary parts within 7
days of the occurrence of the deficiency, and the part is not received in time to
complete the repair in 30 days, the repair must be completed within 7 days of receipt of

(i) Boom angle or hook radius indicator.

(A) Luffing boom tower cranes must have a boom angle indicator
readable from the operator's station.
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(B) Hammerhead tower cranes manufactured more than one year
after the effective date of this section must have a hook radius
indicator readable from the operator's station. Temporary
alternative measures: Hook radii or boom angle must be
determined by measuring the hook radii or boom angle with a
measuring device.

(i) Trolley travel deceleration device. The trolley speed must be
automatically reduced prior to the trolley reaching the end limit in both
directions. Temporary alternative measure: The operator must reduce the
trolley speed when approaching the trolley end limits.

(iii) Boom hoist deceleration device. The boom speed must be automatically
reduced prior to the boom reaching the minimum or maximum radius limit.
Temporary alternative measure: The operator must reduce the boom speed
when approaching the boom maximum or minimum end limits.

(iv) Load hoist deceleration device. The load speed must be automatically
reduced prior to the hoist reaching the upper limit. Temporary alternative
measure: The operator must reduce the hoist speed when approaching the
upper limit.

(v) Wind speed indicator. A device must be provided to display the wind
speed and must be mounted at or near the top of the crane structure .
Temporary alternative measures: Use of wind speed information from a
properly functioning indicating device on another tower crane on the same
site, or a qualified person estimates the wind speed.

(vi) Load indicating device. Cranes manufactured more than one year after
the effective date of this section, must have a device that displays the
magnitude of the load on the hook. Displays that are part of load moment
limiting devices that display the load on the hook meet this requirement.
Temporary alternative measures: The weight of the load must be determined
from a reliable source (such as the load's manufacturer), by a reliable
calculation method (such as calculating a steel beam from measured
dimensions and a known per foot weight), or by other equally reliable means.
This information must be provided to the operator prior to the lift.

(60) Advertising signs or similar panels must not be installed on the crane or tower unless size,
design, and positioning satisfy the manufacturer’s recommendations, in the absence of the
manufacturer’s recommendations, an RPE’s written approval must be obtained.

(61) For night operations, lighting must be adequate to illuminate the working areas while not
interfering with the operator’s vision.
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(62) All welding procedures and welding operator qualifications for use in repair or alteration of
load sustaining members must be in accordance with ANSI/AWS D14.3 or ANSI/AWS D1.1.
Where special steels or other materials are used, the manufacturer or a qualified person must
provide welding procedure instructions. The type of metal used for load sustaining members
must be identified by the manufacturer. In the absence of the manufacturer an RPSE must be

used.

WAC 296-155-53905 Tower Cranes - Inspections.

Note: Any significant modifications or significant repairs of a load sustaining/bearing part must
be inspected by an accredited certifier, see WAC 296-155-53214.

(1) Tower cranes must be inspected and maintained in accordance with the manufacturer's
recommendations or more frequently if there is reason to suspect a possible defect or weakening
of any portion of the structure or equipment.

(2) A competent person must conduct frequent inspections on cranes in or available for use as

follows:

(a) Perform inspections according to Table 8, Frequent Inspection Checklist.

(b) Examine any problems observed during the operation of the crane.

(c) If hazardous conditions are found during the inspection a more detailed inspection
must be conducted.

(d) Dated frequent inspection reports must be kept and made available until the next
periodic inspection has been completed. Electronic records are acceptable.

Service Level Definitions for Tower Cranes

Type of
Crane

Light Service

Normal Service

Heavy Service

Defined by
ANSI/ASME
B30.3, 2004

Service that involves
irregular operation
with loads generally
about one-half or less
of the rated load.

Service that involves operating
occasionally at rated load but
normally at less than 85% of the
rated load and not more than 10
lift cycles per hour, except for
isolated instances.

Service that involves operating at
85% to 100% of the rated load or
in excess of 10 lift cycles per hour
as a regular specified procedure.
Cranes regularly engaged in rapid
concrete placement operations
may fall into this category
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Table 8
Frequent Inspection Checklist

Items to Check How Often
Note: If the manufacturer recommends more frequent
inspection, follow those recommendations.

Operator aids (indicating devices for load,
drum rotation, radius, boom angle, and
wind velocity) for:

e Proper operation.

Control mechanisms for: Daily, when used
e Maladjustment that interferes with
proper operation.
e Excessive wear of components.
o Contamination by lubricants.

Crane function operating mechanisms for:
e Maladjustment.
e Excessive wear of components.

Motion limiting devices for:
e Proper operation with the crane Monthly when in light service
unloaded: Weekly to monthly when in normal service
- Each motion should be inched into | Daily to weekly when in heavy service
its limiting device or run in at slow
speed.

Load limiting devices for:
e Proper operation.
e Accuracy of settings.

Hydraulic and pneumatic hoses

Hydraulic system for:
e Proper fluid level.

Wedges and supports of climbing cranes Daily, when used
for:
e Looseness or dislocation

Hooks and latches for:
e Deformation.
e Chemical damage.
e Cracks.

e Wear. Monthly when in light service

Weekly to monthly when in normal service

Electrical equipment for: Daily to weekly when in heavy service

¢ Malfunctioning.

o Excessive deterioration.
e Dirt.

¢ Moisture accumulation.

Braces or guys supporting crane masts
(towers) and anchor bolt base connections | At least once a month;
for: Check braces and the torque of base bolts after the first
e Looseness (proper torque). day and the first week of operation, then monthly.
e Loss of preload.

Daily until preload stabilizes, then weekly until preload

Guys on temporarily installed cranes
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stability indicates that monthly checking will be adequate

A visual inspection of all rope which can
reasonably be expected to be in use during
the day’s operations for:

e Distortion of the rope, such as kinking,
crushing, unstranding, birdcaging, main
strand displacement, or core
protrusion.

e General corrosion.

e Broken or cut strands.

e Number, distribution, and type of
visible broken wires.

e Core failure in rotation resistant ropes.

Load hoist and boom hoist rope visually inspected each
working day.

The trolley rope, and counterweight movement ropes if
provided, visually inspected at least once a month.

(3) The crane must not be used until safety deficiencies identified during the frequent inspection
have been corrected, and approved by a qualified person.

(4) Periodic inspections. A qualified person must conduct periodic inspections of cranes in or

available for use as follows:

(a) Perform inspections according to Table 9, Periodic Inspection Checklist, and include
all items in Table 8, Frequent Inspection Checklist.

(b) If hazardous conditions are found during the inspection a more detailed inspection

must be conducted.

(c) Current dated periodic inspection reports must be kept and made available upon
request. Electronic records are acceptable.

Table 9

Periodic Inspection Checklist

Items to Check

How Often

Crane structure and boom (jib) for:
Deformed, cracked, or corroded members.

Bolts and rivets for tightness

Sheaves and drums for:

e Cracks.

e Wear.
Sheaves used in the load and boom
hoisting systems for:

e Cracks in the flanges and spokes.

Parts such as pins, bearings, shafts, gears,
rollers, locking and clamping devices,
sprockets, and drive chains or belts for:

o Wear.

e Cracks.

e Distortion.

— Once per year for all cranes in
light service

— Once or twice per year for all
cranes in normal service

— Once per quarter for all cranes
in heavy service
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Brake and clutch systems, linings, pawls
and ratchets for excessive wear.

Load, wind, and other indicators for
accuracy.

Power plants for:
e Proper performance.
o Compliance with safety requirements.

Electrical equipment for:
e Signs of deterioration in controllers,
master switches, contacts, limiting
devices and controls.

Travel mechanisms for:
e Malfunction.
e Excessive wear.
o Damage.

Crane hooks for:

o Distortion, such as bending, twisting or
increased throat opening.
Wear.
Cracks, nicks or gouges.
Latch engagement.
Damage or malfunctioning latch.
Hook attachment and securing means.
Self-locking hooks for proper operation
and locking.

Hydraulic and pneumatic pumps, motors,
valves, hoses, fittings, and tubing for:

o Excessive wear.

e Damage.

High strength (traction) bolts used in mast
(tower) connections and at the slewing
bearing for:

e Proper tension (torque).

o Deformation or other damage.

e Visible cracks, difficulty in threading or
unthreading a nut by hand, or
observable nicking are reasons for
replacement.

— More frequently if specified by
the manufacturer

The entire length of wire rope for:
e Severely corroded or broken wires at
end connections.
e Severely corroded, cracked, bent,
worn, or improperly applied end
connections.

Inspection frequency must be determined by a
qualified person and must be based on such
factors as:

e Expected rope life as determined by
experience on the particular installation
or similar installations.

Severity of environment.
Percentage of lifts at maximum rating.
Frequency rates of operation.

e Exposure to shock loads.

Inspections need not be at equal calendar
intervals and should be more frequent as the
rope approaches the end of its useful life.
However, the inspection must be made at least
annually.
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(5) The crane must not be used until safety deficiencies identified during the periodic and
frequent inspection have been evaluated, corrected, and approved by a qualified person.

WAC 296-155-53910 Tower Cranes — Maintenance.

A preventive maintenance program must be established based on the recommendation of the
crane manufacturer. If manufacturer's recommendations are not available, then those of a
qualified person must be followed. Dated records must be kept available.

WAC 296-155-53915 Tower Cranes — Operations.

(1) The operator must not engage in any practice that diverts their attention while actually
engaged in operating the crane.

(2) The operator must do the following before leaving the crane unattended:
(a) Set down the load, rigging gear, bucket, lifting magnet, or other devices.

(b) Position trolley in accordance with the manufacturer’s recommendations unless the
site specific application drawing requires a different position.

(c) Leave the superstructure free to weathervane unless provisions for non-weathervaning
have been specified by the manufacturer or by a qualified person.

(d) Disconnect power to operating controls or disengage the master clutch, as applicable.
(e) Place all controls in the “off” or “neutral” position.

(F) Secure the crane against accidental travel.

(g) Stop the internal combustion engine, when provided.

Exemption: If crane operation is frequently interrupted during a shift, the crane may remain
running while the operator remains on the crane superstructure.

(h) Restrain the crane from travel with rail clamps, or other means provided, when a
wind alarm is given or on leaving the crane overnight.

Note: Additional information relating to cranes being unattended are located in WAC 296-155-
53400(37) of this part.

(3) Before closing the power disconnecting means or starting the crane, the operator must see
that all controls are in the “off” or “neutral” position and that all personnel are in the clear.

(4) If power fails during operation, the operator must:
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(a) Settrolley, hoist, and travel brakes and locking devices, as applicable;
(b) Move all clutch or other power controls to the “off” or “neutral” position;
(c) If practical, the suspended load must be landed under brake control.

(5) The operator must be familiar with the crane and its proper care. If adjustments or repairs
are necessary, the operator must report the condition to the competent person. The next operator
must be notified of the condition.

(6) Cranes must not be climbed to a new operating level nor operated when wind speeds exceed
the maximum velocity recommended by the manufacturer. Where the manufacturer does not
specify this information, an RPE must determine the maximum allowable wind velocity.
Climbing operations are not allowed until tie-ins at the new support level as specified by a
qualified person are in place.

(7) Prior to daily operation, operator aids must be checked to determine if they are working
properly as required in Table 8 Frequent Inspections, located in WAC 296-155-53905(2).

(8) During adverse weather conditions which reduce visibility, operations must be performed
according to the manufacturer’s specifications, when not available in accordance with an RPE’s
written instructions.

(9) The load must not be lowered below the point where less than two full wraps of rope remain
on the drum.

(10) When slewing the boom (jib), trolleying a load, or traveling the crane, sudden starts and
stops must be avoided. Slew and travel speeds must be such that the load does not swing out
beyond the radius at which it can be controlled. A tag or restraint line must be used when
swinging of the load is hazardous.

(11) Cranes must not be operated without the ballast or counterweight in place as specified by
the manufacturer. Under specific conditions, such as during crane assembly or disassembly, the
manufacturer’s recommendations for the amount of partial ballast or counterweight must be
adhered to. The maximum ballast or counterweight approved by the manufacturer or an RPE for
use on a given crane must not be exceeded.

WAC 296-155-541 Self-Erecting Tower Cranes.
WAC 296-155-54100 Self-Erecting Tower Cranes - General.
(1) All self-erecting tower cranes in use must meet the applicable requirements for design,

construction, installation, testing, maintenance, inspection, and operation as prescribed by the
manufacturer.
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(2) In addition to the requirements in WAC 296-155-53402(6), employees must not be in or
under the tower, jib, or rotating portion of the crane during erecting, climbing and dismantling
operations until the crane is secured in a locked position and the competent person in charge
indicates it is safe to enter this area, unless the manufacturer's instructions direct otherwise and
only the necessary personnel are permitted in this area.

(3) When cranes are erected, reconfigured, or dismantled, written instructions by the
manufacturer must be followed. If circumstances do not permit the normal manufacturer's
written instructions from being followed, alternative written instructions from the manufacturer
or an RPE must be followed.

(4) Erection, reconfiguration, and dismantling must be performed under the supervision of a
qualified person and a list of the weights of each sub-assembly to be erected/dismantled must be
at the site.

(5) The area in which a crane is to be set up must be carefully assessed to ensure that it is
suitable before the crane is taken to site and put into service. The area chosen must be of a
sufficient size to enable the crane to be maneuvered into position, set up, operated and
dismantled, with sufficient clearances between the crane and surrounding structures, as detailed
by application drawings and in the manufacturer's operation and instruction manual.

(6) When setting up a crane, care must be taken to ensure that the crane will not contact or
approach overhead hazards such as power lines, communications cables or overhead structures.

(7) Crane supports for individual outrigger pads must be level to the manufacturer's
specifications or those of a qualified person. Supports may be timbers, cribbing, or other
structural members to distribute the load so as not to exceed the allowable bearing capacity of the
underlying material.

(8) All load bearing foundations, supports, and rail tracks must be constructed or installed to
support the crane loads and to transmit them to the soil or other support medium. In addition to
supporting vertical load, foundations and supports, rail supports excepted, must be designed to
provide a moment resisting overturning equal to a minimum of 150% of the maximum crane
overturning moment. This requirement may be met by means of structural anchors or ballast
weights.

(9) A qualified person must ensure that the underlying soil is adequate support for the crane with
its maximum forces recommended by the manufacturer. An RPSE must ensure that structural
support provides adequate support for the crane with its maximum forces recommended by the
manufacturer.

(10) Cranes required to weathervane when out-of-service must be installed with clearance for jib
and superstructure to swing through a full 360 degree arc unobstructed without encroaching any
power line "Danger Zone". Clearances recommended by the crane manufacturer must be
maintained between weathervaning cranes and fixed objects.
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(11) When the crane is out of operation and a 360 degree rotation is not provided, follow the
manufacturer’s or RPE’s written procedures.

(12) Advertising signs or similar panels must not be installed on the crane or tower unless size,
design, and positioning satisfy the manufacturer’s recommendations. In the absence of the
manufacturer’s recommendations, an RPE’s written approval must be obtained.

(13) Prior to installing a crane within an existing building, new construction or on a structure, an
RPSE must certify that the structural attachments to the building are designed to withstand the
torque and floor loading created by the crane to be installed.

(14) The building’s engineer of record must be consulted to verify that the building structure is
capable of resisting the applied crane forces, if this engineer is not available an RSPE must
perform this verification.

(15) When cranes are erected and after each reconfiguration, before placing the crane in service,
all functional motions, motion limiting devices, brakes, and indicating devices must be tested for
operation.

() The order in which tests of a newly erected or reconfigured crane are to be performed
is as follows:

(1) Functional motion tests without load. Each test must include:
(A) Load hoisting and lowering;
(B) Jib elevating and lowering, or traversing the trolley;
(C) Slew motion;
(D) Brakes and clutches;
(E) Operational aids and motion limiting devices;
(F) Remote control, if provided.

(i) Functional load tests at rated load. Each test must include:
(A) Load hoisting and lowering;
(B) Jib elevating and lowering, or traversing the trolley;
(C) Slew motion;

(D) Brakes and clutches;
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(E) Operational aids and load limiting devices;
(F) Remote control, if provided.

(b) During the test, the crane supports must be checked. Any observed displacement is
reason to suspend testing until an evaluation is made by a qualified person

(16) Conditions that adversely affect the crane at the time of erection, reconfiguration, or
dismantling must be a limiting factor that could require suspending the operation. These
conditions include but are not limited to:

(a) Support conditions;

(b) Wind velocity or gusting winds;

(c) Heavy rain;

(d) Fog;

(e) Extreme cold or heat;

(F) Ice;

(9) Artificial lighting.

(17) For night operations, lighting must be adequate to illuminate the working areas while not
interfering with the operator’s vision.

(18) For cranes utilizing ballast, bases must include provisions to support and position the
ballast. Means must be provided to guard against shifting or dislodgement during crane
operation.

(19) Superstructures must be arranged to receive counterweights, made in accordance with the
crane manufacturer's specifications, and to hold them in position. Means must be provided to
guard against shifting or dislodgement during crane operation.

(20) Counterweights must be securely fastened in place and must be at the location and within
the weight tolerance as recommended by the manufacturer.

(21) Limiting devices must be provided to:
(a) Decelerate the trolley and hoist hook prior to activating the motion stop limit;
(b) Limit trolley travel at both ends of the jib;

(c) Limit jib telescoping at inner and outer position;
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(d) Stop load block upward motion before two-blocking occurs;

(e) Stop load block downward motion to prevent the last two wraps of wire rope from
spooling off the hoist drum;

(f) Limit crane travel at both ends of the runway tracks;

(9) Limit lifted load;

(h) Limit operating radius in accordance with lifted load, i.e., limit moment; and
(1) Limit pressures in hydraulic or pneumatic circuits, i.e., pressure relief valves.

(22) Load limiting devices and acceleration/deceleration limiters must be locked or sealed when
provided with a method to inhibit tampering and unauthorized adjustment.

(23) All crane brakes must automatically set in event of power failure. Slew brakes must also
function in this manner or be capable of being set manually.

(24) Each crane must be provided with a slewing brake capable of holding in both directions
preventing the superstructure from rotating during operation and must be capable of being set in
the holding position and remaining so without further action on the part of the operator.

(25) The trolley must be provided with an operating brake capable of stopping the trolley in
either direction. The system must include a means for holding the trolley without further action
on the part of the operator, and must engage automatically if power or pressure to the brake is
lost.

(26) In addition to the operating brake, the trolley must be equipped with an automatic braking
device capable of stopping the movement of the load trolley in the event of trolley drive rope
breakage, if such ropes are used.

(27) The body or frame of the trolley must be fitted with a means to restrain the trolley from
becoming detached from its guide rail(s) in the event of trolley wheel or axle breakage or side
loading.

(28) All electrical equipment must be properly grounded and protection must be provided
against lightning per the manufacturer’s recommendations or if not available, a registered
professional electrical engineer.

(29) Each electrically powered crane must have an over-current protected main disconnect

switch mounted at or near the initial base of the crane. This switch must have provisions for
locking in the off position.
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(30) Electrical equipment must be so located or guarded that live parts are not exposed to
inadvertent contact by personnel and equipment under normal operating conditions.

(31) Electrical equipment must be protected from dirt, grease, oil, and moisture. Fixtures,
wiring, and connections exposed to the weather must be of weather resistant type.

(32) Wiring must conform to the provisions of ANSI/NFPA 70 for temporary wiring. Motors,
controls, switches, and other electrical equipment must meet the applicable requirements of
ANSI/NFPA 70. Hoists, swing, trolley, and travel controllers must conform to ANSI/NEMA
publications ICS-3.

(33) Provision must be made to guard against any crane function operating in the opposite
intended direction due to reversed phase connections.

(34) Electrical circuits between the fixed and rotating portions of the crane must pass through a
slip ring assembly that will permit continuous rotation of the upper crane structure in either
direction unless other means are provided to prevent damage to the electrical conductors.

(35) Individual overload protection must be provided for each motor.

(36) For traveling cranes, both ends of all tracks must be provided with stops or buffers adjusted
for simultaneous contact with both sides of the travel base. Stops attached to rails must be
mounted not less than 3 feet (1m) inboard of the last rail support. Cranes must be equipped with
means to prevent running into the buffers or stops while under power.

(37) An audible signal device must be provided with the control located within reach of the
operator.

(38) An audible signal must automatically sound whenever the crane travels in order to warn
persons in the vicinity.

(39) Bogies must be fitted with sweeps extending below the top of the rail, unless the
construction of the rail foundation prohibits such extension, and placed in front of the leading
wheels in either direction. Bogie wheels must be guarded.

(40) A means must be provided to limit the drop of bogie frames in case of wheel or axle
breakage to a distance that will not cause the crane to overturn.

(41) A wind velocity indicating device must be mounted at or near the top of the crane. A
velocity readout must be provided at the operator’s station or in the cab, Temporary alternative
measures: Use of wind speed information from a properly functioning indicating device on
another tower crane on the same site, or a qualified person estimates the wind speed.

(42) Remote operated cranes must function so that if the control signal for any crane motion

becomes ineffective, that crane motion must stop. Remote control stations must include
provisions for emergency stop in the event of a device malfunction. Provisions must be made to

83



STAKEHOLDER DRAFT 5-11-10

prevent simultaneous activation of controls when more than one control station (remote control)
is provided.

(43) All welding procedures and welding operator qualifications for use in repair or alteration of
load sustaining members must be in accordance with ANSI/AWS D14.3 or ANSI/AWS D1.1.
Where special steels or other materials are used, the manufacturer or a qualified person must
provide welding procedure instructions. The type of metal used for load sustaining members
must be identified by the manufacturer. In the absence of the manufacturer an RPSE must be
used.

WAC 296-155-54105 Self-Erecting Tower Cranes - Inspections.

Note: Any significant modifications or significant repairs of a load sustaining/bearing part must
be inspected by an accredited certifier, see WAC 296-155-53214.

(1) Self-erecting tower cranes must be inspected and maintained in accordance with the
manufacturer's recommendations or more frequently if there is reason to suspect a possible
defect or weakening of any portion of the structure or equipment.
(2) A competent person must conduct frequent inspections as follows:

(a) Perform inspections according to Table 10, Frequent Inspection Checklist.

(b) Examine any problems observed during the operation of the crane.

(c) If hazardous conditions are found during the inspection a more detailed inspection
must be conducted.

(d) Dated frequent inspection reports must be kept and made available until the next
periodic inspection has been completed. Electronic records are acceptable.
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Table 10

Frequent Inspection Checklist

Items to Check

How Often
Note: If the manufacturer recommends more frequent
inspection, follow those recommendations.

Operator aids (indicating devices for load,
drum rotation, radius, boom angle, and
wind velocity) for:

e Proper operation.

Control mechanisms for:
e Maladjustment that interferes with
proper operation.
e Excessive wear of components.
e Contamination by lubricants.

Daily, when used

Base section for:
e Levelness.
e Firm supporting surface.

Crane function operating mechanisms for:
e Maladjustment that interferes with
proper operation.
o Excessive wear of components.

Motion limiting devices for:
e Proper operation with the crane
unloaded:
- Each motion should be inched into
its limiting device or run in at slow
speed

Monthly when in light service
Weekly to monthly when in normal service
Daily to weekly when in heavy service

Load limiting devices for:
e Proper operation.
e Accuracy of settings.

Hydraulic and pneumatic hoses

Hydraulic system for:
e Proper fluid level.
o Leakage.

Hooks and latches for:
e Deformation.
e Chemical damage.
e Cracks.
e Wear.

Daily, when used

Electrical equipment for:
e Malfunctioning.
e Excessive deterioration.
e Dirt.
e Moisture accumulation.

Monthly when in light service
Weekly to monthly when in normal service

A visual inspection of all rope which can
reasonably be expected to be in use during
the day’s operations for:

o Distortion of the rope, such as kinking,
crushing, unstranding, birdcaging, main
strand displacement, or core
protrusion.

e General corrosion.

e Broken or cut strands.

Daily to weekly when in heavy service

Load hoist and boom hoist rope visually inspected each
working day.

The trolley rope visually inspected at least once a month.
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o Number, distribution, and type of
visible broken wires.
e Core failure in rotation resistant ropes.

(3) The crane must not be used until safety deficiencies identified during the frequent inspection
have been corrected, and approved by a qualified person.

(4) Periodic inspections. A qualified person must conduct periodic inspections of cranes as
follows:

(a) Perform inspections according to Table 11, Periodic Inspection Checklist, and include
all items in Table 10, Frequent Inspection Checklist.

(b) If hazardous conditions are found during the inspection a more detailed inspection
must be conducted.

(c) Current dated periodic inspection reports must be kept and made available upon
request. Electronic records are acceptable.

Table 11
Periodic Inspection Checklist

Items to Check How Often

Crane structure and boom (jib) for:
Deformed, cracked, or corroded members.

Bolts and rivets for tightness

Sheaves and drums for:

e Cracks.

o Wear.
Sheaves used in the load and boom
hoisting systems for:

e Cracks in the flanges and spokes.

Parts such as pins, bearings, shafts, gears,
rollers, locking and clamping devices,
sprockets, and drive chains or belts for:

o Wear.

e Cracks.

. . — Once per year for all cranes in
e Distortion. pery

light service
— Once or twice per year for all
cranes in normal service

Brake and clutch systems, linings, pawls
and ratchets for excessive wear.

Load, wind, and other indicators for —  Once per quarter for all cranes

accuracy. in heavy service

Power plants for: — More frequent as specified by
e Proper performance. the manufacturer
e Compliance with safety requirements.

Electrical equipment for:
e Signs of deterioration in controllers,
master switches, contacts, limiting
devices and controls.
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Travel mechanisms for:
e Malfunction.
e Excessive wear.
e Damage.

Crane hooks for:

o Distortion, such as bending, twisting or
increased throat opening.
Wear.
Cracks, nicks or gouges.
Latch engagement.
Damage or malfunctioning latch.
Hook attachment and securing means.
Self-locking hooks for proper operation
and locking.

Hydraulic and pneumatic pumps, motors,
valves, hoses, fittings, and tubing for:

o Excessive wear.

e Damage.

Bolts used in mast (tower) connections and
at the slewing bearing for:

e Proper tension (torque).

e Deformation or other damage.

o Visible cracks, difficulty in threading or
unthreading a nut by hand, or
observable nicking are reasons for
replacement.

The entire length of wire rope for:
e Severely corroded or broken wires at
end connections.
e Severely corroded, cracked, bent,
worn, or improperly applied end
connections.

Inspection frequency must be determined by a
qualified person and must be based on such
factors as:

e expected rope life as determined by
experience on the particular installation
or similar installations
severity of environment
percentage of lifts at maximum rating
frequency rates of operation

e exposure to shock loads
Inspections need not be at equal calendar
intervals and should be more frequent as the
rope approaches the end of its useful life.
However, the inspection must be made at least
annually.

(5) The crane must not be used until safety deficiencies identified during the periodic and
frequent inspection have been evaluated, corrected, and approved by a qualified person.

WAC 296-155-54110 Self-Erecting Tower Cranes — Maintenance.

A preventive maintenance program must be established based on the recommendation of the

crane manufacturer. If manufacturer's recommendations are not available, then those of a
qualified person must be followed. Dated records must be kept available.
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WAC 296-155-54115 Self-Erecting Tower Cranes — Operations.

(1) The operator must not engage in any practice that diverts their attention while actually
engaged in operating the crane.

(2) Before leaving the crane unattended the operator must:
(a) Set down the load, rigging gear, bucket, lifting magnet, or other devices;
(b) Land any load suspended below the hook;
(c) Put controls in the off or neutral position;
(d) Set brakes and other locking devices;
(e) Disengage the main control circuit;
(F) Stop the engine: An exception to this may exist when crane operation is frequently
interrupted during a shift and the operator must leave the crane. Under these
circumstances, the engine may remain running and subparagraphs, (a) through (e) above

must apply. The operator must be situated where any entry to the crane can be observed.

(g) Leave the superstructure free to weathervane unless provisions for non-weathervaning
have been specified by the manufacturer or by a qualified person.

Note: Additional information relating to cranes being unattended are located in WAC 296-155-
53400(37) of this part.

(3) Before closing the power disconnecting means or starting the crane, the operator must see
that all controls are in the *“off” or “neutral” position and that all personnel are in the clear.

(4) If power fails during operation, the operator must:
(a) Set all brakes and locking devices;
(b) Move all clutch or other power controls to the “off” or “neutral’”” position;

(c) If practical, the suspended load must be landed under brake control, according to the
manufacturer’s procedures.

(5) The operator must be familiar with the crane and its proper care. If adjustments or repairs
are necessary, the operator must report the condition to the competent person. The next operator
must be notified of the condition.

(6) All controls must be tested by the operator at the start of a new shift, if possible. If any
controls fail to operate properly, they must be adjusted or repaired before operations are initiated.
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(7) Cranes must not be operated when wind speeds exceed the maximum velocity recommended
by the manufacturer. Where the manufacturer does not specify this information, an RPE must
determine the maximum allowable velocity.

(8) Prior to daily operation, operator aids must be checked to determine if they are working
properly as required in Table 10 located in WAC 296-155-54105(2).

(9) During adverse weather conditions which reduce visibility, operations must be performed in
accordance with the manufacturer’s specifications, when not available follow RPE’s
recommendations for reduced function speeds and with signaling means appropriate to the
situation.

(10) No less than two full wraps of rope must remain on the load hoist drum(s) at any time
during operation.

(11) When slewing the boom (jib), trolleying a load, or traveling the crane, sudden starts and
stops must be avoided. Slew and travel speeds must be such that the load does not swing out
beyond the radius at which it can be controlled. A tag or restraint line must be used when
uncontrolled rotation of the load is hazardous.

(12) Cranes must not be operated without the ballast or counterweight in place as specified by
the manufacturer. Under specific conditions, such as during crane assembly or disassembly, the
manufacturer’s recommendations for the amount of partial ballast or counterweight must be
adhered to. The maximum ballast or counterweight approved by the manufacturer for use on a
given crane must not be exceeded.

(13) The load must be free when lifted; it must not be caught on nor attached to other objects.
Side loading of jibs must be limited to freely suspended loads. Cranes must not be used for
dragging loads.

WAC 296-155-542 Overhead and Bridge Cranes.

WAC 296-155-54200 - Overhead and Bridge Cranes - General.

(1) Cranes included in this section must meet the applicable requirements for design, inspection,
construction, testing, maintenance and operation as prescribed in:

(&) ASME B30.2, 2005, Safety Standard for Overhead and Gantry Cranes (Top Running
Bridge, Single or Multiple Girder, Top Running Trolley Hoist).

(b) ASME B30.11, 2004, Safety Standards for Monorails and Underhung Cranes.

(c) ASME B30.17, 2006, Safety Standards for Overhead and Gantry Cranes (Top
Running Bridge, Single Girder, Underhung Hoist).
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(d) It is not the intent of this rule to require retrofitting of existing equipment. However,
when an item is being modified, its performance needs to be reviewed by a qualified
person and compared to the applicable sections of this rule. For cranes manufactured
prior to the effective date of this rule the design and construction criteria must meet at a
minimum, ASME B30.2.0, 1990.

(2) The rated load of the crane must be plainly marked on each side of the crane, and if the crane
has more than one hoisting unit, each hoist must have its rated load marked on it or its load
block, and this marking must be clearly legible from the ground or floor.

(3) Overhead and gantry cranes with bridge trucks must be equipped with sweeps which extend
below the top of the rail and project in front of the truck wheels.

(4) Except for floor-operated cranes, an effective warning device must be provided for each
crane equipped with a power traveling mechanism.

(5) A wind-indicating device must be provided for all outdoor overhead and gantry cranes. The
device must be mounted on the crane runway structure and must give a visible and audible alarm

to the crane operator at a predetermined wind velocity. A single wind-indicating device may
serve as an alarm for more than one crane.

(6) Electrical

(a) Wiring and equipment must comply with Article 610 of ANSI/NFPA No. 70,
National Electrical Code and chapter 296-155 WAC Part I.

(b) The control circuit voltage must not exceed 600 volts for AC or DC.

(c) The voltage at pendant pushbuttons must not exceed 150 volts for AC and 300 volts
for DC.

(d) Where multiple conductor cable is used with a suspended pushbutton station, the
station must be supported in a manner that will protect the electrical conductors against
strain.

(e) Pendant control stations must be constructed to prevent electrical shock. The push-
button enclosure must be at ground potential and marked for identification of functions.

(7) All welding procedures and welding operator qualifications to be used on load sustaining
members must be in accordance with ANSI/AWS D1.1, except as modified by ANSI/AWS
D14.1.

WAC 296-155-54205 Overhead and Bridge Cranes - Inspections.
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Note: Any significant modifications or significant repairs of a load sustaining/bearing part must
be inspected by an accredited certifier, see WAC 296-155-53214.

(1) Overhead and bridge cranes must be inspected and maintained in accordance with the
manufacturer's recommendations or more frequently if there is reason to suspect a possible
defect or weakening of any portion of the structure or equipment.
(2) A competent person must conduct frequent inspections as follows:

(a) Perform inspections according to Table 13, Frequent Inspection Checklist.

(b) Examine any problems observed during the operation of the crane.

(c) If hazardous conditions are found during the inspection a more detailed inspection
must be conducted.

(d) Dated frequent inspection reports must be kept and made available until the next
periodic inspection has been completed. Electronic records are acceptable.

Note: The levels of service (normal, heavy, and severe) that determine the frequencies of

inspections are defined differently depending on the style of crane you are operating. Use Table
12 to find out the level of service for your overhead crane.
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Table 12
Service Level Definitions for Overhead Cranes
T():/rpaen(;f Normal Service Heavy Service Severe Service
Service that involves
Service that involves operating, as a operating, as a regular
Defined b regular procedure: procedure, either: Service that involves
ANSI/ASI\)I/E e Atless than 85% of rated load; e At 85% to 100% of | normal or heavy service
B30.2 AND rated load; with abnormal operating
' ¢ Not more than 10 lift cycles per OR conditions.
hour. e More than 10 lift
cycles per hour.
e Service that involves operation with
either:
¢ Randomly distributed loads within
the rated load limit;
, OR
Defined by . . .
ANSIUASME | ® Uniform loads of less than 65% of Serwc_e that_ m_voIves Service that involves
the rated load for not more than operation within the .
B30.11 . . _ . normal or heavy service
15% of the time of a single work rated load limit which : :
and hift f I ted hoists; exceeds normal @ 2bnormal operating
ANSI/ASME shitt for manually operated holsts, . conditions.
B30 .17 OR service.

¢ Uniform loads of less than 65% of
the rated load for not more than
25% of the time of a single work
shift for electric- or pneumatic-
powered hoists.
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Table 13
Frequent Inspection Checklist for Overhead and Bridge Cranes
Items to Check How Often
Operating mechanisms for:
e Proper operation.
e Proper adjustment
e Unusual sounds
Air or hydraulic systems for
leakage, including:
e Tanks.
e Valves.
e Pumps.
e Lines.
Hooks for:
o Distortion, wear, or cracks. e Monthly for normal service.
e Damaged or malfunctioning
latch. e Weekly to monthly for heavy
e  Proper rotation, if applicable. service.
Hoist ropes and visible end
connections for: o Daily to weekly for severe
e Broken or cut strands. service.
e Distortion.
e Corrosion. e Before returning to service when
e Number of broken wires. (See the crane has been idle more
WAC 296-155-53404) than 30 days.
Proper spooling of rope onto the
drum(s) and sheave(s).
Hoist chain for:
e Stretch.
e Gouges.
e Nicks.
o Weld spatter.
e Corrosion.
e Pitting.
e Discoloration.

(3) The crane must not be used until safety deficiencies identified during the frequent inspection
have been corrected, and approved by a qualified person.

(4) Periodic inspections. A qualified person must conduct periodic inspections of cranes as
follows:

(a) Perform inspections according to Table 14, Periodic Inspection Checklist, and include
all items in Table 13, Frequent Inspection Checklist.

(b) If hazardous conditions are found during the inspection a more detailed inspection
must be conducted.

(c) Current dated periodic inspection reports must be kept and made available upon
request. Electronic records are acceptable.
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Table 14
Periodic Inspection Checklist for Overhead and Bridge Cranes

Check for evidence of

A minimum of

Deformed, cracked, or corroded members of the
structures.

Loose or missing bolts, nuts, pins, or rivets.

Cracked or worn sheaves and drums.

Entire length of wire rope for:

e Severely corroded or broken wires at end
connections.

e Severely corroded, cracked, bent, worn or
improperly applied end connections.

e Any deficiencies listed in WAC 296-155-
53404, Wire rope.

Note: Have a qualified person determine if this
rope inspection needs to be performed more
frequently due to considerations such as
environment, percentage of capacity lifts,
frequency of operation, exposure to shock
loading.

Cracked, worn or distorted parts such as pins,
bearings, wheels, shafts, gears, rollers, locking
and clamping devices, bumpers, stops, switch
baffles, interlock bolts, and end stops.

Excessive wear of brake system parts.

Excessive wear of drive chain sprockets and
excessive chain stretch.

Deterioration of controllers, master switches,
contacts, limit switches/devices, and push-button
stations.

Improper operation of wind indicators.

Improper operation of power plants.

Problems with motion-limit devices that interrupt
power or cause a warning to be activated for
proper performance. Each motion must be
inched or operated at low speed into the limit
device with no load on the crane.

Failure of wire rope reeving to comply with crane
manufacturer's design.

lllegibility of any function, instruction, caution, and
warning labels or plates.

Excessive wear or damage to drive tires.

e Yearly under normal and heavy service.
e Quarterly under severe service.

e Before returning to service when the crane
has been idle more than a year.

Excessive wear or deformation of lower load-
carrying flange of all track sections in the system,
both straight and curved.

Quarterly under severe service.
Yearly under normal service, or as
determined by a qualified engineer.

(5) The crane must not be used until safety deficiencies identified in the periodic and frequent
inspection have been evaluated, corrected, and approved by a qualified person.
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WAC 296-155-54210 Overhead and Bridge Cranes — Maintenance.

A preventive maintenance program must be established based on the recommendation of the
crane manufacturer. If manufacturer's recommendations are not available, then those of a
qualified person must be followed. Dated records must be kept available.

WAC 296-155-54215 Overhead and Bridge Cranes — Operations.

(1) The operator must not engage in any practice that diverts their attention while actually
engaged in operating the crane.

(2) The operator must do the following before leaving a cab-operated crane or a cab-operated
carrier unattended:

(a) Remove any attached load and raise the hook to the highest allowable position.

(b) Place controllers or master switches in the “off” position and de-energize the main
switch (crane disconnect) of the specific crane.

(3) Before closing the power disconnecting means or starting the crane, the operator must see
that all controls are in the “off” or “neutral” position and that all personnel are in the clear.

(4) If power fails during operation, the operator must:
(@) Move all clutch or other power controls to the “off” position;

(b) Prior to reuse of the equipment operating motions must be checked for proper
direction.

(5) The operator must be familiar with the crane and its proper care. If adjustments or repairs
are necessary, the operator must report the condition to the competent person. The next operator
must be notified of the condition.

(6) The load must not be lowered below the point where less than two full wraps of wire rope
remain on the drum.

(7) When two or more pieces of equipment are used to lift a load, one qualified person must be in
charge of the operation. This person must analyze the operation and instruct all personnel
involved in the proper positioning, rigging of the load, and the movements to be made.

(8) The operator must not leave the position at the controls while the load is suspended over an
area accessible to people.

(9) When the load or hook approaches near or over personnel, a warning signal must be sounded.
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(10) Hoist limit switch.

(a) At the beginning of each operator's shift, the upper limit switch of each hoist must be
tested under no load.

(b) The hoist limit switch which controls the upper limit of travel of the load block must
never be used as an operating control.

WAC 296-155-543 Derricks.
WAC 296-155-54300 Derricks - General.

(1) This section contains supplemental requirements for derricks, whether temporarily or
permanently mounted; all sections of this part apply to derricks unless specified otherwise. A
derrick is powered equipment consisting of a mast or equivalent member that is held at or near
the end by guys or braces, with or without a boom, and its hoisting mechanism. The
mast/equivalent member and/or the load is moved by the hoisting mechanism (typically base-
mounted) and operating ropes. Derricks include: A-frame, basket, breast, Chicago boom, gin
pole (except gin poles used for erection of communication towers), guy, shearleg, stiffleg, and
variations of such equipment.

(2) Derricks. All derricks in use must meet the applicable requirements for design, construction,
installation, inspection, testing, maintenance, and operation as prescribed in American National
Standard Institute B30.6-2003, Safety Standard for Derricks. It is not the intent of this rule to
require retrofitting of existing equipment. However, when an item is being modified, its
performance needs to be reviewed by a qualified person and compared to the applicable sections
of this rule.  For derricks manufactured prior to the effective date of this rule the design and
construction criteria must meet at a minimum, ASME B30.6, 1969.

(3) Derricks must be constructed to meet all stresses imposed on members and components when
installed and operated in accordance with the manufacturer's/ builder's procedures and within its
rated capacity.

(4) The manufacturer’s recommendations must be followed when installing, erecting, operation,
maintenance and dismantling derricks. If the manufacturer’s recommendations are not available,
follow the requirements in ASME B30.6 — 2003.

(5) When derricks are erected/dismantled, written instructions by the manufacturer or qualified
person and a list of the weights of each sub-assembly to be erected/dismantled must be at the
site.

(6) Procedures must be established before beginning derrick erection/dismantling work to
implement the instructions and adapt them to the particular needs of the site.

(7) A qualified person must supervise the erection and dismantling of the derrick.
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(8) Derricks and their crane assembly parts/components must be inspected by an accredited
certifier, prior to assembly and following erection of the derrick before placing the crane in
service (see WAC 296-155-53212). Only inspected and pre-approved components are allowed to
be used in the assembly of a derrick.

(9) Prior to erecting a derrick on a nonstandard base/structural support, the employer must ensure
that the engineering configuration of this base/structural support has been reviewed and
acknowledged as acceptable by an independent registered professional structural engineer
(RPSE), licensed under chapter 18.43 RCW.

(10) An RPSE must certify that the derrick foundation, structural supports and underlying soil
provide adequate support for the derrick with its applied torsional and overturning moments and
the horizontal and vertical forces.

(11) Derricks must be attached to bases/structural supports in compliance with the
manufacturer’s or an RPSE’s instructions.

(12) Prior to installing a derrick that will be attached to an existing building, new construction, or
structure, an RPSE must certify that the structural attachments to the building are designed to
withstand the torsional and overturning moments and the horizontal and vertical forces created
by the derrick to be installed.

(13) The building’s engineer of record must be consulted to verify that the building structure is
capable of safely resisting the applied derrick forces, if this engineer is not available an RPSE
must perform this verification.

(14) Derrick superstructures and counterjibs (counterweight jib) must be arranged to receive
counterweights, made in accordance with the manufacturer’s specifications for the specified jib
or boom length, and to hold them in position. Means must be provided to guard against shifting
or dislodgement during derrick operation. Manufacturer’s specified counterweight weights are
not to be exceeded.

(15) For derricks utilizing ballast, bases must include provisions to support and position the
ballast. Means must be provided to guard against shifting or dislodgement of ballast during
derrick operation.

(16) All electrical equipment must be properly grounded and protection must be provided against
lightning per the manufacturer’s recommendations or if not available, a registered professional
electrical engineer.

(17) Each electrically powered derrick must have a main disconnect switch at or near the initial
base of the derrick. This switch must have provisions for locking in the “off” position.

(18) Electrical equipment must be so located or guarded that live parts are not exposed to
inadvertent contact by personnel and equipment under normal operating conditions.
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(19) Electrical equipment must be protected from dirt, grease, oil, and moisture. Fixtures, wiring,
and connections exposed to the weather must be of weather resistant type.

(20) Wiring must conform to the provisions of ANSI/NFPA 70 for temporary wiring. Motors,
controls, switches, and other electrical equipment must meet applicable requirements of
ANSI/NFPA 70. Hoists, swing, trolley, and travel controllers must conform to ANSI/NEMA
publications ICS-3.

(21) Provisions must be made to guard against reversing of each motor due to reversed phase
connections.

(22) Electrical circuits between the fixed and rotating portions of the derrick must pass through a
slip ring assembly that will permit continuous rotation of the upper derrick structure in either
direction, unless other means are provided to prevent damage to the electrical conductors.

(23) Individual overload protection must be provided for each motor.

(24) Employees required to perform duties on the boom/jib of derricks must be protected against
falling in accordance with Part C-1 of this chapter.

(25) Advertising signs or similar panels must not be installed on the derrick unless size, design,
and positioning satisfy the manufacturer’s recommendations, in the absence of the
manufacturer’s recommendations, an RPE’s written approval must be obtained.

(26) For night operations, lighting must be adequate to illuminate the working radius while not
interfering with the operator’s vision.

(27) All welding procedures and welding operator qualifications for use in repair or alteration of
load sustaining members must be in accordance with ANSI/AWS D14.3 or ANSI/AWS D1.1.
Where special steels or other materials are used, the manufacturer or a qualified person must
provide welding procedure instructions. The type of metal used for load sustaining members
must be identified by the manufacturer. In the absence of the manufacturer an RPSE must be
used.

WAC 296-155-54305 Derricks - Construction.

(1) Guy derricks.
(@) The minimum number of guys must be six, with equal spacing, except where a
qualified person or derrick manufacturer approves variations from these

requirements and revises the rated capacity to compensate for such variations.

(b) Guy derricks must not be used unless the employer has the following guy
information:
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(i) The number of guys.
(i) The spacing around the mast.

(iii) The size, grade, and construction of rope to be used for each
guy.

(c) For guy derricks manufactured after December 18, 1970, in addition to the
information required in subsection (1)(b) of this section, the employer must have
the following guy information:

(i) The amount of initial sag or tension.

(if) The amount of tension in guy line rope at anchor.

(d) The mast base must permit the mast to rotate freely with allowance for slight
tilting of the mast caused by guy slack.

(e) The mast cap must:
(i) Permit the mast to rotate freely.
(if) Withstand tilting and cramping caused by the guy loads.

(iif) Be secured to the mast to prevent disengagement during
erection.

(iv) Be provided with means for attaching guy ropes.

(2) Stiffleg derricks.
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(a) The mast must be supported in the vertical position by at least two stifflegs;
one end of each must be connected to the top of the mast and the other end
securely anchored.

(b) The stifflegs must be capable of withstanding the loads imposed at any point
of operation within the load chart range.

(c) The mast base must:
(i) Permit the mast to rotate freely (when necessary).
(i) Permit deflection of the mast without binding.

(d) The mast must be prevented from lifting out of its socket when the mast is in
tension.
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(e) The stiffleg connecting member at the top of the mast must:
(i) Permit the mast to rotate freely (when necessary).
(if) Withstand the loads imposed by the action of the stifflegs.
(iii) Be secured so as to oppose separating forces.
(3) Gin pole derricks.

(a) Guy lines must be sized and spaced so as to make the gin pole stable in both
boomed and vertical positions.

Exception: Where the size and/or spacing of guy lines do not result in the gin
pole being stable in both boomed and vertical positions, the employer must ensure
that the derrick is not used in an unstable position.

(b) The base of the gin pole must permit movement of the pole (when necessary).

(c) The gin pole must be anchored at the base against horizontal forces (when
such forces are present).

(4) Chicago boom derricks. The fittings for stepping the boom and for attaching the topping lift
must be arranged to:

(a) Permit the derrick to swing at all permitted operating radii and mounting
heights between fittings.

(b) Accommodate attachment to the upright member of the host structure.

(c) Withstand the forces applied when configured and operated in accordance
with the manufacturer's/ builder's procedures and within its rated capacity.

(d) Prevent the boom or topping lift from lifting out under tensile forces.
(5) Anchoring and guying.

(a) Load anchoring data developed by the manufacturer or a registered professional
engineer must be used.

(b) Guy derricks.

(i) The mast base must be anchored per the manufacturer’s recommendations. In
the absence of the manufacturer’s recommendations an RPSE must be used.
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(if) The guys must be secured to the ground or other firm anchorage.
(iii) The anchorage and guying must be designed to withstand maximum
horizontal and vertical forces encountered when operating within rated capacity
with the particular guy slope and spacing specified for the application.

(c) Stiffleg derricks.
(1) The mast base and stifflegs must be anchored per the manufacturer’s
recommendations. In the absence of the manufacturer’s recommendations an
RPSE must be used.
(if) The mast base and stifflegs must be designed to withstand maximum
horizontal and vertical forces encountered when operating within rated capacity
with the particular stiffleg spacing and slope specified for the application.

(d) Gin pole derricks.
(1) Side guys must be located so that they do not usurp the topping-lifted load;

(i) Side guys must be evenly played out or in depending on their position relative
to the boom foot pivot.

(6) Swingers and hoists.

(a) The boom, slewing mechanism, and hoists must be suitable for the derrick work
intended and must be anchored to prevent displacement from the imposed loads.

(b) Base-mounted drum hoists.

(i) Base mounted drum hoists must meet the requirements of ASME B30.7, 2006,
including the following:

(A) Load ratings must be the manufacturer’s recommended single
rope pull in pounds (kilograms), at a specified rate of speed, on a
given size drum, and prescribed number of layers of rope.

(B) Markings. Hoists are to be marked with the following
identification for each drum:

(1 Load rating;

(1) Drum size consisting of barrel diameter, barrel length,
and flange diameter;

(111) Rope size(s);
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(1V) Rope speed in feet per minute (meters per second);
(V) Rated power supply.

(C) Attachments and anchorages for hoist bases must provide
mounting of the hoist and must be capable of withstanding loads
imposed by the hoist under operating conditions. The weight of the
hoist and loads imposed by the load ropes must be provided for.

(D) Location of drum hoists. Drum hoists must be located in a
manner that provides proper rope spooling on the drums.

(7) Operational aids. The devices listed in this subsection (“operational aids”), where equipped,
are required on all derricks covered by this part, unless otherwise specified.
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(a) Derrick operations must not begin unless the operational aids are in proper working
order, except where the employer meets the specified temporary alternatives measures.
More protective alternative measures specified by the derrick manufacturer, if any, must
be followed.

(b) If an operational aid stops working properly during operations, the operator must
safely stop operations until the temporary alternative measures are implemented or the
device is again working properly. If a replacement part is no longer available, the use of a
substitute device that performs the same type of function is permitted and is not
considered a modification under WAC 296-155-53400(45) and (46).

(c) Category I operational aids and alternative measures. Operational aids listed in this
subsection that are not working properly must be repaired no later than seven days after
the deficiency occurs.

Exception: If the employer documents that it has ordered the necessary parts within seven
days of the occurrence of the deficiency, the repair must be completed within seven days
of the receipt of the parts.

(i) Boom haist limiting device. The range of the boom must be limited at the
minimum and maximum radius. Temporary alternatives measures: Clearly
mark the cable (so it can be seen by the operator) at a point that will give the
operator sufficient time to stop the boom hoist within the minimum and
maximum boom radius, or use a spotter.

(i1) Anti two-blocking device. The derrick must be equipped with a device
which automatically prevents damage from contact between the load block,
overhaul ball, or similar component, and the boom tip (or fixed upper block or
similar component). The device(s) must prevent such damage at all points
where two-blocking could occur. Temporary alternative measures: Clearly
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mark the cable (so it can be seen by the operator) at a point that will give the
operator sufficient time to stop the hoist to prevent two-blocking, or use a
spotter.

(iii) Hoist drum lower limiting device. Derricks manufactured more than one
year after the effective date of this section must be equipped with a device
that prevents the last two wraps of hoist cable from being spooled off the
drum. Temporary alternative measures: Mark the cable (so it can be seen by
the operator) at a point that will give the operator sufficient time to stop the
hoist prior to last two wraps of hoist cable being spooled off the drum, or use
a spotter.

(iv) Load moment limiting device. The derrick must have a device that
prevents moment overloading. Temporary alternative measures: A radius
indicating device must be used (if the derrick is not equipped with a radius
indicating device, the radius must be measured to ensure the load is within the
rated capacity of the derrick). In addition, the weight of the load must be
determined from a reliable source (such as the load’s manufacturer), by a
reliable calculation method (such as calculating a steel beam from measured
dimensions and a known per foot weight), or by other equally reliable means.
This information must be provided to the operator prior to the lift.

(v) Boom hoist drum positive locking device. The boom hoist drum must be
equipped with a device to positively lock the boom hoist drum. Temporary
alternative measures: The device must be manually set when required if an
electric, hydraulic or automatic type is not functioning.

(d) Category Il operational aids and alternative measures. Operational aids listed in this
subsection that are not working properly must be repaired no later than thirty days after
the deficiency occurs.

Exception: If the employer documents that is has ordered the necessary parts within
seven days of the occurrence of the deficiency, and the part is not received in time to
complete the repair in thirty days, the repair must be completed within seven days of
receipt of the parts.

(i) Boom angle or hook radius indicator.

(A) Luffing boom derricks must have a boom angle indicator
readable from the operator’s station.

(B) Hammerhead derricks manufactured more than one year after
the effective date of this section must have a hook radius indicator
readable from the operator’s station. Temporary alternative
measures: Hook radii or boom angle must be determined by
measuring the hook radii or boom angle with a measuring device.
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(if) Boom angle aid. The employer must ensure that either:

(A) The boom hoist wire rope must be marked with caution and stop
marks. The stop marks must correspond to maximum and minimum
allowable boom angles. The caution and stop marks must be in view
of the operator, or a spotter who is in direct communication with the
operator, or

(B) An electronic or other device that signals the operator in time to
prevent the boom from moving past its maximum and minimum
angles, or automatically prevents such movement when in use.

(iii) Load hoist deceleration device. The load speed must be automatically
reduced prior to the hoist reaching the upper limit. Temporary alternative
measures: The operator must reduce the hoist speed when approaching the
upper limit.

(iv) Wind speed indicator. A device must be provided to display the wind
speed and must be mounted at or near the top of the derrick structure.
Temporary alternative measures: Use of wind speed information from a
properly functioning indicating device on another derrick on the same site, or
a qualified person estimates the wind speed.

(v) Load indicating device. Derricks manufactured more than one year after
the effective date of this section, must have a device that displays the
magnitude of the load on the hook. Displays that are part of load moment
limiting devices that display the load on the hook meet this requirement.
Temporary alternative measures: The weight of the load must be determined
from a reliable source (such as the load’s manufacturer), by a reliable
calculation method (such as calculating a steel beam from measured
dimensions and a known per foot weight), or by other equally reliable means.
This information must be provided to the operator prior to the lift.

WAC 296-155-54310 Derricks - Inspections.

Note: Any significant modifications or significant repairs of a load sustaining/bearing part must
be inspected by an accredited certifier, see WAC 296-155-53214.

(1) Derricks must be inspected and maintained in accordance with the manufacturer's
recommendations or more frequently if there is reason to suspect a possible defect or weakening
of any portion of the structure or equipment.

(2) A competent person must conduct frequent inspections as follows:

(a) Perform inspections according to Table 15, Frequent Inspection Checklist.
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(b) Examine any problems observed during the operation of the derrick.

(c) If hazardous conditions are found during the inspection a more detailed inspection
must be conducted.

(d) Dated frequent inspection reports must be kept and made available until the next
periodic inspection has been completed. Electronic records are acceptable.

Table (DERRICKYS)
Service Level Definitions for Overhead Cranes

T():/Paengf Normal Service Heavy Service Severe Service
Service which involves Service which involves operating at | Service which involves
. ; .
REET?:S?\%/E ?;eegagggaa;i!eZighigtSrgc{?e 85% to 100% of rated capacity, or | normal or heavy service
B30.6 than 10 IFi)ft cy){:Ies per hour in excess of 10 lift cycles per hour | with abnormal operating

except for isolated instances.

as a regular specified procedure.

conditions.
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Table 15

Frequent Inspection Checklist for Derricks

Check these items

How often

All control mechanisms for:
o Adjustment.
e Wear.
e Lubrication.

All chords and lacing.

Tension in guys.

Air or hydraulic systems for:
o Deterioration.
o |eakage.

Hoist brakes, clutches, and operating levers for proper
functioning before beginning operations.

Daily, for derricks in use

At least twice a year for standby
derricks not in actual use

Before use, for derricks out of
service more than one month

Plumb of the mast.

Hooks for:
e Distortion, such as bending, twisting or increased
throat opening.
Wear.
Cracks, nicks or gouges.
Latch engagement.
Damage or malfunctioning latch.
Hook attachment and securing means self-locking
hooks for proper operation and locking.

Rope reeving for noncompliance with derrick
manufacturer's recommendations.

Electrical equipment for malfunctioning, signs of
excessive deterioration, dirt, and moisture accumulation.

At least once a month for derricks in
use

Before use, for derricks out of
service more than one month

At least twice a year for standby
derricks not in actual use

(3) The derrick must not be used until safety deficiencies identified in the frequent inspection

have been corrected, and approved by a qualified person.

(4) Periodic inspections. A qualified person must conduct periodic inspections of derricks as

follows:

(a) Perform inspections according to Table 16, Periodic Inspection Checklist, and include

all items in Table 15, Frequent Inspection Checklist.

(b) If hazardous conditions are found during the inspection a more detailed inspection

must be conducted.

(c) Current dated periodic inspection reports must be kept and made available upon

request. Electronic records are acceptable.
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Table 16

Periodic Inspection Checklist for Derricks

Check these Items

How often

Structural members for:
e Deformations.
e Cracks.
e Corrosion.

Bolts or rivets for tightness.

Parts such as pins, bearings, shafts, gears,
sheaves, drums, rollers, and locking and
clamping devices, for:

o Wear.

e Cracks.

e Distortion.

Gudgeon pin, each time the derrick is
erected, for:

o Wear.

e Cracks.

e Distortion.

Power plants for:
e Proper performance.
o Compliance with applicable safety
requirements.

At least once a year

or

More frequent if specified by the
manufacturer

or

More frequently, if any of the following
conditions call for it:

Activity
Severity of service
Environmental conditions

Foundation or supports for continued
ability to sustain the imposed loads.

The entire length of wire rope for:

o Distortion of the wire rope, such as
kinking, crushing, unstranding,
birdcaging, main strand
displacement, or core protrusion.

e General corrosion.

e Broken or cut strands.

o Number, distribution, and type of
visible broken wires.

Reference:
See WAC 296-155-53404, Wire
rope.

e Reduction of wire rope diameter
below nominal diameter due to loss
of core support, internal or external
corrosion, or wear of outside wires.

o Severely corroded or broken wires
at end connections.

e Severely corroded, cracked, bent,
worn, or improperly applied end
connections.
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(5) The derrick must not be used until safety deficiencies identified in the periodic and frequent
inspection have been evaluated, corrected, and approved by a qualified person.

WAC 296-155-54315 Derricks — Maintenance.

A preventive maintenance program must be established based on the recommendation of the
crane manufacturer. If manufacturer's recommendations are not available, then those of a
qualified person must be followed. Dated records must be kept available.

WAC 296-155-54320 Derricks — Operations.

(1) The operator must not engage in any practice that diverts their attention while actually
engaged in operating the derrick.

(2) The operator must do the following before leaving the derrick unattended:
(a) Set down any attached load.
(b) Disengage clutches.
(c) Put the handles of controls in the “off” position.
(d) Open main switch or stop the engine.
(e) Engage the manual locking devices in the absence of automatic holding equipment.

Note: Additional information relating to cranes being unattended are located in WAC 296-155-
53400(37) of this part.

(3) Before closing the switch or starting the hoist engine, the derrick hoist operator must see that
all controls are in the “off” position and all personnel are in the clear.

(4) If power fails during operation, the derrick hoist operator must:

(a) If practical, the suspended load must be landed under brake control, according to the
manufacturer’s procedures or an RPE;

(b) Set all brakes or locking devices;
(c) Move all clutch or other power controls to the “off” position.
(5) The operator must be familiar with the derrick and its proper care. If adjustments or repairs

are necessary, the operator must report the condition to the competent person, and must also
notify the next operator.
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(6) The operator must test all controls at the start of a new shift. If any controls do not operate
properly, they must be adjusted or repaired before operations are begun.

(7) The load must not be lowered below the point where less than two full wraps of rope remain
on the drum.

(8) When slewing a derrick, sudden starts and stops must be avoided. Slewing speed must be
such that the load does not swing out beyond the radius at which it can be controlled. A tag or
restraint line must be used when slewing of the load is hazardous.

(9) Use of winch heads.

(a) Ropes must not be handled on a winch head without the knowledge of the operator.

(b) While a winch head is being used, the operator must be within reach of the power unit
control lever.

(10) Securing the derrick.

(a)When the boom is being held in a fixed position, dogs, pawls, or other positive holding
mechanisms on the boom hoist must be engaged.

(b) When taken out of service for thirty days or more, the derrick must be secured

according to the manufacturer’s recommendations. In the absence of the manufacturer’s
recommendations an RPE must be used.
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