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1.0 Introduction

This Technical Information Note provides a summary of the main points given in the more
detailed companion document; ‘Planning & Control of Lifting Operations in Wind’, devised by the
Crane and Tower Crane Interest Groups (CIG/TCIG).

Wind acts on the structure of the crane and on the load - equipment manufacturers have made
an allowance for the wind acting on the crane and the load whilst it is in-service.

The person planning the lifting operation is therefore advised to understand what the
allowances are and what to do where the projected area exceeds the area to weight ratio
allowance, which is generally held at 1m?/tonne - and what to do for different shapes of the load.

Wind speed and conditions can change rapidly. As a rule-of-thumb or approximation, it is
estimated that it takes on average 20 minutes for the wind to rise from 13m/s (30mph/47kmh) to
20m/s (45mph/75kmh) and then a further 20-minutes to reach 27m/s (62mph/100kmh).

This document identifies key individuals, their responsibilities for timely decision making, as well
as creating and following lift plans and risk assessments. Initially the process of assessing the
wind speed is discussed and then a worked example is provided.

This document does not cover the lifting of persons using cranes.
2.0 Core principles when planning lifting operations

There are a series of core principles that the Appointed Person (AP) should be aware of
regarding the crane or other lifting appliance, the load as well as what the likely forecast will be,
along with the limitations of the forecast.

A lift plan that considers wind properly not only states limiting windspeed(s), but also explains
how to control the load in the wind, whether using manual mechanical control measures or
‘below the hook’ electro-mechanical load control devices.

2.1 Know the crane and the load

e Select the crane or lifting appliance, including its rigged configuration (e.g. jib or boom
length or addition of a luffing fly all of which affect the permissible wind speed);

¢ Identify the in-service maximum permissible windspeed for the appliance and
configuration (Vmax);

e Seek advice as to what the OEM (Original Equipment Manufacturer) identifies as the
permitted projected surface area for a given weight, as many OEM’s publish tables;

e Calculate the maximum projected surface area of the load and divide it by the weight
of the load (below the hook). This requires the planner to identify a factor to be applied
to the area. The factor is dependent on the shape of the load;

e Complete the calculation (shown on the following page) to assess if the load is wind
sensitive and hence reduce the in-service wind speed (Vmax) accordingly to (Vmax m/a);

o Identify if there is a different out-of-service wind speed for the crane;

e Examine if there is a limiting wind speed due to a lifting accessory (such as a vacuum
unit).
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There may be three limiting wind speeds, although one will always govern. For example, a
tower crane’s design in-service wind speed limit is 20m/s (45mph/72kmh) but industry generally
limits it to 17m/s (38mph/61kmh) to allow time to correctly set the crane in the OEM’s out-of-
service condition.

However, where lifting using a vacuum lifter for example, this reduces to 8m/s (18mph/28kmh),
or where carrying a large shutter, it could be reduced to 7m/s (16mph/25kmh).

Worked example:

Consider a shutter of area load 3.6m high x 2.4m wide, weighing 1300kg:
Projected surface area = 3.6m x 2.4m = 8.64m?
Drag Coefficient, say=1.2
Surface area exposed to wind = 1.2 x 8.64 = 10.368m?

If the tower crane has a maximum working wind speed for its configuration of Vmex = 17m/s
(38mph/61kmh), then use the formula from the relevant crane design standard allows the following
adjustment to the maximum permissible wind speed (V max m/a);

1.2x1.3

Permissible wind speed reduces to Vimaxmm = 17m/s x o306 - 17 x 0.388 = 6.5m/s (14mph/23kmh)

NOTE: The above formula can be found in Annex D-1 of BS7121-1:2016 and EN13000:2012+A1:2014
for the design of mobile cranes.

In the above example, the crane could technically work in a wind speed up to 17m/s, but the
wind acting on the load of an area of 10.4m? could limit it to 6.5m/s.

If the load is sheltered from the wind, then the crane may be able to work to its upper limit.
However, the operator must ensure that the load is adequately sheltered and that the crane
remains controllable e.q. if the slew brake still holds the crane. It could be too late if the crane is
being blown through its slew brakes, meaning that the crane should already be in its out of
service condition by this point.

The crane operator often only has wind speed readings at the top of the cathead / a-frame /
strut / top chord of jib, but this is not where the load is.

The crane operator should be aware that although the hook block and load may be working in a
sheltered location, the slewing portion of the crane could be working in a higher windspeed.

The crane operator will therefore need to assess what is safe, based on the way the load is
observed to move, as well as the responsiveness of the crane to the planned slewing motions &
the safe handling of the load by the lifting team. It may be helpful to provide a handheld
anemometer to the crane / lifting supervisor to use at the lift location if there is any concern
about the actual windspeed.

The AP should advise the lifting team via the written lift plan and risk assessment what the
limiting wind speeds are for the loads being lifted. This could be simplified to colour-coded
markers being attached to loads to allow easy identification for the crane operator of what is
being lifted, so that the wind speed is monitored with greater confidence.

The AP would not be able to assess the on-site weather conditions if not present on site, so
some autonomy needs to be given to the site team to apply the lift plan (including any limiting
wind speeds) to the prevailing site conditions and wind direction / progress of the works.

Regular site visits by the AP should therefore be completed to assess the changing
environment and relevance of the lift plan to activities.
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2.2 Understand the forecast

The following section aims to help the AP understand the complexities of assessing wind,
understanding what a forecast means as well as the imprecise nature of forecasting.

Interpreting forecasts for wind speed can be difficult for the following reasons:
e Forecasts are provided at a height of 10m above ground;

e Forecasts may be given based on an instantaneous gust or based on the average wind
speed, over a period of 10-minutes. These values can be very different;

o Forecasts are provided for the weather at the middle of a 10km x 10km grid square, so
are likely to miss local topographical features and the potential effect of neighbouring
buildings.

Forecast Type Duration/Definition Use in Lifting Operations

Used in crane design & winding off decision-

Instantaneous gust 3-second peak gust speed making

Mean average of readings

taken over 10-minutes Used in general weather forecasts

10-minute mean

Forecasts should be site-specific and consider the height at which the operation is happening.

The AP should obtain the forecast for the height of the operation. This may be from a height-
corrected forecast or by applying factors to convert forecasted wind speed values from the low
height to values that could be experienced at the height of the lifting operation'. Some AP’s may
have access to height-corrected forecasts through crane apps or meteorological services.

Windspeed forecasting is not a precise science and there are many factors that can influence it.
The key actions for the AP and client are to:

¢ Understand the location of the lifting operation;

o Understand if there are any local features that will funnel or cause the wind to swirl;

¢ Obtain an accurate, up-to-date forecast of the wind speed for the lifting operation, at the
height where the activities are being undertaken, as well as for the height that the
crane’s jib is at;

e Assess if the crane and load is likely to be moved by those windspeeds (having
undertaken the basic calculation in 0;

e Provide clear instruction for the lifting team what the crane’s limiting wind speed is and
what the load’s limiting wind speed is.

NOTE: The client may have subscribed to a forecasting service that provides the wind speeds at various
heights for the location of the building, or there may be an app available that offers a similar service. Any
forecasting data used to make decisions should be recorded.

! Liebherr Influence of Wind document, Table 2 provides factors to calculate the likely wind speed at height above
ground level (AGL). Figures include: 1.181 at 50m AGL, 1.272 at 100m AGL and 1.329 at 150m AGL. This assumes a
wind gust speed has been supplied in the forecast. This may increase even further, if average wind speeds are being
supplied (such as from a BBC forecast). A further factor would then be required which increase the average to gust
speed: 1.653 at 50m AGL, 1.78 at 100m AGL and 1.861 at 150m AGL. This allows for converting the 10-minute mean
wind to a maximum gust. It is not always obvious which windspeed is being quoted in the forecast, so care must be
taken when using the data.
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2.3 Understand how the load will be controlled

Wind acts on the face of the load that is into the wind.

If uncontrolled, it will rotate to present an equal face
area to each side of the centre of gravity of the load,
i.e. there is a balanced force on each side of the line
of action of the centre of gravity.

To achieve the equilibrium, the load will swing past
and then back several times to settle — assuming the
wind direction is uniform.

Fig. 1 Showing that because the centre of gravity of
the load is not in the geometric centre of the beam, it
will rotate until there is an equal projected wind area
on each side of the centre of gravity, on the centre of
the crane’s hook.

Note: the following image are representational of images
found in Bechtel load control guidance

2.4 When taglines are appropriate

Loads also need to be rotated around obstacles, or
they need to rotate from the orientation they were
delivered in, so that they can positioned. An
alternative example would be a tower crane’s front jib
when there is a wind sail on one end. Adding a
tagline to the side that has a larger wind area

should help to stabilise the load and rotate it into
position, provided the wind is not too strong.

The direction of the tagline(s) need to be in the
opposite direction of the wind and at an effective
angle to the load as shown in Fig.2.

The shallower the angle of the tagline(s) to the
load, the less effective the control of load becomes
(Fig.3 & Fig.4)

The tagline is not to be used to wrestle with the
wind, but only for final positioning or guiding
between obstructions, so that the slinger/signaller
does not handle the load and place themselves in
danger.

Since the wind force is rarely uniform or steady, the
lifted load does not usually settle into a steady
position & some form of control is often needed,
especially where careful positioning is required.

Load control maybe needed at both ends of the
load to stop over correction.

Taglines used at an angle
to the load that assures
effective control
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2.5 Tagline limitations & hazards

Taglines should not be the answer to all load control problems. Below are a list factors to
consider when planning to use a tagline. These could form part of a risk assessment:

Has the user been trained in the principles of the safe use of a tagline?

Does the risk assessment for the activity assess the risks posed by their use?

o Can the user(s) control the load given the forecasted windspeed and the wind area of
the load?

Can the user be positioned to control the load effectively and for the complete load path?
Are additional hazards present when using a tagline(s)?

Is the tagline designed for the purpose, rather than a length of rope?
Is the tagline the correct strength, length and un-knotted?

Can it be attached to end of the load that needs to be controlled, which is preferable to
attaching it to the lifting accessory attachment point?
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2.6 Content of risk assessment
Hazards to be considered should include, but may not be limited to:

e Tagline loops around limb, entangling and then lifting or dragging the singer-signaller up
with the load;

e Narrow lifting corridors between buildings;

e Working on a scaffold;

o Passing a load over a building with a trailing tagline which could be snagged;
¢ Working at height with incorrect length and /or incorrectly positioned user(s);
e  Sudden gusting wind;

e Over-reaching to gather the tagline;

o Walking under or very close to the load to retrieve the tagline;

e Using the tagline to drag a load out of radius or into radius;

e Using a tagline to guide the load against wind rather than hold and rotate the load. This
suggests a tagline is not the correct tool for the task or the operation should cease
because the wind is too high for the users to safely control the load.

It is important to operate under the principles of the industry initiative:
Hands Off, Step Away, Safe Space (HOSASS) when using taglines
and push-pull poles — see htips://www.illapg.com/updates-downloads-
links/

2.7 Control of load once in the air

A load should always be under control. This is particularly relevant at the load pick-up and load
detachment points where the load will be close to the slinger-signallers.

The difficulties have been identified concerning the selection and use of taglines, as well as the
importance of obeying the principles of HOSASS.

The following items should be considered prior to lifting each load, with particular attention to
wind:

e Security of the load within or by attachment to the lifting accessories;
o Safety of those handling the load;

o Visibility of the whole path of the load from pick-up location to placing the load, with
verbal direction of the crane operator by the slinger-signaller(s);

e Potential for overturning the crane due to a load with a large projected face area,
transferring horizontal force into the hoist rope and hence the tip of the boom;

e Losing control of the crane’s ability to control slew due to wind pressure acting on the
side of the boom and load such that the slew brake can no longer hold the load steady;

e Direction of slew, wind direction, and type of load;

¢ There are no obstacles that prevent the safe use of the load control strategy on site,
especially where taglines are risk assessed for use;
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o Where the load is close to the ground, it may be better to use of push-pull poles. These
allow the pushing of the load without needing to place a hand on the load and also the
retrieving of any slings that are close to or under the load;

e Use of a below the hook electro-mechanical load control device to control the
orientation of the load by remote control.

The risk assessment should address the control of long loads, with particular attention to
controlling load spin where the load can strike the crane’s boom/jib.

2.8 Below the hook electro-mechanical load control device

There are a number of devices that are available for the appointed person to select from. The
images below are a selection of the various types.

These can be particularly useful on congested sites where there is limited room for effective
tagline use or where due to height, the load cannot be controlled by a tagline.

In this scenario, the load length is greater than the width of the lifting corridor such that the load
could strike an adjacent structure or swing over an adjacent highway. This could be relevant
where a load is lifted close to a facade that can be damaged by a rotating load or snagging on a
scaffold.

A risk assessment should be completed prior to selecting and using this type of equipment.

The benefits are that a load can be steered down shafts of limited size or through bays of
steelwork without the need for taglines, which can get snagged and should eliminate the need
to stand under the load in order to control it.

However, due to the power of these devices, there could be a misguided attempt to undertake
lifting operations beyond the crane’s in-service wind area allowance of 1m2 per tonne.

Where the crane requires a downrate to the working windspeed because the load is lightweight
and has a large face area, then the required downrating to the wind speed should be obeyed by
the user. The crane operator can advise what the actual wind speed is, so decisions of a safe-
to-proceed nature can be made prior to commencing individual lifts.

A properly completed lift plan should already contain the revised down-rated windspeed.

Verton

Roborigger, Torquer, Verton & Vita Load Navigator (VLN) devices are examples of below the
hook load control devices which allow the load to be rotated. What they will not do is increase
the upper limit of the crane’s in-service wind speed.

These devices may assist operatives trying to control the load from MEWP baskets that do not
lend themselves to the use of taglines as the basket / boom sway a lot under the influence of
sideways loads, or steering loads down narrow shafts or openings.
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It is also essential that the users, who are often slinger/signallers, are familiarised in the safe
use of the equipment. The familiarisation should include the following, which is a non-exhaustive
list:

o Effective use of the
equipment — e.g. constant

running vs impulse; l

e Check the correct function,
including battery charge for OBOR|GGGR
the remote control and the a :
device; ’

e Correct storage and
securing procedures;

¢ What to do in the event of a
breakdown;

e Battery charging;
¢ Awareness of battery damage and risk of fire, as well as how to react to a fire;
o Completing and recording daily and weekly checks for the equipment;

o Configuring for different loads;

¢ Hand over procedures where two different slinger-signallers are controlling the same
load; one at load pick-up and a different one at load-placement/positioning;

e Limitations of the device.

3.0 Crane out-of-service requirements

Cranes shall be set in their correct out of service configuration as per the OEM’s instruction
manual.

Certain crane types, such as mobile self-erecting tower cranes, self-erecting tower cranes and
crawler cranes have added complexity, as they have special requirements where the cranes
should be put into their out-of-service configuration before certain critical wind speeds are
exceeded. Jibs/booms may need to fold away, or the booms laid down.

It is important to follow the rules for the position of the crane’s hook in relation to the underside
of the top sheave(s). In high winds, the hook block will swing around under the influence of the
wind and may cause damage to the underside of the jib/boom.

In strong winds, it is important to assess if there has been any damage to boom or jib tip. This is
also another reason why the lifting accessories should be removed from the crane’s hook,
whenever it is out of service.

It is the crane hirer’s responsibility to monitor the forecast and advise of any storm conditions
that will affect the way cranes are left out of service.

The operator should monitor the crane during set up and during use. However, they are not
expected to monitor the forecast or make decisions on whether the crane should be placed into
any particular out-of-service condition after they leave the site, such as laying a crawler crane’s
boom down due to a potential storm.

The crane operator should also decide whether a winded-off lifting operation can recommence
(see Section 0 for further guidance).
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The hirer / principal contractor and their crane supervisor / lifting supervisor should be aware of
the forecast and any developing trends in order to advise the AP if necessary and if advice is
needed.

Activity Party Responsible Supplementary_Check J
Conversation
Identify crane limiting windspeed Appointed person Review OEM instructions for use

Identify limiting wind speed for load

e : Appointed person Review OEM instructions for use
/ lifting accessories

Ensure crane is left in the correct out
of service configuration given the
forecasted wind speeds

Site management /

Forecast monitoring Employer

Crane supervisor should also verify
Live wind speed monitoring Crane operator wind speed is OK for crane and load
and check conditions with operator

Crane operator’s

Decision to wind-off . o
ultimate responsibility.

May discuss with lifting team

Correct configuration of crane for

the out of service wind speed Crane Operator Verified by crane supervisor

NOTE: Table of responsibility for making decisions related to wind

4.0 Who has the final say on winding off and returning to lifting
operations?

Irrespective of the planning and control measures contained within the written lift plan, the
ultimate responsibility for the safe operation of the crane is the crane operator. The operator can
usually see and feel the way the crane and load are responding to the wind. The operator
should also consider the ability of the slinger/signallers to control the load safely. It is for these
reasons that the crane operator has the final decision if the lift is to start, continue or be aborted.
Refer to BS7121-1:2016 for further explanation if required, referring to clauses 6.2.1 & 13.2.1.3
and BS7121-5:2019 clause 14.1.1.

The site management and site lifting team should allow the AP to give good advice and accept
the decision of the lifting team & crane operator as to whether a particular lifting operation is
safe to proceed. This is especially relevant in those periods when the crane is still safe to be
used, but the wind speeds are increasing and becoming gustier.

All members of the lifting team have the responsibility to ensure that the load is safe to lift and
position and any member of the lifting team can abort the lift. The final decision should always
be with the crane operator.

Where the reason for stopping the lifting operation is not wind related and the site team cannot
agree that the lift plan is safe to use, the lifting supervisor should consult the AP.

The lifting operation should not proceed where the safety of the lifting team is in question, even
though the crane’s upper wind limit has not been exceeded.

The crane’s manual should be referred to which gives the OEM’s requirements for limiting wind
speeds and the correct out of service procedures and requirements. These should be referred
to in the lift plan, risk assessment and method statement.

© CPATIN CIG/TCIG-110 9 of 12 Issue Date: 07.2025 Issue A



CPA

TIN 110 | T/CIG

\\\\\\\

4.1 The crane should be winded off at the lower wind speed of the following scenarios:
a) The crane’s in-service wind speed limit has been reached at crane’s anemometer;

b) The load is being lifted using a device, such as a vacuum unit, which has a lower wind
speed;

c) The AP has set a lower wind speed as per the manufacturer’s instructions for area to
weight ratio (1.0m?/t);

d) The crane operator believes the lifting operation is unsafe to continue / commence.

NOTE: the wind speed is read at the load and at the jib tip / top of crane or at the lifting location for a, b,
orc.

4.2 Putting the crane back into service

A tower crane should not be put back into service until the wind has been lower than the in-
service limit / load limit for at least 10 minutes - This principle has been set by BS7121-5:2019
14.1.4.2.

Windspeed tends to increase quickly and decrease more slowly over time, so regular monitoring
of the wind speed should be undertaken before deciding to restart lifting operations.

The lifting team should monitor the duration between gusts which should reflect on the duration
of the proposed lifting operation, so a lengthy install of a structural element should be reflected
in the monitoring period.

This should be risk assessed by the lifting team, as well as the forecast being consulted. Note:
Many apps only revise their forecast twice/day, so the accuracy and variability needs to be
carefully considered.

A tower crane operator should not remain in the cab when the wind speed is above 20m/s
(45mph) or commence climbing back up the mast until the above limit has been reached and
wind speed is reducing.

4.3 Deciding when to wind-off for the day

It is common practice to wait 30 minutes after the wind speed drops below the threshold before
attempting to lift again. This may be much longer when considering a tower crane lifting
operation where the operator has descended the mast. Where the winding-off threshold is
exceeded again, the timer ‘resets’. After this happens three or four times, the day might be
declared a ‘winded off’, especially where the lifting operation requires a lengthy installation
process.

If repeated readings exceed the threshold and the forecast predicts that the wind will remain at
or above that level for the next few hours, it may be more practicable to redirect work to safer
areas. Conversely, if the forecast indicates that the wind will calm down, waiting 30 minutes
after the wind drops below the threshold may be appropriate before resuming lifting operations.

Regular wind speed monitoring both live and over a period allows the lifting team to identify
trends. For example, wind speeds may be lower in the early morning, with peaks around 11
a.m. Recognising these patterns, in combination with the forecast, helps build confidence when
planning lifting activity.

As always, keeping accurate records should remain essential.
4.4 Other effects of wind on the lifting operation

The assessment should also consider the effect of the wind pressure on the surface area of the
load, as well as the crane and the resulting effect on the outrigger loads of a mobile crane.

The crane’s OEM should be consulted, who will be able to provide the correct method of such
an assessment.
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The assessment will need to examine the elastic response of the crane to the horizontal loads
from the wind acting on the following projected areas with a further allowance for various shape
factors:

e theload;

o the main boom and any fixed or luffing fly jib;

o the chassis and slewing portion of the
crane.

As the wind areas act at different heights, the effect
of the load at height may be significant.

The horizontal load will cause a sideways deflection
in the boom, which may be appreciable. This will
further affect the outrigger load due the eccentric
load acting on the boom and hence the base of the
crane.

If great heights and large areas are considered,
such as rotor blades, then Liebherr indicate that the
increase in the outrigger load may be a further 35%
increase from a standard assessment. Their memo
is published in full in Annex G of CIG/TCG 2507, for
which would be applicable to their products, noting
their advice to use their calculator where a more
accurate assessment is required.

The AP planning the lifting operations must
undertake their own risk assessment during the
planning process to assess the level of accuracy
required in their assessment of the outrigger loads.

RENERENERENRRRERRED

5.0 Conclusion

The AP requires an awareness of windspeed, forecasts, the effect of wind on various loads, as
well as the correct way to control loads being carried by cranes - including how to make a crane
safe when the wind is beyond safe operating parameters.

5.1 Wind-effects

Wind affects cranes and loads. Wind can impose significant pressure on both crane and load,
particularly when lifting lightweight items with large surface areas at high elevations. Wind can
also vary in speed and direction and is influenced by local obstructions.

Wind can cause the load to drift, rotate, or become unstable and can also affect the crane's
stability, ability to control slewing and boom deflection.

Safety of persons controlling the load is paramount in that if the load is not safe to lift in the
wind, due to being unable to control it, then the lift should not be commenced - even where the
crane’s own wind speed limits have not been exceeded.

5.2 Planning duties

The AP is responsible for planning for lifting operations in wind and should consider the
characteristics of the load and the crane, such as the weight, projected surface area, drag
coefficient, as well as the permissible wind speed for the crane.

The AP should also obtain a site-specific wind forecast that accounts for the height and/or depth
of the lifting operation and any local environmental factors that may affect the wind flow.
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The AP must also prepare a suitable and sufficient lift plan that addresses the relevant hazards
and risks as required by the Management of Health and Safety Regulations & LOLER.

This plan should include the crane’s limiting in service wind speed, as well as any load related
limits due to area vs. weight or any lifting accessory limits.

5.3 Operational duties

The lifting team must ensure that the load is always under control and securely attached to the
lifting accessories.

The lifting team should monitor the wind speed and direction and stop the lifting operation
before the wind exceeds the crane's limit, or the load becomes uncontrollable.

The lifting team may use manual load control measures, such as taglines, push-pull poles, or
below-the-hook electro-mechanical devices.

The lifting team should follow the principles of hands-off, step away, safe space and respect the
final decision of the crane operator.

5.4 Understand out of service requirements

Preparation should be made to place the crane into its designated out-of-service condition
safely and efficiently, so as not to place people or plant at risk.

The principal contractor or crane hirer should monitor forecasts and ensure appropriate action is
taken before high winds materialise.
6.0 Resources

e CPA CIG/TCIG 2507: Planning & Control of Lifting Operations in Wind;

e Liebherr influence of wind publication at
https://www.liebherr.com/shared/media/mobile-and-crawler-cranes/brochures/wind-
influences/liebherr-influence-of-wind-p403-e04-2017.pdf

This document does not examine the lifting of people, please refer to BS7121-1:2016
Other published advice with regards to cranes in wind available in the UK includes:
e TCIG TIN 020 — The effect of wind on tower cranes in service.

Note: This advises a practical upper limit to tower crane operations, involving non-wind sensitive
loads of 38mph to create time to put the crane safely into the OEM’s out of service configuration.

e TCIG TIN 022 — The use of taglines with tower cranes.
o TCIG TIN 027 — Tower crane out-of-service wind speeds.
This advises how to assess appropriate design wind speeds for various wind regions in the UK.

e CIGTIN 101 - The effect of wind on mobile cranes in service.

Note: This advises a practical upper limit to mobile crane operations of non-wind sensitive loads of
31mph although to ALWAYS check the crane’s configuration as the wind speed is frequently lower than
this value.

All CPA, TCIG and CIG publications can be downloaded free of charge from www.cpa.uk.net
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