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Executive Summary 


A Tower Crane is a category of mechanical handling plant used primarily for the 
raising and lowering of goods. In its widest context, a tower crane comprises of a set 
of component parts (both structural and mechanical) which are brought to a given 
site, mounted at a given location and assembled to a designated specification for 
operational use. The document does not address Self-erecting Tower Cranes, as 
these are considered as being mobile plant items and not requiring the same degree 
of assembly rigour at any given site. 
 
Manufacture of tower cranes is now a truly global industry. However, it should not be 
considered that worldwide tower crane manufacture is a relatively new concept, but 
merely that the exposure of global manufacturers is greater, as technological 
advances have been made and markets made more readily accessible. 
 
Local regulation, international standard and/or best practice guidance would direct 
and advise that lifting operations for both the erection and use of a tower crane 
should be planned by a competent person with knowledge and experience of the 
planning and operation. Such plans should be documented in sufficient detail as to 
ensure that the hazardous activities have been suitably considered and appropriate 
methods of working clearly addressed. 
 
Local regulation, international standard and/or best practice advises that any erected 
tower crane should undergo regular periodic maintenance, in order to ensure that 
deteriorating conditions can be detected and monitored and crane manufacturer 
requirements for reliability of the crane can be attained following the manufacturer’s 
prescribed maintenance regime. 
 
The stability of a tower crane would be tested by the application of test weights which 
would assist in proving the structural integrity of the crane base as well as the 
assembled tower crane. Thereafter, prior to putting the crane into service, both local 
regulation, international standard and/or best practice advises that the tower crane is 
thoroughly examined (inspected), in order to ensure that it has been installed 
correctly and free of defects which could adversely affect its safe use. 
 
Where a building rises significantly during construction then the tower crane may 
need to be altered to suit. This can be achieved by elevating the tower using a 
climbing frame. The top of the tower would be effectively disconnected and 
hydraulically jacked by use of a retaining frame and an additional tower section lifted, 
positioned and then connected, before the frame is effectively disconnected. This 
requires the tower crane to be ‘balanced’ and operationally stable such that the 
climbing frame can effectively raise the tower crane. 
 
A contractor may own the tower crane they are using; however, it is most likely that 
they will be hiring in the machine from a crane hire company. Depending on the main 
contract conditions and those of the crane hire, insurance may be required by any or 
all of the parties involved. Dependent upon both the contract conditions under which 
the tower crane is being used and the risk appetite of the owner or hirer, there are a 
number of standard covers which the item could be insured under. Due to the 
inherent nature of a plant fleet, changing hire requirements, acquisitions and 
disposals, cover is normally underwritten on estimates and then adjusted at the close 
of the policy period. Cover extensions may also be employed where there are 
defined risks to either the goods being lifted, local property or by environmental 
conditions which could either cause failure of the tower crane or render it unavailable 
for safe use for a given period within a project. 
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The following document attempts to highlight both the technical and underwriting 
issues which apply to tower cranes and the global guidance that exists which, if 
applied, should ensure that tower cranes are erected, used and dismantled safely. In 
so doing any project within which tower cranes are engaged should not be 
significantly compromised and hence the likelihood of financial penalties being 
incurred minimised to a level which is as low as is reasonably practicable. 
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1 Introduction 
 
A Tower Crane is a category of mechanical handling plant used primarily for the 
raising and lowering of goods. In its widest context, a tower crane comprises of a set 
of component parts (both structural and mechanical) which are brought to a given 
site, mounted at a given location and assembled to a designated specification for 
operational use. They come in many varying forms which reflect both the nature of 
the activity to be undertaken and the local site limitations within which they must 
operate. 
 
Tower cranes are used in a number of differing operational environments, which 
include: 


 Construction 


 Demolition 


 Shipyard loading 


 Industrial yard loading. 
 
Each of the activities has a differing operational characteristic and can subject a 
tower crane to numerous external effects which could compromise their integrity, 
such as: 


 Overload 


 Fatigue 


 Corrosion 


 Impact damage 


 Instability. 
 
NOTE: The document does not address Self-erecting Tower Cranes, as these are 
considered as being mobile plant items and not requiring the same degree of 
assembly at any given site. 


The worldwide tower crane population is somewhat difficult to gauge. Tower cranes, 
by their very nature, are modular in construction incorporating numerous tower 
(mast) sections depending on the height requirements of any given build. These are 
then assembled with numerous jib sections, the quantity of which depends on the 
radius of operation required. Hence, crane owners mix and match the sections, as 
per the requirements of any given project. Furthermore, crane owners rationalise 
their portfolio on the basis of complex decisions regarding the state of supply, 
demand, project types and the market requirements. It has been a popular 
misconception that 10% of the world's tower cranes are in the United Arab Emirates 
(UAE). The population of tower cranes in the UAE is in fact miniscule in comparison 
with some of the larger European markets. Crane owners would sell their older stock 
in sections that they feel they no longer required. Neither they, nor any other vendor, 
would necessarily sell all of the sections that originally came with the crane. In our 
international times, sales can extend from Europe through to North Africa, Arabia and 
South East Asia. 


Manufacture of tower cranes is now a truly global industry. However, it should not be 
considered that worldwide tower crane manufacture is a relatively new concept, but 
merely that the exposure of global manufacturers is greater, as technological 
advances have been made and markets made readily accessible. There are well 
founded suppliers in India, Korea and China. The developments in manufacturing in 


China have resulted in that nation producing the greatest number of units globally. 
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Load bearing capacities of tower cranes have also progressively increased to 
accommodate ever increasing project specification requirements, in conjunction with 
site limitations and geometry. In order to provide some indication of such load 
bearing capacity magnitudes, one of the largest tower cranes (manufactured in the 


European market) has a capacity of 100 tonnes at 100m operating radius. 


 


2 Composition (Critical Components and Safety Devices) 
 


Tower cranes comprise of fabricated sections, for both the tower (mast) and the jibs 
(both main and counter) which are fastened together. The tower sections are usually 
in the form rectangular fabricated lattice frameworks with bolt or pin connections at 
each corner. The main jib sections are usually of a triangular form comprising of two 
bottom longitudinal cords and one top longitudinal cord which are again pinned 
together to construct the required length of jib for operational purposes. The counter-
jib is made up of separate fabricated sections which provide for counterweight 
hanging support at the extreme end, hoisting mechanism mounting locations, as well 
as access ways to such machinery. 
 
Where the crane incorporates an ‘A’ frame (cathead or tower) then tie bars are used 
to support the jib sections, from a structural perspective. 
 
The base of the tower is then fixed as per the designated configuration of the base 
(ground fixed anchors, cruciform or rail). 
 
A gearing system fixed towards the top of the tower is used to rotate the jib around 
the vertical axis of the tower, in order to provide the maximum operating 
circumferential range. 
 
The hook used for attaching the load is fitted to a hook block which is an assembly of 
pulleys enabling the hoist rope to reeve through to the hoist mechanism (Fig. 1.1). 
 


 
 


Fig. 1.1 – Ropes Being Reeved on Hoist Drum Fig. 1.2 – Correct Layering 
 
A trolley unit rides on the bottom cords of the main jib, enabling the radius of 
operation to be varied. 
 
The hoisting mechanism assembly, located towards the rear of the counter-jib, 
comprises of a hoist drum onto which the hoist rope is layered. The mechanism 
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assembly also includes a gearbox to regulate speed and a brake to hold the raised 
load (Fig. 2). 
 


 
 


Fig. 2 – Gearbox and Coupling Assembly 
 


 
 


Fig. 3 – Load Moment Indicator/Limiter (Cab Mounted) 
 
Safety devices included within tower cranes are used to ensure that operating limits 
are not exceeded and suitable warnings provided: 


 Rated Capacity (Load Moment) Indicator/Limiter (Fig. 3) – Device monitoring 
load and radius combinations which initiate alarms and prevent motion when 
load and/or stability limits are reached. 


 Hoist Limits – Devices that halt hoisting motions (predominantly in the upward 
direction), in order to prevent premature rope damage/failure and resultant 
loss of load. 


 Wind Speed Monitor (Anemometer) – Device providing warning of wind speed 
to enable operator to take appropriate action to ensure that the crane is not 
used where maximum crane wind speed is transgressed. 
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 Anti-collision Systems – Where two or more cranes are operating in close 
proximity then the device provides a warning to the operator of an approach 
to and by another crane. Motions may also be stopped. 


 Zoning Systems – Where a crane approaches a site restriction then a warning 
is provided to the operator. Motions may also be stopped. 


 Hazard Warning Beacon – Where a tower crane can be considered a hazard, 
due to its erected height, then a hazard warning beacon is placed at its 
highest point warning of its presence. 


 
Where such devices and systems are either over-ridden or ignored then this could 
place the crane operator, site and others in danger. 
 


 
 


Fig. 4 – CCTV Cameras and Screen to Improve Visibility 
 
Where vision can be limited by site configuration or the full path of the load cannot be 
viewed then depending on the consideration of risk, visual aids (Fig. 4) could be 
added to improve visibility and reduce the hazards. 
 
As a tower crane is a prominent structure, consideration should be given to providing 
suitable and sufficient lightning protection. For installed tower cranes, total reliance 
should not be placed on the earth conductor of any mains power supply. Satisfactory 
continuity should be afforded by an earth bond which can be secured to an 
accessible metallic section of the crane structure. In the case of rail-mounted cranes, 
at least one rail track should be electrically bonded at each joint and the track should 
be effectively earthed. Crane wheels should not be used for earthing, as continuity 
may not be guaranteed, as wheels could lift off. It is recommended that following the 
installation of lightning protection an earth continuity verification check should be 
undertaken. 
 
Tower cranes should be left to freely slew when in the ‘out of service’ condition. This 
is often referred to as allowing the tower crane to ‘weathervane’ and attempts to 
negate the affects of extreme wind loading. The purpose of such free slew is to 
ensure that the base anchorage/foundation loads are not exceeded which could 
result in crane instability. 
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Control systems can also be programmed to accept and compensate for 
oceanographic effects such as waves, currents, vessel motion, etc. Integrated Marine 
Monitoring Systems (IMMS) can be used to measure physical environmental 
parameters and structural responses to these environmental forces. However, such 
technology relies on the response capability of the mechanisms and is often 
restricted to high risk applications and not commonly applied. 


 
 


Fig. 5.1 – Typical Nomenclature (Free Standing Tower) 


 


 


Fig. 5.2 – Alternative Nomenclature (Tied In Tower) 
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The above configurations show both the differing nomenclature used around the 
world (Fig. 5.1 and 5.2), as well as the differing manners of fastening. 
 
A tower crane (Fig. 5.1) can be free standing which means that it has no other 
fastening other than its mounting to the ground. This indicates that the structural 
strength of the tower is sufficient in itself to sustain the applied loads for the 
operational radius and height of the works being undertaken. 


 
 


 


Fig. 6 – Building Secured Tower Crane (Variable Contoured Structure)  
 
However, many buildings require operational heights which exceed these free 
standing capabilities. In such cases, the tower of the crane will have to be restrained, 
in order to provide additional strength and stability. This is provided by fastening the 
crane back to the fabric of the building which it is working on by means of collar 
connections placed at predetermined spacing along the height of the mast (Fig. 5.2). 
Difficulties are encountered by either the varying contours and/or architectural 
aspects of buildings (Fig. 6) which provide unique problems in both crane securing 
and erection. In such cases bespoke collars and fitting arrangements are applied to 
enable the tower to be secured to the building. Furthermore, differing tower cranes as 
well as locations can be used to complete a building project. Initially a tower crane 
could be located within the central confines of the building construction. The build 
would then progress to a point where it would be logistically impossible to proceed 
without re-positioning. A crane could then be erected on a supported plinth fastened 
to the side of the building, appropriately engineered, and the tower crane would be 
erected and ‘climbed’ from that point. 
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  Fig. 7 – Tower Crane Mounted Within Building 
 
In confined locations or areas where there are geographical restrictions on the 
operating radius of the crane then the tower crane could be located centrally within 
the building area and operate radially outwards. This effectively requires the crane 
tower to be located within the centre of the building (Fig. 7), often in what is to 
become an atrium or a lift shaft of the finally constructed building. 
 


3 Element Descriptions 
 


3.1 Crane Types 


The following are all forms of top slewing tower crane. This is where the vertical 
tower (or mast) is stationary and the horizontal jib rotates (slews) around the vertical 
axis of the tower. 


 


3.1.1 Saddle Jib (Flat Top) 


For such cranes, a trolley unit runs on structural rails along the horizontal main jib 
varying the radius of operation. Hoist ropes suspend a hook block from the trolley 
unit. A hoisting mechanism comprising of a gearbox, brake, motor and hoist drum is 
used to raise and lower the hook block. 


 


     
 


 Fig. 8 – Trolley Unit    Fig. 9 – Hook Block 
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At the rear, a counter-jib is attached which holds a counterweight, aiding stability 
when the crane is under load. 
 
Slew gear is fitted to the top of the tower (mast) section and provides the means of 
rotation. 
 
The operators cab is located at the top of the tower, adjacent to the horizontal main 
jib. 
 
The flat top nature of the tower crane enables this configuration to be used at 
locations where there may be height restrictions and limitations in force, such as 
airports, yet still providing the required operating height of lift. 
 


 
 
   Fig. 10 – Saddle Jib Tower Crane – Flat Top 
 


3.1.2 Saddle Jib (‘A’ Frame or Cathead) 


Similarly for such cranes, a trolley unit runs on structural rails along the horizontal 
main jib, varying the radius of operation. Hoist ropes suspend a hook block from the 
trolley unit. A hoisting mechanism comprising of a gearbox, brake, motor and hoist 
drum is used to raise and lower the hook block. 


 
At the rear, a counter-jib is attached which holds a counterweight, aiding stability 
when the crane is under load. 


 
Slew gear is fitted to the top of the tower (mast) section and provides the means of 
rotation. 


 
The operators cab is located at the top of the tower, adjacent to the horizontal main 
jib. 


 
Tie bars are fixed to the ‘A’ frame and support the jib assemblies. 
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  Fig. 11 – Saddle Jib Tower Crane - ‘A’ Frame or Cathead 
 


3.1.3 Luffing 


Hoist ropes suspend a hook block from the main jib. A hoisting mechanism 
comprising of a gearbox, brake, motor and hoist drum is used to raise and lower the 
hook block and is assembled at the rear of the counter-jib. 
 


At the rear, a counter-jib is attached which holds a counterweight, aiding stability 
when the crane is under load. 
 


Slew gear is fitted to the top of the tower (mast) section and provides the means of 
rotation. 
 


The operators cab is located at the top of the tower, adjacent to the jib pivot point. 
 


Luffing ropes are used to raise and lower the main jib and alter the operating radius. 
The benefit of such cranes being that a significant height of lift can be obtained 
where a substantial operating radius envelope is not required. 
 


 
 


Fig. 12.1 – Luffing Tower Crane (Rope) 
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Where ropes could become slack such as when high winds push a raised jib back on 
its stops, there is the possibility of the luffing ropes disengaging from their pulleys. In 
such circumstances the ropes could become damaged or indeed prematurely fail. In 
order to prevent such a possibility, rope guards are employed to retain the ropes 
within the associated pulley grooves (Fig. 12.2). 


 


 
 


Fig. 12.2 – Rope Retention Guard (Bar) 
 


A new generation of tower cranes are operated by using hydraulic cylinders (Fig. 
12.3) to provide the luffing motion. This simplifies the assembly, as there is no 
requirement for luffing rope reeving and diverter pulley arrangements. Check valves 
either in the cylinder or at the interface with the hoses provides a means of protection 
against uncontrolled lowering of the main jib, in the event of a hydraulic hose failure. 


 


 
 


  Fig. 12.3 – Luffing Tower Crane (Hydraulic) 
 


3.1.4 Scissor/Articulating Jib (Swan Neck) Type 


Hoist ropes suspend a hook block from the main jib. A hoisting mechanism 
comprising of a gearbox, brake, motor and hoist drum is used to raise and lower the 
hook block and is assembled at the rear of the counter-jib. 
 
At the rear, a counter-jib is attached which holds a counterweight, aiding stability 
when the crane is under load. 
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Slew gear is fitted to the top of the tower (mast) section and provides the means of 
rotation. 


 


The operators cab is located at the top of the tower, adjacent to the jib pivot point. 
 


Luffing ropes are used to raise and lower the main jib section and alter the operating 
radius. The operating radius is further altered by the articulation of the swan neck 
section of the jib. The purpose being to enable very close proximity raising and 
lowering of loads in confined operating environments. 


 


 
 


  Fig. 13 – Articulating Jib (Swan Neck) Tower Crane 
 


3.1.5 Dockside 


Such cranes can be of the saddle jib or luffing jib variety and facilitate vessel 
construction and loading and unloading activities. They are often permanently 
installed at dockside locations (be that anchored or working on rails) and hence not 
exposed to the issues associated with periodic assembly and dismantling. 
 


The cranes are usually of heavier structural section and treated such that they can 
sustain environmental corrosion attack at shore side locations. 


 


 
 


   Fig. 14 – Dockside Tower Crane 
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3.2 Base Types 


 


3.2.1 Ground Anchors 


Foundation ground anchors are often constructed in advance of the tower crane 
erection. The specification of the crane will be known, due to the requirements of 
operation and these will then be transferred into the design of the ground base which 
predominantly would take the form of structural steel anchorages submerged 
beneath a concrete capping. 
 
Once complete, it is essential that the anchorage assembly is certified by a structural 
engineer as being designed and constructed correctly and fit for purpose. 
 


 
 


   Fig. 15 – Ground Anchor Forms 
 
The ground anchors should be of sufficient rigidity to ensure that the flexure in the 
foundation does not compromise stability of the tower crane assembly as a whole. 
The Tower 333 base (Fig. 15) has inherent flexibility which would not securely retain 
the crane. This emphasises the rigidity that is found in a ‘standard base’ comprising 
of a concrete pile cap and securely retained ground anchors. 
 


3.2.2 Cruciform Base 


A cruciform base is used where sub-surface workings are prohibited, usually when 
mounting on a preformed building surface or footing slab. As such the tower needs to 
be mounted and stabilised on the building surface. This is usually facilitated by 
mounting pads, spreading the load over an area of each corner footing with sufficient 
weights placed on the cruciform structure to aid stability, with regard to operational 
loading requirements. 
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   Fig. 16 – Cruciform Base Form 
 


3.2.3 Rail Mounted 


Similarly, rail mounted tower cranes are stabilised using sufficient weights placed on 
the base structure. However, in such instances, the entire crane would sit on rail 
bogies which would operate on a rail track, enabling mobility and repositioning of the 
crane through a defined rail length of travel. 


 


 
 


   Fig. 17 – Rail Mounted Form 
 


3.3 Climbing Frame 


Once erected the tower crane will continue to operate within the operational radius 
specified and to the height of lift required at the outset of use. However, as the 
building works increase in height the scope of the crane may need to be altered. This 
is facilitated by ‘climbing’ the crane. A climbing frame is used which clasps the tower 
enabling a section to be disconnected. A further tower section is craned in onto a 
platform, the tower is raised via hydraulic rams in a balanced configuration and the 
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additional crane tower section is then manoeuvred into position. The tower section is 
then secured to the original tower for continued use, at the new height of lift. 
 


 
 


  Fig. 18 – Climbing Frame (Hydraulic) Assembly 
 


4 Elements of Tower Crane Erection and Use 


 
The following attempts to sequentially present the essential elements of both tower 
crane assembly and use which, if not undertaken correctly, could compromise the 
integrity of the crane. 
 


4.1 Preparation of Base 


Where a tower crane requires a ground anchorage then it is essential that it is 
correctly designed and compatible with the operational specification of the crane. 
Prior to the erection of a crane, it is essential that the anchorage assembly is certified 
by a structural engineer as being designed and constructed correctly and fit for 
purpose. Any changes to the tower crane specification must be addressed with the 
base anchorage designers to ensure that alterations of any kind do not adversely 
affect the stability of the crane when in service. 


 


 
 


  Fig. 19 – Tower Crane Concrete Base (Part Complete) 
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4.2 Storage of Crane Components at Depot 


Tower crane structural components are very strong when used in their functional 
manner. However, when stored care should be taken to ensure that the framework 
components are not damaged (Fig. 20). 


 
 


Fig. 20 – Tower Section Storage 
 


The mechanical components should also be stored with care to prevent exposure to 
the corrosive effects of the environment which could result in premature malfunction. 


 


  
 


Fig. 21 – Hoist Assembly  Fig. 22 – Slew Gear Assembly 
 
Hoist ropes require particular consideration. They must be stored on drums to 
prevent kinks and damage from distorting the rope form and avoid corrosive 
environmental attack which could result in premature failure and release of load 
when in service.  


 


Fig. 23.1 – Hoist Rope Configuration 
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Fig. 23.2 – Typical Rope Defects and Causes   
 


4.3 Transportation and Delivery to Site 


 


 
 


Fig. 24 – Loading and Unloading of Tower Crane Components 
 
Tower crane components both structural and mechanical are transported to site via 
appropriate means (such as a lorry fleet). Depot loading can be undertaken by the 
use of a mobile yard crane or often a yard mounted tower crane. Site unloading is 
undertaken via a mobile crane which would subsequently be re-configured to erect 
the tower crane. 


 
Where there are physical site or roadway access restrictions then the delivery 
process of the tower crane components is scheduled in line with the erection 
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methodology, in order to avoid both site access and/or storage difficulties and to 
ensure that project programme time scales are not compromised. 
 


4.4 Storage at Site 


 


 
 


Fig. 25 – Site Storage of Tower Components 
 
An area on the site should be made available for storage of sufficient components at 
any point in time to enable the tower crane build to proceed. The storage location 
should be such that the tower crane components cannot incur damage from other 
site traffic or activities. 
 


4.5 Sequence and Method of Tower Crane Erection 


 


 
 


Fig. 26.1 – Tower Crane Erection – Counter Jib 
 


The erection sequence can vary depending on tower crane specification and site 
conditions. However, predominantly the tower sections are connected, individually 
section by section, until the required height is attained. This is undertaken by the use 
of a mobile crane which manoeuvres the required sections into position for the 
erection crew to connect. The slew gear assembly, top of tower section and cab 
sections are often assembled in one piece (sometimes known as the ‘hammer head’ 
assembly) and raised into position in one lift. Likewise, the tower ‘A’ frame (cathead) 
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is subsequently connected to the top of the tower. The counter-jib is often assembled 
and the hoisting gear assembly mounted, such that this can be raised and connected 
in one lift. The counter-weight blocks are then raised and fitted. 
 


  
 


Fig. 26.2 – Tower Assembly Fig. 26.3 - Connection of Main Jib Sections 
 
Depending on the size of the main jib this can either be assembled on the ground 
and then lifted into position or connected section by section. 


 
Once erected the rope will then be reeved through the pulley, trolley and hook block 
assemblies and terminations made and secured. 
 


4.6 Testing and Thorough Examination 


Once fully assembled, it is essential that operating limits and load and moment 
limiting devices are tested and checked, in order to ascertain that they are set 
correctly. 


 
The stability of the crane would be tested by the application of test weights which 
would assist in proving the structural integrity of the crane base as well as the 
assembled tower crane. 


 
Thereafter, prior to putting the crane into service, both local regulation and/or best 
practice advises that the tower crane is thoroughly examined (inspected), in order to 
ensure that it has been installed correctly and free of defects which could adversely 
affect its safe use. 


 


4.7 Periodic Maintenance and Inspection 


Local regulation and/or best practice advises that any erected tower crane should 
undergo regular periodic maintenance, in order to ensure that deteriorating 
conditions can be detected and monitored and crane manufacturer requirements for 
reliability of the crane can be attained following the manufacturer’s prescribed 
maintenance regime. 


 
Thereafter, periodic thorough examination (inspection) should be undertaken, in 
order to ensure that the crane is free of defect and safe for continued use. 
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4.8 Tower Crane Climbing 


 


 
 


Fig. 27 – Raising (Climbing) of Tower Crane 
 
As a building rises during construction then the tower crane may need to be altered 
to suit. This can be achieved by elevating the tower using a climbing frame. This 
requires the top of the tower to be effectively disconnected and hydraulically jacked 
by use of a retaining frame (Fig. 27) and an additional tower section lifted, positioned 
and then connected, before the frame is effectively disconnected. This requires the 
tower crane to be ‘balanced’ and operationally stable such that the climbing frame 
can effectively raise the tower crane. 
 


5 Supervisors and Operators 


 
Tower crane operators and supervisors (including Banksmen) should be suitably 
competent for their function. The burden of proof lies with the employer and would 
normally be shown via training records for the individuals, in conjunction with their 
own working history/experience. 
 
Local regulation and/or national industry sector requirements may very well place a 
requirement for additional verification, via certification and/or registration. 
 


6 Method Statement (Lifting Plan) 


 
Local regulation and/or best practice guidance would direct and advise that lifting 
operations for the erection, use and dismantling of a tower crane should be planned 
by a competent person with knowledge and experience of the planning and operation 
(referred to in the UK as the Appointed Person). Such plans should be documented 
in sufficient detail as to ensure that the hazardous activities have been suitably 
considered and appropriate methods of working clearly addressed. 
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It should be ensured that Method Statements should at least satisfactorily address 
the following: 
 


 All lifting operations to be carried out as per relevant standards pertaining for 
the local region (this may include crane de-rate where loadings cannot be 
accurately assessed). 


 The ground upon which any lifting operation is to be undertaken by support 
cranes should be firm, level and capable of withstanding the anticipated crane 
and outrigger loadings. The capability of the ground to sustain the applied 
maximum loadings should be confirmed prior to commencement. 


 All obstructions both overhead and in the path of the crane and/or load to be 
suitably cleared or adequately addressed. 


 Prior to commencement, all essential lifting personnel are to be given a 
toolbox talk to advise the risks and methods of working, prior to 
commencement. 


 Clear lines of communication between crane operators and lift supervisor to 
be maintained throughout the lifting operation. 


 Where the wind speed exceeds that which is acceptable for the combined 
crane operation then the lifting operation must cease. 


 The lifting area should be controlled such that access is only permitted to 
authorised and essential lifting personnel. 


 The security of the item(s) to be lifted should be checked and ensured prior to 
lifting to height. 


 No personnel should operate beneath the raised load. 


 Any changes to the method of lifting and the operation must be in agreement 
with the competent person who planned the lift. 


 
As long as the Method Statements satisfactorily address the above, then the 
provision of cover can be considered. 
 
It should also be considered that tower cranes could be used to raise and lower 
people. However, as a process this should be kept to a minimum and only if other 
more appropriate means are not logistically possible, due to access. Furthermore, a 
tower crane hoisting mechanism may have to be employed in an emergency situation 
to rescue an incapacitated operator or rigger. Such activities should also be 
appropriately planned and the hazards sufficiently assessed. 
 


 
 


Fig. 28 – Hoist Employed to Lower Injured Party 
 







 25 


7 Risk Assessment 


 
Local regulation and/or best practice guidance would direct and advise that lifting 
operations for the erection, use and dismantling of a tower crane should be suitably 
and sufficiently risk assessed, in order to both consider the hazards and provide 
control measures for the various hazardous elements of the lifting operation. 
 
Risks in the erection, climbing, use and dismantling of tower cranes should consider 
both the operation they have been designated for, as well as hazards presented by 
the site and those in the close proximity to the site which could cause dangerous 
interaction with the tower crane. 
 


8 Standards and Guidance 


 
Local regulation may address the requirements for the safe erection and in-service 
use of tower cranes. However, international standards and local guidance may exist 
which will provide the supporting detail required to enable a duty holder to comply 
with regulation. Although strict compliance with standards and guidance does not 
guarantee full regulatory compliance, it is seen as being the most effective way of 
attempting to comply with regulatory requirements. 
 
A sample of the available international standards and guidance are outlined below. 
 


8.1 International Standards 


International Standards Organisation (ISO) 
 
ISO 12480-1 Cranes – Safe Use – Part 1: General 
The standard aims to establish the required practices for the safe use of cranes, 
which include: 


 The provision of a safe system of work. 


 The suitable and sufficient planning of the operation. 


 The selection, provision and use of suitable cranes and equipment. 


 Maintenance, periodic checks and inspections of cranes and equipment. 


 The provision of properly trained and competent personnel. 


 The provision of adequate supervision by properly trained and competent 
personnel. 


 The availability of relevant and pertinent certificates and documents. 


 Prohibition protocols to prevent the unauthorised movement or use of cranes. 


 Prohibition protocols for the safety of persons not involved in the crane 
operation. 


 Coordination with other parties to guard against hazards. 


 Establishing mutually understandable communication methods. 
 
The crane operation shall include any necessary preparation of a site, erection, 
maintenance and dismantling of the cranes. 
 
ISO 9927-1 Cranes – Inspections – Part 1: General 
The standard specifies the inspections to be carried out on cranes including 
inspections prior to operation and regular inspections on a pre-determined periodic 
basis. 
 







 26 


The inspections (thorough inspections in ISO 9927-3 Crane – Inspections – Tower 
Cranes) are aimed at making sure a crane’s proper working and operational 
conditions are maintained. 
 
ISO 4306-3 Cranes – Vocabulary – Tower Cranes 
The standard aims to establish the most commonly used terminology and definitions 
in the field of tower cranes. 
 
ISO 23814 Cranes - Competency requirements for crane inspectors 
The standard was developed in order to achieve a uniformly high competency of 
crane inspectors worldwide. 
 
The standards were developed by ISO’s technical committee ISO/TC 96 Cranes and 
subcommittee SC 5, with input from international and national manufacturers, users, 
inspection bodies, higher education institutes, insurance companies and government 
health and safety organisations from around the world. 
 


8.2 Guidance 


This Code of Practice is prepared by the 
Occupational Safety and Health Branch 
Labour Department (Hong Kong) 
 
Code of Practice for Safe Use of Tower Cranes 
 
This Code provides guidance on the safe use and operation of tower cranes to 
ensure the safety of personnel working at or nearby those cranes. 
 
This Code covers management and planning of the lifting operation of tower cranes, 
requirements for operators, slingers and signallers, siting, erection, dismantling, 
height alteration, maintenance and testing of tower cranes. It also contains guidance 
pertaining to the selection, safe use and specific precautions when tower cranes are 
operating within a workplace. 
 
Best Practice Guide – Maintenance, Inspection and Thorough Examination of Tower 
Cranes (United Kingdom) 
 
Best Practice Guidance for Crane Duty Holders 


 Maintenance (and Repair) 
- Organisation and management 
- Availability of records and data 


 Inspection 
- User checks 


 Thorough Examination 
- Prior to putting into service 
- Periodic 
- Independent and impartial 


Organising activities on site: 
 Risk Assessment and Method Statement review 
 Competency of personnel (Operator and Supervisor) 
 Safety induction 
 Permit to work 
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9 Underwriting Considerations 


 


9.1 How to Insure 


There are several parties who may have an interest in the insurance of a tower crane 
depending upon:- 
 
Who owns it? 
Who is using it? 
On whose site it is being used? 
 
A contractor may own a tower crane they are using; however, it is most likely that 
they will be hiring in the machine from a crane hire company. Depending on the main 
contract conditions and those of the crane hire, insurance may be required by any or 
all of the parties involved. 
 


 A principal client may need to insure plant and machinery under their works 


cover 
 


 The main contractor will almost certainly need to insure for their liability under 
the terms of the hire contract in respect of both damage to the crane and 
continuing hire charges. 


 


 The crane owner will likely insure for their depot, transit, erection and working 
risks.  


 
Depending on which party is insuring, there are several methods of arriving at a 
premium which fairly reflects the risk to be insured:- 
 
An owner’s insurance may be arranged based on either or both of: 
  


 A valuation of the cranes. 
 


 The hire fees received split between the different types of contract conditions 
they hire under. 


 
A hirer’s insurance may be arranged on either: 
 


 A valuation of the item, an indemnity for continuing hire and the period for 
which the crane is to be used. 


 


 An annual basis based on hire fees paid split between the types of conditions 
hired under and a selected limit of indemnity. 


 
There are advantages to combining the value and fee methods of arriving at a 
premium. Proper valuation reflects the actual amount at risk at a given time. Fees 
relate to the amount of use the cranes are actually subjected to. 
 
As a general rule, the following provides indications of payback periods in terms of 
New Replacement Value (NRV) of plant versus Hire Revenue (HR) 
 


Type of Plant Payback Period 


Small hand & power tools 9 – 18 months 
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Small “towable” plant (compressors / 
generators etc.)  


18 – 30 months 


Small – Medium Mobile Plant 36 – 48 Months 


Medium – Large Mobile Plant 48 – 72 Months 


Mobile Cranes < 75 Ton 48 – 72 months 


Tower Cranes  60 – 120 Months depending on size 


 
Table 1 – Payback Period Indications 


 


9.2 Separate Contractor’s Plant and Equipment 


In the UK, whilst most plant policies do not in themselves exclude tower cranes under 
the basic policy wording, Insurers will often, as a standard underwriting approach, 
exclude tower cranes from their standard plant description.  
 
This means that if insurance is required on tower cranes, then the insured will need 
to provide separate detail of those cranes.  
 
The rationale behind this is that aside from smaller self erecting tower cranes, 
virtually all tower cranes represent a unique, differing risk from the next dependent 
upon: 
 


 Type 


 Size 


 Age 


 Value 


 Service & repair history 


 Claims history 


 Usage 


 Disposition 
 


9.3 Indemnity on Actual Value 


Due to the length of the expected useful working life of a tower crane being in the 
region of 25 years, valuation can be something of a difficult topic when looking at 
older cranes.  
 
The modular nature of a tower crane, dependent upon the history of a particular 
crane, can mean that the configuration of a given crane through its service life could 
be somewhat different from that of the original crane. Tower and jib sections would 
be interchanged, depending on need for a specific build and availability. Only where 
tower crane owners uniquely identify and trace their individual tower and jib sections 
will some degree of traceability for a given single crane configuration be possible.  
 
Furthermore, over the life of any given tower crane, control systems could have been 
upgraded, climbing frames changed, motors, brakes and couplings replaced, slew 
ring assemblies renewed, structural sections replaced and/or repaired and so on. 
 
Changes undertaken through the working life of the tower crane, including the ones 
outlined above, would result in an increase in the actual gross cost of the tower 
crane, whilst at the same time depreciation would have eroded the initial gross value. 
 
This means that the question of “how much is this crane worth?” could, if asked of 
several different of the owners’ personnel, yield quite a variation of answers. 
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Financial personnel would advise as to what the item represents as a depreciating 
asset on the books. Operational personnel would advise as to the price on the used 
plant market and Maintenance personnel would advise on how much the sum of the 
parts would be if replaced individually.  Critically, each of these valuations could be 
construed as correct and in turn misleading. 
 
This conundrum is not new to plant insurance and has been giving all parties 
concerned, from the client through the broker to the insurer, interesting challenges 
over the years in terms of arriving at a valuation for both setting a premium and in 
terms of the basis of the cover (i.e. Reinstatement as new or Indemnity). 
 
Book values and second hand market values are open to much interpretation and 
variation, whilst new replacement value is less so. In addition the cost of a partial 
damage loss is more geared to the cost of new parts. Therefore, the ideal insured 
value to use is that of NRV. 
 
The longer service life of a tower crane does mean that as an asset it depreciates at 
a slower rate than plant with a shorter service life. It is not uncommon for 
underwriters to allow 1 or perhaps 2 years reinstatement cover on general 
contractors plant provided that the plant is insured on a NRV basis. Whilst over a 
period of 5 or 6 years, a typical backhoe with a service life of around 10 or 12 years, 
will depreciate to around 35% of its NRV, a tower crane will naturally depreciate at a 
slower rate and an underwriter may feel inclined to extend the 1 or 2 year period of 
reinstatement to a longer period to reflect this. 
 
Major issues which have caused several challenges in terms of valuing and hence 
insuring tower cranes have been those of: 
 


 Grey Imports 
 


Tower cranes which have been manufactured by a reputable manufacturer 
but which may have been intended for and constructed to the standards of a 
country other than that where the risk is based can often be a challenge, 
when imported. Safety equipment requirements, build standards, overload 
margins and other risk critical factors can differ from country to country. Often 
the main agents of a manufacturer or the manufacturer themselves will refuse 
to repair grey import cranes. 


 


 Hybrid Cranes 
 


Hybrids are machines assembled utilising components from different cranes, 
e.g. tower from one crane, jib from another, hoisting gear assemblies from 
another. These are especially challenging where critical interfaces between 
differing elements may require the use of aftermarket adaptor sections to 
allow the jib and tower to be assembled. Again, manufacturers and agents will 
often refuse to deal with such items for repair. 


 


9.4 Standard Covers 


Dependent upon both the contract conditions under which the tower crane is being 
used and the risk appetite of the owner or hirer, there are a number of standard 
covers which the item could be insured under. Due to the inherent nature of a plant 
fleet, changing hire requirements, acquisitions and disposals, cover is normally 
underwritten on estimates and then adjusted at the close of the policy period. 
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An owner may elect to insure against: 
 


 Machinery Breakdown 
 


From a pure breakdown perspective, out with the issue of a structural failure, 
the tower crane is a relatively straightforward electro-mechanical machine. 
Motor sizes are not huge and much use is made of gearing and reeving of the 
sheaves to allow modestly sized motors to undertake relatively heavy lifts. In 
order to judge the exposure, the underwriter would normally base premium 
on: 


 


 Estimated new replacement value of the fleet/item. 


 Second hand market value. 


 Age of the equipment. 


 Maintenance regime. 


 Inspection regime. 
 


 Sudden and Unforeseen Damage 
 


SUD is the next “step up” from basic Machinery Breakdown and would extend 
the cover to include extraneous damage perils including impact, accidental 
overloading and jib collision. 


 


 All Risks Cover 
 


All risks covers can be misleading in their name because they would normally 
exclude breakdown and are essentially a fire and perils policy for the 
machinery. Within this cover, the impact and extraneous damage perils 
mentioned above would also be picked up. Cover would be underwritten 
according to the general underwriting factors above and would also take into 
account any element of “contingency” risk reduction by virtue of contract 
conditions requiring the hirer/user to insure the item whilst they are using it. In 
addition to the machine and client based underwriting information, this would 
entail the underwriter looking at: 


 


 Split of values (both NRV and second hand value). 


 Revenue for hires where the hirer has responsibility for insurance. 


 Revenue for “contract lifting”. 


 Revenue for hires where the owner has responsibility. 


 Idle / depot % of time 
 


This would allow the underwriter to determine the level of the time and degree 
to which the policy is exposed. 


 


A hirer may elect to insure against: 
 


 Hired in Plant Cover (All Risks) 
 


Hirer’s cover is normally a contractual liability cover based on the nature of 
the plant hired in, the usage and the contract conditions under which the plant 
is hired. Whereas the owner’s all risks policy will often exclude breakdown. 
The nature of this cover is such that liability for breakdown under the contract 
terms for which the hirer is responsible is normally covered. The type of 
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breakdown for which the hirer is normally responsible is, in general, 
breakdown caused by the negligence of the hirer. Breakdown due to the 
inherent condition, fault or defect within the crane would normally fall back to 
the owner. 


 
In addition to hiring in for own use, a plant or crane contractor will often hire in 
a crane in order to re-hire it onwards to a third party. Under these 
circumstances the underwriters will normally require that the onward hire is 
under no less onerous terms than the original hire. 


 
Cover would be underwritten according to the general underwriting factors 
above and by the underwriter looking at a breakdown of the hire fees paid by 
the differing types of hire contract (and hence the risks which are required to 
be insured): 


 


 Revenue for hires where the hirer has responsibility for insurance split out 
by the differing types of hire contract and hence levels of responsibility. 


 Revenue for hires where the owner has responsibility but the hirer retains 
responsibility for damage caused by certain elements such as slinging, 
banksmen, load disposition, etc. 


 Re-hire revenue. 
 


This would allow the underwriter to determine the level of the time and degree 
to which the policy is exposed. 
 


9.5 Possible Cover Extensions 


 


9.5.1 Lifted Goods 


Whilst general construction materials may have relatively low value per lift, 
mechanical and electrical service plant such as chillers, cooling towers, boilers and in 
some cases co-generation/renewable energy equipment have a much higher value 
and are often lifted onto the top of a structure by a tower crane.  Cover under this 
extension would normally be based on the type of goods being lifted, the frequency 
of lifts and the limit/values required. 
 


9.5.2 Own Surrounding Property 


Not all tower cranes are on construction sites. There are often cranes sited in 
locations such as steel stockholders, large recycling depots and not least some tower 
crane depot yards. In these circumstances, the Insured may wish to cover the 
potential damage to their buildings and plant and equipment which may be over-
sailed by the tower crane. 
 


9.5.3 Third Party Liability 


Whilst in a number of countries third party liability cover is not mandated, the 
requirements of a contract, a local licensing authority or just plain common sense 
mean that a user will often require third party liability cover. This may fall within the 
insured’s general liability coverage. In certain circumstances, liability insurers will 
deem the coverage too specialist to grant and some element of cover may need to 
be attached to the contract works or plant policies in respect of these risks. 
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Third party liability cover could also be increased by requirements laid down by local 
licensing authorities, depending on: 


 The hazardous nature of the contract being worked upon (hazardous 
materials either lifted or in close proximity to works, explosive materials, and 
critical operations such as hospitals, power stations, airports). 


 The height of the tower crane and its effective toppling radius. 


 The area being over-sailed by the tower crane (including roads, railways). 
 


9.5.4 Wind-off Cover 


Tower Crane accidents are relatively low frequency yet high severity incidents. 
Manufacturers of cranes require strict adherence to maximum allowable wind speed 
criteria during erection, climbing and general operation of tower cranes, in order to 
ensure integrity of the assembled crane. 
 
There are circumstances where for a particular lift, climb or erection stage, a large 
amount of preparation additional manpower, equipment and therefore cost has to be 
incurred. If the limiting wind speed on the given “go day” is above that which is 
specified by the manufacturer, work on or with the tower crane should cease. 
However, that expense may need to be incurred again when environmental 
conditions permit. 
 


9.6 Recommended Clauses 


The following are offered as clauses which relate to issues that would be of benefit to 
both an insurer and the insured regarding crane and component reliability. They 
highlight key processes and elements which although upon reflection may be 
considered time consuming and costly have been proven through experience to be 
not only good practice but both time and cost saving in terms of availability of the 
tower crane for the overall project on site: 
 


 Erection, use and dismantling of a tower crane are to be undertaken in 
compliance with applicable regulation and standards. 


 Inspection is to be undertaken periodically in compliance with applicable 
regulation and standards, to identify defect and assess deterioration. 


 Suitable and sufficient maintenance is to be undertaken periodically and 
appropriate repair, as per manufacturer’s specification and in compliance with 
applicable regulation and standards. 


 Suitable and sufficient non-destructive examination and testing of critical 
structural components of a tower crane is to be undertaken after 10 years of 
life. 
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ANNEX I 


 


Incident History – Case Studies 


The following case studies attempt to emphasise certain of the hazards pertaining to 
differing critical activities of tower crane erection and use. 
 
In addition to the technical issues outlined resulting in failure, collapse, injury and 
fatality there are also instances where the use of tower cranes could be adversely 
affected by external issues which could develop through the lifetime of a project. 
 
Erection of tower cranes can be affected by theft at any given site and hence the 
protection of the component parts of the assembly, via suitable and secure storage 
(especially of electrical cabling) should be considered where concern exists and local 
site history dictates. Likewise, the availability of tower cranes could be adversely 
affected by vandalism and hence security of access to the site should be considered.  
 
Tower crane operators are exposed, by virtue of the cab location. In certain hostile 
locations they could be threatened by terrorism or the criminal intent of others. This 
could result in the cessation of use of tower cranes until sufficient security measures 
have been implemented, delaying project time scales and causing overruns. 
 
Additional costs and potential claims could result from project delays caused by 
disputes between main and sub contractor groups. Such delays could be caused by 
financial disputes; materials supply chain shortfalls, transportation stoppages, labour 
availability and local authority embargoes. 
 
NOTE: An attempt is made to expand on the pictures in order to outline possible 
causes of such incidents without directly indicating that the hypotheses stated are 
directly the cause of the incidents pictured. 
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Case Study 1 - Tower Crane Erection and/or Dismantling 


 


                   
 


Fig. 29.1 – Erecting Crane Instability Fig. 29.2 – Main Jib Damage 
 
The above pictures show an overturned erection mobile crane adjacent to the crane 
tower structure (Fig. 29.1) during the lift of a main jib section. Fig.29.2 shows the 
damage to the main jib that could be incurred by a release of the load or the dropping 
of the jib during the over-turn of the mobile crane. 
 
Applied overload should be avoided by the activation of limiting devices such as the 
rated capacity limiters (RCL) which prevent the raising of loads beyond the specified 
maximum for the configuration of the crane. However, this is dependent on the crane 
operator programming the RCL correctly for the given configuration. 
 
Erection crane instability can also be caused by ground subsidence and/or excessive 
wind loading. 
 


 
 


Fig. 29.3 Tandem Lift Configuration – Dismantling Operation 
 
Where cranes are working either in tandem or in multiple lifting configurations then it 
is essential that the operation is controlled and coordinated. If not then either the load 
or one of the cranes could become unstable and collapse. Therefore, in tandem and 
multiple lifting operations clear lines of communication must be ensured between 
crane operators and supervisors. 
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Case Study 2 - Tower Crane Base Anchor Integrity 


 


 
 


Fig. 30 – Anchorage Collapse 
 
Preliminary investigations into the crane collapse revealed that the four tower base 
anchors located at the base of the crane had failed. This resulted in the entire 
structure toppling over. 
 
It was also suggested that the crane was not lifting any load at the time of collapse. 
 
Three workers were killed and two others were injured. 
 
The crane had been load tested and certified that the crane’s critical parts had been 
checked for flaws and were found to be sound. 
 
Detailed scrutiny of critical components, such as the anchors, prior to the structure 
being finally installed will enable defects to be readily identified. 
 
It is essential that all components used are of suitable strength and integrity. Tower 
crane owners and users should ensure that replacement components are of the 
correct type and that their supply history can be readily traced. 
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Case Study 3 - Tower Crane Climbing 


 


 
 


Fig. 31 – Instability of Climbed Tower Crane 
 
Such operations present inherent dangers; however, when correctly planned and 
executed then risks should be minimised to levels as low as is reasonably 
practicable. The main issue relates to the fact that at a given point in time during the 
climbing operation the tower is effectively guided and not absolutely restrained as it 
would be in a fully assemble state. Therefore, care should be taken to ensure that the 
jib arrangement is as balanced as possible and that the secondary effects of wind 
and crane movement are minimised. Such secondary effects need not be great to 
place significant strain on the climbing frame which will not be able to sustain gross 
loading and instability in the raised section. 
 
 







 37 


Case Study 4 - Tower Crane Assembly (Secured to Building) 


 


 
 


Fig. 32.1 – Collapsed Tower Crane 
 
It is essential that the erection of any tower crane is undertaken in a manner which 
ensures the security and stability of the finally assembled crane. 
 


 
 


Fig. 32.2 – Sheared Restraining Collars 
 
Where a tower crane operating height greater than its free standing capability is 
required then once climbed to the newly required height it must be restrained back to 
the building, in order to provide the necessary operating stability. The security of the 
collars must be ensured as they are a vital part of the structural stability of the crane 
in its enhanced operating configuration. 
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Fig. 32.3 – Failed Fibre Sling Used 
 
The erection process must also be controlled and the integrity of the lifting equipment 
used must be assured, as malfunction can have catastrophic consequences on the 
crane that is being assembled. 
 
In this instance, it is understood that subsequent to the climbing of the crane to the 
newly required level of operation, a third restraining collar was being lifted in to place 
to secure the tower crane to the building when the fibre belt sling used as a lifting 
accessory in the process failed. This resulted in the collar falling from the upper level, 
effectively guided by the tower structure until it sequentially sheared away the second 
(mid mast) and third (lower mast) collars. This resulted in the tower being 
unrestrained and not capable of sustaining the bending loads induced in the 
unsupported tower which then became unstable and toppled into adjacent buildings 
resulting in fatalities and injuries being incurred. 
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Case Study 5 - Tower Crane Operational Clashes 


 


 
 


Fig. 33.1 – Multiple Tower Cranes in Close Proximity Working 
 
Where tower cranes are operating in close proximity within any given site such that 
the rotational envelopes of the jibs interact then the working heights should be varied 
to prevent the jib structures from coming into contact. However, it may still be 
possible for the hoist ropes of one crane to interact with the structure of a lower 
crane. 
 
Anti-collision devices and zoning systems can be fitted which are designed to prevent 
cranes from transgressing defined operational radii or colliding with one another 
when multiple cranes are present on the job site. Sensors are fitted to each of the 
cranes which can measure parameters which can then be displayed in the operators 
cab. Where a proximity situation becomes increasingly unsafe, certain systems will 
slow down movement while warning the operator of any danger. These movements 
will then be decreased and eventually stopped to avoid collision with another crane. 
 


 
 


Fig. 33.2 – Site Operating Restrictions 
 
Tower cranes should be sited where there is clear space available for erection, 
operation and dismantling. Consideration should be given to proximity hazards such 
as overhead electric lines and conductors, power cables, radio frequency wave 
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transmission towers, nearby structures and buildings, stored materials, other 
construction works, airport flight paths and public access areas including highways 
and railways. 
 
However, where this is not possible and such site hazards/restrictions exist then 
zoning systems designed to prevent cranes from flying over forbidden zones can be 
fitted. The system operates on a similar basis as described for anti-collision devices 
whereby sensors located on the crane are used to prohibit movements over a 
designated forbidden zone. 
 
In certain instances it is not logistically possible and measures have to be put in 
place to cover not only the practical risks but also the site specific issues. At a 
construction site in Scandinavia, a new hospital was being built next to an existing 
hospital with a helipad and regular helicopter movements. The helicopters had to 
vary their flight path depending on the weather conditions and the delicate nature and 
condition of the patient being carried. Helicopter pilots had been given radio contact 
with tower crane operators, in order to forewarn of their imminent arrival/departure 
and avoid problems of the helicopter downdraft adversely affecting crane operations. 
 







 41 


ANNEX II 
 
The following checklist is provided to assist underwriters of tower cranes in the key 
(not exhaustive) issues which should be assessed when considering providing cover. 


Tower Crane Underwriting Checklist 
 


Topic Remark Yes No 


What type of tower crane is 
to be erected? 


Saddle. 
Luffing. 
Scissor/Articulating Jib (Swan Neck). 
Dockside. 


  


What base type is to be 
used to secure the tower? 


Ground Anchors. 
Cruciform Base. 
Rail Mounted. 


  


Where ground anchors are 
to be used, have they been 
designed and constructed 
correctly? 


Designed by competent organisation. 
Constructed by competent contractor. 
Assessed by competent Engineer as 
being suitable for specification of tower 
crane.  


  


What work is to be carried 
out by the tower crane? 


Construction. 
Industrial Yard/Depot working. 
Shore-side loading. 
Demolition. 


  


Is the tower crane free 
standing or requires tying 
back to the fabric of the 
building? 


   


Is it envisaged that the 
tower crane will be ‘climbed’ 
within the duration of cover? 


How many times?   


Is the transportation route 
free of obstacles? 


Logistically, regarding access to site. 
Physically, regarding overhead obstacles 
and underground services. 


  


Are there significant site 
restrictions? 


Confined site area. 
Other operating tower cranes in close 
proximity. 
Non-sailing zones (close proximity 
buildings, public access ways, air traffic, 
rail, road, etc). 


  


Where site restrictions exist, 
what measures are in place 
to reduce hazards? 


Anti-collision devices. 
Zone limiting devices. 
Radio communication. 
Hazard warning beacon. 
CCTV. 


  


Are there suitable and 
sufficient storage areas and 
facilities on site? 


   


Are the site and storage 
secured? 


   


What types of loads are to 
be lifted and lowered by the 
tower crane? 


Goods (General). 
Goods (Hazardous). 
Goods (Valuable). 
People. 
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Has a suitable and sufficient 
risk assessment been 
carried out? 


Erection of the tower crane. 
Use of the tower crane. 
Dismantling of the tower crane? 


  


Has a suitable and sufficient 
lifting plan (method 
statement and safe system 
of work) been completed? 


Compiled and changes controlled by 
competent lift planning Engineer. 
Erection of the tower crane. 
Use of the tower crane. 
Dismantling of the tower crane. 


  


Are the ground conditions 
capable of sustaining the 
maximum erection crane 
and outrigger applied 
loads? 


Mobile crane outrigger loads supplied by 
crane company. 
Assessed by competent lift planning 
Engineer. 


  


Where the magnitude of the 
loads cannot be quantified, 
have the erecting cranes 
been suitably de-rated? 


   


Is the lift area cordoned off? Access only to authorised persons.   


Is the tower crane to be 
periodically maintained? 


Competent maintainer to manufacturer’s 
specification. 


  


Is the tower crane to be 
tested, prior to use? 


Stability load test subsequent to erection.   


Is the tower crane to be 
inspected, prior to use? 


Verify suitable erection and condition.   


Is the tower crane to be 
periodically inspected? 


Verify condition and detect defects that 
have developed. 


  


Have any critical 
supplementary works been 
carried out on the tower 
crane? 


Accident/incident repairs. 
10 year non-destructive examination. 


  


Who is to carry out the site 
work with the tower crane? 


Competent Crane Operators 
Competent Crane Slingers/Banksmen 
Competent Lift Supervisor(s). 


  


Who is the cover for? Principal project client. 
Main contractor. 
Crane owner/hirer. 


  


What is the cover for? Erection/dismantling cranes. 
Tower crane use. 


  


How is the premium to be 
quantified? 


Indemnity on actual tower crane value 
(age). 
Hire fees. 
Specified period (annual). 


  


Total value of this cover?    


Inception/Expiry date(s) of 
this cover? 


   


Types of cover (Standard) 
requested? 


Machinery Breakdown. 
Sudden and Unforeseen Damage. 
All Risks Cover. 
Hired in Plant Cover (All Risks). 


  


Types of cover extensions 
requested? 


Lifted Goods. 
Own Surrounding Property. 
Third Party Liability. 
Wind-Off Cover. 
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Risk Management


Risk Consideration


The probability of the harm occurring


RISK = HAZARD x PROBABILITY


If it can happen, it will happen
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Risk Management


Legal Compliance


European Legislative Structure
 Supply Legislation – Goal setting directives, stipulating the minimum build 


requirements for equipment (i.e. Machinery Directive).
 User Legislation – Goal setting directives, stipulating the minimum safety 


requirements for the use of equipment in the workplace (including construction 
sites).


European States
 National interpretation of European directives.


Indian Legislative Structure (Similar)
Parliamentary statutes
 National Building Code of India – Guidelines for regulating building construction
State Legislatures
Union Territory Legislatures
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Risk Management


International Standards


International Standards Organisation (ISO)


ISO 12480-1 Cranes – Safe Use – Part 1: General
The standard aims to establish the required practices for the safe use of cranes, 
which include:
 The suitable and sufficient planning of the operation
 The selection, provision and use of suitable cranes and equipment
 Maintenance, periodic checks and inspections of cranes and equipment
 The provision of properly trained and competent personnel
 Coordination with other parties to guard against hazards
 Establishing mutually understandable communication methods


The crane operation shall include any necessary preparation of a site, erection, 
maintenance and dismantling of the cranes
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Risk Management


International Standards


ISO 9927-1:2009 Cranes – Inspections – Part 1: General
ISO 9927-3:2005 Cranes – Inspections – Part 3: Tower cranes
The standards specify the regular inspections to be carried out on tower cranes including daily 
inspections, periodic inspections and thorough inspections. They are aimed at making sure a 
crane’s proper working and operational conditions are maintained


ISO 23814:2009 Cranes - Competency requirements for crane inspectors
Developed in order to “achieve a uniformly high competency of crane inspectors worldwide”


The standards were developed by ISO’s technical committee ISO/TC 96 Cranes subcommittee SC 
5, with input from international and national manufacturers, users, inspection bodies, higher 
education institutes, insurance companies and government health and safety organisations from 
around the world


“The progressive introduction of new international standards and the regular review of existing 
ones will have a direct and positive effect on general safety by reducing potential hazards, as 
well as helping to remove technical barriers to the international trade in cranes.” ISO states.
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Risk Management


Risk Assessment


Suitable and sufficient
- Erection (Dismantling) stage (Installer)
- Climbing stage (Installer/End User)
- Use stage (End User)


Risk to employees at work
Risk to others at work location
Risk to others in the vicinity of the work location


The risk assessment should identify the risks arising from or in connection with the work activity


The level of detail in a risk assessment should be proportionate to the risk
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Risk Management


Risk Assessment and Method Statement


Site access (obstructions, services, traffic management, work area, etc)
Persons in the vicinity of lifting equipment (control of hazard zone)
Confirmation of ground condition suitability (sub-surface ground composition)
Preparation of anchorage/crane base
Capacity and marking of lifting equipment (duty charts, ballast, etc)
Planning of reconfiguration operations (erection sequence and working configuration)
Management of the lifting operations


- Duties of the lift supervisor
- Control of lifting operations
- Safe system of work
- Communication lines
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Risk Management


Control Measures


Relevant data should be available relating to components of any given Tower Crane build, 
which would include:


Crane erection method statement
What is the configuration of the crane(s) in question and how will this alter?
Test documentation for the configured state
The crane build and safety devices?
Adequate equipment maintenance/repair and records
What maintenance and repair has been carried out and by whom?
User checks
Daily and Weekly
Training for the work function
Provision of suitable and sufficient information and instruction
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Risk Management


Storage of Crane Components at Depot


Important that storage conditions do not 
damage structural elements


Lowest sections to be raised so as not to rest 
in water pools avoiding corrosion build up


Strut on strut location fine as that rests strong 
section on strong section


Problems exist when sections are not neatly 
stacked and upper sections rest on the 
diagonal braces of lower sections


Should also consider auxiliary sections such 
as stairwells and their protection
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Risk Management


Storage of Crane Components at Depot


Important that storage conditions protect 
mechanical assemblies


Mechanical assemblies such as those for hoist 
and slew should be stored in a manner which 
minimises the adverse affects of the 
environment


This would extend to ancillary items including:
 Ropes
 Electrical control systems


Environmental affects could cause deterioration, 
malfunction and/or premature failure
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Risk Management


Transportation of Crane Components to Site


Important that means of loading and 
transportation do not damage components 
and assemblies


The depot yard crane or sited tower crane 
would be used to load components on to 
suitable transport


At site the components would often be 
unloaded by the erection mobile crane or an 
adjacent tower crane which may be on site
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Risk Management


Storage of Crane Components on Site


Important that the components are stored on site in a 
manner which minimises the potential for damage


Components should be stored away from site traffic, 
where possible


Road access and site area restrictions can result in a 
sequential scheduling of the crane components to site. 
These are then unloaded from the transportation and 
immediately hoisted into position.
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Risk Management


Preparation of Tower Crane Base


Important that the base is correctly designed, constructed and is compatible with 
the crane to be erected


Any alterations to the crane or the base must be suitably addressed to ensure integrity of 
the assembled crane


Prior to the erection, it is essential that the crane base is certified by a structural engineer 
as having been designed and constructed correctly
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Risk Management


Sequence and Method of Tower Crane Erection


Important that the method statement clearly deals with site 
conditions and limitations and is adhered to


Site restrictions can cause variations in tower crane build 
sequence and the method statement should address this


Once the base has been verified the mast sections are 
sequentially connected


The slew gear is then located at the top of the build


The counter-jib can be raised in one section


The main jib can be raised in one or a number of assembled 
sections


Counterweights are then located
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Risk Management


Thorough Examination/Inspection


Inspection post installation and prior to first use at a new site
Regular inspection when in-service
Inspection post, repair, alteration or incident and prior to 
placing back into service


Place inspection in context
 Operational environment


- Demolition
- Construction


 Duty
 Utilisation
Consider defects and weaknesses
Recommend actions to rectify
Advise on Health & Safety improvements







Engineering


9/30/2013© Copyright Allianz 16
IMIA - New Dehli 2013


Risk Management


Thorough Examination/Inspection


Detailed visual scrutiny of critical load path items:
 Structure
 Mechanical components


Functional testing of safety devices:
 Rated Capacity Indicator
 Rated Capacity Limiter
 Hoist Limits (Upper and Lower)
 Slack Rope
 Slewing Limits
 Travel Limits
 Derricking Limits
 Anti-collision
 Wind Speed Indicator


Exposure of critical hidden parts.


Supplementary Testing (at discretion of Competent Person)


Competent Person


Person with appropriate practical and theoretical knowledge and experience of the lifting equipment which will enable 
them to detect defects and weaknesses and to understand their significance with regard to the continued safe use of 
the lifting equipment
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Risk Management


Maintenance


Cranes should be maintained in:
 An efficient state
 Efficient working order
 Good repair


It is advised that maintenance is documented to 
prove it is being completed and to enable the 
monitoring of deterioration


This would extend to:
 Replacement of components
 Repair details


Maintenance to be carried out as per manufacturers 
specification
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Risk Management


Supervisors and Operators


It is important that those who supervise, erect and operate tower cranes are 
competent for their duties


The burden of proof lies with the employer and would normally be shown via training records 
for the individuals, in conjunction with their own working history/experience


Local regulation and/or national industry sectors may very well place a requirement for 
additional verification, via certification and/or registration
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Risk Management


Tower Crane Climbing


As any construction rises there may be a 
requirement to raise the associated Tower 
Crane


A sequential process of:
 ‘Balancing’ the crane
 Securing the climbing frame
 Disengaging mast sections
 Hydraulically raising upper section of crane
 Inserting new mast section


Extremely hazardous activity to be undertaken 
by suitably trained personnel
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Risk Management


Underwriting Considerations


How to insure?
 Principal project client
 Main contractor
 Crane owner


Separate Contractors Plant and Equipment
 Ensure that insurance provider is supplied with sufficient detail of cranes and there use (climbing)


Indemnity on Actual Value
 Difficult to clearly ascertain, due to the modular nature of Tower Cranes


Standard Covers
 Machinery Breakdown
 Sudden and Unforeseen Damage
 All Risks Cover
 Hired in Plant


Possible Cover Extensions
 Lifted Goods
 Own Surrounding Property
 Third Party Liability
 Wind-off Cover
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Risk Management


Underwriting Considerations


Recommended Clauses


Erection, use and dismantling of a tower crane are to be undertaken in compliance with 
applicable regulation and standards


Inspection is to be undertaken periodically in compliance with applicable regulation and 
standards, to identify defect and assess deterioration


Suitable and sufficient maintenance is to be undertaken periodically and appropriate 
repair, as per manufacturer’s specification and in compliance with applicable regulation 
and standards


Suitable and sufficient non-destructive examination and testing of critical structural 
components of a tower crane is to be undertaken after 10 years of life
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Case Study


Incidents – Crane Collapses


Applied overload should be avoided by the 
activation of limiting devices such as the 
rated capacity limiters (RCL)


Erection crane instability can be caused by 
ground subsidence and/or excessive wind 
loading


For tandem or multiple lifting configurations 
then it is essential that the operation is 
controlled and coordinated. Clear lines of 
communication must be ensured between 
crane operators and supervisors
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Case Study


Incidents – Crane Collapses


Investigations into the crane collapse revealed that the four 
anchors located at the base of the crane had failed 
structurally. This resulted in the entire structure toppling 
over. It was also suggested that the crane was not lifting any 
load at the time of collapse


Three workers were killed and two others were injured


The crane had been load tested and certified that the 
crane’s critical parts had been checked for flaws and were 
found to be sound


Apparently a lack of detailed scrutiny of the mast anchors 
before the structure was installed had prevented defects in 
the mast anchors from being readily identified and these 
defects had resulted in the crane's collapse
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Case Study


Incidents – Crane Collapses


Tower crane climbing operations present inherent dangers


When correctly planned and executed then risks should be 
minimised to levels as low as are reasonably practicable


During the climbing operation the tower is effectively guided 
and not absolutely restrained as it would be in a fully 
assembled state


The jib arrangement should be as balanced as possible so 
that the secondary effects of wind and crane movement are 
minimised


Secondary effects need not be great to place significant 
strain on the climbing frame
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Case Study


Incidents – Crane Collapses


Where tower cranes are operating in close proximity then the working 
heights should be varied to prevent the jib structures from coming into 
contact


Anti-collision devices and zoning systems can be fitted which are designed 
to prevent cranes from transgressing defined operational radii or colliding


Tower cranes should be sited where there is clear space available for 
erection, operation and dismantling


Consideration should be given to proximity hazards such as:
Overhead electric lines
Radio frequency wave transmission towers
Nearby structures and buildings
Stored materials
Other construction works
Airport flight paths
Public access areas including highways and railways


Where site hazards/restrictions exist then zoning systems designed to 
prevent cranes from flying over forbidden areas can be fitted
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Risk Reduction


How do we maximise potential for project success!


Accidents do happen
Ensure that no-one gets hurt


Accidents avoided by:
Comprehensive planning
Attention to detail
Competent/Trained staff
Provision of relevant data
Good communication


Partnership!
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