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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.

The proceglures used to develop this document and those intended for its further maintenanee
described In the ISO/IEC Directives, Part 1. In particular the different approval criteria needed{or
different types of ISO documents should be noted. This document was drafted in accordance 'with
editorial ryles of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).
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Cranes — Safe use —

Part 3:
Tower cranes

bction and

1 [Scope

Thip part of ISO 12480 establishes required practices for the safe use of tower cranesyt is intended to
be ysed in conjunction with ISO 12480-1.

SulTnects covered include safe systems of work, management, planning,,seléection, er
dismantling, special base, operation and maintenance of cranes and the sel€ction of operatoys, slingers
and|signallers.

It dpes not cover manually (non-powered) operated cranes, or cranes in-which at least one of

is nj

2

Thd
ind
refd
ISO
ISO
ISO
ISO
ISO
ISO
ISO
ISO

ISO

anually operated.

Normative references

following documents, in whole or in part, are normatively referenced in this documsg

4306-1, Cranes — Vocabulary — Part 1: Geheral

4306-3, Cranes — Vocabulary — Part3:*Tower cranes

9926-1, Cranes — Training of drivers — Part 1: General

9926-3, Cranes — Training efoperators — Part 3: Tower cranes

9927-1, Cranes — Inspetctions — Part 1: General

9927-3:2005, Cranésy— Inspections — Part 3: Tower cranes

11660-3, Cranesy— Access, guards and restraints — Part 3: Tower cranes
12480-1:1997, Cranes — Safe use — Part 1: General

12482,:Cranes — Monitoring for crane design working period

ts motions

nt and are

spensable for its application. For dated references, only the edition cited applies. F¢r undated
rences, the latest edition of the referenced document (including any amendments) appligs.

[77)

3

Terms and definitions

For the purposes of this document, the terms and definitions given in ISO 12480-1, ISO 4306-1,

ISO
3.1

4306-3 and the following apply.

working space limiter
device to prevent a fixed load lifting attachment and/or parts of the crane from entering a prohibited space

Note 1 to entry: Working space limitation is often achieved by a combination of different limiters.
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4 Management of the lifting operation

4.1 Safety system work

ISO 12480-

In addition

1 shall apply.

, the following considerations shall be taken into account.

On sites where there is more than one tower crane, which are not equipped with anti-collision devices,
and there is a possibility of collision between cranes, a person, designated as the crane co-ordinator (see

ns.

5.9),and t
Any correy
respective

ordinator efore carrying out any operation.

Where toy
distance sH

a) amini

b) a mini
when f

The positi
manufact

e
Cranes sh‘;[;ld, where possible, be sited such that collision hazards are eliminated or minimised.

4.2 Conf
ISO 12480

4.3 Conf

It is unlik]

organisati¢gn” enters into a contractwith a “user organisation” that will undertake the work on t

behalf).

If required,

5 Selec

5.1 Gen
I1SO 12480

mum clearance of 600 mm when taking into account the manufacturer’s deflections,

e crane operator shall coordinate the sequence of crane movements to prevent collisi

ponding instructions from the crane co-ordinator to the crane operators shall be via
signallers. In such circumstances the signallers shall obtain the agreement of the crang

Jer cranes inter-arc, a vertical distance shall be maintained to prevent,collisions.
all be either

mum clearance of 3 m, or

ull details are available from the manufacturer.

bning of the crane and components in the out-of-service) condition, as specified by
r's instructions, shall be such that no collisions can take place [see 10.4 b)].

rol of the crane operation

1:1997, 4.2, shall apply.

'ractual considerations

ely that tower cranes willybe used in “contract operation” (i.e. where an “employ

[SO 12480-1:1997,4:3) shall apply.

fion, responsibilities and minimum requirements of personnel

bral

171997, 5.1, shall apply.

the
co-

This

nly

the

ring
heir

5.2 Duties of the person appointed to control the crane operation (the appointed person)

[SO 12480-

1:1997, 5.2, shall apply.

In the interests of safety the appointed person shall arrange the lifting programme such that no operator
has to be in attendance at the control station or actually operating the crane for an unreasonably long
period, taking into account environmental conditions. The operator shall have breaks from the working
activity in line with other personnel on the site.

5.3 Crane operator

ISO 12480-

1:1997, 5.3.1 and 5.3.2, shall apply.

© ISO 2016 - All rights reserved
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When selecting tower crane operators, it shall be borne in mind that they may be required to climb to
considerable heights and to spend long periods of time in isolation.

IS0 9926-1 and ISO 9926-3 specify the minimum training to be given to trainee tower cranes operators
in order to develop the operational basic skill in driving and to impart the requisite knowledge for the
correct use of these skills.

5.4
ISO

Slinger
12480-1:1997, 5.4, shall apply.

5.5
ISO

5.6
ISO

Signaller

12480-1:1997, 5.5, shall apply.

Crane erector

12480-1:1997, 5.6, shall apply.

In alddition, the crane erectors should be

a)
b)

5.7
ISO

fully conversant with the appropriate sections of the manufacturer’s instruction manua

familiar with all aspects of their personal protective eqtipment and capable of using it

Maintenance personnel

12480-1:1997, 5.7, shall apply.

In addition, the maintenance personnel shall be

, and

orrectly.

)

work (see

orrectly.

a) |fully conversant with the appropriate séctions of the manufacturer’s instruction manua
b) |familiar with the “permit to work” system where it is required by the safe system of

IS0 12480-1:1997, 10.2.2), and able to operate it correctly;
c) |familiar with all aspects'ofitheir personal protective equipment and capable of using it ¢
5.8| Inspection personnel/crane inspector (for “routine periodic inspection”)
5.8]1 Duties
The inspection personnel/crane inspector shall
a) |verifythat

tha dociioo

the-deecumentationisavattable;
— the crane is erected according to manufacturer’s instructions,
— there is no defect or deterioration on

— the steel structure,

— mechanisms (brakes), or

— the control system,
— all mechanisms (brakes) are functioning properly

— alllimiting and indicating devices are functioning properly, and

© ISO 2016 - All rights reserved
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b) give areport of the inspection to the appointed person.

5.8.2 Minimum requirements

The inspection personnel/crane inspector shall be

a)
b)
‘)
d)
e)

competent for the type of inspection being carried out,

able to work confidently and safely at heights,

conversant with the legislation relative to the crane,

conveysant with the use of a crane, and

For non-r
special ass

capab(lr of verifying and recognizing the importance of defects.

utine inspection (e.g. first use inspection, inspection after major repair 0rymodificat
essment) an expert engineer is required. See 1ISO 9927-1, I1SO 12482.

5.9 Crane co-ordinator

5.9.1 Duties

The crane [co-ordinator should coordinate the sequence of operations/of tower cranes on sites hay

more than fone crane, to prevent the collision of the cranes, components and/or loads.

5.9.2 Minimum provisions

The crane fo-ordinator should be

a) competent,

b) over 2| years of age unless under the direetsupervision of a person competent for the purposd
training,

c) fit, with particular regard to eyesight, hearing, reflexes and agility,

d) experipnced for at least five yeays’in the use of tower cranes,

e) trainedl in the techniques®fsignalling and with a good understanding of hand signals for crane

f) capable of giving precise’and clear instructions, (e.g. verbal, non-verbal, audio),

g) wherefaudio equipment (e.g. radio) is employed, capable of operating such equipment, and

h) capable of producing a crane coordinator’s plan [see 5.10.1 b)].

ion,

ring

s of

5.10 Crane-erection supervisor

5.10.1 Duties

The crane erection supervisor is the “erector in charge”, as detailed in ISO 12480-1:1997, 5.6.1.

The crane erection supervisor should have the responsibilities of a crane erector and in addition

a)

b)

be in control of all crane erectors and of any additional cranage and lifting equipment which may

be use

d in the erection/dismantling operation,

provide a means for ensuring that the operation is carried out in accordance with the crane co-
ordinator’s plan,

© ISO 2016 - All rights reserved
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ensure that additional cranage and equipment are in accordance with that specified and properly

certified;

d) verify that all erectors are equipped with the necessary tools and personal protective equipment.

The appointed person (see 5.2) retains overall responsibility for the erection/dismantling operation,
including the planning.

If the crane erection supervisor has to leave the site of the operation, even for a few minutes, he or she
should appoint another suitably qualified member of his/her team to be in charge during the period
of absence, in order to prevent any ambiguity as to the control of the operation. However, the crane

ere

The
ere

5.1
Thd

a)

b)

A

d)

5.1

Cl10n supervisor shall be present during all critical parts of the operation.

crane erection supervisor should attempt to remain on site throughout thieywh
‘tion/dismantling operation.

).2 Minimum provisions
crane erection supervisor should have the same attributes as the crane‘erector and in a

have at least five years’ experience in the erection and dismantling of tower cranes
equipment, and be trained in the supervisor of such operations;

be in possession of the manufacturer’s instruction manqal*for the particular crane a
conversant with this manual,

be trained in the control of personnel carrying out.the duties of erecting and disman
cranes, and in ensuring that all persons use theirpérsonal protective equipment correct

be able to confirm the suitability of the equjpment used in the erection process.

1 Other particulars

If the slinger or signaller is required:te carry out a lifting operation which is outside th¢

ord

6

6.1
ISO

6.2
ISO

nator’s plan, the appointed persen shall be alerted.

Safety

General

12480-1:1997%, 6.1, shall apply.

Identification of person directing crane movements

12480-1:1997, 6.2, shall apply.

ole of the

ldition

or similar

hd be fully

ling tower
ly, and

P crane Co-

6.3
ISO

6.4
ISO

Personal safety equipment

12480-1:1997, 6.3 shall apply.

Use of personal safety equipment

12480-1:1997, 6.4, shall apply.

Helmets with chin straps should be used when working at heights.

A safety harness with dual lanyard should be used where appropriate.

Personnel working on tower cranes should wear suitable footwear for climbing structures.
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6.5 Access

6.5.1 General

ISO 12480-

1:1997, 6.5.1, shall apply.

If personnel need to be present on the crane while the machine is in use, the crane operator shall always

be informe

d in advance.

It is recommended that access to tower cranes is prohibited to personnel whose presence is not

essential,

herever possible.

6.5.2 Boarding and leaving the crane

[SO 12480

The appoil
accordancg

The erectid
proceeds, s

a) ladder
b) guard
c)

d) access

access

Where the
building, it

6.5.3 Inj

[SO 12480

6.5.4 Jib

1:1997, 6.5.2, shall apply.

ited person should verify that ladders, rest platforms and other mean$,bf access ar
with manufacturer’s instructions.

n supervisor shall verify that access equipment is correctly installedprogressively as erec
o that the erection team have the benefit of their use. Particular atténtion should be paid

joint bolts,

Fails, particularly on rest platforms and inspection platfotms,

from ground to the foot of the lowest ladder or to the-chassis of the crane,
from levels of the construction to the crane.

crane cab level is in excess of 30 m from thé.ground and there is no access from a suppor
is recommended to have a crane lift or an elevating control station.

truction of personnel

1:1997, 6.5.3, shall apply.

and counter jib access

Access to

d along jibs and ceunter jibs for inspection and servicing shall be made safe. Catwalks s

be provided with handrails-or'safety line in accordance with ISO 11660-3. Where lifelines are provi
a suitable device shall beised in conjunction with the harness to permit full passage along thg
without defrachment.

NOTE

ersondlcarrying cages attached to the trolley may provide suitable alternative safe access along th

b in

fion
0]

[ing

hall
led,
jib

b jib.

6.5.5 Cap'safety

The appointed person should verify that

a)

vision panels in the floor of cabs or at the operator’s feet are maintained to ensure that they are able

to withstand all or part of the operator’s weight, are guarded, for example, by a mesh of adequate
strength to carry a person’s weight over the area concerned,

b)

outwards to prevent persons falling through the aperture, and

as appropriate.

window panels in walls of cabs are maintained to ensure that they protect against being knocked

panoramic and similar cabs of which the top part may be opened conform to national requirements

© ISO 2016 - All rights reserved
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Fire extinguishers

12480-1:1997, 6.6, shall apply.

Tower cranes shall be equipped with appropriate types and quantities of fire extinguishers, which shall
be easily accessible to the operator.

The operator and any other personnel likely to be in the cab should be adequately trained in the use of
such fire extinguishers.

6.7

Documentation

For
ISO

Thd
ofa

NOT
conf

6.8
Tow
a)
b)
c)
d)
e)
f)
g)

Wo
not
spa
free
cra
(seq

NOTI

rated capacity charts, instruction manuals and test and examination certificates.a
12480-1 shall apply.

crane’s service on any one contract, together with calculations and plans forthe tower c

E It may be necessary to refer to these in the event of a change of construction in the c
ract requiring alterations to be made to the crane.

Crane operator’s aids

rer cranes should be provided with the following as applicable:
rated capacity limiter;

load radius indicator;

motion limiting devices;

overload cut-out devices;

level indicator;

anemometer;

working space limiters.

'king space limiters imay be applied to a single tower crane where there is an area wh
oversail during eperation, or over which it shall not carry loads. The principal use
Ce limiters, however, is where there are two or more cranes which may interfere with e
dom of movement. Such devices shall limit the slew, the trolley motion, or the travel md
e to prevent collision, between the structure of one crane and the rope or load of anc
Annex.A),

E It may be considered preferable to have these devices equipped to warn or give inform|

hd reports

plan or method details for the erection of tower cranes should be retained thrgughout the duration

Fane base.

urse of the

ich it shall
bf working
ach other’s
tion of the
ther crane

ation to the

ope

"dtor, rather than interfere with the operation of the crane.

Where trailing cables are used for communication between one crane and another, consideration shall
be given to the means required to protect them adequately against interference or accidental damage.

6.9

6.9.

Other safety provisions

1 Lightning protection

Tower cranes should be effectively earthed.

©IS
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6.9.2 Ballast

When base or counterweight concrete ballast needs to be provided, it is important that the ballast
shall either:

a) have been constructed in accordance with the crane manufacturer’s design and specification; or

b) be of a design which has been approved by the crane manufacturer or competent engineer, and
effectively secured to prevent accidental displacement or removal.

Only ballast blocks having markings showing their correct weight shall be used.

Since the cpunterweight ballast is at height and the blocks have a tendency to rub together duringcifane
operation, precautions shall be taken to prevent concrete from falling.

6.9.3 Alarms

Rail mounted tower cranes should be fitted with an audible travel alarm, activated*when the cijane
starts to trfavel.

6.9.4 Signboards

Signboardg, decorations, outline lights, etc. can impose additional loading on the crane and shall nof be
fitted unlegs approved by the crane manufacturer.

Electrical qupplies to such equipment shall be restricted to 55 V.miax. Wiring shall be protected agajinst
damage and shall not create a hazard to personnel.

7 Selection of tower cranes
Selection off a tower crane should be considered byaking the following into account:
a) 1SO 12§80-1:1997, Clause 7;

b) prevailing wind speeds, which can restrict the use of tower cranes in certain locations and may
requirg limiting tower height or jiblength;

c) principal features of the common types of tower crane, as described in ISO 4306-3.

With a horfzontal trolley jib,-aSuitable allowance needs to be made for deflection when calculating|the
clearance petween adjacentcranes (see 4.1).

With a luffing jib, duestoithe varying out-of-service conditions, particular care shall be taken to obsgrve
the manufjcturer’sinstructions.

Consideratiion<shall also be given to the dismantling of the crane once the structure is complefed,
especially forglimbing cranes.

A mobile tower crane is particularly suitable when considerable inter-site mobility is required. Extra care
shall be taken in ensuring that outriggers, jacks, etc., are adequately supported for their imposed loads.

Some very small capacity tower cranes are available on trailer mounts with pneumatic tyres. These
machines need to be towed into position and shall be properly mounted on their outriggers or jacks
before erection or use. The manufacturer’s erection instructions shall be scrupulously observed and if
the operator is to erect and dismantle this type of crane, he or she shall be specifically trained and have
the attributes of an erector (see 5.6).

Crawler mounted tower cranes without self-levelling shall be moved only in strict accordance with the
manufacturer’s instructions (within the slope tolerances specified). Particular care shall be taken to
avoid collisions and to satisfy wind limitations.
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Where cranes are available with remote controls, care shall be taken in their selection for the following
reasons:

a) thecrane operator has no “feel” for the machine and could, under certain circumstances, be tempted
to handle the machine more dangerously than if the crane were operated via a cabin control;

b) infrared remote control may be unreliable on tower cranes if the receiving sensor rotates with the
crane and thus loses alignment with the transmitter.

8 Siting of cranes

8.1 General
[S0|12480-1:1997, 8.1, shall apply. Attention is drawn to 4.1.

8.2| Crane standing or support conditions

8.2]1 General
1S0[12480-1:1997, 8.2, shall apply.

Where tower cranes are to be erected close to the foundations of existing buildings or buildings to
be ¢onstructed, the appointed person shall ensure that the'ground is consolidated as requjred by the
desjgner.

Where disturbance to the ground has occurred in the<cénstruction of adjacent foundations, the designer
shall be consulted to ensure that the integrity or the'crane foundations are maintained.

WhEn the crane is mounted on

— |ralils,

— |special foundation anchors, or

— |an expendable tower sectien,cast into a concrete foundation block,

[t isiimportant that this base iS'installed within the manufacturer’s tolerance of accuracy to ¢nsure that
thelerected crane is witliih operational limits.

In dertain circumstances a crane shall be tied to the structure it is constructing, or held by guy ropes
for ainy one of thefollowing reasons:

a) [to obtaimatheight in excess of the available free-standing height;

b) [to restrict the movement of the tower when available space is limited;

c) Lto-comply with the requirements of the occupiers of adjacent properties, e.g. railways

In any of these cases the tying/guying arrangements should be in accordance with either the
manufacturer’s approval or calculations carried out by a competent engineer, and shall be attached to a
structure capable of withstanding the imposed loads.

8.2.2 Tower crane foundations

8.2.2.1 Expendable base blocks

Minimum dimensions for any expendable base block together with the overturning moment and other
loading during operation and out-of-service conditions shall be as specified by the crane manufacturer.
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Having obtained from the crane manufacturer the loads imposed by the crane (noting that these may
be net and exclusive of any impact of safety factors), the foundation shall be designed by a competent
engineer so that the ground bearing capacity is not exceeded.

Where the base design limits the free standing height of the crane, the maximum permitted free

standing height shall be clearly stated.

8.2.2.2 Rail tracks for tower cranes

Rail track shall be made of suitable materials and strict control shall be exercised to ensure that it is not

in any wayahused

Rail track fequires expertise in its design, layout and installation, particularly if it is to be curyed.

The area Hetween the tracks shall never be used for the storage of materials or for access to, ffom
or across the site. The total area of the rail tracks shall preferably be fenced off to prewént acces$ by
unauthorided persons.

If there nepds to be a point at which vehicles cross the rail track, this shall be_carefully controllefl to
prevent ac¢idental collision, and precautions shall be taken to ensure that the track is not overloadedl by
the vehiclef crossing it.

The gauge pf rail tracks shall be maintained by suitable means, e.g. tie bars.

Rail tracks|shall not be welded or subjected to heating unless authorized by a competent metallurgist.

End stops
makes con
shall be m
period of t

Rail clamp
track in st
supplied, 4

Rail tracks
if available
immediate

8.2.23 S

Where the
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loads impo

8.3 Pro»

ked personishall ensure that the base is designed by a competent engineer, allowing for]

r buffers shall be positively fixed to the rail and precisely adjusted to ensure that the cy
fact with both sides simultaneously. These end steps shall be shock absorbing or sprung,
bved hard against the crane chassis if the machine is to be used in a static position for
me. Rail stops shall not be taken into account,;when calculating the stability of the machi

s which the crane manufacturer may, pnovide to prevent the crane from rolling along
orm conditions shall be fitted whenever the machine is out-of-service. If clamps are
Hequate means shall be adopted té-achieve the same result.

of all types require periodic,inspection (according to the manufacturer’s recommendati
,and, should any defect or-gut-of-level become apparent, corrective action shall be instig3

y.
pecial base

particular application calls for a special base arrangement, e.g. structural steelworks, t

sed by thie'crane, as advised by the manufacturer.

imity hazards
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and
any
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not

bns,
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ISO 12480-

9 Erect

1:1997, 8.3, shall apply.

ing, dismantling and alteration of height

9.1 Planning

ISO 12480-

1:1997, 9.1, shall apply.

The plan for the erection, alteration of height and particularly the dismantling of tower cranes
requires careful consideration. Most organisations that erect tower cranes, either for themselves or
for others, utilize some form of pro forma or check list to ensure that nothing has been overlooked at
the planning stage.
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A plan for the erection or dismantling of tower cranes shall be drawn up by a person or persons having
actual experience of these operations. It is desirable that this information is available in advance of the
operation so that the personnel concerned may familiarise themselves with the content. It is advisable
to conduct a pre-operational meeting of the personnel concerned in order to review planned procedures
and to assign duties. The plan shall deal with the following:

a) the formatin which the crane is to be transported to or from the site;

b) the selection of cranes that will be required to assist in the erection/dismantling process, especially
considering the removal of components from a height. For example, when removing a section such
as a jib from an erected tower crane, the assisting crane will be carrying the entire load with no
opportunity for safely replacing it once the attachment pins have been removed. In_this case it
may be desirable for the crane to have some excess capacity to allow for any error.resujting in the
sudden release of a component. Under no circumstances shall the crane used ifi the dismantling
operation be used to break a load free. When required, a method of jacking or 6ther medns shall be
used to prise the load free after the initial tension is taken by the crane.

c) |theavailability of access to the site for the vehicles involved in transportation as well as the crane(s)
used for erection;

d) |the ground conditions for the erecting crane;

e) |[the free standing height to which the crane will be erected d@ndthe length of the jib;
f) |proximity hazards (attention is drawn to of ISO 12480-1:1997, 8.3);

g) |any specialized lifting gear that will be required in the course of this erection;

h) [liaison with occupiers of neighbouring properties;

i) |contact with local authorities or other bodi€s requiring statutory notification;

j) |arrangements for any necessary road‘clesures;

k) |the provision of a radio licence where required, available from the appropriate authorities;

1) |the availability on site of a comprehensive maker’s erection/dismantling/operation mahual, in the
language understood by the erection team.

The area in which a tower.crane is to be erected, altered in height or dismantled shall ble roped or
fenged off and all personnel not immediately connected with this duty shall be excluded. It ik advisable
to donduct a pre-operational meeting of the personnel concerned to review planned procedfires and to
assign duties.

9.2| Identification of components

[S0|12480-1:1997, 9.2, shall apply.

9.3 Electrical supply
[SO 12480-1:1997, 9.3, shall apply.

9.4 Personnel

The erection, dismantling and alteration of the height of tower cranes shall be carried out by specialist
personnel under the continuous control of the crane erection supervisor and in accordance with the
manufacturer’s instructions. This supervisor shall be given the authority to stop the operation if he or
she considers such action is warranted by ground conditions, weather, obstruction or any other cause.

© IS0 2016 - All rights reserved 11


https://standardsiso.com/api/?name=51ef173bfed06f240b3852e71d9cabd9

ISO 12480-3:2016(E)

The crane erection supervisor shall be in close liaison with the site management and shall carefully
consider any comments or warnings that management, any members of the site team, or any other
appropriate person or body may make.

9.5 Control

In the case of erection, dismantling or alteration of height of tower cranes, the person appointed to
control the lifting operation shall also take control of any additional crane which may be used in the
course of such an operation, and be familiar with details of that crane, to facilitate the carrying out of

the duties,

as detailed in ISO 12480-1:1997, 4.2 and 4.3.

The appoit'lted person shall also ensure that the operation is under the constant supervision (of|

crane erec

9.6 Insp

All parts s

ion supervisor.

ection before erection

1l be inspected prior to erection to verify they belong to the crane being erected and ar

a
good condiion, free from defect.

Slinging pd

NOTE
before it is ¢

ints shall be identified for all components.

Under certain circumstances it may be advantageous to carry out,ah’inspection of the tower c

elivered from the supplier to the user, but an on-site inspections,still required.

9.7 Weather
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the
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or under c
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endanger t|

nditions of impaired visibility, e.g. fog.
bent restrictions on wind speed apply-to heightened cranes.

fwork shall be avoided if the conditions (e.g. ice on component parts, walkways) are likel
he erectors.

9.8 Manufacturer’s erection;alteration of height and dismantling instructions
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stability of
loading. Th
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manufacturer’s inStructions shall be closely followed. Any departures from the speci
procedure shall-be approved by the designer or another competent engineer, to eng
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is is particularly important when a climbing frame is utilized to alter the working heigh

lany tower crane manufacturers lay down specific inspections and checks to be carried out in 4
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 (dismantling manual. For example, it is important to ensure that the lubrication requirement

s of

tower joint

9.9 Tow

9.9.1 Ge

DOITS with the speciried grease/oll are met before applying torque.
er crane climbing

neral

Tower crane climbing is the activity of altering the height of a tower crane using purpose built jacking

equipment

For reason

12

. The term “climbing” means increasing or decreasing the tower height.

s of clarity, the two main methods of tower crane climbing are described in Annex B.
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It shall be noted that while most tower crane climbing systems utilize similar principles, as described
in Annex B, details vary between makes, types and models of tower cranes, crane towers and climbing
frames. The specific manufacturer’s instructions shall be taken into account under all circumstances.

9.9.2 Planning the climbing operation

A safe system of work shall be established and be followed when undertaking a tower crane climbing
operation.

A safe system ofwork shall be drawn up and agreed by those persons 1nvolved in the climbing operation,

be affected

by tlhe operation and those appomted to re-commission the re- conflgured crane upon conipletion of the

clinpbing operation.

Under all circumstances the operation shall be properly planned and undertaken by competejnt persons,

appropriately supervised. This operation shall be carried out in a safe manner.

9.9]3 Appointed person

The appointed person shall maintain overall control of the planning and delivery of the climbing

operation. The appointed person shall be competent to undertake such responsibilities ahd be fully

confersant with the relevant manufacturer’s instructions.

Theg appointed person shall consider all the risks associated’with the climbing operation, draw up an

effective operational plan and ensure that

a) [the crane support foundations or structures aretf adequate strength to support the|new crane
configuration and, in all circumstances, in accordance with the crane manufacturer’s inftructions,

b) |the climbing operation will be phased effeetively and not be affected by any other cqnstruction
activity,

c) |the requirements of adjacent occlipiers, e.g. railways, airports, others in the vicinity, are
accommodated, and that these gccupiers are kept informed,

d) |the crane coordinator is consulted when other cranes are being operated in the vicinity,

e) |the crane to be reconfigured is maintained in an efficient state, in efficient working ofder and in
good repair,

f) |any equipment to-be used during the operation will be made readily available and maintpined in an
efficient state;.in efficient working order and in good repair,

g) |an erection supervisor is appointed who is competent to undertake the operatiqn, is fully
conversant with the safe system of work/operational plan and the manufacturer’s instrjuctions for
therspecific type and model of crane, crane tower and climbing frame involved in the opgration,

h) cpar‘ia] emergency or rescue sorvices that may be rnqnirnr“ are made avai]ah]nl and

i) the current manufacturer’s manuals for the specific crane, crane tower and climbing frame involved
in the operation are available to the erection team for the duration of the climbing operation.

9.9.4 Erection supervisor

The erection supervisor is the person appointed to be in control of the team of tower crane erectors who
will undertake the operation. The erection supervisor shall have sufficient experience and additional
skills to enable him to supervise, and take responsibility for, the team.

© ISO 2016 - All rights reserved
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The erection supervisor shall carry out the following:

ensure, prior to commencing the operation, that the erection team members are competent

to undertake the operation in a safe manner, are fully conversant with the safe system of
work/operational plan and with specific manufacturer’s instructions for the specific type and

of crane and climbing frame involved in the operation;

checked and is in good order;

a)
model
b)
c)
d) confir
stabili
e) ensurg
checke
f) ensure
correc
g) ensure
withst
speedy
9.9.5 Re
When the
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safe to use
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and the int
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d prior to the commencement and maintained at all times during thé operation;

that the crane is maintained in the balanced state required by the'manufacturer and th
tly aligned at all times during the operation;

that weather conditions are monitored during the opération. (In general terms, and
anding manufacturer’s recommendations, climbing sheuld not be undertaken when W
exceed 12m/s).

-commissioning the crane upon completion of the climbing operation

climbing operation has been completed;~and prior to returning the crane to service

and limiting devices. The inspectionshould confirm, if such be the case, that the crane
hfigured correctly, is free from anhj defect which may affect its safe operation and is in
The results of the inspection should be detailed in a formal written report.

ponents and materials

hange of structural components between one tower crane type and another shall only
f the manufacCturer has given approval.

ried out\such an interchange, a tower crane type shall be re-tested in its new combinat
erchanged parts shall be specified on the test certificate.

ensure, prior to commencing the operation, that all equipment to be used in the operation is

confirm, prior to commencing the operation, that the crane to be reconfigured is in good order

the
ical

the
are
P jib
not

ind

an

by a competent person shall be undertaken. The inspection should include verification of all

has
fact

' be

ion,

9.10.2 Ma

teriats

Most tower crane parts are made from special steels and no repair or replacements other than

manufactu

rer’s specification shall be permitted.

Welding or other heat treatments shall be carried out under the manufacturer’s specified conditions.

The re-use

of high tensile bolts shall be strictly in accordance with the manufacturer’s conditions.

High strength friction grip bolts shall not be re-used, except in accordance with the manufacturer’s
instructions.
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Bolts used to secure slew races shall be renewed whenever they are removed except in accordance with
the manufacturer’s instructions. They shall only be tightened in accordance with the manufacturer’s
instructions.

10 Procedures and precautions

10.1 Crane operation

ISO 12480-1:1997, 10.1, shall apply.

10.2 Working on cranes

10.2.1 General
1S0[12480-1:1997, 10.2.1, shall apply.

For|tower cranes likely to sway or slew in the wind, appropriate precautions shall be taken|to prevent
people from being displaced from their place of work, injured or trapped-by such movement

10.2.2 Permit to work system

[SO[12480-1:1997, 10.2.2, shall apply.

10.2.3 Periodic checks

Perjodic checks should be carried out in accordance'with ISO 9927-1.

10.2.4 Regular inspections

[SO[{12480-1:1997, 10.2.4, shall apply.

10.2.5 Condition monitoring

[SO|12482 shall apply.

10.3 Reporting of defects and incidents
[S0|12480-1:1997,10:3, shall apply.

10.4 Leaving'the crane

When a tewer crane is to be left unattended for even a short period, it is essential that th¢ following
prefautions are carried out.

a) Noload shall be left on the hook, and all chains, slings, etc. shall be removed.
b) The crane shall be put out of service in accordance with the manufacturer’s instructions.

NOTE1 Innearly every case, this will involve turning the jib downwind and taking some action to ensure
that the slew brake is left off, so that the crane is free to slew in the wind.

NOTE 2  In the case of saddle jib cranes, it is usual practice to bring the trolley or carriage to a minimum
radius position, when permitted by local authorities.

c) Inthe case of luffing jib and similar cranes, the manufacturer’s instructions concerning the angle of
the jib for out-of-service purposes shall be strictly observed.
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d) Rail travelling cranes shall be well secured to the rails, to ensure that in the event of a high wind
the crane cannot be blown accidentally along the rails. When left for long periods (e.g. overnight),
the power supply to the crane shall be cut off and the door of the cab secured and locked;

e) When a power supply is required to be maintained overnight for cab or control cabinet heaters,
lights etc., separate arrangements shall be made for the isolation of the power supply to the
machinery.

10.5 Working at heights

A safe Syst:.m of worlk shallhe ncnd} inaccordance with the relevant sections of 1S0 12480-1-1 QQ'7, 1.

11 Operating conditions

11.1 Ratgd capacity
1SO 1248041:1997, 11.1, shall apply.

11.2 Operation and control
ISO 1248041:1997, 11.2, shall apply.

As the mopt common variation in operation and control encountéred between different makes pnd
models of fower cranes is the procedure for stopping the slewing'motion, it is essential that the cifane
operator iymade aware of which method of carrying out this duty is applicable.

NOTE Failure to use the correct method can result in excessive structural stress on the crane as well as
causing failfire in the electrical systems.

—

It is strongly recommended that the largest practicable bold notice is displayed in the cab (in addition

to the manpfacturer’s instruction book) detailing the method of stopping the slew.

11.3 Hangdling of loads near persons

ISO 1248011:1997, 11.3, shall apply.

11.4 Multiple lifting

Tower crarjes should not be used for multiple crane lifts, except as engineered lifts under special conftrol
procedures as set out bythe manufacturer.

11.5 Spegial duties

11.5.1 General

ISO 12480-1:1997, 11.5.1, shall apply.

11.5.2 Grabbing and magnet crane service

Tower cranes should not be used for carrying out special duties such as grabbing or lifting by magnet,
except as approved by the manufacturer.

NOTE The manufacturer may recommend some de-rating of cranes for this duty.

11.5.3 Demolition and other special operations

Tower cranes should not be used for balling operations, pile driving, or extracting.
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11.6 Weather conditions

11.6.1 General

ISO

See

12480-1:1997, 11.6.1, shall apply.
also 9.7.

More stringent restrictions on wind speed apply to heightened cranes. This type of work shall be
avoided if the conditions (e.g. ice on component parts, walkways) are likely to endanger the erectors.

11.
ISO

11.
ISO

11.
ISO

He3
con|
risg
larg

NO1
typ¢
Wh
cou

11.

Aftg
anc
and|

Wh

b.2 Wind

12480-1:1997, 11.6.2, shall apply.
b.3 Visibility

12480-1:1997, 11.6.3, shall apply.
b.4 Rain, snow or ice

12480-1:1997, 11.6.3, shall apply.

vy accumulations of ice can make access along the_jib extremely hazardous, and u
itions consideration shall be given to not starting werk with the crane until the tempe
n sufficiently to cause a natural thaw. Personnel in the vicinity shall be warned of the |
e lumps of ice falling during the thawing.

E Horizontal jib tower cranes are more preiie to excessive loading from snow and ice than
s of crane.

en there has been an excessively heayy fall of snow this shall be carefully removed from
hterweight jib before putting the crane into service.

b.5 Inspection following adverse weather conditions

b1 exposure to weather conditions in excess of manufacturer’s published limitations for 4
horage arrangements-and ballast shall be examined by a competent person as soon as

hder these
rature has
keliness of

most other

the jib and

crane, the
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before the crane issused, and any necessary steps taken to ensure the stability of the crane.

le the above inspection is being carried out the whole structure shall be adequately

[horoughly

inspected to enslire that it has not suffered any damage or condition likely to lead to failure in the

cou
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rse of badweather.

9927:3:2005, Clause 7, shall apply.
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Slinging and handling of loads
12480-1:1997, Clause 12, shall apply.

Raising and lowering of persons

12480-1:1997, Clause 13, shall apply.

Due to the extra height often involved, special care shall be taken to prevent the swing of the cradle
carrying personnel, which could, in turn, cause the cradle to spin. It is not generally practicable to attach
a tag line or similar equipment to such a cradle, and it is suggested that a cradle which is rectangular or

© ISO 2016 - All rights reserved

17


https://standardsiso.com/api/?name=51ef173bfed06f240b3852e71d9cabd9

ISO 12480-3:2016(E)

square in plan would be easier to control when bringing it alongside a structure or building on which
the occupants may be required to work.

Care shall be taken to ensure that the cradle is kept clean and in good condition and is not used to carry
any tools, loads or equipment which may make a foothold difficult for the occupants.

14 Tests, inspections and condition monitoring

14.1 General

[SO 1248011:1997, Clause 14, shall apply.

14.2 Agefand utilization

Tower crames are not designed for a high intensity of usage. If a tower crane has been subjectefl to
such usage, consideration shall be given to the use of non-destructive testing to detect possible fatigue
cracking. The assistance of the manufacturer or design authority shall be sought'to determine|the
vulnerable|parts of the structure.

Usage or storage of the crane in a corrosive environment may also cause, deterioration of the crjane
structure gnd this may require more extensive examination.

Fatigue damage and corrosion are also likely to be present on old€r tower cranes, which may reqtpire
more detailed examination and testing as described above.

Older crangs may remain serviceable, but particular attentiofyshall be given to these aspects on crgnes
more than (10 years old.

14.3 Pergonnel safety

Attention is drawn to the fact that a test may fail and all personnel not essential for the test shall be
kept away from the area. Where a crane is equipped with a remote control, the test shall be carried|out
using the rgmote control, with the operator-eutside the danger zone.

A clamp orfsimilar device shall be attached to the jib to limit the radius of the trolley when carrying|out
a maximurh load test. Where safe access is not available to fit or remove the clamping device alternafive
safe meanq of limiting the radius-of the trolley shall be adopted.

15 Signadllling systems

15.1 General

Copies of the hand signals to be used shall be issued to all crane operators, slingers and other persomnel
involved iff the carrying out of a lifting operation to ensure that a universal signalling code is used.

In situations where special lifts are involved or where hand signals alone are inadequate, other forms
of communication shall be used, by means of either radio or telephone, to supplement the hand signal.

When radio is used as a means of signalling, the channel selected shall be kept clear of all other
communications. All personnel involved in the signalling shall be given a clear and unique call sign and
all communications shall be preceded by this call sign.

During the carrying out of the lifting operation, hand signals and any voice instruction to the crane
operator shall only be given by one person at a time.

Due to the distance between tower cranes and other personnel it is important that clear systems of
identification and communication are used.
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Attention is drawn to ISO 12480-1:1997, 6.2.

15.2 Radio communications

Radio installation and operation in tower crane activities calls for the observance of special
requirements.

It is recommended that reference is made to the appropriate local or national body responsible for radio
communication to ensure compliance with any regulations, licensing requirements and the use of safe
radio techniques by signalling systems, special techniques, call signs, frequencies, etc.
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Annex A
(normative)

Requirements for provision of working space limiters and anti-

collision devices
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ents or function of the crane.

The choice of these points of connection shall be such that the actions of the device are compatible with
the normal use of the crane mechanisms (decelerating before stopping the movement with high inertia,
application of the mechanical brakes). In particular, it shall use the starting and stopping procedures
provided by the crane manufacturer so as not to introduce excessive transient operation.

All the connection points necessary for the action of the device on the movement of the crane shall be
assembled in a specific control box or on a special terminal strip. This control box or terminal strip is
not required for tower cranes initially equipped with an anti-collision device.
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A.4 Signalling

The space for the signal display shall be within the crane operator’s field of vision. This signalling can
be carried out by means of the signal lamps, display on dial or screen.

A.5 Instructions

A.5.1 Installation of the cranes (see Figure A.1)

These instructions shall

a)

b)

A.5
Spe

1)

2)

remind the crane erector/operator to install the crane such that the following hazards-a

risks of collision between the moving crane and the fixed obstacles;

risks of overflying critical or forbidden areas;

risks of collision between various cranes in motion due to

contact between the hoist rope of a high crane and the countet-jib of the crane overf
contact between the hoist rope of a high crane and the jib 6f the crane overflown,

contact between the jib and/or the counter-jib of theslewer crane and the tower of a
in the case of cranes travelling on the same track or.on tracks which are very close to

otherwise remind the crane erector/operator thatit'is necessary to mitigate these haz
installation of working -space limiter and/or anti~collision devices,

recommend that in the case of contact between the hoist rope of a high crane and the cou
crane over flown, the volume over flown by:.the counter-jib should be considered as a forb

.2 Information necessary for the correct installation of the device
Cify, in particular, the following.

Power supply of the devigesif provided by the crane manufacturer, the characteristics of
(voltage, power, earthifg, etc.)

Information requitedfor the functioning of the device:

if the informdtion required by the device is available on the crane, indicate their chaj
and possibly the connecting points [see A.3 b)];

if thedinformation required by the device is not available on the crane, indicate the p
for fixing the sensors and the characteristics of reference or pick-up points
characteristics of the signals emitted by the sensors and kind and characteristics

e avoided:

lown,

high crane
each other.

irds by the

hter-jib of a
dden zone.

this supply

acteristics

ossibilities
(kind and
bf the pick-

off ofthe mavements and rnrrncpnnr]ing rhararfnricfir‘c) [con A r‘)]

— Actionofthe device onthe crane: indicate the connecting points, the characteristics of the connections
which are necessary for the action of the device on the movements or functions of the crane.
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Al

A2 A3 A4

A: prohibited area

Prohibition of access to

B: counter| jib/rope

To be avoided by

Al asector
A2 anannular sector
A3 several annular sectors

A4 an equivalent profile area

B1 B2
B1 modificatien of layout B2 selection of equipment
Cc1 Cc2

By prohibited access for the lower crane (as in A1):

22

C1 whatever the position of C2 taking into account the posi-
the upper crane tion of the jib of the upper crane
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