Occupational Health and Safety Code 2009 Part 6
Explanation Guide

Part 6 Cranes, Hoists and Lifting Devices

Highlights

» Section 59 states that this Part does not apply to drawworks on
is subject to Part 37, Oil and Gas Wells.

* Section 63 requires employers to ensure that mobile cranes, bo
tower cranes be equipped with load charts.

* Section 64 requires operators to be competent in the use o

* Section 65 permits the use of electronic log books.
for manually operated hoists.

» Section 67 requires employers to dev: : ent collisions
during multi-crane lifts. (Section 8 egulation requires that
procedures be in writing and avail

* Section 68 requires that empl i r or person in charge of a
lift with all the information nece

lifted.

=  Section 68.1 estab itethent to conduct load calculations for lifts
exceeding 75 perce

*  Section ¢ I rest on the lifting of loads above workers.

ployers to have load-bearing components of a mobile
tructive testing at 12-month intervals.

employers to ensure that vehicle hoists meet the specified
andards Institute (ANSI) standards.
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Requirements

Section 59 Application
Subsection 59(1)

Except as described in subsection 59(4), all lifting devices with a ra
2000 kilograms or more are subject to the requirements of this Part. A
is a device used to raise or lower materials or an object.

A crane is a lifting device that can move a load horizontally. Exa
include the following;:

* Boom-type mobile — a self-propelled crane equipped
on a chassis that is supported on either rubber tir
wheels running on railroad tracks. See Figure 6.1.

Figure 6.1 Example of boom-type mobile crane

* Floor o at is controlled via a pendant or wireless control
on the floor or a platform independent of the crane.

an overhead travelling crane except that the bridge for
or trolleys is rigidly supported on two or more movable legs
Is or other runway. See Figure 6.2.

gantry — a gantry crane in which the bridge structure
extends beyond the runway on one or both sides. Its runway may be
either on the ground or elevated.

Portal (Whirley type) — a crane that has a boom attached to a
revolving crane mounted on a gantry, with the boom capable of being
raised or lowered at its head i.e. outer end. Portal cranes may be fixed
or mobile.
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o Semi-portal — a portal crane mounted on a semi-gantry frame instead
of a gantry frame.

o Semi-gantry or single leg — a gantry crane with one end of the bridge
rigidly supported on one or more moveable legs, running on a fixed
rail or runway, the other end of the bridge running on an elevated rail
or runway.

o Yard crane — rubber tired gantry crane.

Figure 6.2 Example of a gantry crane
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* Overhead travelling (also known as a bridge crane) — a crane on parallel
elevated runways and consisting of one or more trolleys operating from a bridge
operating on the runways. Operation of the travelling crane is limited to the area
between the runways. See Figure 6.4

Figure 6.4 Example of an overhead travelling crane

» DPillar — a fixed crane consisting with a revolving boom

swinging jib or other structural member is
mounted on a vertidalu er. See Figure 6.5.

ay be raised or lowered to different floors or
building or structure.
— a crane with a horizontally swinging boom that may

a crane mounted on a crawler tractor, truck or similar
or travel or transit.

g — truck carrier mounted and capable of self-erection.
ammerhead — a rotating, counterbalanced cantilever, equipped
with one or more trolleys and supported by a pivot or turntable on a
travelling or fixed tower.
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Figure 6.5 Example of a tower crane
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* Wall crane — a crane having a jib with or wj and supported from a

side wall or line of columns of a buildin

A hoist is a lifting device designed to li amples include:

* Simple drum hoist — a hoist s controlled by manual
clutches, brakes or ratchet 4 nd powered by hand or
electricity.

= Electric hoist — an eleg otor-driven hoist, having one or more
drums or sheaves fq

works used in activities and auxiliary processes
or and drilling, operating or servicing wells for gas, crude
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This subsection prohibits the use, for vertical lifting, of devices not designed or
intended for vertical lifting. This includes load binders, ratchet-drive pulleys
(commonly known as “come-alongs”), grip-action devices (commonly known as
“tirfors”), etc. These units are typically designed for pulling only in a horizontal
plane and are not to be used for vertical lifting unless complying with relevant
provisions of Part 6 and specifically defined for vertical lifting in a manufacturer’s
specifications.

Subsection 59(4)

Subsection 59(1) states that this Part only applies to lifting devices wi
capacity of 2000 kilograms or more. Subsection 59(4) overrides this 1
respect to the marking of rated load capacity. Knowing the load caf
device is vital to preventing it from being overloaded. Subsection
lifting devices with a rated load capacity of less than 2
rated load capacity shown on the equipment.

Any lifting device must be either co i tured or certified by a
must be in writing and
bear the professional seal and si engineer as required by

section 14 of the OHS Code.

ause it has been produced by a “manufacturer” that has the skills and
mpetencies to do so.
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Section 61 Identification of components

The intent of this section is to ensure that safe operation of a lifting device is not
compromised by random selection and installation of components. The identification
mark must be referenced to the manufacturer’s specifications. Figure 6.6 shows
examples of typical component marking tags.

Figure 6.6 Examples of component marking tags

Section 62 Rate
Subsectio

um load for which a lifting device is designed and built.
the lifting device provides an employer with information
section 12 of the OHS Code.

evice with a rated capacity of 45 tonnes means that the

components and operated in accordance with the
1’s specifications, will lift a load of 45 tonnes without over-stressing any
of t ponents and without exceeding safety factors. The 45 tonne rated capacity
cludes the weight of any auxiliary devices and rigging.

he rated capacity of a crane varies with the angle of the boom and its boom length.
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In general, a commercially manufactured product has the following qualities

(a) it is designed and built to some standard or generally accepted engineering
principles that make it safe for use;

(b) it is designed and built by person(s) with the skill or competence to be able to make
the product safe;

(c) itis produced with the intention of being generally available to anyone who wan
to buy it — normally there is an exchange of money;

(d) it is normally supported by the manufacturer with a warranty, gua
product support; and

(e) liability and safety issues related to its use have been addressed by thé
manufacturer.

antee, an

It is implied by the OHS Code, that a product that is “commercially fi@anufactured
“safe” because it has been produced by a “manufacturer” that has the

competencies to do so.

s and

Subsection 62(3)

This labelling requirement does not apply to

Section 63 Load charts

Subsection 63(1)

Load charts list a crane’s
(see Figure 6.7). Since
these values must ne

loads that the crane can safely lift,
e values found on crane load charts are
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Figure 6.7 An example of a load chart
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Maximum Rated Load in LBS. With Outriggers
Loaded Loaded | Retracted | Loaded Boom Loaded oaded Boom
Operating Boom Boom Boom Length Boo Boom Length
Radius Angle Length Angle An Angle
Feet «° 25 Feet <° 35 Feet 4 55 Feet < 59 Feet
5 80 60,000
a 73 43,000 78
10 67 36,500 74 34, 78 33, 80 32,000
12 62 31,800 100 28,600 78 27,500 79 27,000
—1 4 57 28,500 67 4 0 25,400 76 24,300 77 24,100
16 50 25,50 5} ‘ 24,10 70 22,600 74 21,600 75 21,400
18 44 23,000 21,8 67 20,400 71 19,400 73 19,200
20 64 18,600 69 17,700 71 17,400
25 44 16,600 57 15,500 64 14,700 66 14,500
a 31 13,500 49 13,100 58 12,400 60 12,200
38 11,200 51 10,700 55 10,500
40 27 9,300 44 9,300 48 9,200
45 35 8,300 41 8,300
gs above heavy line are based on
50 structural competence and not machine stability. 24 6,900 33 7,200
21 6,000
60
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Section 64 Operator requirements

Subsection 64(1)

An employer must ensure that the operator of a lifting device meets two conditions,
First, the worker must be competent. Under the Apprenticeship and Industry Trainj
Act, no person may work in the occupation of Crane and Hoisting Equip
Operator unless that person
* has arecognized trade certificate:
o Alberta Journeyman Certificate
o Alberta Qualification Certificate
o Alberta Certificate of Completion of Apprenticeship
o Alberta Certificate of Proficiency
o Certificates of Completion of Apprentig
province prior to May 9, 1996
o Certificates bearing the Interprovincial S
o Effective June 26, 1988,
Saskatchewan Apprenticeship

Red Seal

certificates issued by

* is otherwise permitted under ceshi ustry Training Act to work
in the trade, or
* has a certificate from ang that is not recognized and has applied

to have it recognized vorki apprentice-type supervision, or

tting capacity of 15 tons or greater;

ave a lifting capacity greater than 5 tons;

rucks that have a lifting capacity greater than 5 tons equipped
if not equipped with a winch; and

man’s certificate, or an equivalent credential recognized by Alberta
dvanced Education and Technology, Apprenticeship and Industry Training, is not
quired under the OHS Act, Regulation or Code to prove the competency of a
orker performing the work of a particular compulsory trade.
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The absence of an Alberta trade certificate alone is insufficient to consider a worker
not competent. The employer is ultimately responsible for ensuring that workers are
adequately qualified, suitably trained and have sufficient experience to perform their
work safely. Employers need to be aware of OHS and other legislation that applies to
their workers.

Subsection 64(2)

An operator must be able to demonstrate competency in operati

including, where relevant:

(a) operating the lifting device in a proper, safe, controlled, and sm
accordance with the manufacturer’s specifications;

(b) reading and understanding lift plans;

(c) maintaining the equipment log book and the operator’s log

(d) selecting the appropriate boom, jib and crane
requirements and determine the net lifting capacity ¢

(e) determining the number of parts of line required;

(f) thoroughly understanding the information in
understanding the device’s limitations;

(g) knowing, understanding and properly

(h) inspecting the lifting device and perfarmi tenance as required by

(i) checking that all hazards hav
(j) shutting down and securing the
(k) understanding and usi

identified;

ce when'1 attended; and

r hoisting operations.

http://employment.alberta.ca/documents/WHS/WHS-PUB is009.pdf
Guidelines for Safety Training of Overhead Crane Operators and Supervisors

6-11



Occupational Health and Safety Code 2009 Part 6
Explanation Guide

Section 65 Log books

Subsection 65(1)

Log books are a crucial source of relevant information about the operationa
condition of a lifting device. Employers have the option of using a conventional h
copy version that typically stays with the lifting device or an elegronic ver
typically linked to a computer. Figure 6.8 is an example of a daily
log book.

Subsection 65(1.1)

important that the log book
(a) be readily available to an oc ety officer and ready for
inspection in a prompt, timely a
(b) be up-to-date, accessiblegdand r use by an operator in a prompt and
timely manner, and
(c) stays with the lifting

Subsection 65(3

ading” incidents.

the case of tower cranes, CSA Standard Z248-04, Code for Tower Cranes, specifically
quires that before commencing work each day, the crane must be operated through
s full range of movements to ensure that all limit switches, signal lights, brakes, and
audio and visual indicators are functioning properly.
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Figure 6.8 Example of a operator’s daily crane log book

DAILY CRANE OPERATION LOG BOOK

Week Ending:

Saturday: , 20 Operator:

Unit Number: / / / / / /
Model Number: Hour Meter Reading:

Items Checked S W | T S

(1) Oil levels — engine, transmission,
hydraulic
(2) Antifreeze (coolant), fan belts

(3) Headlights, taillights,
clearance/marker lights
(4) Brake lights, revolving beacon light

(5) Backup alarm, horn, windshield
wipers
(6) All glass clear/good condition

(7) Swing brake, house lock

(8) Boom angle indicator
(9) Weight load indicator
(10) Anti two block device
(11) All instrument gauges

(12) Air pressure, low air pressure
warning device
(13) Air tanks drained

(14) Parking brake, foot brakes

(15) All controls for proper function

(16) Outrigger pads, latches, outrigger
float pads

(17) Tire condition/pressure, whee
(or tracks)

(18) Hoists (load, whip or boom

(19) Boom and attachments
(20) Hooks, load block,.h
(21) Fuel
(22) Fire exting

mments:
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Subsections 65(4) and 65(5)
For control and audit purposes, it is important that each entry in the log book is
(a) signed by the person performing the work if it is a paper log book, or

(b) identifies the person doing the work if it is an electronic log book.

Subsection 65(6)

that

Having the employer’s representative initial entries in the log book en
employer has knowledge of all the crane’s activities.

Section 66 Preventing an unsafe lift

The operator is responsible for being aware of conditiong
lift site. This can include site conditions, equipment cg
of the lift. If the operator has any doubt as to the safe
cease operations until the condition is made sa

Section 67 Preventing collisi

Whenever two or more lifting de i ose enough that a collision
might happen (see Figure 6.9

ty sensing and warning devices
eight and configurations
xpected load radius of each crane
and boom angles of each crane

ensure are familiar with these procedures as required by section
of

nless specifically required elsewhere in this Part, the employer should
) ensure that operators are kept aware of operating conditions, including the
location and proximity of other lifting devices;
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(b) ensure that all workers involved know exactly what they must do and what

movements will be made before the lift begins; and
(c) ensure that operators are provided with a visual or auditory means of

communicating with each other.

Only one person should direct and control operations involving multiple cranes.
That person should be positioned to view the total operation and should maintai

contact with the operators.

Figure 6.9 Example of multiple cranes in service

VA AV A A

tl'is perhaps the most critical piece of information
ely. Everyone involved in the lift must know this in order
T'he rigger must be able to apply the appropriate type,
of slings and other attachments. The operator must be
device and adjust boom lengths and angles to the appropriate
on in charge of the lift, such as the lift coordinator, has

e total weight of a load is the sum of the actual load weight, the weight of the
ook and block, and the weight of slings and other lifting attachments. These
weights can be determined in information provided by manufacturers, engineering
specifications, or calculations performed by a competent person.

6-15




Occupational Health and Safety Code 2009 Part 6
Explanation Guide

Section 68.1 Lift calculation

Performing a lift calculation ensures that relevant and applicable factors for lifting a
load have been considered and calculated. These factors include:
(a) load information (total weight of item to be lifted, weight of load block, weight of
rigging/attachments, load centre of gravity, if applicable;
(b) crane information:
(i) mobile cranes i.e. maximum radius, boom length/angle
relevant deductions, etc.;
(ii) overhead cranes i.e. capacity;
(c) calculated percentage of crane capacity; and
(d) sketch i.e. crane placement, clearance to surrounding facilities li
power lines.

buildings a

While this is a good practice regardless of the load we
approaches the crane’s capacity. This calculation must hen the load
reaches or exceeds 75 percent of the crane’s capacity.

For multiple lifts, the “worst-case” lift can
case of tower cranes, lifting operations ar

AND PLANNING SHEET -

DATE =

AREA CONTACT: S5.W.P. & 1

LOCATION:

J.T. #7 -

CRaME SIZE:

-UFT DIAGRAM -

LBS
LBS

LBS
LBS
LBs

BOOM ANGLE:
APACITY FROM CHART: LBS

{See example
below)

EST. CLEARANCE BETWEEN BOOM
AND SURROUMDING FACILITIES:

EXAMPLE :
TOTAL WEIGHT TO BE LIFTED: B8.695 LBs
DIVIDED BY
CAPACITY FROM CHART: 15.500 LBS
¥ 100 = % OF CAPACITY: S6.1%
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Figure 6.9.2 Example of lift calculation form (A)

Overhead Crane Lift Calculation Form

Crane Capacity Rigging Load Total Percentage 3 Date

Unit of Crane Weight Weight Weight of Load
Number (A) (R) (L) (R+L) Capacity
Lbs/mt Lbs/mt Lbs/mt (R+L)/(A)

mt = metric tonnes
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Figure 6.9.3 Example of lift calculation form (B)

Mobile Crane Lift Calculation Form

Name: Date:

This form is to be filled out when working beyond 75% of charts.

Crane Information Lift/Crane 1 Lift/Crane 2

Crane Size

Make/Model No.

Boom Length (ft/m)

Jib Length (ft/m)

Jib Stowed Yes OO No OO Removed O

Counterweight Configuration

Mast Length (ft/m)

Superlift (Ibs/ton/mt)

Lift Radius (ft/m)

A Crane Capacity

Load Information

Load Description

Load Weight (Ibs/mt)

Verified by

Load Block Weight (Ibs)

Headache Ball Weight (Ibs/mt) | Weight 0
Installed O Installed O Removed O

Auxiliary Head (Ibs/mt) Weight

On O Off O NA O

Jib Stowed or Erected (Ibs/mt)

Other (Ibs/mt)

Rigging (Ibs)

B Total Load Weight (lbs/

% Capacity = (B/A) x 100

mt = metric tonnes (circle @pplicable

Lifting attach Tru Lugs OO0 Basket OO Other

Lift Plan;

evie by:
proved by:
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Section 69 Loads over work areas

Subsection 69(1)

The planning for a lift must ensure that, wherever possible, a load is not moved over
workers. The planning process should assess

(a) the type of load and its rigging requirements,

(b) whether the load might drift, fall freely, or be released unintentio
(c) whether the lifting device might strike workers, and
(d) whether the lifting device might fail or fall over.

Subsections 69(2) and 69(3)

Subsection (3) prohibits workers from standing or passing under a ended lo
whether the load is moving or stationary. However, 4 i S
practicable alternative, the workers must be warned g

device operator must be aware of workers standing und
Subsection 69(4)

The load must be carried as close to the g
close to the lifting device) to reduce
the event that the load is droppe

evice; and
bad should be carried at a height no greater

ers control the motion of a suspended load. A load can move or swing
ously if the crane boom moves rapidly or a gust of wind catches the load.
To do so, they must be of sufficient length to allow control of he load and must
be used in a manner that ensures the rigger holding the line will not be struck by
the load;

(b) allow riggers to stand a safe distance away from the load; and

6-19



Occupational Health and Safety Code 2009 Part 6
Explanation Guide

(c) provide some protection from electrocution as nylon rope is a poor conductor of
electricity.

As an alternative to tag lines, an employer may consider options for securing the
load to the crane or controlling equipment.

Figure 6.10 Example of tag line in use

the hoisting line must be positioned ove
“centre of gravity” is the load’s bala
load’s centre of gravity depends
distributed i.e. heavier at one end

Subsection 70(3)

Usually, tag lines impr
there is a chance that th
= chance of

fety for riggers. They should not be used if
rs would be increased. This could include:

g machinery;
at on moving mobile equipment.

es, an employer may consider options for securing the
rolling equipment.

ighals

irecting the motion of a suspended load. Where this is not possible, hand signals by a
signated signaller may be required. Figures 6.12 and 6.13 are examples of standard
and signals for crane operations. The employer must designate signallers in
accordance with section 191 of the OHS Code. All signals should be continuous and
there should be no response to unclear signals.
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Figure 6.12 Mobile crane signals

STOP
Arm extended, palm down, move
hand right and left.

DOG EVERYTHING
Clasp hands in front of body.

USE MAIN HOIST
Tap fist on head, then use regular
signals.

USE WHIPLINE

(Auxiliary hoist)

Tap elbow with one hand, then
use regular signals.

RAISE BOOM
Arm extended, fingers closed,
thumb pointing upward.

LOWER BOOM
Arm extended, fingers closed,
thumb pointing downward.
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Figure 6.12 continued

|

RAISE THE BOOM AND LOWER
THE LOAD

With arm extended, thumb o

pointing up, flex fingers in and out pointing ¢

SWING
Arm extended, point with finger in
direction of swing of boom.

With a

as long as load movement is
desired.

7'

TRAVEL

END BOOM
(Rail mount or trolley)

RETRACT BOOM
(Té ping booms) (Telescoping booms)
Arm extended forward, hand fi ; Both fists in front of body with
. .  fists of body with S
and slightly raised, making thumbs pointing towards each
pushing motion in direg  outward. other.
travel.

TRAVEL (One track)
Lock the track on side indicated
D nicsing droiono | 312018 I oo
favel, forward or backward. ) -

(For crawler cranes only) circular motion of other fist,
rotated vertically in front of body.
(For crawler cranes only)
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Figure 6.13 Overhead crane signals

HOIST LOWER 3
With forearm vertical, forefinger With arm extended downward, Arm exténd: gpen and
pointing up, move hand in small forefinger pointing down, move slightly 3 r ation in
horizontal circle. hand in small horizontal circle.

-

7P

STOP EMERGENCY STOP
TROLLEY TRAVEL nded, palm down, hold Arm extended, palm down, move hand
Palm up, fingers closed, thumb ition rigidly. rapidly right and left.

pointing in direction of motio
hand horizontally.

MOVE SLOWLY

MAGNET IS DISCONNECTED

Use one hand to give any motion Crane operator spreads both hands
signal and place other hand apart, palms up.

motionless in front of hand giving
the maotion signal.
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Section 72 Controls
Subsection 72(1)

“Constant manual pressure” is the deliberate, sustained application of force in order
to operate the device. Typically, this force is applied by the operator’s hand or foot,
Removal of this force is intended to immediately stop the operation. Any for
locking mechanism that keeps the control active without use of the gperator’s
or foot is not permitted.

Subsection 72(2)

A drilling rig is typically equipped with a control that maintains 4
weight on the drill bit. This control can be hydraulically or air-
automatically as drilling conditions change.

Subsection 72(3)

ce and can be
of high-visibility

“Visually distinguishable” means that the op
identified as the operator. This can be acco
clothing or markings of a distinctive colou

Containers for hoisting

ontainers must be strong enough to withstand hoisting forces and forces exerted by
e load. See Figure 6.14.
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Figure 6.14 Example of an acceptable container for hoisting
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Section 75 A-Frames and gin poles

Inclining an A-frame or gin pole at an angle gx the vertical

Illy built with a boom. However, where it is, adequate
vided by using chains or guy lines.
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Section 75.1 Suspended personnel baskets
Section 75.1(1)

Because its failure can have catastrophic consequences, a suspended personne
basket that has not been commercially manufactured must be designed and certifj
by a professional engineer as safe for use. Readers are referred to sectign 88.1 of
Explanation Guide for technical design requirements applicable to pe

used with a mobile crane.

Figure 6.15.1 shows a commercially manufactured suspended perso
type of personnel basket may be manually operated or power dri
suspended from a thrustout, and is equipped with a separate vertica

a professional engineer. It is generally suspended fro
with a separate vertical lifeline i.e. life safety rope, for e
type of personnel basket requires a separate safety line a

Figure 6.15.1
Example of a commercially manufactured
suspended personnel basket

uspended personnel
d and certified by a
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Commentary about “commercially manufactured”

In general, a commercially manufactured product has the following qualities

(f) itis designed and built to some standard or generally accepted engineering
principles that make it safe for use;

(g) itis designed and built by person(s) with the skill or competence to be able to m
the product safe;

(h) it is produced with the intention of being generally available to a
to buy it — normally there is an exchange of money;

(i) itis normally supported by the manufacturer with a warranty, guarandte
product support; and

(j) liability and safety issues related to its use have been addressed [
manufacturer.

It is implied by the OHS Code, that a product that is “con
“safe” because it has been produced by a “manufacture
competencies to do so.

Criterion (a) refers to the product being desi ilt te penerally accepted
engineering principles”. It is expected that
drawings or sketches of the product thaflin
strength, load-bearing capacity, etc i ntions “product support”.
This may include, among other el i
specifications.

Section 75.1(2)

Under normal circumst orking from a suspended personnel basket
is protected frg i i onal fall arrest system such as a vertical

basket support must be attached between the suspended
ad the hoisting line above the hook assembly, and

urely attached to fall protection anchorage points located in or on the
1 basket.

e separate or secondary personnel basket support, in combination with the worker
eing attached to the personnel basket, functions as a fall arrest system. To limit fall
distance and the arresting force experienced by workers inside the basket, the
secondary personnel basket support must be kept as short as possible.
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Cantilever hoists

Section 76 Installation and use
Sections 76(a) and 76(b)

No explanation required.

Section 76(c)

This requirement is intended to protect workers from the poss
materials. Where the nature of the materials is such that the lo

beyond the edges of the platform or skip, the employer
means of protection for workers against falling materials

Chimney hoists

Section 77 Equipment requirem

stacks, silos and similar
d bucket, platform or cage.

A chimney hoist is used in the c ction of chimn

rrying unit is driven in both up and down
ing) means that the load-carrying unit is
e permitted to descend freely.

s prohibited to prevent disengagement of the positive drive
ugh mechanical failure or accidental activation of the clutch

e hoist operator must be aware of the hoist’s speed if the hoist is capable of
erating at speeds in excess of 0.6 metres per second. Section 78 prohibits lifting a
worker at a speed greater than 0.6 metres per second.
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Section 77(d)

This requirement is intended to ensure that the hoist platform or bucket is prevented
from falling in the event of a hoisting cable failure or other mechanical malfunction.
More than one braking system is required and each must be capable of stopping one
and one-half times the maximum load rated capacity travelling at the maximum
rated speed.

Section 77(e)

Requiring a swivel recognizes that wire ropes have a tendency to r
keeps the platform or bucket from rotating.

Sections 77(f) and 77(qg)

No explanation required.

Section 78 Operator responsi

Subsection 78(1)(a)

Since a chimney hoist is typica ely suspe maximum speed limit is

required.

Subsection 78(1)(b)

Proper use of the positi echanism is required to control speed.

ubsection 78(2)

igure 6.16 provides examples of acceptable hooks and a shackle.
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Figure 6.16 Examples of hooks with safety latches and a shackle equipped with a safety pin

Section 79 Worker in lifting devi

nnel basket while being
f section 75.1 of the OHS

To ensure the worker’s safety, he or
lifted or lowered by a chimney
Code must be met.

Figure 6.17 Examples of pg
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Hand-operated hoists

Section 80 Holding suspended load

“Hand-operated hoists” includes chain hoists, winches and “come-alongs”. S
Figure 6.18

Figure 6.18 Examples of hand-operated hoists

Safety code for material hoists

SA Standard CAN/CSA-Z256-M87 (R2006), Safety Code for Material Hoists, applies to
ists that are not a permanent part of structures and that are used to raise and
ower material connected with or related to a building project. See Figure 6.19.
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Figure 6.19 Example of a material hoist

material access

The standard does not apply to
(a) hoists for moving people,
(b) temporary elevators installed in hoi
and incorporating a part of the
(c) manlifts, counterbalanced or
(d) mine elevators,
(e) cranes and derricks,
(f) window cleaners ang

onstruction of buildings
installed later,

psure — this describes spacing and material requirements for
olates the hoistway, i.e. the space travelled by the car or

istway Landings and Doors — this describes requirements for that portion
oor, balcony, or platform used to receive the hoisted materials.

Part 8 Cars — this describes requirements for the load-carrying units.
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» Part 15 Operation and Operating Devices — this describes requirements for the
hoist’s actuating controls.

= Part 20 Safeties and Governors — this describes requirements for devices to stop
and hold the car or counterweight in case of overspeed or free fall or if the

hoisting ropes slacken.

»  Part 25 Communication — this describes the requirements for communication
signal systems.

* Part 26 Inspections and Tests — this describes the requiremg

inspections should take place, what should be included in the i
tests to be carried out.

Section 82 Rider restriction

that a sign be posted on each landing door s “No Person
Shall Ride On This Hoist”. The only excep
maintenance of the hoist by a competent,w

Section 83 Gate interlocks

No explanation require

Spo ilities

b) a system, or combination of systems, of hand, audible or electric signals.

a signal system is used, visual contact with the hoist operator must be maintained.
hen hand signals are used, the signaller must wear clearly distinguishable clothing
such as a vest or armlets.
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A signal system that incorporates voice communications must be used if a material
hoist erected at a building is more than 20 metres in height.

Section 86 Hoist brakes

Clauses 21.8 and 21.9 of CSA Standard Z256-M87 (R2001), Safety Code for Mate
Hoists, describe detailed requirements for brakes. Most material hoist
an auxiliary braking mechanism sometimes referred to as a “broken
Activated in the event of a hoisting rope failure, brake cams clamp the
hoist mast and stop the car from descending.

Section 87 Location protected

Sections 87(a) and 87(b)

be enclosed
d 6.21.

Clause 6.1 of the CSA standard requires that the hoistw rade le

Clause 7.4.1 of the CSA standard requi i ings be protected by

rding at a landing

| car

A -mast

0 (maxha‘aah* 2m)

max.* 200 ram
d

hoistway enclosure
(the least of 2.5mhigh

5
] +o the u:ders.'de
{ of the next floor)
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Figure 6.21 Example of typical enclosure at hoist base

B

A\
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AN
NN
AN ANl N RN

.

Section 87(c)

An overhead protective covering must mee on 318 of the

OHS Code.

requiremen

Mobile Cranes and Bo Truck

Section 88 Safety ob anes

), Safety Code on Mobile Cranes, describes the
allation, erection, inspection, maintenance,
of lattice and telescopic boom mobile cranes.

or is mounted on, a non or self-propelled, crawler or wheel-

and manufactured for the primary purpose of hoisting and

ans of tackle suspended from a boom;

is lattice or telescopic and capable of being elevated and lowered in the

plane and of being rotated from side to side in the horizontal plane;

) the tackle is suspended from the boom and is capable of being increased and
diminished in length;
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(e) the crane uses an engine(s) or motor(s) of sufficient power to

(i) elevate and lower the boom in the vertical plane with the load suspended
from the tackle;

(ii) rotate the boom in the horizontal plane with the load suspended from the
tackle;

(iii) increase and diminish the length of the tackle with the load suspende
from the tackle; and

(iv) in the case of a self-propelled crane, propel the vehicle, carzier, or bas
which or to which the boom and hoist mechanism is attache@

The Standard applies to crawler-mounted cranes, commercial truck-ng
and boom trucks, and wheel-carrier-mounted cranes, as well ag
thereof that retain the fundamental characteristics of these cranes.

The requirements of CSA Standard Z150-98 (R2004) appl
(a) articulating booms such as knuckle boom cranes;
(b) railway cranes, locomotive-mounted cranes and rail
(c) side boom tractors as used in pipeline work (to

applies);

(d) mobile lifting devices designed powerline and electric
utility services such as digge i i erricks intended to auger
holes for and to set power and t

(e) lift trucks such as forklifisgequi

s and hazards eliminated.

()

es in regutlar use
spections must be conducted at the intervals shown in Table 6.1.
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Table 6.1 Inspection interval based on type of inspection

Type of Inspection Inspection interval
Daily To be performed daily.
Periodic Every 3 months or every 350 hours of

machine time or as specified by the
original equipment manufacturer.

Annual To be performed annually.

Complete structural Any time the boom is disassembled or
inspection of at a minimum once every 10 years or
telescopic boom 10,000 hours of service or as specified

by the manufacturer.

Special Carried out as required aftef
of actual, suspected, or po
damage is sustained.

Daily inspections

Daily inspections must include, butiet b
(a) all rope reeving, includi

mid-point suspension;

the following:

, jib s nsion, boom hoist and

(b)

ect and/or malfunctions interfering with

(c) all control cessive wear of components and
or other foreign matter;

(d)

(e) ng and cooling systems for deterioration or

stem for proper oil level;

ivels for freedom of rotation;

clutches, brakes and attachments for malfunction;
(I) outriggers and outrigger boxes;

(m)tires.
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Periodic inspections

Periodic inspections must include, but not be limited to, the following

(a) all daily inspection items;

(b) deformed or corroded and cracked members or welds in the crane
structure or boom;

(c) loose bolts, nuts, pins;

(d) cracked, worn or distorted parts such as pins, gears, rolle
devices;

and loc

(e) wear on brake and clutch system parts such as linings;

(f) pawls and ratchets;

(g) load, boom angle and other indicators;

(h) all power plants;

(i) hooks;

() all control mechanisms for excessive wear and g

(k) travel steering and braking systems for malf

(I) worn or damaged tires and crawler underca

(m)hoses, fittings and tubing for leakage, blister ion, tight joints,
excessive abrasion or scrubbing;

(n) hydraulic and pneumatic pum 00se bolts, fasteners,

tion, loss of operating
speed, excessive heating,

(o) valves for cracks, leaks

(p) cylinders for leaking, s cored, nicked, dented rods,
dented case, loose,.de eyes and joints;

(q) filters;

(r) windows,

differential,

steering S er chain, tracks, sprockets, rollers.

roster, lights, gauges, transmissions,
lectrical system, drive belts, suspension,

outrigger and outrigger boxes;

(c) rotating frame and bearing including main baseplate welds;
(d) steering knuckles;

(e) boom foot section, lattice boom;

(f) boom head;
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(3)

(4)

(g) boom hoist;

(h) boom sections including sheaves, hooks, blocks, wedge sockets;

(i) teardown inspection and lubrication of the swivel hook, and block
assembly at least every five years and the hooknut disassembled and
inspected for corrosion and wear.

Inspection of welds must be in accordance with CSA Standard W59-M1
(R2001), Welded Steel Construction (Metal Arc Welding). Critical ageas identi

A crane that has been idle for more less than six months
must be given a daily inspection b i into operation. A crane
that has been idle for mor st be given a periodic
inspection before being pl

Testing
Prior to initial
repaired must

ts that have been altered, replaced or
to 100 percent of rated capacity by a
rated by the original manufacturer or a

anintenance program based on the manufacturer’s
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Section 88.1 Personnel baskets

Section 88.1(a)

Clause 5.4.7 of CSA Standard CAN/CSA Z150-98 (R2004) states:
5.4.7.1 Personnel Lifting for Suspended Baskets

5.4.7.1.1 General
The person specifically responsible for the overall work function to b
shall determine that there is no practical alternative way to perf
work or gain access to the area, and shall authorize its usage.

5.4.7.2.1 Platform Requirements

The platform that the worker is on shall

(a) be capable of supporting, without failure, its g
times the rated load of the platform;

at least five

(c) be designed and approved by a pr c ) n accordance
with good engineering practice;
(d) have design drawings that
components of the platform,

d specifications of all
grade of materials used

(e) be equipped with agse of suspension or support, where the

second means o ove the hook. The secondary support
travelling block, and neither impede
and travelling block nor compromise the

or procedures are acceptable, providing the welding
xceeds the criteria of CSA Standard W59 or ANSI/AWS

directed by a professional engineer;

designed, constructed and maintained so that the failure of one means of
support or suspension will not cause the collapse of all or part of the
platform;

(k) have the primary and secondary suspension designed with a factor of safety
of 10to 1;
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(I) have bridles and associated rigging for attachment to the hoist line that are
identified and used only for the purpose of lifting or lowering workers;

(m)be equipped with sufficient numbers of fixed supports for lanyards. Fixed
supports for lanyards are clearly identified. Each support shall be free of
sharp edges that might cut or chafe the connection and each shall have the
ability to resist the arrest forces in case of a fall;

(n) have all eyes in wire-rope slings fabricated with a Flemish eye, wi
mechanical splice;

(0) have all wire rope, shackles, rings, master links, and other rigg

intended load applied or transmitted to that component;

(p) have guardrail protection, consisting of a top rail, intern

intermediate rail shall be positioned at an equa
board and the top rail. The toe board shall be
platform and shall be a minimum of 90 mm

(q) have continuous hand or grab rai i i of the suspended

platform;

(r) have flooring with a slip-r i rovision to allow free
drainage of liquids;

(s) have means of securing loos atform; and

(t) if built with an accessyge ed with an acting device to restrain the

ovided, access gates shall swing into

gate from accidex
the platform.

Section 88.1(b
See sectio

ercially manufactured”

ally manufactured product has the following qualities
ilt to some standard or generally accepted engineering

c) it is produced with the intention of being generally available to anyone who wants
to buy it — normally there is an exchange of money;

) it is normally supported by the manufacturer with a warranty, guarantee, and
product support; and
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(e) liability and safety issues related to its use have been addressed by the
manufacturer.

It is implied by the OHS Code, that a product that is “commercially manufactured” is
“safe” because it has been produced by a “manufacturer” that has the skills and
competencies to do so.

This may include, among other elements, the availability of written 1
specifications.

Section 89 Non-destructive testing

thickness, material condition, corrosion,
type, hardness, microstructure heat tre

NDT methods include the use of :
(a) eddy currents;
(b) ultrasound transducers;
(c) acoustic emission;
(d) magnetism, includi

4
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Figure 6.22 Examples of outriggers fully extended and how loads can be distributed over
large, solid footings

ing device

equires a means of warning workers in the vicinity of a mobile crane.
must be sounded when hoisting is about to commence or the entire
about to be set in motion. Section 267 describes requirements for warning
gnals if the operator’s view of the crane’s path of travel is obstructed. See Figure
23.
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Figure 6.23 Example of warning device

horn or siren

Section 92 Preventing damage

“Positive boom stops” are devices that prevent the bog
pulled backwards over the top of the cab. Boom stops p
of the boom at a predetermined safe angle.

8

“Boom stop limit devices” are limit switcheg
engine when the boom reaches a predeterm

Figure 6.24 Example of boom stop
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Section 92.1 Load blocks

Load blocks are assemblies that consist of a hook or shackle, swivel, bearing,
sheaves, sprockets, pins and frame. They are suspended by a hoisting rope or load
chain and are designed for a variety of lifting applications.

by the

Inspection, maintenance and repair requirements are typically specifie

must follow the requirements of CSA Standard CAN/CSA Z150-98 (
states in Clause 4.3.5.2:

for corrosion and wear. The hooknut shall be relubricated
medium consistency, to seal the assembly from moisture,

ting a load weighing
k failed, causing the

In a recent British Columbia incident,
approximately 4000 kgs. The hook a
load to fall. In the investigation, t
corroded and excessively worn. The sible when the load block

was assembled. This type ion could be found on any crane hook
with a threaded shank.
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Outriggers improve crane stability. Accurate use of the “on-outriggers fully
extended” load chart requires that outriggers be fully extended and raise the crane
completely off the tires. If the tires are touching the ground, then the “on rubber”
load chart is used. Manufacturers do not recommend extending only one or two
outriggers. The load charts of some manufacturers now permit partially-extended
outriggers, so use of the correct load chart is critical.

crane must be within 1 percent of level before their load
span this is only 2 inches off-level. Past that, the crane c
more of its capacity.

the outrigger is:
Pressure outrigger =

0.85 x tota 7 AXimum crane capacity

of Ontario]

This can bethen be used #0 calculate the required thickness of float.
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Overhead Cranes

Section 93 Electrical components and functions

Section 93(a)

Cranes and Hoists. It is good practice to obtain a manufacturer’si€ertification

compliance with this requirement.
Section 93(b)

CSA Standard C22.2 No. 33-M1984 (R2004), Co 1 ectric Cranes
and Hoists, is a manufacturing standard tha ectrical cranes
for voltages of 750 volts and less between , Installed and used
in accordance with the rules of the Caua . Part 1. It includes the
uctors along the main

rs, and covers installation in a
40°© Celsius. It is good practice to obtain
ith this requirement.

in non-hazardous locations, both in
normal ambient temperat

sts, trolleys, jib cranes, gantry and wall cranes, and other
he same fundamental characteristics. All maintenance,
odifications must be recorded in the equipment’s log

ion that the supporting structure has been designed and approved by a
ofessional engineer to carry the maximum load as rated.
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The following is a list of the more critical requirements of the Standard:

(f) Section 4.1 — A crane inspector must have at least 10,000 hours of relevant
experience including knowledge of legislation, safety practices and standards.

(g) Section 4.2 — Critical components and inspection criteria must be identified b
the manufacturer or a professional engineer.

(h) Section 4.4 — Describes the type and frequency of required inspect
type of service.

(1) Initial inspection
e prior to initial use, all new, re-installed, modified, or ré
must be inspected by a crane inspector.

(2) Cranes in regular use
® An operational inspection is a visual examin
a qualified person in accordance with Table 6.

by operator or

Table 6.2 Frequency of operational ins ions bas ns

Service class

A+B

C+D

E+F

Special S nded by a qualified person

g of equipment at slow speeds with long idle periods between
ated capacity loads may be handled for initial installation of

B (light service)
This covers cranes that may be used in repair shops, light assembly
operations, service buildings, light warehousing, etc. where service
requirements are light and the speed is slow. Loads may vary from no load to
occasional rated-capacity loads, with 2.5 lifts per hour, averaging 2.6 metres
per lift.
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Class C (moderate service)

This covers cranes that may be used in operations such as machine shops,
papermill machine rooms, etc.,, where requirements are moderate. In this
type of service, the crane handles loads that average 50 percent of the rated
capacity, with 5 to 10 lifts per hour, averaging 3 metres per lift, with no more
than 50 percent of the lifts at rated capacity.

Class D (heavy service)

metres per lift, with no more than 65 percent of

Class E (severe service)
This covers a crane capable of handli ni ated capacity
throughout its life. Applications i yards, cement mills,
lumber mills, fertilizer plants, con c., with 20 or more lifts

continuously conditions

Applications

throughout its life.
signed specialty cranes essential to
ffecting the total production facility. These

11 operational functions;
leakage in line, tanks, valves, pumps and air or hydraulic systems;
(c) deformed, worn or cracked hooks;

(d) hook latches;

(e) hoist ropes;

(f) limit device(s) for function;
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(g) function labels for operator control;
(h) all brakes.

Any defects found in this inspection must be corrected by a qualified person.
Periodic inspection

This is a visual examination done by a crane inspector in acgordance
Table 6.3.

Table 6.3 Frequency of periodic inspections based on service class

Service class Frequency
A+B At least annually
C+D At least semi-annually
E+F At least quarterly

Special As recommended
engineer or the m

Out of service Prior to being r

ted to, the following;:

(e) worn, corra distorted pins, bearings, bushings, shafts,
d trolley stops;

0 hook, retaining nut and safety latch;
or worn hooks for compliance with manufacturer’s

oad brake or controlled lowering device;

(n) wear, cracks, or corrosion of wire rope, load chain, end clamps or rope
clips;

(0) missing or loose bolts in the supporting structure.
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If the crane has, at any time, been accidentally overloaded, it must be
removed from service, a periodic inspection carried out, and the load rating
certified by a professional engineer before returning the crane to service.

(3) Cranes not in regular use
e Before being placed in service, an operational inspection must

completed on a crane that has been in infrequent service o
for more than one month but less than a year.

ut of ser

e Before being placed in service, a periodic inspection must b
a crane that has been out of service for more than one yea

(i) Section 5.1 Tests

Before initial use, for all new, re-installed, modifie
following functions and components must be tested
(a) all motions;

(b) limit switches at full speed;

(c) limiting and indicating devices;
(d) all circuits, controls, interlocks and "
(e) each crane motion, holding bra ith the hook carrying

eeds are to be attained,

e vertical deflection of all new, reinstalled, modified or
st be measured. The vertical deflection of the girder,
t of the trolley and the rated load, must not exceed the
y the design specification.

prepared and entered into the log book.

aintenance — Describes the requirements for preventive maintenance
ecific maintenance procedures. Repairs must only be performed by, or
under the direct supervision of, a person having at least 8000 hours of relevant
experience.
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Section 95 Safe movement
Section 95(a)

The purpose of this requirement is to prevent a crane from over running its

movement limits or making “uncontrolled, unintended contact” with other

equipment that may be on the same rail, track or trolley. It does not restrici

competent operator from performing a controlled low-speed contg

required during a multiple crane lift. The requirement can be achieve

use of (see Figure 6.26)

(a) shock-absorbing rail stops,

(b) rail-mounted rubber bumpers. When mounted on a crane, a ri
considered to be part of the crane and not a positive stop of
capable of preventing contact,

(c) limit switches,

(d) speed-limiting motion or proximity sensors mounteg

(e) other equally effective means.

ed contact, the
mal functioning of
eration is complete, the
the tag removed by the

If the limiting device is disabled to permit th
lifting pendant or control panel should be
the limiting device has been disabled, O
limiting device should be restored t
operator.

For more information

http://employment.alb ents/WHS/WHS-PUB cra001.pdf
Preventing Overhea st Collisions: Use of Rubber Bumpers
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Figure 6.26 Examples of positive stops installed to protect a rail-mounted crane

u:c‘!./+h
e

R 7N = I =T~ FOp

(-4

aqini‘!amum |
* e 1: pres Bal—2 crane carriage

Section 95(b)

The crane must be fitted with a device tha escent of the

load in excess of manufacturer’s specificati
Section 95(c)

Figure 6.27 is an example of an ensuring that rails do not

spread.

Figure 6.27 Tie rods that
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Section 95(d)

Figure 6.28 shows an example of acceptable sweepguards.

Figure 6.28 Example of trolley-mounted sweepguards

Section 95(e)

No explanation required.

Personnel hoists

Section 96 Safety

CSA Standard CAN/CS
to structures and hoist
other work and
§ connected with or related to a building project.
esign, construction, installation, operation and acceptance
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Figure 6.29 Example of a personnel hoist

The Standard does not apply to:

(a) hoists for raising and lowering at not intended to carry
personnel;

(b) temporary elevators installe uring the construction of

e permanent elevator to be installed later;

(d) mine elevators;
(e) cranes and derrick
(f) window cleaners a
(g) mobile fo

osure
the shaftway space travelled by the car or counterweight

.30 shows the design requirements that a hoistway enclosure must meet.
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Figure 6.30 Example of a hoistway enclosure (plan view)

_.car

L-ma st

e u{r door (ax. height 2m)
e (e

.°f .'I- @max.:‘loonm
'Iandmg

: tstmg enclosure
. leqs+ of 2.5m high

: +o+he unders-dc-
.| of the next Flnol'j

gunrd——______;'. \heisfuaq door
min. length: 60omm
min. heier 2m

»  Part 7 Hoistway landings and doors
This part describes requirements for that portion of ¢
used to receive and discharge passengers.

* Part8 Cars
This part describes requirements for th
capacity is based on its inside net pla
“b” measurements shown in Fi
passengers is determined by:
(a) multiplying the net inside a
(b) dividing the net inside area o 1, in square feet, by two.

car’s rated load
ined using the “a”
allowable number of

and

e metres, by five, or

Figure 6.31 Net inside are¢

A
5N

Part 11 Counterweights
This part describes the design and guiding requirements for counterweights.
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Part 14 Operation and control devices
This part describes requirements for the actuating controls.

» Part 19 Safeties and governors
This part describes requirements for devices to stop and hold the car in case of
overspeed or free fall or if the hoisting rope slackens.

= Part 20 Drive, machines, sheaves, drums
This part describes requirements for the hoist’s drive mechanism.
speeds are:
(a) 1.75 metres per second for traction machines and winding dru,
(b) 0.75 metres per second for single-speed operation;
(c) 1.60 metres per second for rack and pinion machines;
(d) 0.75 metres per second for inspection purposes.

*  Part 23 Communication
A two-way voice communication system betwe
required.

entrances is

»  Part 24 Required inspections and tests

(1) Before being placed into servi ected and tested after it
has been installed or whe
(a) the mast is extended,
(b) entrances are addee

(c) hoisting rop
(d) a rack sectio

teeth wear and clearances on rack and pinion devices.
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(2) All parts of the machine and mast should be inspected daily before operations
begin to ensure the hoist is in safe condition. The inspection must be
conducted by a competent person and the tests must be conducted in the
presence of a competent person.

Roofer’'s hoists

Section 97 Safe use and design
Subsection 97(1)

The counterweights used with a roofer’s hoist (see Figure 6.32 and 6.

(a) be clearly designed to work as part of the hoist,

(b) stay in place and remain firmly attached until the li
and

(c) provide a factor of safety against overturning of no
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Figure 6.33 Examples of roofer’s hoists

Weight of counterweight =

4 x maximum weight of load bei

The length of the ou
hoist’s fulcrum pointa ing 1iné” The length of the inboard arm is the
n the hoist’s fulcrum point and the
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Subsection 97(2)

Roofing materials cannot be used as counterweights. Counterweights must work as
part of the hoist and remain secured in place while lifting. Bundles of roofing
material can be unstable and are intended to be removed as work progresses,
gradually reducing the weight and effectiveness of the counterweight.

Subsection 97(3)

Before use each day, the hoist must be inspected by a competent perg
by the employer. The inspection must be in accordance with the
specifications and should include, but not be limited to, the followin
(a) members and welds in the hoist structure;
(b) bolts, nuts, pins;

(c) sheaves, ropes;

(d) brake and clutch systems, pawls, ratchets;
(e) control devices.

Subsection 97(4)

Figure 6.35 shows an example of
roofer’s hoist. The bolts and pins h
pin prevents the bolts and pi rm

n the bolts and pins of a
nents together — the safety

Figure 6.35 Example of ndard

O

are pically designed to create or withstand horizontal forces
swingmg a load or pulling a load across a surface. Such horizontal
ould lead to overturning or component failure.
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Subsection 97(6) and 97(7)

Gallows frame hoists are rarely used today, but may be found on relatively minor
repair jobs. Where such a hoist is used, its construction must comply with the design
limits specified in this subsection.

Tower and Building Shaft Hoists

Section 98 Protective enclosure

A tower hoist is a materials-only hoist in which the platform on
placed runs inside a framed tower. The platform is raised and lo
drum or a rack and pinion drive system (see Figure 6.36).

Figure 6.36 Example of a tower hoist

ust be sufficient height and strength to prevent accidental contact with
or the hoist machinery. The fencing should be at least 600 millimetres from
e sides of the tower.
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Section 98(b)
The enclosure should be at least 600 millimetres from the sides of the shaft.
Section 98(c)

The use of an interlock system with each landing gate is required to ensure t
workers are protected against falling into the open shaft.

Sections 98(d) to (f)

No explanation required.

Section 99 Design

No explanation required.

Tower Cranes

Section 100 Safety code f

CSA Standard Z248-04, Coag
construction, installati ration, testing, maintenance and

inspection. of tower cra

The following auess fitical requiféments of the standard:

cluding foundation design.

Part 6 Inspection, Testing and Repairs

This part describes requirements for inspection, testing, maintenance and repairs.
These must be performed by the crane operator or qualified personnel on a
scheduled basis.
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Before being placed into service

Once erected and before being placed into service, the crane must be inspected

by the erector’s personnel and the crane’s operator. Operating tests must be

conducted to ensure that:

(a) clearances and alignments are in order and all moving parts are enga
properly;

(b) all controls and limit switches are set and operating correctly
with the manufacturer’s specifications;

(c) all circuits and interlocks operate in accordance with the m
specifications;

(d) all protective devices operate satisfactorily; and

(e) each motion of the crane operates in accordance with th
specifications.

A load test must be performed as specified by the rer{In the absence
of such specifications, a load test must be perfor a loadequal to 105

percent of the rated load.

Daily inspections

11 limit switches), signal lights, audio
functioning properly;
ropes according to Clause 6.5 of the CSA

(d) ensure that all limi
and visual indicato
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Weekly inspections

The following must be inspected weekly:

(a) structural pins and keepers;

(b) trolley rollers, tracks, slewing rings, and rollers;

(c) gear shaft and belt drives;

(d) sheaves, bushings, and pins;

(e) guy ropes, pendant lines, cable clips, thimbles, and ferrules;

(f) jib backstops (boom stops);

(g) all rope attachments;

(h) walkways, handrails, and ladders;

(i) the location in the structure where accumulation of water could
to ensure that such water is drained;

(j) tie-ins to slabs or other bracing systems where used.

Monthly inspections

The following must be inspected monthly:
(a) all running ropes, in accordance with C
for all types of deterioration;

(b) mast and boom structure for crac
(c) bogie wear on travelling crane

(d) counterweight supports;
(e) brake adjustment (wear);
(f) drums, sheaves, beari

andard to check

d

Annual inspections

After a crane months, it must undergo

re with nondestructive inspection according to
Standard on suspect areas;

carrying equipment, including sheaves, blocks, rings,

) aload test in accordance with Clause 6.3.3.
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Special inspections

Special inspections are inspections conducted following shock loading, electrical
contact, other misadventures, repairs, alterations, or prolonged shutdown.

A crane that requires structural alterations, repairs, or replacement of parts related to
hoisting or safety of operation must be tested and approved by a professio
engineer or the engineer’s designate. Repairs or alterations to struc
be carried out in accordance with the manufacturer’s specifications a
or the specifications of a professional engineer. All welding must %
accordance with CSA Standard W59-03 (R2008), Welded Steel Construcki
Welding).

6.3.3. of CSA Standard Z248-04.

Prior to commencing work after a prolonged shutdo il ifSpection by a
professional engineer competent in soil i al inspection
according to Clause 6.4.7 of the Standar a professional
engineer competent in the inspection of to

Clause 6.5 of the Standard descrij i cement requirements for
wire rope.

» Part7 Maintenance a
This part describes
requirements.

aimtenanc€e, lubrication, adjustment and repair

which jumpers or by-passes have been installed in any limiting device,
cept under the supervision of a competent person and with the express
thorization of the crane supplier.
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Subsection 101(1)(a)

The overload device should be a hoist cable overload “cutout” that is set to cut out at
no more than 5 percent suspended load. See Figure 6.37.

Figure 6.37 Examples of hoist cable overload cutouts

TNy
tood I 5 e,
fronsh 3|
I e
T mﬁﬁhs_ﬁa
load radius (£t)
the heist overload cutout

Switenes estoolish the
herizontal portion of the Joad
chart

igures 6.38 and 6.39.

tout” the trolley as it is possible to overload the crane within the rated
close radius simply by moving the trolley out along the boom. See

heist overload
et out switch
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Figure 6.38 Examples of location of moment overload cutout switch and switch performance
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Figure 6.39 Example of travel limit switch performance

DANNARNARSRNNRNANNNRNNTE

pick up the load relley out try fo place ithere
)
3 Y
5 M
load 4
(rong)s
a

Subsection 101(1)(c)

A height limit switch causes the hoist dru er the load hook reaches

hook heignt .
Nenit: switch—|
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Subsection 101(1)(d)

Trolley travel limit devices automatically prevent the trolley from running into
either end of the track (see Figure 6.41).

Figure 6.41 Trolley travel limits

&
<—>

SN

trolley travel limits

Subsection 101(2)

“Sealing” limit switch
them. The e ' ost effective method as long as it does not
conflict with
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Section 103 Changing components

Subsection 103(1)

The major components of a tower crane are designed to perform in a specific
manner. Using parts from another crane could adversely affect the crane’s safe
performance.

Subsection 103(2)
The operator’s cab, when attached to the crane boom, imposes force
that are similar to the forces imposed by a load. If a cab is attached,

aspects related to its design, securement and use must be in accd
manufacturer’s specifications or the specifications of a professional e

Section 104 Test weights
Subsection 104(1)(a)

Marking the test weights with their true w.
easily read and able to withstand the eath

e in a way that is legible,

Subsection 104(1)(b)

To get an accurate indic : i ing lifted, the test weight must not be
prevented from being | to the ground or creating a vacuum,
the weights can be pla hen not in use. See Figure 6.42.

Figure 6.42
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Subsection 104(2)

The lifting attachment of a test weight cannot be made of reinforcing bar (rebar)
steel. This steel is of low ductility and low impact strength.

Section 105 Structural testing and examination

Subsection 105(1)

When a tower crane arrives in Alberta for the first time and beforeg
worksite, all structural and rigging elements and components mus
soundness using accepted methods of non-destructive testing
methods are available including:

(a) eddy currents;

(b) ultrasound;

(c) acoustic emission;

(d) magnetism, including induction and Barkhausen;
(e) beta gauge;

(f) optical techniques such as shearograph
(g) radiography e.g. X-ray imaging.

Since transporting equipment a
crane components, this testing m
conducted before the crane aui

y impact the integrity of
even if similar testing was

Subsection 105(2)

6 Wind and temperature limitations

ind velocity limits for tower crane operation are set to prevent loads from shifting,
e uncontrolled movement of loads, and prevent a load radius from increasing.
etting these operational limits prevents structural failure or the tower crane from
overturning.
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Temperature limits for tower cranes are set to avoid excessive stress on components
due to cold temperatures.

Section 107 Multiple cranes

Sections 107(a) and 107(b)

Section 107(c)

Several options are available to prevent collisions betwees

loads:

(a) erecting the cranes at staggered heights, maintainingat lea Metre clearance
distance between all crane components under all cory

(b) installing “slewing” limit switches set to v before it gets
into the overlap zone;

(c) developing written operating procedu

(d) securing the jib of an unattende
with any anticipated prevaili

ith section 67; and
cing downwind in line
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Underground Shaft Hoists

Section 108 Safety requirements

Figure 6.43 shows an example of an underground shaft hoist.

Figure 6.43 Example of an underground shaft hoist and its parts

head gear

engine house

shaft

guidc rai

n funnel

pit or sump
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Section 108(1)(b)

“Positive drives” means that the load-carrying unit is driven in both up and down
directions. “Non-positive” (free-wheeling) means that that load-carrying unit is
driven in the up direction and may be permitted to descend freely.

Section 108(1)(c)

Installation of a clutch is prohibited to prevent disengagement of th
mechanism either through mechanical failure or accidental activation
control.

Section 108(1)(d)

The braking system should be able to:
(a) stop the cage within the deceleration parameters sp

or a professional engineer, for both the descending :
(b) apply automatically in the event of a power failure,

rated load;
(b) be arranged so that
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Figure 6.44 Example of a spring-actuated pawl mechanism

Subsections 108(2) to 108(4)

The required communication system

(a) enable clear, audible signals t
shaft compartment,

(b) be arranged so that the hoist oper
signal, and

(c) be installed throug} S : ery working level, landing deck and

other necessary loca

given that are s ate and distinct for each

an return a signal to the person giving the
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Subsections 109(1)

The brake control may be hand or foot operated but must be of the positive pressure
or “deadman” type where physical force or pressure is required to keep the brake in
the “off” position. Release of this force automatically engages the brake.

Subsection 109(2)

Because the cage typically is guided, it is acceptable to operate the h
speed greater than that acceptable for a chimney hoist. However, th
speed at which the cage can be raised or lowered while transporting
not exceed 1.2 metres per second.

Section 110 Hoist cage
Subsection 110(1)

A car locking device is a method of securin landing. The
device stabilizes the cage and prevents it f a device is part

of a friction hoist, it must be operated ith the manufacturer’s

In addition to guiding the mov , guide rails are part of an
emergency braking system. descent speed exceed the specified limit,

Subsection 110(2

The hoist cage must capacity plate similar to that shown in Figure 6.45.

Figure 6.4 ple of hoiSt.cage capacity plate
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Subsection 110(3)

An open hook cannot be used to attach the hoist cage to the hoist rope since any
slack in the hoisting line might cause the line to come off the hook.

Section 111 Unguided suspended cage

No explanation required.

Vehicle Hoists

Section 112 Safety standards
Section 112(a)

ANSI Standard ANSI/ALI ALCTV-2006, A for Automotive
Lifts — Safety Requirements for Constructio dation, lists requirements
for the construction, testing and validatien s that are

(a) manually driven,
(b) power driven,
(c) stationary, or

(d) mobile.

The lifts can be installe
for examples). The Sta
the superstru

: at the surface (see Figures 6.46 through 6.50
over lifts that are moveable, designed to tilt
ve vehicle service lifts”.
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Figure 6.46 Two post, wheel or axle engaging, moveable piston, in-ground lift

Figure 6.47 Single post, frame engaging, in-ground lift
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Figure 6.48 Two post, frame engaging, clear floor, surface mounted lift

Figure 6.49 Roll-on, scissors, surface m ed, hinged lift
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Figure 6.50 Four post, surface mounted lift

The Standard describes the installation, d maintenance
instructions that must accompany each hoi
(a) design specifications;
(b) installation instructions;
(c) safety instructions;

(d) operating instructions;
(e) inspection and maintg
(f) identification of ve
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Section 112(b)

ANSI Standard ANSI/ALI ALOIM-2000, Automotive Lifts — Safety Requirements for
Operation, Inspection and Maintenance, lists requirements for the operation, inspection
and maintenance of installed automotive lifts.

Section 4.1 of the Standard describes operator qualifications which include
(a) a demonstrated ability in written or oral communication,
(b) a demonstrated ability to understand the mathematical, mechanical a
principles of automotive lifts, and
(c) a demonstrated physical ability to carry out operator responsibili
manner.

Section 4.4 of the Standard describes operator responsibiliti
(a) using all safety features and operating the lif
manufacturer’s instructions;
(b) maintaining the lift in a clean and orderly manner;
(c) conducting a daily inspection for and of:
(i) operational controls;
(ii) deformation and excessive wear of
chains, cables, screws, lift co

the

ents, hoses, wires, drive

Part 5 of the Standarg
inspections that must
instructions and in no

ccordance with the manufacturer’s
ually. Periodic inspections must be carried

on of all components, devices, accessories;
of the principles of the following as applied to the
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Periodic inspections must include, but not be limited to, the following:

(a) presence of required labelling;

(b) confirmation of adequate clearances;

(c) examination of structural components such as electrical components, lift controls,
runways including runway stops, swing arms including swing arm restraints,
fastening devices, exposed surfaces and edges, lift adaptors;

(d) operation of the lift through its full cycle;

(e) lowering speed when carrying a representative vehicle;

(f) operations of synchronization or equalization systems;

(g) working platforms, railings, stairways;

(h) operation of up over-travel shutoff switch;

(i) all chains and cables including checking for tracking and level w;

(j) potential pinch points;

(k) presence of water in pits or enclosures; and

(1) lift system checks for hydraulic lifts, mechanical
mechanical lifts and pneumatic lifts.

Part 6 of the Standard describes requirements for preve
maintenance.

aintenafce and repair

Section 113 Safe use

Subsections 113(1) and 113(2)

“Constant manual pressi ; eli ustained application of force in order
to operate the device. 1 grce is‘applied by the operator’s hand or foot.
Removal of this force mediately stop the operation. Any form of
locking mechani rol active without use of the operator’s hand

e hoist designed for that purpose, or

) substantial stands that are placed on a solid, level foundation and under the axles
or frame are in place (see Figure 6.51). The use of the lifting device called a jack,
supplied with the vehicle by its manufacturer, or similar device, is not permitted.
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Figure 6.51 Example of substantial stand designed to support a vehicle load

Winching Operations

Section 114 Safe practices

To avoid unexpected movement
winch line, the vehicle is typi

ooking a vehicle-mounted
d by placing blocks against the face of its
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