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Occupational Health and Safety in Construction Industry (Continued)

Gin wheels

Gin wheels provide a convenient way of raising tools and light loads manually. Though simple
pieces of equipment, care is needed when assembling and using them if accidents are to be
avoided. If a gin wheel or similar is to be used, make sure it has:

been securely fixed to a secure anchorage, to prevent displacement;

a proper hook designed to prevent load displacement or a hook fitted with a safety catch.
The safety catch will retain the load in case it snags. Do not use bent reinforcing rods or
other makeshift hooks;

a safe working platform from which the hook can be loaded and unloaded; and

been clearly marked with a working load limit.

Hoists

Hoists of various types are widely used on construction sites and include goods and passenger
hoists, inclined hoists and transport platforms. They have become an essential part of almost
any construction project providing the facility for the smooth and rapid movement of workers and
materials.

Hoists must be:

properly constructed of sound materials and capable of lifting the required loads;

properly marked as to use either for equipment and materials only, or for passengers in
addition to goods, and the number that can be carried, together with a safe working load
notice. Never allow passengers to ride on a goods- only hoist;

erected only by trained and experienced people following the manufacturer’s instructions
and properly secured to the supporting structure;

operated only by trained and competent people;
thoroughly examined and tested after erection, substantial alteration or repair and at

relevant intervals. Regular checks should be carried out and the results recorded. As a
general guide, weekly checks should suffice.

Set the controls up:

so that the hoist can be operated from one position only, eg ground level; and

the operator can see all the landing levels from the operating position.



To prevent people being struck by the platform or other moving parts:

= enclose the hoistway at places where people might be struck, eg working platforms or
window openings; and

= provide gates at all landings and at ground level.
Prevent people falling down the hoistway by making sure:
= the hoistway is fenced where people could fall down it;

= the gates at landings are kept closed except during loading and unloading. Gates should be
secure and not free to swing into the hoistway; and

= the edge of the hoist platform is close to the edge of the landing so that there is no gap to
fall through.

Prevent people being hit by falling materials by:

= stopping loads falling from the platform, eg make sure wheelbarrows are securely chocked
and are not overfilled and that loads are evenly distributed on the hoist platform;

= not carrying loose loads such as bricks. Put loose loads in proper containers or use a hoist
with an enclosed platform;

= not overloading the platform. It should be clearly marked with its working load limit; and

= enclosing the hoistway.

Mobile cranes

All construction jobs are likely to involve lifting operations, even if it is only the use of a lorry
loader to deliver materials to site. Lifting operations can be hazardous activities if they are not
properly planned and carried out safely.

The term ‘mobile crane’ includes any crane capable of travelling under its own power. Mobile
cranes provide a versatile, reliable means of lifting on site. However, it is easy to become
complacent about their safe use and complacency can lead to serious accidents.

Safe lifting depends on three key elements, which require that the operation must be:

= properly planned by a competent person (also known as the ‘appointed person’);

= appropriately supervised (by a competent ‘crane supervisor’); and

= carried out in a safe manner.

No lift is small enough to be left to chance. Every lift should be planned and carried out by
trained, competent people. If no one has the expertise, contract out the work to someone who

does. If a lift is going to be carried out, accidents can be avoided by appointing someone (not
the crane operator) with the expertise to take charge and control the lifting operation.



Planning and preparation

The degree of planning and preparation will depend upon the complexity of the lifting operation
to be undertaken. The first step in any operation should be to identify the risks involved by
carrying out a risk assessment. The next step is to draw up a plan to show how the risks will be
eliminated or controlled. Only the appointed person should plan the lifting operation. The
appointed person must be competent in planning lifting operations as well as possessing
adequate practical and theoretical knowledge and experience of lifting operations. The outcome
of the planning process should be a comprehensive and clear method statement or lift plan.

Planning for a safe lifting operation will include:

= selecting the right crane for the job. It will need to be: — able to lift the heaviest load at the
required radius with capacity to spare.
The maximum load a crane can lift decreases the further the load is from the crane, so a
crane rated at 20 tonnes may be needed to lift a one tonne load; — able to get on and off the
site, be assembled if required and operate within the confines of the site;

= positioning the crane in a safe place, so that:
— the crane operator has a clear view;
— it is well away from overhead power lines, excavations and railway lines;
— itis on level ground that can take its full weight and its load (timber packing may be
needed). Check there are no voids such as drains or basements which could

collapse suddenly and that ground conditions have not been affected by the weather;

= making sure a rated capacity indicator (automatic safe load indicator) is fitted (when the
crane is able to lift more than one tonne) and is in good working order;

= selecting the most suitable lifting accessories (eg chains, slings, wire rope, hooks, spreader
beams etc) and method of slinging (choker sling, double wrap, cradle sling etc) relative to
the weight, shape, centre of gravity, lifting points and load stability;

= checking that the crane and any lifting accessories have a current thorough examination
report;

= making sure the crane supervisor, crane operator, slinger and signaller are trained and
experienced by asking for evidence to be produced.

Supervising the lift

Every lifting operation must be appropriately supervised to ensure that the lift plan is distributed,
understood and followed and that the work is being carried out safely. The supervision required
should be proportionate to the risk and the level of experience of the personnel involved. The
supervisor should be someone other than the crane operator.

Supervisors should have received sufficient training and be competent to supervise the
operation. A supervisor should:



direct and supervise the work;
be fully briefed on the safe system of work described in the lift plan;

be able to identify any problems either arising from changed site conditions or occurring
while the lifting operation is in progress and have the authority to stop the operation until
guidance can be provided by the person who planned the lift; and

be capable of giving clear, unambiguous instructions to all the members of the team.

Carrying out the lift

Lifting operations should be carried out following the lift plan under the supervision of a
competent person, who controls the team (crane operator, slinger, signaler etc) and who can
stop the lift at any time should they consider the lift to be unsafe.

When carrying out any lift make sure:

all those involved in the lift know their role and understand who is in control of the operation;
load routes are established to avoid loads being lifted over people;

the load is properly slung by a competent person. Ensure the chains and slings are of the
correct strength and are in good condition. Chains and slings may be damaged by the load,
so packing could be necessary. The centre of gravity of the load may not be in the middle of
the load (this is very common with pieces of plant), causing it to shift or slip out of its slings
when it is raised. It is important that loads are slung so that they are in balance with their
centre of gravity beneath the hook;

a competent banksman or signaller is provided if the driver’s view is restricted;

there is adequate clearance so that people are not struck or trapped by the load,
counterweight or body of the crane. If traps are unavoidable, fence them off;

where necessary, tag lines are used to guide loads, eg in windy conditions or on large loads;

if the site team cannot complete the lift as planned, the appointed person must be consulted
before the plan is changed.
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Crane hire and contract lifts

The main difference between crane hire and a contract lift is who takes the responsibility for the
three key elements. In other words, who will plan, supervise and be responsible for the lifting
operation.

With a contract lift, the crane hire company will plan and supervise the lifting operation and will
be responsible for ensuring it is carried out in a safe manner.

With crane hire, the crane operator works to your instructions and you are responsible for
writing the lift plan, supervising the lift and ensuring it is carried out in a safe manner. Before
selecting crane hire, ask yourself the following questions:

= Wil the lift be properly planned by a competent appointed person, and what are their
credentials?

=  Who will supervise the lifting operation for you? (This will be a competent person provided
by you and will not be undertaken by the crane operator.)

= Have you carried out a risk assessment and prepared a written plan and any other relevant
information?

= Can you confirm that the lift plan will be discussed with the crane driver before the lifting
operation commences?

If you are unsure of what is required then you should speak to the crane hire company about a
contract lift.

Almost all construction work involves some form of excavation (for foundations, drains, sewers
etc) and every year people are killed or seriously injured while working in excavations. Many are
killed or injured by collapses and falling materials, others are killed or injured when they contact
underground or overhead services.

Designers and those specifying work should always consider the use of trenchless techniques,
such as micro-tunneling, directional drilling, and pipe bursting etc, which replace the need for
excavation, apart from the launch and reception pits. They also reduce risks to members of the
public from open excavations and subsequent traffic disruption. It is crucial to survey any
obstructions and control the machine cutting head to avoid them. Service location plans and
location devices should be used to ensure that that route of the bored service does not impinge
on existing services.

However, if excavations are required, the work must be properly planned and carried out to
prevent accidents. There is almost no ground that can be relied upon to stand unsupported in all
circumstances and the risk is self-evident when you consider that it is quite common for one
cubic metre of soil to collapse into an unsupported excavation, and this can weigh as much as
one tonne.

Excavations

Before digging any trenches, pits, tunnels, or other excavations, decide what temporary support
will be required and plan the precautions that are going to be taken against:



= collapse of the sides;

= people and vehicles falling into the excavation;

= materials falling onto people working in the excavation;
= undermining nearby structures;

= underground and overhead services; and

= the inflow of ground and surface water.

Make sure the equipment and precautions needed (such as trench sheets, props, baulks etc)
are available on site before work starts. If information such as results of soil tests or trial holes is
available, it may provide useful data on conditions likely to be found on site, which can assist
planning. Put the precautions into practice.

Collapse of the sides or roof

The need for adequate support will depend on the type of excavation, the nature of the ground
and the ground water conditions.

Prevent the sides from collapsing by supporting them with sheeting or proprietary support
systems. Take similar precautions to prevent the face from collapsing. Install support without
delay as the excavation progresses. Never work ahead of the support or remove it prematurely.
The work should be directed by a competent supervisor. Give the workers clear instructions.

Any unsupported excavation will be safe without support ONLY if its sides are battered back
sufficiently, or if the excavation is in sound rock. Battering back the sides of an excavation to a
safe angle is a simple and acceptable means of preventing instability. In granular soils the angle
of slope should be less than the natural angle of repose of the material being excavated. In wet
ground a considerably flatter slope will be required.

A competent person who fully understands the dangers and necessary precautions should
inspect the excavation at the start of each shift. Excavations should also be inspected after any
event that may have affected their strength or stability, or after a fall of rock or earth. A record of
the inspections will be required. Immediately put right any faults that are found.

People and vehicles falling into excavations

Prevent people from falling by guarding excavations. Edges of excavations should be protected
with substantial barriers where people are liable to fall into them. This can be achieved using
guard rails and toe boards, which can be inserted into the ground immediately next to the
supported excavation side, or using fabricated guard rail assemblies that connect onto the sides
of the trench box. Alternatively, make use of the support system itself, eg using trench box
extensions or trench sheets longer than the trench depth. All excavations in public places
should be suitably fenced off to prevent members of the public approaching them.

Prevent vehicles from falling into excavations by keeping them out of the area. Vehicles passing
close to the edges of excavations may also overload the sides, leading to collapse. Where
necessary, use baulks or barriers to keep vehicles away from excavated edges. Baulks and
barriers are best painted or marked to make sure they can be seen by drivers.



Where vehicles have to tip materials into excavations, prevent them from overrunning into the
excavation by using properly secured stop-blocks. These must be placed at a sufficient distance
from the edge of the excavation to avoid the danger of the edge breaking away under the weight
of the vehicle. The sides of the excavation may also require extra support.

Materials falling into excavations

Do not park plant and vehicles or store excavated spoil and other materials close to the sides of
excavations. The extra loadings from spoil, vehicles etc can make the sides of excavations
more likely to collapse. Loose materials may fall from spoil heaps into the excavation. Edge
protection should include toeboards or other means, such as projecting trench sheets or box
sides to protect against falling materials. Head protection should be worn.

Undermining nearby structures

Make sure excavations do not undermine the scaffold footings, buried services or the
foundations of nearby buildings or walls. Many garden or boundary walls have very shallow
foundations which are easily undermined by even small trenches, causing the wall to collapse
onto those working in the trench. Before digging starts, decide if extra support for the structure
is needed. Surveys of the foundations and the advice of a structural engineer may be required.

Underground and overhead services

Many serious accidents have occurred when buried services have been damaged during
excavation work. In particular, contact with any electricity cables can result in explosion and
burns to those in the vicinity. Escaping gas which ignites can cause serious injury and/or
property damage as a result of fire and explosion. Excavation work should not start until steps
have been taken to identify and prevent any risk of injury arising from underground services.

Burns and electrocution can result if raised tipper truck bodies or excavators touch or come
close enough to overhead power lines to cause arcing. There is a risk to all those close to the
item of plant which becomes live, as well as to the operator. The need to undertake excavation
work close to or below such lines should be very carefully considered and avoided where
possible.

Ground and surface water inflow

Depending on the permeability of the ground, water may flow into any excavation below the
natural groundwater level. The supports to the side of the excavation should be designed to
control the entry of groundwater and the design should take any additional water loading into
account. Particular attention should be given to areas close to lakes, rivers and the sea.

Water entering the excavation needs to be channelled to sumps from where it can be pumped
out; however, the effect of pumping from sumps on the stability of the excavation should be
considered. Alternative techniques for de-watering (such as ground freezing and grout injection)
could also be used. Designers will need to consider these issues.

Other aspects of excavation safety

Provide a safe means of getting into and out of an excavation. If a risk assessment identifies
that ladders are a reasonable means of access and egress from an excavation, they must be



suitable and of sufficient strength for the purpose. They must be on a firm level base, secured to
prevent slipping and, unless a suitable alternative handhold is provided, extend to a height of at
least 1 m above the landing place.

Consider hazardous fumes — do not use petrol or diesel engines in excavations without making
arrangements for the fumes to be ducted safely away, or providing for forced ventilation. Do not
site petrol or diesel-engined equipment (such as generators or compressors) in or near the edge
of an excavation; exhaust gases can collect and accumulate.

Inspections and reports

Excavations that need to be supported or battered back to prevent danger must be inspected.
The person in control of the excavation must arrange for a competent person to carry out these
inspections:

= at the start of the shift before work begins;

= after any event likely to have affected its stability; and

= after any accidental fall of rock, earth or other material.

If the competent person is not satisfied that work can be carried out safely, they should advise
the person the inspection was carried out for as soon as possible and the excavation should not
be used until the defects have been put right.

A written report should be made following most inspections. The competent person must:

= complete the inspection report before the end of the working period; and

= within 24 hours, provide a copy of the report to the person for whom the inspection was
carried out.

The person receiving the report must:

= Kkeep it at the site where the inspection was carried out until construction work is completed,;
and

= thereafter, keep it at an office for three months.

For an excavation, only one written report is required within any seven-day period, unless there
has been a collapse/fall of material or other event likely to affect stability. In this case an
inspection and report are required before work starts again.

The report should contain the following information:

= name and address of the person the inspection was carried out for;

= Jocation of the place of work or work equipment inspected;

= description of the place of work or work equipment inspected;



= date and time of the inspection;

= details of any matter identified that could give rise to a risk to the health or safety of any
person;

= details of any action taken as a result of any matter identified in the point above;
= details of any further action considered necessary; and

= npame and position of the person making the report.

Underground services

Many serious accidents have occurred when buried services have been damaged during
excavation work. If the proper precautions are not taken, it is all too easy for workers to hit these
services, resulting in risks to themselves and others in the vicinity. In addition, the interruption of
services can create serious problems for consumers, especially those critically dependent upon
them, eg a hospital.

The most obvious examples of buried services are those used to carry electricity, gas, water
and telecommunications.

A significant risk of injury results from accidental contact with electricity cables. Buried electrical
cables often carry high voltages and accidental contact has resulted in deaths and major burns.
Most injuries are caused to people using pneumatic drills and involve 415-volt cables within 0.5
m of the surface.

When a gas pipe is damaged, escaping gas that ignites can cause serious injury and/or
property damage as a result of fire and explosion. Serious accidents have arisen where gas
from damaged pipes has tracked back underground into buildings where it has subsequently
ignited.

The consequences of damaging water pipes and telephone cables may be less immediately
evident, but are nonetheless serious, both in terms of disruption and cost. Fibre optic
telecommunication cables are very expensive and a simple break may mean a costly repair.

Before work starts, check with all public and private utilities (such as electricity, gas, water,
telecommunication and cable TV companies) and the landowner for the existence of services,
and obtain service plans.

Service plans should not be considered as completely accurate and serve only to indicate the
likely presence of services. Use them as a guide to see whether the place intended for digging
may involve working near buried underground services. Look out for signs of services such as
manholes, valve covers, street lights etc.

It is essential that service-locating devices (also known as CATs, which stands for cable
avoidance tools) are used by properly trained people to identify, as far as possible, the actual
location of the underground services. When looking at service plans, remember that reference
points and services may have been moved and that not all service connections or private
services are shown.
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The line of any identified services should be recorded and the route marked with paint on paved
surfaces (use biodegradable paint or erase residual markings as soon as possible after
excavation) or with wooden pegs in grassed or unsurfaced areas. Do not use steel spikes which
can damage services laid at a shallow depth.

Once the approximate location of a service has been identified, trial holes should be dug
carefully by hand to establish the exact location and depth of the service. Where two holes are
dug at intervals, it should not be assumed that the service runs in a straight line between them.

Hand tools can be a common source of accidents if used incorrectly. However, when used
carefully, they can normally provide a satisfactory way of exposing buried services, once the
approximate positions have been determined. Every effort should be made to excavate
alongside the service rather than directly above it. Final exposure of the service by horizontal
digging is recommended as the force applied to hand tools can be controlled more effectively.

Mechanical excavators and power tools should not be used within 0.5 m of the indicated line of
a service. Power tools may be used to break paved sufaces but great care must be taken to
avoid over-penetration, as a service may have been laid at an unusually shallow depth. Power
tools must never be used directly over the indicated line of a cable unless it has been made
dead.

Before digging, make sure that:

= all workers involved in the digging know about safe digging practice and emergency
procedures and that they are properly supervised;

= the locator, guided by the service plans, is used to trace as accurately as possible the actual
line of any pipe or cable or to confirm that there are no pipes or cables in the way, and the
ground has been marked accordingly;

= there is an emergency plan to deal with damage to cables or pipes. Have a system for
notifying the service owner in all circumstances. In the case of gas pipe damage, ban
smoking and naked flames. Carry out evacuation whenever necessary (this may include
people in nearby properties likely to be affected by leaks). Erect suitable signs to warn
everyone of the danger.

Excavate using safe digging practices:

= keep a careful watch for evidence of pipes or cables during digging and repeat checks with
the locator. If unidentified services are found, stop work until further checks can be made to
confirm it is safe to proceed;

* hand dig trial holes to confirm the position of the pipes or cables. This is particularly
important in the case of plastic pipes, which cannot be detected by normal locating
equipment;

= hand dig near buried pipes or cables or use air-powered excavation devices. Use spades
and shovels rather than picks and forks, which are more likely to pierce cables;

= do not use handheld power tools within 0.5 m of the indicated position of an electricity cable;



11

do not use an excavator to excavate within 0.5 m of a gas pipe;

treat all pipes or cables as ‘live’ unless it is known otherwise. What looks like a rusty pipe
may be conduit containing a live cable. Do not break or cut into any service until its identity
is certain and it is known that it has been made safe;

support services once they are exposed to prevent them from being damaged, and make
sure that they are not used as hand or footholds when people are getting in and out of the
trench;

report any suspected damage to services;

backfill around pipes or cables with fine material. Backfill which is properly compacted,
particularly under cast or rigid pipes, prevents settlement which could cause damage at a
later date;

once new services have been laid, update the plans.

The flow diagram in below will help you understand the process, from referring to plans on site
through to the start of the excavation. However, it describes only part of the process; it does not,
for example, describe planning the work including reference to plans at the design stage and is
not a substitute for a suitable and sufficient risk assessment.

Excavation planmed
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Excavation planning process



To be continued in next issue.

Readers may please note that D.L. Shah Trust brings out two e-journals on a_fortnightly
basis. These are mailed to those persons or institutions who are desirous of receiving
them: These two e-journals are:

I. Safety Info
2. Quality Info

If you or your friends or colleagues wish to receive these journals, you may send us an e-
mail requesting for the same. There is no charge for these journals. Our e-mail address is:

dishahtrust@yahoo.co.in
or
haritaneja@hotmail.com
or
dishahtrust@gmail.com

You can also access these journals on our website:
www.dlshahtrust.org
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