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Disclaimer

The materials contained in this Construction Site Safety Handbook (hereunder
‘Handbook’) have been developed to provide guidance to interested parties, including
contractors and subcontractors, in managing safety and health risks in accordance
with the agreed principles of the REDA/HKCA Safety Partnering Programme and the
contractual requirements. Every due care has been exercised taking into the account
the circumstances of local working environment and requirements of the laws of Hong
Kong. Any advice or comment in this Handbook is given in this general context and
should not be relied upon as a substitute for legal or other professional advice.

This document is produced to provide practical guidance on managing safety and
health on construction sites and to meet legal obligations. There is no intention
whatsoever to offer exhaustive guidance and interpretation of the Factories and
Industrial Undertakings Ordinance and its subsidiary regulations. Anyone wishing to
affirm the legal position of individual facts or situation should refer to the relevant
regulations and other related statutory documents or consult a lawyer.

Taking the advice and good management practice given in this document does not
confer any immunity from legal obligations, both criminal and civil.

Whilst every effort has been made to ensure the accuracy of the information provided
in this Handbook, the author, REDA/HKCA, their agents and the publishers accept no
responsibility or liability for any loss or damage caused, whether occasioned by
negligence, misstatement or otherwise arising out of any errors, omissions or
inaccuracies in the materials.

Copyright
The copyright of this document rests jointly with The Real Estate Developers

Association of Hong Kong and the Hong Kong Construction Association.
Reproduction of any of its contents for commercial purpose is not allowed.

June 2005.
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We are pleased to publish a set of four safety management documents to serve as
reference for participating companies under a Partnering Programme. 1t is the first
phase of an ambitious programme that has a vision to bring Hong Kong’s private
sector construction safety performance to match the world’s best performers by 2008.

The four reference documents are: Contractual Provisions for the Pay for Safety
Scheme, Construction Site Safety Manual, Construction Site Safety Handbook and A
Practical Guide to Construction Site Safety Management.

We have commissioned K & M Consultancy Company Limited to undertake the
drafting of this set of documents. In the production process, we have in mind target
users from different backgrounds, such as developers, their project management staff
and representative, designers, contractors and their site employees as well as
professionals in different disciplines.

Contractual Provisions for the Pay for Safety Scheme sets out the principal features of
a client's commitment to pay for safety-related items of expenditure through
conditions in a construction contract. It embodies payment for implementing pre-set
items in a schedule and incentive payment for achieving excellence. Clients and
contractors under the Programme are expected to follow the provisions in this
document to realize the Pay for Safety Scheme in a fair and equitable manner.

The Construction Site Safety Manual provides a framework for managing site safety,
with an analysis of the statutory provisions and contractual requirements relevant to
managing safety from the perspectives of the client and his representative, the
designer, the contractor and various professionals in the safety supply chain. The
Manual attempts to relate the safety management responsibilities with the
management structure of the Buildings Authority’s Site Supervision Plan that is also
applicable to private sector projects.

The Construction Site Safety Handbook, as the name suggests, is intended to serve
as a handy reference to frontline management teams in managing certain critical and
accident-prone site safety issues. By drawing on past accident cases, good and bad
trade practices, the Handbook aims to provide a basic framework for those who have
direct influence over safety performance, with some useful pointers for continuous
improvement. There is a Chinese translation of the Handbook available for use by
frontline supervisors.




Construction Site Safety Handbook Page 5

s =

A Practical Guide to Construction Site Safety Management takes the safety
management issues to the forefront. It is intended to help clients or their
representatives monitor the safety performance of their contractors, implement the
concept of construction design and management (CDM) and protect the safety and
health of the employees assigned to work on the contractor’s sites. It will also help to
equip contractors and their management teams with the necessary skills to run an
effective safety management system.

Together, the four reference documents are intended to fill a knowledge gap for those
who are not too familiar with what it takes to raise site safety performance standards.
To complement what is in these documents, participating companies under the
Programme are expected to attend a series of training modules that will elaborate on
areas not fully covered in the guidance materials. This will be the second significant
step in grasping the concepts and understanding the best practices promulgated in
these documents.
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Developers and their contractors share the same goal of completing a development
project on time, within budget and to attain a quality and standard satisfactory to both
sides. A ‘win-win’ situation is to develop a relationship that focuses on the finished
product and a partnership that makes the construction process work to the benefit of
both parties. In the context of site safety and health, the Real Estate Developers
Association of Hong Kong (REDA) and the Hong Kong Construction Association Ltd.
(HKCA) have agreed to create a partnership under which both trade bodies will
contribute towards achieving specific performance targets within a timeframe by
participating companies under a Partnering Programme.

The Construction Site Safety Handbook is one of the four safety management
documents for reference by participating companies under this Programme. The other
three documents are: Contractual Provisions for the Pay for Safety Scheme; The
Construction Site Safety Manual and A Practical Guide to Construction Site Safety
Management.

Objectives of this Handbook

The main purpose of the Handbook is to explain in plain language how to develop
safe work practices and to meet the statutory and common contract requirements in
undertaking construction works. It is not intended to cover each and every type of
workplace scenario, nor to be used as a pictorial guide of do’s and don’ts. The focus is
to address the most common — and hence more accident-prone - hazards found in
Hong Kong'’s worksites.

More specifically, the objectives are -

= Tofill a knowledge gap on some site safety issues
= To provide handy reference of best practices for frontline management teams
= To offer some site safety management techniques and tools for use.

i FENE LT IR
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Use of this Handbook

Contractors who have experience of undertaking public sector projects should be
quite familiar with concepts of a site safety plan, risk assessment, safe working
method statement and other safety management arrangements, but private sector
clients and contractors may not have the same experience and exposure, particularly
for the smaller developers and contractors.

This Handbook is a practical guide specifically prepared for use by the construction
industry in managing some critical areas of occupational safety and health (OSH) on
site, such as

= The duties of responsible persons
= Pre-work planning

= Controlling risks associated with electricity, hand tools, noise, access, debris
disposal etc.

= Working in foundation work, building and minor civil work, maintenance work,
renovation and demolition work.

Where a contract involves the use of subcontractors, a contractor should be aware
that suitable systems of selection and supervision should apply to his subcontractors
and specialist contractors. A contract manager should ensure that suitable training
and instructions are in place to ensure that nothing falls between the cracks in
understanding and actually implementing the safety requirements.

This Handbook provides a framework for frontline management teams to tackle
different aspects of site safety, but it is not substitute for complying with the statutory
provisions and standards. Some reference is made to good industry practice and
different approaches to tackling the same issue under different circumstances. The
intention is to strike a balance between pitching above the minimum requirements of
the law and best practices as observed in Hong Kong and elsewhere. In this regard,
readers can gauge what their fellow clients and contractors have done, and make
their own judgment where they can strive for continuous improvements in their safety
performance.

In presenting the materials, the layout and contents under each topic are
self-contained so that readers can have a ready reference at a glance, without too
much cross-referencing.

L FENF Lol IR
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CHAPTER 1

Duties of Responsible Persons

A successful corporate safety programme should include a clear statement of policy
by the client or owner, expressly showing management support for meeting safety
objectives and the involvement of different stakeholders in the management system.

Clients Clients should put safety and health on the top of the
agenda along with financial considerations.

To ensure that all contracts are completed on time,
on budget and safely, clients should:

= ensure that safety and health is not compromised
= ensure best value as against the lowest cost

= put in place safety and health considerations
during the design stage

= have allowed sufficient time and resources for
implementing the contractor’s safety programme.

Contractors = Plan emergency routes and exits, traffic routes,
danger areas, loading bays, ramps, etc.
= Ensure provision of safe work equipment, with due
care to their suitability, selection, safety features,
safe use, training and information, inspection and
maintenance.

= Provide safe working slope for excavators.

= Design and anchor fork-lift trucks and dump trucks
to prevent roll-over or overturn

= Provide suitable safety signs and warning notices

= Provide personal protective equipment, e.g.
reflective clothing that should be fit, comfortable
and well maintained

. FENF T IR
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= Keep the workplace free from hazards

= Provide suitable communication and information —
to let employees know how to protect themselves
against hazards

= Conduct regular jobsite safety inspections

= Employ trained first aid personnel on site and/or
put in place an emergency response system.

Employees = Follow all safety rules

= Ensure that all safety features and equipment
installed are functioning properly

= Replace damaged or dull hand tools immediately

= Avoid horseplay or other activities that create a
hazard

= Stop work when they are unwell or physically not fit
to do the job

= Report any unsafe work practice and any injury or
accident to the line supervisor

Senior site management = Inform workers of the risks present and the control
measures required

= Evaluate risks that cannot be avoided

= Combat risks at source

= Establish emergency procedures

= Avoid all risks to workers

= Ensure that appropriate training is given

Architects, structural = Discuss and agree the safety and health terms
engineers, and other with client
designers « Plan for safety and health in layout and design

drawings, with due regard to buildability, future
maintenance and repairs

= Provide information about the safety and health
risk of the design after the client has decided on
which contractor(s) to use

= Carry out periodic checks and sort out interface
problems with different contractors

= Certify contractor’s claims for safety payment and
conclude the final accounts.

R A L T
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Safety professionals and = Identify hazards in the workplace
supervisors = Give advice and suggest options for solving
safety or health problems
= Suggest different kinds of help available, such as
specialists in chemical, electrical and mechanical
engineering safety to sort out issues at stake

= Investigate accidents/incidents and recommend
remedial measures

= Carry out periodic checks and provide a written
report summarizing the findings

= Develop and maintain an effective safety and
health programme

= Provide safety training for employees
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CHAPTER 2

Planning Before Work

Pre-work planning:

A health & safety plan

An OH&S policy displayed
An accident report book
Induction training records
Workplace inspection records

Documented safe working procedures or method
statements

Protective clothing & equipment records
Material safety data sheets (MSDS) available
Health & safety system manual

Health and safety representatives appointed
including management safety representative

Contract-specific risk assessment conducted

Emergency procedures and necessary training
records

For small worksites or construction projects, look for
the dangers on site (not as a substitute for a full risk
assessment) and take the following preventive actions:

Ensure that dangerous substances on site are being
properly stored and used

Provide and ensure that all persons on site wear
proper personal protection equipment

Identify ways that a risk can be controlled without
using personal protective equipment (PPE)

Ensure that workers are using the right and fit PPE
for the job

FENF & ol IR
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= Check all plant, machinery and equipment (including
PPE) are marked and correctly labeled, e.g. Safe
Working Load

= Fence the site against unauthorized entry

= Take measures to prevent objects from falling from
height and to take measures to protect members of
the public (such as persons passing by the site)

= Provide and keep safe egress and access to the
place of work, such as access to scaffolding

= Put up appropriate signs including traffic routes,
authorized personnel only etc.

= Keep the site tidy, well lit and well laid out
= Provide sufficient welfare and first aid facilities

= Provide adequate fire precautions such as fire
extinguishers, escape routes

= Ensure that existing power lines (buried or
overhead) are identified and associated safe
systems of work in place

= Take necessary precautions to ensure that electrical
systems are well maintained in a safe condition

= Ensure that vehicles and people are kept apart,
especially slewing vehicles, with traffic routes
maintained in a safe condition

= Ensure that vehicle and plant operators are suitably
trained or licensed if required

= Ensure that hoists and lifting appliances are properly
installed and checked by competent persons

= Ensure that scaffolds are erected, altered and
dismantled by competent people only

= Take measures to stop workers from falling and
ensure fall protection

= Minimize and eliminate risk of manual handling by
the use of mechanical equipment, or arrange
material to be supplied in manageable sizes and
weights to reduce the risk of back injury

= Take all measures to reduce exposure to noise and
vibration

= Ensure that holes are protected, with clear marking
and fixed covers to prevent falls

T IR
| FENE PO I
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= Ensure that excavations are adequately supported
or otherwise constructed to minimize the risk of
collapse and arrange regular inspection by a
competent person.

Site layout = Plan emergency routes and exits, traffic routes,
danger areas, loading bays, ramps, etc.

= Ensure provision of safe plant and equipment, with
due care to suitability, selection, safety features,
safe use, training and information, inspection and
maintenance.

= Provide safe working slope for excavators, fork-lift
trucks and dump trucks

= Provide suitable safety signs and warning notices

Environmental friendly site
hoardings facing main road

Well-planned site layout and
process flow control at the
planning stage
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Safety notices on the
information bulletin board at
the worksite entrance

Covered walkway adjacent to
the worksite

Protection from falling objects
at a neighbouring car park close
to the worksite
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Public protection against falling
objects

Clean and neat design at the
entrance

Checking point to prevent
unauthorized persons

Drop bar to facilitate
security check

Warning signs and control
system to check workers’
identity and valid work
certificates before entry
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Maintenance of visitor’s log
system to check unauthorized
entry

Effective wheel washing
facilities provided at site
entrance

Water jet to spray
off loose mud

Steel bar grit below
to remove stiffer mud
from the wheels

Temporary loading and
unloading area

LIk i I
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Proper selection of lifting
appliances and gears to ensure
safe lifting from the temporary
loading area to the upper floors

Retractable overhead protection
net - fully retracted when lifting
operation is required.

Net fully collapsed to
facilitate lifting of
materials to upper floors

Retractable overhead protection I
net — fully extended when i
lifting operation is not in r

progress.

Net fully extended to
protect workers
working in the yard
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Steel sections stacked on the
site for forming the
mega-columns

Temporary stacking
yard for steel
sections

Work stations around the sides
of the cofferdam on ground
level, forming a base to serve
construction activities inside the
cofferdam

Fencing along
the perimeters

Temporary storage yard for
non-perishable building
materials on one side of the
worksite




Site security

Clear passageway
(rubbish-free and well-lit)

Site security entrance with
turnstiles and security guard
booth

Erect suitable barricades, fencing, and hoarding

Proper signage and lighting in suitable places when
passers-by or entry by public is likely

Footpaths kept clean and free from debris
Site access controlled
Traffic control procedures in place
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Biometric hand reader for more
accurate access control

Biometric hand reader
for security checking

Finger Print Machine at site
entrance

TV monitoring and videotaping
for public access at the guard
house
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Site entrance with fencing and
height control I-beam to prevent
contact with overhead cables

i Warning
traffic light

Horizontal beam to
check height restrictions
for incoming vehicles

Raised arm barrier system for
access control at site entrance

Storage area for personal I
belongings, helmets & PPE, etc.

Temporary working
desk for security

people to check safety
helmets
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Traffic and The first step is a suitable and sufficient risk

edestrian assessment. Ask such questions as ‘What might go

P wrong and why?’, ‘Could people be struck or run over?’

arrangement and ‘Could they lose balance and fall while loading and
unloading?’

Identify the hazards associated with activities
involving workplace vehicles, e.g. reversing
operations, loading and unloading

= Identify who might be harmed by each hazard. This
is likely to include drivers and other workers, and
may also include visitors and the public

= Evaluate the risks for each hazard and the likelihood
of the harm and its severity. Are existing precautions
adequate or should more be done?

= Set priorities for action and implementation

= Review the risk assessment periodically, especially
when there are changes, e.g. new vehicles,
changes of traffic routes

To start with, consider collective measures to eliminate
risks, such as:

= improved design and layout of the workplace to
minimize transport accidents

= signs to be used as a secondary measure where
risks cannot be eliminated

i FENE LT IR




Construction Site Safety Handbook Page 24

Considerations during risk Maintain a system of work by:

assessment and selection = avoiding the need for reversing by better layout
of prevention measures design

= using a safe system of work for reversing

= ensuring a safe system of work for loading and
unloading vehicles

= checking to see if the layout of routes is appropriate
for vehicle and pedestrian activities

= segregating pedestrian and vehicle traffic routes if
feasible

= posting adequate warnings in conspicuous places

= ensuring suitable pedestrian crossing points on
vehicle routes

= introducing a one-way traffic system, if possible, to
reduce the risk of head-on collision

= checking to see if vehicle traffic routes are suitable
for the types and flow of vehicles that use them

= keeping all floor and road surfaces in good condition

= removing obstructions or otherwise, making sure
they are clearly visible

= avoiding sharp bends in road layouts
= providing suitable fixed mirrors at blind corners

Other measures should also be considered:
= suitable direction, speed limit and priority signs

= suitable physical speed restrictions such as speed
bumps

= edges of loading bays, pits etc must be clearly
marked and fitted with either a temporary or
permanent barrier

= ensure that all vehicles are properly maintained

All drivers should be instructed and reminded that they
should —

= not drive when their physical abilities are impaired,
e.g. by ill health or poor vision

= be conversant with operating procedures and
understand the safe operating limits of vehicles

= carry out daily checks and report all problems

R A L T
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Mirror at blind spot & ‘No
parking’ warning notice

Main traffic route separated
from site personnel also serves
as main emergency route

understand and comply with site rules and
procedures, including those for emergencies

understand the current system of signals
keep the vehicle within safe speed limits

slow down and take special care when approaching
bends

use visibility aids such as mirrors or a signaler
before reversing to check for pedestrians, vehicles
or obstructions behind the vehicle if there is
restricted visibility from driving position

STOP whenever the signaler is out of sight or the
visibility aid becomes defective

turn the engine off before making any adjustments
or removing guards

-
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Sharp edge covers on both sides
of the access

Properly fenced vehicle
access/egress with slip
protection

Speed limit sign.

Speed limit sign.

Properly fenced workers’
access/egress with slip
protection
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Housekeeping = Keep work areas free from rubbish and obstructions

= Maintain all floor surfaces safe, suitable and free
from slip or trip hazards

= Ensure floor openings covered or otherwise fenced
off

= Materials are properly stacked and stored safely

Keep all passageways in good conditions:

= Unobstructed and clearly defined

= Provide adequate lighting

= Ensure clear sightline at breaks and corners

Are lightings maintained in good working order?
= Adequate and free from glare

Lighting clean and efficient

No flickering

Maintain steady lights

Provide and maintain all emergency lighting
systems

Is workers’ access to worksites well-maintained?

= Keep all walkways and stairways clear of debris and
other materials such as used boxes, wooden scrap,
loose gravel, oil leakage, tools and supplies to
prevent tripping and slipping

= Put them in a bin or debris area to prevent fire and

tripping hazards
= Provide adequate lighting to prevent accidents

. FENF T IR
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Stacking of all materials:

Ensure the proper heights and correct stacking
Allow sufficient space for moving stock

Store materials in racks/bins

Keep shelves free of rubbish

Keep floors around stacks and racks clear

Check drums and ensure pallets in good repair
Heavier items stored low and without danger of
falling objects

Avoid sharp edges and provide safe means of
accessing high shelves

Maintain all stairs, steps and landings:

Replace or remove worn-out or broken steps
Keep handrails and fencings in good repair

Keep clear of all obstructions

Maintain adequate lighting

Provide and maintain emergency lighting

Ensure non-slip treatment/treads in good condition
Keep clear of debris and spills

Keep your fire control well in place:

Ensure all extinguishers and fire fighting equipment
serviced and marked

Provide adequate fire alarm and communication
system

Restrict smoking/naked flame

Avoid storage of excess quantities of flammable
substances at worksites

Establish storage procedures for flammable
substances

Employ and train emergency personnel

Ensure emergency procedures are documented and
issued

Display emergency telephone numbers
Conduct regular fire alarm checks
Perform periodic testing and trial evacuations
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Steps for effective fire prevention:

On-site dangerous goods (DG)
storage

Safety communication and
precautions

Provide fire extinguishers near all welding,
oxy-acetylene cutting or other sources of ignition

Keep fire extinguishers easy to locate and reach in
case of an emergency

Never store flammable or combustible materials in
common areas, stairways or exits

Avoid spraying of paint, solvents, or other types of
flammable substances in areas with poor ventilation
to avoid build-up of fumes and vapors leading to
explosions or fires

Store gasoline and other flammable liquids in a
safety can in a ventilated place or an approved
storage facility

Ensure that leaks or spills of flammable or
combustible materials are cleaned up promptly
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On-site dangerous goods
storage

Temporary DG
cabinets.

On-site dangerous goods
storage

Temporary DG
cabinets.

Proper stacking of materials
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Proper stacking in a temporary
storage area

Proper stacking of building
materials

Safe access
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Safe access with enclosed
stairway

Well-protected staircase

Clear and separate passageway
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Clear and separate passageway

Environmentally friendly
rubbish bins
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Clean and rubbish free floors to
prevent dust and falling objects
over the floor edges

Cleaner assigned to clean the
floor area to keep the site
environment clean

Shoes cleaning bath with gravel
bed
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Bundled tray to prevent spillage
from the container

Mosquito inhibitors to maintain
healthy environment

Pre-planned site office with
adequate lighting and covered
floor surface

i3 1 I —
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Regular spraying of antiseptic
solutions to prevent mosquitoes
and spread of disease, e.g.
Dengue fevers,
meningococcemia, etc.

Portable fire extinguishers at
prominent positions

Fire extinguisher and sand
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Fire hose reel

Fire alarm bells at prominent
locations

Regular fire drills at the
worksite
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Workers being trained as fire
fighter at the worksite

Worker practicing the use of
fire extinguisher

Workers’ canteen used as a
temporary assembly area during
a fire drill
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Welfare and toilet Welfare and toilet facilities need to be considered in
facilities both the pre-tender and construction phases as part of
the health and safety plan.

Matters to be considered when planning the welfare
and toilet facilities include:

= the work to be carried out and the health risks
associated with it

= the duration and spread of the site locations
= the number of people working at different locations
= the distance from rest places and welfare facilities

Welfare facilities also include washing facilities,
changing areas, drinking water and eating facilities. In
addition, regular maintenance and cleaning will be
required, e.g. sewer maintenance work may require
the provision of additional washing and changing
facilities because of its obnoxious nature.

Toilet facilities » Fixed installation:
o at the site base, usually near the site office

o at different satellite locations, especially when the
coverage of worksite is wide and far from the
base

= Portable installation on the worksite

R A L T
p FEWNF AT :




Construction Site Safety Handbook

Page 40

Washing facilities At suitable positions:

Rest areas .

Toilet & washing facilities
converted from a container

Regular maintenance of toilet
bowls and hand wash basins

hand basins or bowls
water tap with buckets or receptacles
shower or eye-bath where necessary.

Fixed installation:

o at the site base location

o at different satellite locations
Temporary installations on the worksite

j&
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Portable toilets provided on the
topmost floor under
construction

Drinking water and hand wash
basin

Hand sterilization facilities to
promote hygiene

o
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Vending machines installed at
rest area

Shower facilities installed at
base location

Cold and hot water facilities at
workers’ rest area
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Workers’ rest areas with dining
tables and benches

Cigarette butts receptacle with
sand bed provided at the rest
area

Container provided on worksite
for subcontractors’ work and
rest
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Locker room for storage of PPE
and workers’ apparels

Good housekeeping

Site Safety Cycle

The “Site Safety Cycle” arrangement is modeled on the Japanese practice of “Safety
Work Cycle” which encourages active participation of, and communication among,
site staff at all levels with a view to promoting safety and tidiness of construction sites.
It is done through a so-called ‘5-S’ system.

The term “5-S” comes from a formal system created by the Japanese and adapted by
many companies in Hong Kong. The 5 steps in Japanese are Seiri, Seiton, Seison,
Seiketsu and Shitsuke. It is a set of principles and methodology of organization and
standardization that goes well beyond normal housekeeping programmes, and sets
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the foundation for upkeeping and improving the work environment.

What ‘5-S’ means (directly translated from Japanese) is:
= organisation (Seiri)
= neatness (Seiton)
= cleaning (Seiso)
= standardisation (Seiketsu)
= discipline (Shitshke)

tructurise

B Standardise
. _
;‘
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Safety Work Cycle

Source: OSHC’s Green Cross

With years of practice, The Japan International Center for Occupational Safety and
Health (JICOSH), which was established in July 1999 by the Ministry of Health,
Labor and, Welfare together with the Japan Industrial Safety and Health Association
(JISHA), still adopt the Safety Work Cycle (SWC) to promote construction safety
cycle activities. All parties concerned, in particular the contractors, accepted its
importance and usefulness in assigning responsibilities for their operation by
reminding workers of the value of exercise and preparedness of risks at the
beginning of each shift in the worksite.
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The JISHA general guidelines for construction site safety management by Master
Employer (1995) set out the implementation of such safety and health arrangements
before the start of work. Under this arrangement, the related subcontractors are
required to assemble their employees before the start of work every day and make
safety and health arrangements concerning the following matter: -

= Providing instructions to related workers concerning the work contents,
working procedures, points concerning industrial accident prevention, etc., for
the day.

= Announcing the results of liaison and coordination arrangements between
work assignments.

= Understanding the views and opinions of related workers in the prevention of
industrial accidents.

= Safety activities such as hazard prediction activities

In a report on “Benchmarking Study on Construction Safety in Japan”, in the July 2001
issue of “Green Cross” published by the Hong Kong Occupational Safety and Health
Council, it was suggested that —

“The Safe Working Cycle (SWC) has become a corner stone of the Japanese
construction industry consisting of commencing a working day with 20 minutes of
exercises (for all site staff), an introduction to the day’s activities and their
inherent risks, an introduction to new workers and an impressive display of team
spirit.

The SWC continues throughout the day with the prediction of hazardous activities
and pre-commencement inspections being given particular attention. The Project
Manager will lead safety patrols, safety co-ordination meetings and after work site
clean up being a normal, not exceptional, daily routine.”

The HKSAR Government's Trade and Industry Department has funded a
development project named “5-S”. The 5-S practice is designed to establish and
maintain quality environment, and people have to be trained as the ‘5-S’ Lead
Auditors to ensure implementation.

The Environment, Transport and Works Bureau adopts a similar system “Site Safety
Cycle” aiming at promoting safety and housekeeping of construction sites.
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The Housing Department adopts a system called “Building Pass” which also
encompasses similar activities in its “Safety Assessment”. The Safety Assessment
is composed of four factors:

= HASAS Score for Safety & Health Management System

= HASAS Score for Implementation of the Safety & Health Plan

= General Site Safety

= Block Related Safety

The Housing Society adopts a system called “5-S management system” and the 5-S
Association accredits it with the 5-S Certification. A 5-S Charter is signed between
the Society and its main contractors to ensure smooth implementation.

Worksite cleanliness

Dirt and mud clearing
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Road surface cleaning

Construction wastes cleared
from safety nets

Safety net cleared of
wastes to prevent
over-loading the
scaffold

Cleansing of all incoming
vehicles

@ater]et to clean wheels
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Perimeter of worksite just
outside the fencing also
cleansed

Hoarding just behind -
the site office

Temporary store for bamboos

Proper stacking of metal
scaffold parts
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Well organized stacking of
pipes to prevent slippage

Workers learning the proper
method of cleaning concrete dirt

Regular spraying to prevent
mosquito breeding

i3 1 I —
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Front line supervisors also
joined in the exercise

Workers from subcontractors
during morning exercise

Morning exercise
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Morning exercise

Morning exercise

Work allocations recorded on
the notice board
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Workers attentively waiting for
details of work allocation

Sub-group briefing on the
details of the work distributed

Final checking of equipment
before work
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Checking and recording of work
done

Checking and recording of work
in progress

Final briefing on the use of PPE
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Workers to ensure that PPE is
properly worn against a mirror
and a dummy

Mirror for use
by workers.

Safe Working Cycle banners
displayed in prominent position
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CHAPTER 3

Controlling Risks

To control risks in construction work is a complex task. It is often under-estimated and
simply treated as common sense. In order to address the problem effectively, the
Heath and Safety Executive, U.K. suggests a 5-step approach:

= STEP 1: Look for the hazards,

= STEP 2: Decide who might be harmed and how,

= STEP 3: Evaluate the risks and decide whether the existing precautions are
adequate or whether more should be done,

= STEP 4: Record your findings, and

= STEP 5: Review your assessment and revise it if necessary.

The HSE also publishes a practical guide: ‘Successful health and safety management’,
for directors, managers, health and safety professionals and employee
representatives who want to improve health and safety in their organizations. It
outlines the principles and management practices which provide the basis of effective
health and safety management; sets out the issues which need to be addressed, and
can be used for developing improvement programmes, self audit and self assessment
as summarized below —

[POLICY Workforce involvement in development or review of
policy statement

ORGANISING

= control Giving employees specific health & safety
responsibilities.

= communication Employee involvement in delivering health and safety
messages

= competence Employee involvement in delivery and design of
training

= co-operation Structure of Safety Committees Suggestion Schemes

i FENE LT IR
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[PLANNING

= objectives/plans Employee involvement in setting health and safety
plans and objectives

» risk assessments Employee involvement in risk assessments

= procurement Employee involvement in the procurement of
equipment and materials

= design Employee involvement in the design of new ways of]
working

= problem solving Employee involvement in problem solving

= operation of risk control Employee involvement in planning risk control

systems systems

[MEASUREMENT

= active monitoring Employee involvement in carrying out inspections,
observations etc.

= reactive monitoring Employee involvement in accident and near miss
investigations and hazard spotting

AUDIT & REVIEW Employee involvement in audits of the efficiency,
effectiveness and reliability of the H&S system and in
the systematic review of performance based on data
from monitoring and audits.

Electricity safety

Workers engaged in construction work are frequently exposed to electric currents in
various forms from overhead cables, underground supply lines, to electrical
installations and tools. In fact, they are exposed to electrical energy in their daily
work. Shocks and electrocutions can occur to workers engaged in different types of
jobs.

Many workers are unaware of the potential electrical hazards present in their work
environment, which makes them even more vulnerable to the danger of electrocution.
Others are being too ignorant to believe that electrocution is only too remote because
very often they only receive minor electric shock or burns from arcing and flashover.

Many of these workers are experienced electricians. They customarily take
short-cuts by working on live apparatus without rendering the circuit dead or awaiting
a permit to work in order to save time.

L FENF Lol IR
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Electrical injuries in worksites =
consist of four main types: .
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Electrocution (fatal)

Electric shock

Burns

Falls caused by contact with electric current

General precautions

Prohibit work on new and existing live circuits until
all power is shut off and a positive permit to work
system is in place.

Do not use worn electrical cords or cables.

Use only 3-wire type extension cords.

Maintain all electrical tools and equipment in safe
condition and check regularly for defects.

Remove broken or damaged tools and equipment
from the jobsite.

Protect all temporary power (including extension
cords) with circuit protection device.

Do not bypass any protection system or device

designed to protect employees from contact with
electrical current.

Locate and identify overhead electrical power
lines. Make sure that ladders, scaffolds, equipment
or materials never come into close proximity of
electrical power lines.

Control electrical hazards Plan your work and plan for safety.

through safe work practices. .

Control contact with electrical
voltages and control electrical .
currents to create a safe work
environment.

Avoid wet working conditions and other dangers.
Avoid overhead power cables.

Use proper wiring and connectors.

Use and maintain tools properly.

Wear suitable personal protective equipment.

Prepare a permit-to-work system.

Prevent overloading by using the right type of
wiring.

Prevent exposure to live electrical parts by
isolation or rendering the circuit dead.

Prevent exposure to live wirings and parts by using
insulation.

Prevent shocks by suitable earthing .

R A L T
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To prevent injuries and deaths
of workers working with .
hazardous electrical energy

in worksites:
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Prevent shocks by using suitable earth leakage
detection device.

Prevent overloading by using overcurrent
protection device.

Develop and implement a safe system of work.
Identify and display suitable warning signs.

De-energize, isolate, block, and/or release all
forms of hazardous electrical energy before work
begins.

Plan and implement a permit-to-work system.

Require that each lock used to secure an energy
control device be clearly labeled with durable tags
to identify the worker assigned to the lock.

Make sure that the worker who installs a lock is the
one who removes it after all work has been
completed.

If work is not completed when the shift changes,
workers arriving on shift should apply their locks
before departing workers remove their locks.

Verify by test and/or observation that all energy
sources are de-energized before work begins.
Inspect repair work before reactivating the
equipment.

Make sure that all workers are clear of danger
points before re-energizing the system

Train all workers in the basic concepts of electrical
safety.

Establish a control program with all entry to
confined space.

Common electrical hazards in construction worksites:

Plants and materials .
frequently come into contact .
with electrical transmission

lines or cables:

Derricks and cranes

Excavators

Projected metal building materials
Metal ladders

Scaffolds

R A L T
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To avoid the chance of injuries:

= Look for overhead and buried transmission lines or
cables

= Post suitable warning signs

= Contact power utility company for buried
transmission cable locations and keep a safe
distance away.

= Until verified and render dead, assume that all
overhead transmission cables are live.

= Use non-conductive ladders when working near
power transmission lines.

= Provide suitable training and information to plants
operators and workers.

Lack of ground fault Due to the dynamic, rugged nature of construction

protection work, normal use of electrical equipment at worksites
can quickly cause wear and tear that results in
insulation breakdown, short-circuits and exposed
wires. If there is no leakage protection, these can
cause a short circuit that send current through the
worker’s body, resulting in electric burns, explosions,
fire, or death.

To avoid the chance of injuries:
= Use leakage protection circuit breakers.

= Follow manufacturer's recommended testing
procedure to ensure circuit breakers are working
correctly.

= Use double insulated tools and equipment with
clear and distinctive markings.

= Use tools and equipment according to the
manufacturers’ instructions.

= Visually inspect all electrical equipment before
use.

= Remove from service any equipment with frayed
cords, missing ground prongs, cracked tool
casings, etc.

= Apply a warning tag to any defective tool and do
not use it until the problem has been corrected.
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Improper use of equipment

Improper use of extension
and flexible cords
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If electrical equipment is used in ways for which it is
not designed, you can no longer depend on the
safety features built in by the manufacturer. This may
damage your equipment and cause employee
injuries.

To avoid the chance of injuries:

= Use only equipment that is approved.

= Use all equipment according to the manufacturer’s
instructions.

= Do not modify cords or use them incorrectly.

The normal wear and tear on extension and flexible
cords at your site can loosen or expose wires,
creating hazardous conditions. Cords that are not
three-wire type, not designed for heavy-duty-usage,
or that have been modified, will increase the risk of
contacting electrical current.

To avoid the chance of injuries:
= Use factory-assembled cord sets.
= Use only extension cords that are three-wire type.

= Use only extension cords that are designated for
the purpose of use, e.g. weather proof, flameproof,
etc.

= Provide proper training in handling cords and
advise workers never pull the plugs from
receptacles by the cords.

= Check all cords on-site before use. Report any
cords where signs of wear and tear or makeshift
modifications on any parts are found. Take away
all such cords from service immediately
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Use of two-pin plug and
extension cord/socket

Socket board not well
placed
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Weather-proof sockets suitable
for damp environment

Proper management of cabling

Secured switchbox
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Hand tools

Hand tools and more commonly nowadays, powered tools, are widely used in
worksites. However, the standard of tool selection, maintenance, training and work
practices vary widely. Injuries and even fatality occur especially when workers or
electricians are not working with a suitable safe system of work. Furthermore,
accidents often occur when the fundamental precautions are neglected:

General precautions = Unsafe hand tools should not be used.

= Impact tools, such as drift pins, wedges, and
chisels, should be kept free of mushroomed
heads.

= The wooden handles of tools should be kept free
of splinters or cracks and should be kept tight and
fit in the tool

= Electric power operated tools should either be of
the approved double-insulated type and clearly
labeled or properly grounded using approved
three-wire cord having the ground wire
permanently connected to the tool frame as a
means for grounding the other end

= All hydraulic or tools which are used on or around
live power lines or equipment should be equipped
with suitable non-conducting hoses and properly
maintained
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Before commencement of
work on each work shift,
conduct a risk assessment,
if required:
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No broken plugs, sockets, switches, defective
leads.

Start and stop switches clearly identified and
switchboards secured.

All power tools are in good condition.

Suitable earth leakage systems installed and
tested.

Tools and leads inspected and clearly marked and
no cable or wiring tripping hazards.

Switches/circuits clearly identified.
No work near exposed live electrical equipment.

Permit to work system in place, especially when
working in hazardous locations.

Provide appropriate fire fighting equipment.

If situation warrants, consider the use of lower
operating voltage during the planning stage.
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Protective equipment and = Shielded or insulated tool and equipment should
precaution: be used.

= Rubber insulating gloves.

= Rubber matting for use around electric apparatus.
= Rubber insulating blankets.

= Rubber insulating hoods.

= Rubber insulating line hose.

= Rubber insulating sleeves.

= Rubber protective equipment should be visually
inspected prior to use.

= Protective equipment of material other than rubber
shall provide equal or better electrical and
mechanical protection.

= Protective hats should be worn at the jobsite by
employees who are exposed to the hazards of
falling objects, electric shock, or burns.

= Personal climbing equipment.

= Safety harness with straps or lanyards, pole-belts,
etc. should be worn to protect employees working
at elevated locations on poles, towers, or other
structures except where such use creates a
greater hazard to the safety of the employees, in
which case other safeguards should be employed.

= Safety harness and safety straps shall meet the
required standards, and be free from additional
metal hooks.

= Body belts and straps should be inspected before
use each day to determine that they are in safe
working condition.

= Lifelines and lanyards should comply with the
required standards.
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Clean and well maintained
tools

Noise control

Most construction workers are exposed to excessive construction noise. One can get
tinnitus, a ringing sound in the ears, or a temporary loss of hearing. Exposure to
longer period can cause tiredness and nervousness.

Many people working in the construction industry treat noise as something innocuous
and inherent in the trade. Since most hearing loss happens gradually, the impact is
often neglected. But if hearing is lost, even temporarily, it may create danger to the
workers immediately.

Exposure Levels Noise levels are measured in decibels (dBA). Since
decibels are on a log scale, 73 decibels is 2 times as
loud as 70 where hearing protection aid is required.
In general, protection is required when workers are
exposed to a noise level exceeding:

= 8 hours at 90 decibels
= 4 hours at 95 decibels
= 1 hour at 105 decibels

When the noise is 95 decibels, one may work with no
hearing protection for only 4 hours. Even so, this
noise level is not safe; 1 in 5 people exposed
regularly to 90 decibels will lose some hearing. Short,
very loud (impact) noises can do the most harm.
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Sources of noise

Steps for hearing protection:

Reduce exposure
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Most construction noise comes from equipment. The
decibel levels of machines may require attention.
These need to be measured and monitored:

= Pile drivers

= Sheet pile extractors (percussion-type)
= Pneumatic hammer

= Earth breakers

= Jackhammer

= Crane

= Concrete, marble tiles, glass cutter and polishers
= Hammer

= Portable saw

= Earthmover

= Front-end loader

= Bulldozer
= Backhoe

The noise level varies with the same piece of
machine or plant. For example, the noise from an
earthmover may be 94 decibels from 10 feet away.
The noise is only 82 decibels if you are 70 feet away.
A crane lifting a load can make 96 decibels of noise;
whereas at rest, it may make less than 80 decibels.

Make the workplace quieter
= Procure quieter models in equipment selection
= Good maintenance for existing equipment.

= Locate noisy plant and equipment, like
compressors and generators, as far away from the
work zone as possible.

= Simple shielding around noisy equipment often
makes a lot of difference.

Job rotation, if possible, after all engineering methods
are exhausted and if the noise level is sitill

unacceptable. Take rest breaks away from the noisy
area at suitable intervals.
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Protect by personal If noise reduction measures cannot reduce the noise

protective equipment level to a desired level or not low enough, wear
hearing protection. Most hearing protection is easy to
put on or take off. Training on the use and selection
of a suitable protective gear is important.

Information and = Measure noise level at regular intervals and put up
Training suitable warning notices and signs.

= Identify noise areas and declare them as noise
protection zone.

= Provide suitable protectors when workers are
required to listening to human voices, signals,
warnings or backup alarms. Suitable type of
protectors can effectively screen out unwanted
noise to suit individual needs.

Noise barrier for earthwork

Circular cutter with noise barrier
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Specially designed crusher for
better noise protection

Specially designed equipment
for noise protection

Sound barrier for drilling
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Disposal of building debris/waste/rubbish

Disposal of building debris, waste and rubbish in building construction worksites, if
properly managed, can save a lot of workers’ lives and prevent unnecessary injuries.

Main cause of injuries

Fire caused by rubbish

When materials are to be
dropped from any point lying
outside the exterior walls of
the building

When debris is dropped
through holes onto the floor
without the use of chutes

= Manual handling injuries
= Cuts from sharps
= Slips and trips

= Struck by objects (e.g. tipping of rubbish, fallen
building materials caused by poor housekeeping)

= Fall from height (e.g. rubbish clearing in lift shafts)

Rubbish burming on worksites or cigarette butts left by
workers igniting combustible waste on site could cause fire.

Scrap wood or chips, saw dust waste, and paper
bags or cartons should be removed from the
immediate work area as the work progresses.

All solvent waste, oily rags, and flammable liquids
should be kept in fire resistant covered containers
until they are removed from the worksite.

= an enclosed chute of sound material, preferably metal
or other non-combustible materials should be used.

= the enclosed chute should be a slide, totally
enclosed on all sides and with adequate diameter,
through which materials can be moved from a high
place to a low one

= if disposal is required at intermediate floor levels,
openings with secured gates should be fitted

= warning signs should be posted at prominent places

= the area onto which the material is dropped should
be completely enclosed

= erect barricades of adequate height and set back
from the projected edge of the opening above

= warning signs about the hazard of falling materials
should be posted at each level

= removal should not be permitted in the lower area
until debris handling has ceased from above.
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Safe access

In providing a safe place of work, one must not overlook the importance of providing
and maintaining safe access to and egress from the workplaces. Very often, risk
assessment is critical during the planning stage with all the details put down in a
method statement.

Unsafe access contributes to many of the more serious accidents in worksites. The
major reasons are: most of the access and egress is transient in nature, rapid change
in the site condition; multiple use by different contractors; a high turnover and
insufficient briefing and training of the workforce.

In general, a contractor should provide stairways, ladders, ramps, or other safe
means of egress to workplaces such as working

platforms

= position the means of egress within a reasonable
distance from workers

= use structural ramps solely for access or egress
from excavations designed by a competent person

= ensure that when two or more components form a
ramp or runway, they must be connected to
prevent displacement

= attach cleats or other means of connecting runway
components in a way that would not cause tripping

Design for safe access The contractor should provide
= adequate information for use by persons to access
= ramp and platforms of adequate width and with
guard rails where practicable

= mobile plants such as hydraulic platforms or cherry
pickers when permanent access and egress are
not practicable

= a risk assessment to determine whether rope
access or other means are practicable when all
intrinsically safe methods required by legislation
are exhausted

R A L T
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Use of personal protective equipment

The use of personal protective equipment (PPE) is to combat exposure to hazards
when engineering and/or administrative controls are not feasible or effective in
reducing these exposures to acceptable levels. It is important to eliminate all workers’
exposures to hazards in their worksites and to determine if PPE should be used to
protect them.

Personal protective equipment must only be used as a last resort. It is not a substitute
for taking safety measures. A well planned site layout and process control can often
eliminate most hazards on worksites.

If PPE is to be used, a PPE programme should be introduced and maintained. This
programme should contain identification and evaluation of hazards in the workplace.
If the use of PPE is an appropriate control measure, the programme should cover:
how it is selected, maintained; and how its use is evaluated; training of employees
using the PPE; and vigilance of the programme to determine its effectiveness in
preventing workers from injury or illness.

Head protection = Workers must wear safety helmets when
overhead, falling, or flying hazards exist

= Inspect safety helmets routinely for dents, cracks,
or deterioration.

= If a safety helmet has been hit by a heavy blow or
electrical shock, you must replace it even when
you are unable to detect any visible damage.

= Maintain safety helmets in good condition; do not
drill; clean with strong detergents or solvents;
paint; or store them in extreme temperatures.

Eye and face protection = Workers must wear safety glasses, goggles or
face shields for welding, cutting, nailing (including
pneumatic), or when working with concrete and/or
harmful chemicals.

= Eye and face protectors are designed for particular
hazards. They should be selected to match the
hazard.

= Replace poorly fitted or damaged safety glasses.
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Foot protection = Safety shoes or boots should be slip-resistant and
have puncture-resistant soles (to prevent slipping
and puncture wounds).

= Toe-cap is recommended to prevent crushed toes
when working with heavy rolling equipment or
falling objects.

Hand protection = High quality and of suitable material gloves can
prevent injury.
= Glove size should fit the workers.

= Wear the right gloves for the job such as
heavy-duty rubber for concrete work, and welding
gloves for welding.

Others = Special personal protection in handling hazardous
solvents and chemicals, asbestos, etc. working
near or over water, in confined spaces or
workplaces affected by gas, fumes, dust, etc.

Proper PPE
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Welding screen

Barrier screen constructed of
non-combustible material

Proper PPE

Proper PPE
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CHAPTER 4

Foundation Work

Foundation work often involves massive operations in earthwork such as excavation
or digging large holes in the ground, or where the face of the earth, rock, sand, soil or
other materials is removed.

Typical examples are: = a trench, ditch, shaft well, tunnel, pier hole, cutting,
caisson or cofferdam

= a hole drilled into the earth

Cave-ins are the most feared hazard in earthwork like excavation and trench work.
But other potentially fatal hazards exist, including asphyxiation due to the lack of
oxygen in a confined space, inhalation of toxic fumes, drowning, etc. Electrocution or
explosions can occur when workers are in contact with exposed underground utilities.

Caisson

For many years, hand-dug caissons had gone through a disturbing history of high
accident rate and health hazards. The Building Authority in 1995 banned the use of
hand-dug caissons mainly to minimize workers from:

= being struck by an object falling into the excavation
= being trapped by the collapse of an excavation (all depths)
= falling into the excavation

= asphyxiations, inhaling, or otherwise being exposed to, carbon monoxide or
other impurities in the air in the vicinity of the excavation

= drowning/burying when overcome by sudden in-flush of water

= other hazards including noise, silica dust, explosive or flammable gases, such
as methane
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Exemption may be granted only if an architect or structural engineer can demonstrate
to the satisfaction of the Building Authority that the following circumstances exist:

= the depth of the hand-dug caisson does not exceed 3 metres and the
diameter of the inscribed circle of the hand-dug caisson is not less than 1.5
metres; or

= for the site concerned:
o the use of a hand-dug caisson is the only practical construction method; or
o there is no other safe engineering alternative.

Examples of these are: narrow or steep sloping sites where difficult access or
insufficient working space makes it not possible or not safe to use machine tools.

In these exceptional circumstances, the authorized person/registered structural
engineer must specify stringent safety requirements in the method statement for the
building works and ensure that the registered contractor is fully aware of and complies
with all safety requirements. In this respect, the provisions of the Construction Site
(Safety) Regulations administered by the Commissioner for Labour should be
observed.

In all caisson operations, including complex foundation work, a risk assessment
should always be conducted in the early planning stages.

Risk assessment = Assess the risks that may result because of the
hazards

= Decide on control measures to prevent or minimize
the level of the risks

= |Implement the control measures

= Monitor and review the effectiveness of the control
measures

Person being trapped by the do as much work as possible from outside the
collapse of an excavation (all excavation

depths) « backfill excavation as soon as possible

= batter, bench or shore sides of excavation

= place excavated materials, equipment and other
materials at a distance from the edge of the
excavation so that the force exerted on the edge of
the excavation does not lead to the collapse of the
excavation

= limit the approach of vehicles and plant by erecting
a barrier, such as a wheel buffer
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Person being trapped by the
collapse of a trench more than
1.5 m deep

Person being struck by an
object falling into the
excavation

Person falling into the
excavation

Person inhaling, or otherwise
being exposed to, carbon
monoxide or another impurity
of the air in the excavation

ik BTV 5008 PO

shore all sides of the trench; or
bench all sides of the trench; or
batter all sides of the trench; or

obtain written approval from a geotechnical
engineer that all sides of the trench are safe from
collapse; or

use a combination of the above measures

do not lift or suspend loads over any person
working in the excavation

use excavators and cranes with controlled descent
valves on the hydraulics fitted to the boom or
dipper arm to prevent the boom or load from falling
onto the workers in the event of hydraulic hose
failure

evict persons from the excavation when lifting and
placing loads in the excavation

use plant fitted with suitable overhead protection to
protect against falling objects

erect barrier along the edge of the excavation to
prevent objects falling into the excavation

use wheel buffers

backfill excavation as soon as possible
secure a cover over the excavation
provide safe access to and from the excavation

as part of the risk assessment process - determine
the likelihood of airborne and soil contaminants
being present and the need to undertake formal air
monitoring in the excavation

implement control measures necessary for
entering and working in a confined space

do not expose persons to a hazardous substance
at a level exceeding the international exposure
standard for that substance

monitor the level of any airborne contaminant in
the excavation

monitor for explosive gases or vapours

ensure there is adequate ventilation provided to
the excavation
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= use extractor fans to remove airborne
contaminants and explosive gases from the
excavation

= position vehicles, plant and machinery away from
the excavation

= provide and use appropriate personal protective
equipment, such as respiratory equipment,
protective clothing, safety gloves

= remove all sources of ignition if explosive gases
are present.

Sheet piling

Sheet piles are commonly used to support excavations in foundation work.
Traditionally, these operations are performed without proper planning especially
during the pre-work stage. Training and information provided to workers also vary in
standards. Sheet piling in the past had a poor record of high accidents, often
resulted in fatality.

The cause of fatal accidents pertaining to sheet piling was due to one or a
combination of the following failures in ensuring:

= adequate depth for interlock of sheet piles or the correct penetration depth.

= deviations and leaning (transverse or longitudinal) of sheet piles within
tolerance limit.
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It is common in the piling industry to use a cage to lift workers, also called “top man” or
“pile monkey”, onto the top of sheet piles to carry out the aligning or interlocking by
hand. This working process by alternative methods by some contractors can avoid
such hazards.

Depending on the nature of work and site conditions, two alternative methods have
been introduced by using:

= threaders and shackle release device
= sheet pile trestle

The crane is lifting the sheet pile,
interlocking manually in an
exposed dangerous position by
the topman

Workers working at the top of the
pile and on the horizontal guide
beam
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Workers staying on top frame
level can be hit or trapped in
between

Threaders and shackle release device:

Proprietary systems used elsewhere have been imported to offer a safer alternative to
this particular process. Some contractors are also beginning to use local-made
models to cut cost. The basic principle of these proprietary systems is to use a
pile-threader and a shackle release device. All the necessary operating procedures
can be done on the ground.

The sheet pile threader is designed for safe and rapid sheet pile interlocking when
sheet piles are being pitched in panels. It replaces the “top man” or “pile monkey” who
normally carries out the interlocking by hand.

The basic method of operation using a universal pile treader is as follows:

ERE

The threader is pre-loaded by pulling the pull wires and vice block against spring
pressure and cocking.

The pile to be pitched is lifted until the bottom is at about 1m (3ft) above ground level.
The threader is then clamped onto the pile with the vice. The relative position of the
pile is governed by a stop plate to suit the pile section being used.
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With the threader attached, the pile is then lifted by the crane to the end-pile of the
panel. By means of the rollers, the lower part of the threader is then clamped to the
last pile in the panel so that the interlocks are adjacent to each other. The clamping
operation is designed to permit free movement of the pile and the threader in a vertical
direction but prevent movement in any other direction. This attachment is normally
done at top frame level. The cocking device inside the vice slide tubes is then
released.

The crane lifts the pile to be pitched until its bottom edge is above the previous pile in
the panel. The spring pressure on the vice block forces the pile across into the
interlocking position. As the pile is lowered, it interlocks. The threader is then
unclamped at top frame level.

Ground release shackle device

The use of these shackles
complements the “feet on the
ground” approach to piling.
When used in conjunction with
the sheet pile threader, there is no
need for site operatives to go
above the safety of top frame
level for interlocking sheet piles
or releasing the lifting shackles

Ratchet release shackles

The “shackle release’ is used for
lifting steel piles from ground
level to some safe vertical
position at any height. It enables
these steel elements to be
subsequently disconnected safely
and efficiently from a remote
location. For pitching steel sheet
piles, a sheet pile threader is used
for automatic remote interlocking
of adjacent sheets
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Another method using a Universal Sheet Pile Threader:

This threader that comes in two pieces can be manhandled and readily operated by
typical site personnel. The unit can be adjusted to suit whatever pile section is being
used on the job site without the need for additional items. The standard threader
requires a different set of guide Rollers for each pile section. When threading single
piles, the threader will readily switch from threading on the left hand to the right hand,
thanks to its unique two-piece design. This means that only one unit is required on the
job site. The threader requires two units for fast threading of single sheet piles — one
set to the left and the other to the right.

Universal Sheet Pile Threader

The unit is adjusted to suit the
particular pile section being
threaded

A different type of threader
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Another method using a guide
frame fixed with suitable
platforms for workers at
intermediate levels

Balaly Walkway Walings
& Piling Trasties
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In the past, there had been accidents involving workers falling from the man-cage.
The man-cage had to be lifted up by cranes and attached onto the top of the sheet
piles. When the hooking device of the man-cage failed, the worker fell to the ground
together with the cage. Another case involved a crane. When lifting the loaded
man-cage, the cage fell during the journey, resulting in fatal injury of workers. The

safety walkway above provides a safe place of work for workers.

Accidents also occurred in the past when sheet piles are being extracted, which is
rather common locally, after the excavation work is over. Common errors are: buckling
of the jib of the crane or/and overturning of the crane. In fact, tipping of the crane is

r *
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also a very common scene. This situation happens from time to time, causing
repeated overloading of the crane and increasing the chance of overturning.

Advantages of employing a threader:

= The sheet pile threader replaces the dangerous, manual operation performed
by a top man climbing or being hoisted up to the top of the piles and
interlocking the piles.

= Interlocking piles with the pile threader is faster than any other safe method of
working.

= The sheet pile threader makes it possible for piling work to be done under
more severe weather conditions as interlocking can take place even under
high winds.

Safe sheet piling operation depends on good working conditions. The health and
safety arrangements should be periodically inspected and maintained:

= Safe storage and handling of sheet piles, struts, king piles, bracing beams
and walers.

= Proper handling and maintenance of piling hammer/extractor.

= Boring machines are in working condition if pre-boring is required.

= Lifting cranes are of sufficient capacity, and boom length and bearing capacity
check to ensure safety.

= Proper means of transport for excavated materials (No excavated materials
are to be placed near to the pit), as this will affect the well-planned sheet pile
wall operation.

= Pumps are in good working condition.

= All welding and cutting equipment are in good working order, with proper PPE
in use and the workers involved suitably trained.

The Labour Department has published a guide “Safety Guide for Interlocking of Steel

Sheet Piles” giving details of the hazards in using man-cage and the appropriate
measures to be taken.

Shoring

Shoring uses structures such as a metal hydraulic, mechanical or timber shoring
system that supports the sides of an excavation. It is designed to prevent cave-ins. In
fact, sheet piles are also a form of shoring.

After the excavations are completed, take special precautions to prevent injury from
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cave-ins in the area between the excavation wall and the foundation wall:

= Protect the depth of excavation against cave-ins.

= Keep the horizontal width of the excavation to make sure that work activity
would not vibrate the soil while workers are in the trench.

= Plan the foundation work to minimize the number of workers in the trench and
the length of time they spend there.

= Inspect the trench regularly for changes in the stability of the earth (water,
cracks, vibrations, spoils pile).

= Stop work if any potential for cave-in develops and fix the problem before
work starts again.

For safe trench excavation, adequate support must be installed ahead of excavation
as far as is practicable.

| | -‘-:.d:_'-..__ '.
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The Labour Department stipulates the health and safety requirement in Regulation
39(1) of the Construction Sites (Safety) Regulations that states

“The contractor responsible for any construction site at which excavating or
earthworking operations are being carried on shall cause a structure made of suitable
timber or other suitable material to be erected in connection with the operations as
soon as may be necessary after their commencement so as to prevent workmen
employed on the site from being endangered by a fall or displacement of earth, rock,
or other material (including waste material and debris) adjacent to or forming the side
of the excavation or earthwork.”

Specific design with details of shoring complete with drawings should be prepared for
excavations with particular attention to:

= the depth of the excavation, and

= possible effects affecting roads, buildings, structures, slopes, services of
adjourning areas, from the base of the excavation to the ground surface, and

| FENF A P R




Construction Site Safety Handbook Page 87

should be carried out by a professionally qualified engineer who is competent
in carrying out a proper shoring design.

General precaution for safe excavations
= Shoring in place and in sound condition
= Excavation well secured
= Signage displayed
= Banks battered correctly and spoiled away from edge
= Clear and safe access around excavation
= Separate access and egress points from excavation
= Safe work procedure in place

Points to discuss at the initial planning meeting:

= Find the location of all underground utilities by contacting the local utility
companies to identify and locate the services before digging.

= Keep workers away from digging equipment and never allow workers in an
excavation when equipment is in use.

= Keep workers away from space between equipment in use and other
obstacles and machinery that can cause crushing hazards.

= Keep equipment and the excavated dirt (spoils pile) back 2 feet from the edge
of the excavation

= Have a competent person conduct daily inspections and correct any hazards
before workers enter a trench or excavation.

= Provide workers with a way to get into and out of a trench or excavation such
as ladders and ramps. They must be within a reasonable distance from the
workers.

= For deeper excavations and utility trenches, use shoring, shields (trench
boxes), benching, or slope back the sides. Refer to the result of soil analysis
to determine the earth’s safe slope angle.

= Keep water out of trenches with a pump or drainage system, and inspect the
area for soil movement and potential cave-ins.

= Keep drivers in the cab and workers away from dump trucks when dirt and
other debris are being loaded into them.

= Don’t allow workers stay under any load and train them to stay clear of the
back of vehicles.

The statutory requirements on the use fo excavators in construction work are clearly
laid down in the ‘Code of Practice - Safe Use of Excavators’ issued by the
Commissioner for Labour .It covers details on the safe use and operation of
excavators for excavation and earth moving operations, including the safe use of

| FENF T IR




Construction Site Safety Handbook Page 88

bucket attachments.

Lightweight aluminum shoring
for smaller trenches.

Flimsy trench protection

Custom-sized shoring system as
timber mounted.
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Man-hole boxes with steel panels i B

Screw jacks with steel shoring
plates

Screw jacks using timber battens
and steel panels
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Custom-sized shoring with steel
panel mount

Access/egress

Proper planning of access and egress, including rescue in case of emergency, is very
important. Access to the surface should be by means of:

= l|adders;
= stairways; or
* ramps.

In trenches, access ladders should be spread out at intervals and at locations workers
are working and near the trench.

Normal access routes used within an excavation should, whenever practicable, permit
workers to pass along without bumping into obstructions or being hit by debris.
Walking in an excavation should be made possible by secure footing without risk of
falling.

In situations where an excavation or trench is heavily timbered and where headroom
is limited, access to and from work should be along well-defined routes which can be
protected more readily and the use of other routes should not be permitted.

Separation of traffic Wherever practicable, the route used to bring out
excavated material should be separated from that
used by the workers. In a small shaft or drive where it
is not possible to provide separate routes for the two
kinds of traffic, the movement of workers should be
forbidden while excavated material or plant is being
moved and vice versa.
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In shafts shallow enough for workers on top to see
and talk to the workers below, no difficulty should
arise, but in shafts of intermediate depth, in which the
workers have to climb up and down the ladders, there
is need for an effective signaling system and there
may be a requirement for automatic locking of
winding gear while workers are moving.

Where mechanical haulage is used in small drives,
manholes or refuges should be excavated into the
side of the drive to provide shelter from passing
traffic. Such refuges should be of a reasonable size
and appropriately spaced on the same side of the
drive.

Secure footing This is essential for safe access. Loose stones and
large rock projections should be removed and in
some cases it may be necessary to provide a
timbered walkway to ensure safe walking.
Accumulations of mud should be prevented and
sloping walkways should be cleated or otherwise
made slip-proof.

Adequate lighting Where daylight is insufficient shafts, drives, trenches
and open excavation should be provided with
adequate lighting. Glare should be guarded against
because contrasted with a deficiency of light, it
increases considerably the risk of falls from slipping
or tripping.

Protection from falls Where there is a risk of any person falling from an
access way, a handrail, and sometimes an
intermediate rail or a toe board, should be provided to
enable persons to pass more easily and to prevent
falls. At any landing, the ladder below should be
offset from the ladder above so that it is not possible
for a person or articles to fall past the landing.
Landing platforms should be fitted with guard rails
and toeboards.
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Emergency access and When an emergency occurs, only rescue traffic is to

egress be permitted in the area and all access ways cleared
immediately. Operators must always park their
vehicles clear of access routes (haul roads) to leave
adequate clearance for emergency traffic. Rescue
teams will then be able to use routes normally used
by plant. Rescue traffic may well include stretchers
and this should be allowed for when planning details
of the access throughout the job.

Whenever possible, some alternative access should
be provided for emergency use. For example, any
open excavation should have a loose ladder handy at
the top which should be left in a place known to all
workers and reserved solely for emergency use.

Emergency access also implies safe egress from the
face of an advancing excavation. At the face, while
supporting timber is being placed, protection cannot
be as good as where the supporting work is
completed. This zone of reduced protection should
be kept short by keeping the support as close as
practicable to the face being excavated.

Workers should be provided with a clear run to safety
should there be a fall of earth. This requires the floor
of the excavation to be kept clear as possible of loose
spoil, tools, timber, etc. Full walking headroom should
be provided when practicable in a trench near the
working face. All workers and supervisory staff
should try to keep the floor clear of hazards. The
provision of sufficient headroom for safety near the
face will often prove difficult, and therefore should
receive special attention.

Ramps and runways Ramps or runways used for running plant into and out
of an excavation must be constructed of appropriate
strength, width and grade for the plant being used.
Ramps intended for use by track vehicles only should
be so marked, and no other vehicles should be
allowed to use them. Frequent careful examination
and maintenance is needed to keep ramps in a safe
and serviceable condition.
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Scaffolding

Ventilation

Additional precautionary
measures

Plant and excavator at the bottom
of excavation

Page 93
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Ladders are commonly used as a means of access
into and exit from an excavation and should extend at
well above the top of the excavation. Properly made
access cuts are also acceptable.

Scaffolding may be required for any special
excavation work.

Fumes from petrol or diesel driven machines are a
hazard in an excavation. Portable petrol or diesel
engines should not be permitted to operate within an
enclosed area e.g. trench support systems or well
liners, etc.

Where trenching work is at a remote location, an
effective means of communication such as a
telephone or walkie-talkie should be available to call
for advice or for help in emergencies.

In all cases, if there is any uncertainty about the
minimum amount of safe trenching support, it is
better to play safe and:

batter the excavation
= over-design the support or
= obtain competent professional advice.
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Workers at the bottom excavation
cleared of overhead activities

Plant and vehicle at the upper
deck of the excavation

Enclosed stairway for safe access
and egress
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Workers at the bottom of
excavation (with temporary
walkway and latrine facilities)

Workers’ quarters and temporary
material storage platform at
intermediate levels below the
excavation

Upper deck built for excavator
and loader for clearing mud
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Workers erecting ladder
access/egress and decking for
landing

Staircase protected by net
reaching down to the bottom of
the excavation

Excavation in progress at the
formation level of the 61m
diameter cofferdam (IFC 1)
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The 61m diameter cofferdam
formed by 1.5 m thick diaphragm
wall panels was strengthened by
RC ring beams

Supporting plants at the
edge of the excavation

Enclosed access
and egress.

Close-up view of the column
close to ground level

Temporary
barrier at the
edge.

The core wall ascending from the
raft at the bottom of the
cofferdam
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The cofferdam with the core wall
and columns in position to the
ground level

Enclosed stairs for
access and egress

Used formwork with nails placed
around the podium blocking
access and egress

Planks with
protruding
nails

Poor organization leaving no
proper passageway for access and
egress
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Passageway substandard leaving
safe access and egress almost
impossible

Passageway also blocked
rendering access and egress very
difficult

Unfenced swimming pool with
water without life saving buoys

Passage totally blocked by debris
and disorganized electrical wiring

Building waste with
metal bars, PU tubings,
timber wastes, etc.

Electric wiring laying
along the floor
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CHAPTER 5

Building and Minor Civil Work

Slip forms

Slip forms for concrete core construction on high rise buildings have been widely used
in Hong Kong. The health and safety issues are quite different from the conventional
formwork building. The associated hazards are different due to the use of various
sets of form specifications and working systems. Most accidents occurred during
lifting operations, assembly and dismantling of formwork. Most of the fatal injuries
relate to fall of workers from height either from unfenced working platforms, hit by
lifting loads, or a combination of both.

Although the use of slip forms can reduce most of the scaffolding and working
platforms at the external wall of the structures under construction, depending on the
specification, size or configuration of the building under construction, there are
variations leading to different practices. Some of these hazards and risks associated
with the erection, operation and dismantling processes are often ignored. Another
issue of concern is unauthorized variations to forms or supporting structures, which
can affect their stability or structural integrity, thus causing injuries as the structures
collapse.

Health and safety issues associated with slip forms include:

= risk of manual handling injuries from working in tight spaces where movement
and headroom is restricted

= access to, and egress from, these structures

= access to, and egress from, the working platforms within the structure.

Designers and manufacturers of slip forms need to ensure that the design, structure,
associated scaffolds or working platforms intended to be used do not create a safety
risk. In developing a safe system of work, they should take into consideration the
hazards and risks associated with different types of slip forms used for concrete core
construction.
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Designers Designers of slip forms must ensure that the design
of the structure does not contribute to the risk of
injury during their installation, operation and
dismantling.

During the design phase, they should identify any
hazards, assess the risks and eliminate them.
Where this is not practicable, they should clearly
specify the necessary measures to reduce any risk
so far as is practicable.

The identification of hazards should include any
dangerous manual handling such as shutters,
hanging brackets and other components of the
system.

The designer should also:

= clearly define the proper use of the system,
including any necessary restrictions,

= document the identification of hazards and the
assessment of risks, and the information about
controlling risks,

= provide the above information in writing to the
manufacturer/erector of the structure,

= advise that all variations to the design should be

authorized to ensure that its structural integrity has
not been affected.

Manufacturers Manufacturers of the structure need to identify any
hazards in the design, assess the risk and eliminate
them. Where this is not practicable, they should list
the measures necessary to reduce the risk during
their erection/dismantling and operation.

This would include minimizing the risk of injury by:

= providing for safe access to all areas and working
platforms,

= controlling risks associated with working at height,

= providing sufficient working space and headroom,
and

= specifying the recommended manual handling
method for shutters and other components.
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This process should be documented and the
information provided to the owner/erector.

Contractors In developing a safe system of work for slip forms, a
contractor in a construction site where the system is
being used needs to ensure that the slip forms are
assembled according to the designer’s specification
and that any variations to the design involving load
bearing structure have been authorized by the
designer.

The following matters also need to be taken into
account in developing a safe system of work

= supervision
= where the structure is being erected by the
workers, erection and dismantling should be

supervised by personnel with knowledge of the
structure and its operation.

The system should be operated by employees with
knowledge of the operation manual for that slip form.

Before erection, dismantling or climbing takes place,
workers not involved in these operations must be
cleared away from the structure to protect them and
the general public from any dangerous occurrence.

= training

All people involved in the climbing of the structure

should be trained to:

= recognize any abnormal situations arising during
the operation, and

= follow the necessary procedure when any
abnormal situation arises.

Persons operating the slip form should be trained in

the inspection and routine maintenance of the critical
components of the structure.
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Commissioning Once all parts of the structure have been assembled
in accordance with the manufacturer’s instructions,
and before productive work commences, the slip form
should be subjected to the following process,

= a competent person, such as a structural engineer,
should “sign off” that the structure has been
correctly assembled; and that

= the load transfer mechanism is in order as
specified by the designer

= all operational checks should be successfully
performed.

Access = Access to the top working deck should be by an
external or internal trailing scaffold and stairs from
the lobby or floors. Ladder access should only be
used if the construction cell is too small for stairs.

= Internal access down to construction cells and
trailing decks within the slip form may be by ladder
or stairs.

= Guardrail or trap door protection should be
provided against all penetrations

= Access should be maintained and kept clear at all
times.

Preventing falls Falls should be prevented by providing:

= systems such as guardrails, toeboards, screens
and flaps inside and outside the structure,

= covers for penetrations and having procedures for
passing materials through to the lower decks,

= guardrails and continuous floors at every corner of
the mid-platform, and

= sufficient overlap of scaffold planks at each hanger
bracket.

Preventing manual handling Provide sufficient working space and headroom

risk during operations so that workers can move through
the structure without having to stoop to avoid hitting
their heads.

= Where necessary, modify methods for the
handling and fixing of reinforcement rods to
eliminate or minimize the risk of musculoskeletal
disorders to steel fixers.
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Controlling operational .
hazards and risks

Page 104
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Adopt methods to move shutters in and out that
eliminate or minimize the risk of musculoskeletal
disorders.

Where necessary, modify methods for the
handling of scaffolding brackets and other
mid-platform components to eliminate or minimize
the risk of musculoskeletal disorders.

Secure wind walls to prevent snagging by crane
hooks.

Ensure materials on the decks below wind walls
are clear of the external perimeter to prevent
snagging when lifted.

Positively secure external wall rollers to prevent
them from falling onto working decks.
Check welds and the integrity of structural
components to guard against failures.

Strictly control cranage and the landing of
materials on the main working deck to prevent
overloading or severe impact loads.

Strictly control concrete boom placement.

Lighting Provide appropriate lighting for:

Other safety issues .

external and internal access to cell and trailing
deck working areas, and

all tasks performed in all areas of working decks,
internal cells and trailing decks for all conditions.

artificial lighting must be set up so as to avoid glare
or deep shadows.

Maintain a communications system at all times
because the structure is isolated from other work
areas.

Establish specific and purpose-designed areas to
store materials such as reinforcing steel,
oxyacetylene sets and other dangerous goods.

Provide adequate amenities for workers on the
structure. Alternative arrangements may be
provided, depending on the size, configuration,
positioning and layout of structure where there is
clear access to and from the structure and trailing
decks.
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= Provide appropriate fire protection for all work
areas.

= Frequently monitor the appropriateness of the
control measures specified in the risk control plan,
and promptly modify any measures that are found
to be unworkable.

Where system design shortcomings have been identified, employers should inform
the designer or manufacturer to enable design improvements to be made in the future
to eliminate or further reduce the risk of injury.

Column structure construction
using slip form. Working
platforms erected to facilitate
work to move around the head
safely

Self climbing formwork system
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Traditional formwork system

Safety net to enclose
staircase .

Temporary
fencing.

Curtain wall installation at the
external wall of the building
under construction

Safety net to
protect falling
objects.

Measures to prevent falling
objects

Column structure
using slip form

Safety nets
with opening
for materials

Curtain wall
installation
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Disposal access not properly
fenced and toeboard missing

Refuse tipping
not properly
designed.

Tower cranes and lifting operations

Tower cranes with fixed jib are commonly used in building sites. Accidents involving
tower cranes as well as mobile cranes are not uncommon. Following the
introduction to amendment legislation and code of practice in recent years, coupled
with considerable effort in education, training, publicity and certification of workers, the
number of fatal accidents has decreased sharply.

The causes of tower crane and mobile crane accidents are quite varied. Most tower
crane accidents happened during the erection, climbing (up and down) and
dismantling. The term “climbing” with respect to tower cranes is the process
whereby an entire crane is raised on or within/outside a structure that is under
construction. It generally refers to changing the height (up or down) of fixed tower
cranes. Climbing of tower crane is more accident-prone.

Mobile crane accidents are mainly due to overturning, failing of jib as a result of
unauthorized assembly or modification of the lattice not according to the
manufacturer’s specifications or misuse by crane personnel or operator, e.g. using the
crane’s counterweight instead of a vibrator to pull sheet piles, thus causing the mobile
crane to tip forward.

Another common cause is overloading due to unauthorized defeat or alteration of the
automatic load sensing device. In March 1999, a newly commissioned heavy-duty
truck-mounted hydraulic crane at a marine base suddenly overturned while in
operation, leading to the death of a marine police officer.
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Accidents can happen to mobile cranes engaged in large scale foundation work as a
result of collision of jibs resulting in the cranes overturning.

Statutory requirements on tower and mobile cranes are clearly laid down in “The Code
of Practice for Safe Use of Mobile Cranes.” and “The Code of Practice for the Safe
Use of Tower Cranes” published by the Labour Department. The purpose is to assist
duty holders to comply with the provisions of the Construction Sites (Safety)
Reguations and the Factories and Industrial Undertakings (Lifting Appliances and
Lifting Gear) Regulations. These guides provide guidance on the safe application
and operation of mobile cranes and tower cranes to ensure the safety of employees
working at or in close proximity to a moving crane.

Apart from the general requirement of a safe system of work which should cater for
the safe lifting operation and the safety of non-operators, the Code also provides
guidelines regarding the safe distance between the crane in operation and other
non-operators in different situations.

The Code addresses in detail the following issues —

= Management of the lifting operation

= Planning of the lifting operation

= Responsibilities/requirements of personnel
= Selection of tower cranes

= Markings and documentation

= Operation features of tower cranes

= Siting of tower cranes

= Erection and dismantling

* Procedures and precautions

= Safe working loads and operating conditions
= Maintenance

= Inspection, examination and testing

= Securing of loads before lifting

= Recommended hand signals

= Frequency of test, thorough examination and inspection of tower cranes
under LALGR

Apart from statutory requirement and the Code, the industry has in recent years
successfully developed a number of good safety practices to enhance the safe use of
tower cranes and lifting operations:
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Adjustment and maintenance

For adjustment or maintenance to be performed safely, some improvements have
been devised (apart from the standard design by the manufacturer) on access
walkways, handholds, footholds, safety lines, or other safeguards as necessary to
eliminate the hazard of falling from a crane.

Safety devices and signaling aids.

The development and implementation of additional active systems which prevent
cranes from exceeding their safe performance envelope have contributed to
significant decreases in the number and severity of crane accidents by minimizing the
opportunity for human errors. These safety devices include CCTV, anti-collision
device (to prevent overlapping loads and collision of jibs of cranes), wind speed
detection device, visual warning devices, audible signals and automatic stops, which
operate in relation to rated loads, limit devices, and constant pressure control devices.

Crane Anti-collision System

Worksite with a large number of
tower cranes

Tower cranes should be equipped
with anti-collision device
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A tower crane in the course of
erection

An anti-collision and zone
protection system for tower
cranes was introduced by a
French contractor in 1999 to its
building sites

To enhance the safety of the
working environment by:

= management of interference
between tower cranes -
Automatic prevention of
collision when cranes over-fly
each other

= automatic prevention of
over-flying of sensitive or
prohibited areas
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Characteristic of the system:

= The system capacity is up to 20 cranes on a single site with 5 cranes
operating in the same working area works. It works with a pre-set working
zone for each tower crane

= Defines restricted zones e.g. above site office, bridges or roads

= Allows operation at maximum safe speed with smooth stoppage

= Computerized indicator in cabin can show approach of other cranes
= Radio communication can be wired or wireless.

General Safety hints for cranes and lifting operation:

= Plant and equipment in good condition

= Daily safety inspection procedures/checklists
= Fault reporting/rectification system in use

= Operators trained and licensed

Warning and instructions displayed
= Warning lights operational
= Reversing alarm operational
= Satisfactory operating practices
= Fire extinguisher
= Tyres in place working satisfactorily
= Safe Working Load of lifting or carrying equipment displayed

= Permit to work or lifting certificate for heavy and/or complicated operation
(practiced in West Rail Projects and projects with extensive heavy lifting or
civil works)

Wind speed & load indicator
inside tower crane cabin
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Prefabricated formwork

The application of precast formwork requires efficient planning and coordination
among the client, architect, engineer, builder and manufacturer of precast elements. It
is widely adopted by major local builders in recent years in residential buildings.

Using prefabricated formwork, it is necessary to allow sufficient lead-time for planning,
production, testing and quality control before actual site works are carried out.
Collaborative effort from all parties is required.

One of the unique features of using prefabricated formwork is less scaffolding and
temporary works at the site. As a result, the risk and hazard control in this respect
can be substantially reduced. Works that cause nuisance are managed in the
formwork factories. Debris at site and hygiene conditions can also be more easily
managed.

Safety checklist for formwork operatives

= Check all constructed formwork. Make sure that it is of the same type and
capacity as specified in the design drawings and is erected in accordance with
the design.

= The work method used should correspond with specifications, and should be
secured to avoid workers from falling.

= When laying additional sheets from the formwork deck, workers should stay
clear of the leading edge, pushing out the sheets as they go.

= All edges should be well protected.

= Ensure safe and secure access and egress to and from all the formwork
areas.

= All protruded starter bars should be protected.
= All formwork shutters need to be secured before they are being lifted up.
= Weather conditions such as strong winds should be monitored.

= No worker should be allowed to access the immediate area beneath the
section of formwork during lifting or when concrete is being poured.
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Slip form for the central
core with temporary fencing

The steel wallform arrangement
for the wing construction after
reinforcement fixing

Safe working platform on the
external wall while lifting and
fixing of the precast facade into
position is in progress
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The wall reinforcement bars
overlapping with the starter

bars of the precast facade forming
a fence for edge protection

Working platform with fencing in
position while the lintel beam
reinforcement work is in progress

A close-up view of the working
platform during the installation of
precast facade and the
reinforcement fixing of the wall
at the rear side
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Precast facade storage area

Hoisting a precast facade

Additional safety chain for safe
lifting of facade

Additional
safety chain
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Lifting fagade in position

Dismantling of strong back

LCD display inside tower crane
cabin for safe lifting
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Rubber tires bumper for safe
lifting of fagade and other panels

TV monitor to facilitate safe
lifting operation
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Safety net to protect operations
below
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External wall working platform
with railings and safety net

Metal mould platform with
handrail and wire net fencing

Safety net to protect unfinished
window facade
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Erection of the first section of
climb form at the ground level
(IFC)

Fencing of platform while
formwork erection was in
progress.

The first section of core wall
(western section) being concreted
while the erection of the eastern
section was in progress

Close-up view of the formwork
system used for the construction
of the core wall. Another climb
form set would be used to replace
this when the core wall reached
ground level
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Detail of the south elevation of
the transfer truss

Fenced working
platform

Forming the transfer truss at its

early stage Deck had yet to be
fenced before any
work began

Main activities on the steel form
(Charter House)

Workers working
along the steel
columns

Partially
covered
perimeters
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Unfenced edges of workplaces ——
Openings to be
fenced before

| work begins

Fencing has yet to
be erected.

‘ Access ladder

Substandard working platforms

Planks not up to standard and
toeboards are missing

Scaffolds

A scaffold includes any temporary structure on or from which persons perform work,
any temporary structure which enables persons to obtain access to or which enables
materials to be taken to any place at which such work is performed, and any working
platform, gangway, run, ladder or step-ladder (other than an independent ladder or
step-ladder which does not form part of such a structure) together with any guard-rail,
toe-board or other safeguards and all fixings. A contractor has to make and keep
every place of work on construction site safe, and in particular, to take suitable and
adequate steps to prevent persons from falling from a height of 2m or more from any
of these structures.

A Code of Practice (COP) for Bamboo Scaffolding Safety has been issued by the
Labour Department to enhance the work safety and health in bamboo scaffolding. The
COP aims to provide practical guidance for compliance with the relevant requirements
under the FIUO and the Construction Sites (Safety) Regulations. The COP gives a
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summary of the statutory provisions in relation to bamboo scaffolding, particularly the
responsibilities of both the proprietors and the employees in ensuring safety and
health at work. It advises on actions to be taken to manage safety and health at
bamboo scaffolding work, covering such areas as proper planning to minimize work
hazards, criteria in selecting a subcontractor, site management, monitoring of safety
performance and training of bamboo scaffolders. Other areas included are technical
requirements in constructing bamboo scaffolds, their maintenance, inspection and
dismantling.

Apart from this, a Code of Practice entitled “Code of Practice for Metal Scaffolding
Safety” has also been issued by the Labour Department to provide practical guidance
in ensuring the safety and health in works relating to metal scaffolding. In this context,
metal scaffolding refers to scaffolding with metal components as structural skeleton..

The Buildings Department has also published a COP entitled “Code of Practice for
Demolition of Buildings”. This Code of Practice sets out, among other things, the
occupational safety and health aspects of scaffoldings in some detail, including
screen covers, catch fan, hoarding, covered walkway, temporary supports and debris
and waste chutes.

Working platforms

In order to provide a better protection to persons working on construction sites Part
VA of the Construction Sites (Safety) Regulations (the Regulation) has been
revamped. The amended Regulation spells out the broad principle, namely the
contractor has a general duty to make and keep every place of work on construction
site safe, and in particular, to take suitable and adequate steps to prevent persons
from falling from a height of 2m or more.

According to “A Brief Guide to the Provisions for Safe Places of Work” under Part VA
of the Regulation, the requirements for working platforms, gangways and coverings,
etc. are —

Width of working platforms, = not less than 400 mm

gangways and runs = not less than 650 mm for gangway or run used for
movement of materials
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Construction of working = closely boarded or planked (a working platform,
platforms, gangways and gangway or run -
runs o consisting of open metal work having interstices

none of which exceeds 4000 mm2 ;

o the boards or planks forming it are secured to
prevent movement and the space between
adjacent boards or planks does not exceed
25mm

= need not be closely boarded or planked if there is no
risk of persons below it from being struck by materials
or articles falling through the platform, gangway or run)

= boards or planks forming platforms etc.

o of sound construction, adequate strength and
free from patent defect

o not less than 200 mm in width and not less than
25 mm in thickness or not less than 150 mm in
width when the board or plank exceeds 50 mm
in thickness

o not protruding beyond its end support to a
distance exceeding 150 mm

o rest securely and evenly on its supports
o rest on at least 3 supports

Coverings for opening = so constructed as to prevent the fall of persons,
materials and articles

= clearly and boldly marked as to show its purpose
or securely fixed in position

Height of toeboards not less than 200 mm in height (toe-boards are not
required for stairs)

Height of guardrails The height of a guardrail above any place of work on
a working platform, gangway, run or stairway shall be

= top guardrail : not less than 900 mm and not more
than 1150 mm

= intermediate guardrail : not less than 450 mm and
not more than 600 mm
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For working platforms on bamboo scaffolds, these
height dimensions may not apply if the platforms are
protected by not less than 2 horizontal bamboo
members spaced at intervals between 750mm to 900

mm.
General safety hints for = Provide safe access to and egress from all
platforms and scaffolds: platforms.

= Keep all work platforms free from load, such as
construction wastes.

= Suitably place platforms on sound base, such as
scaffolds, to prevent displacements.

= Prevent movement or tipping, especially surface
dirt of platforms.

= Erect and dismantle scaffolds and platforms only
under the supervision of a competent person.

= Each scaffold must be capable of supporting the
load intended.

= The competent person must inspect scaffolds
before each use.

= Use sound base plates to level or stabilize the
footings.

Planking

= Closely plank a scaffold to provide a safe working
platform. The working platform decking must be
free from patent defects.

= Extend planks or decking material sufficiently over
the edges or cleat them to prevent displacement.
Avoid over extending the platform beyond the end
supports to prevent tipping when workers are
stepping or working on it.

= Avoid over extending the platform beyond the end
supports to prevent tipping when workers are
stepping or working on it.

= Be sure that working platforms are of a proper size
and, for metal scaffolds, end hooks are available
and attached to the scaffold frame.
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Guardrails

= All working platforms should be safe, with a
standard guardrail practical for the job.
Otherwise, use other fall protection devices such
as safety harnesses with lanyards and safety nets.

= All guardrails should be provided with a midrail.

= Toe boards on standard working platform are also
required.

Properly fenced working
platforms.

Safe working platform and
gangway.

Toe board.

Closely-boarded
working platform.
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Safe working platform and
gangway.

Adequate headroom
for safe working.

Nylon net to prevenq
loose objects from

falling over.

Safe working platform and fan set
up.

Safety catch fan for
adequate protection.

Safe working platform and catch
fan set up.
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Adequate fencing walkway
with netting to prevent falling
objects.

Suspended working platforms

Suspended working platforms, also commonly known as gondolas are widely used in
Hong Kong. They carry workers, site personnel and engineers for working at height
during the installation of curtain walls and windows, window cleaning, external
renovation and decoration of buildings, bridges, chimneys, silos and other structures.

The safety of workers working on suspended working platforms depends very much
on whether there is a safe system of work, thorough examination and weekly
inspection. Common causes of accidents include tilting of the platform caused by
poor maintenance, poor work practices, or operating under adverse weather
conditions. Since most workers wear safety harness as required by law, fatal cases
have been reduced in the past few years.

For detailed statutory requirements, it is useful to refer to the Code of Practice issued
by the Commissioner for Labour. It provides practical guidance to the owner of a
suspended working platform for compliance with the requirements under the
provisions of the Factories and Industrial Undertakings (Suspended Working
Platforms) Regulation.

Material hoist

Apart from working platforms and bamboo scaffoldings, material hoist was one of the
three major sources of fatal site accidents resulting from fall of person from height.
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Material hoist is a plant commonly used on construction sites for material
transportation. In the past, most accidents were attributable to the misinterpreting or
misunderstanding of the instructions or signals between the users and the operators
of hoists. A common accident scenario was that the platform/skip of a hoist suddenly
moved while loading or unloading was in progress. That caused the worker using
the hoist to fall into the hoistway arising from loss of body balance at an unfenced
edge, or being trapped by the moving part of the hoist.

In recent years, tremendous effort has been made in improving the use of equipment.
The most common device currently in use is a set of interlocking landing gates. The
design concept is to equip each hoistway gate with interlocking device such that the
hoist is operable only when all gates are kept closed. However, past experience had
shown that certain hoistway gates were not installed with any interlocking device; or
where a hoistway gate had been equipped with an interlocking device, the design and
installation of the device was vulnerable to external interference. The most common
one was jamming of the interlocking device thereby defeating the purpose of keeping
all gates closed before the hoist could operate. For maintenance and repair projects,
these problems are very often being overlooked. For some minor scale maintenance
jobs, local made makeshift material hoists without any safety considerations should
be discouraged. A special guide “Interlocking device on hoistway gates” published
by the Labour Department outlines the technical details for their installations.

Safety training and communication to the frontline workers are essential in the
management of material hoist. Site management should plan and design at the
initial stage before any material hoist is installed. Detail specifications and method
statement should be incorporated. After the erection, the equipment should be
regularly inspected and maintained by competent persons. Competent persons
should pay special attention to alterations and additions, e.g. deterioration of fencing
at the loading and unloading points, erection of additional lifting appliance/gears such
as Chicago boom, etc.
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Side fencing.

Loading building materials
onto the material hoist deck.

Temporary works

Temporary works is used to support a permanent structure while it is not
self-supporting, such as commonly used in situ concrete, precast units and steelwork,
or commonly known as “falsework”. Any failure of falsework may lead to the collapse
of the permanent structure. This could cause injury or death to those working on or
near to it, as well as loss of time and cost.

Locally, falsework is commonly used in building construction, maintenance and
refurbishment works. A falsework that collapses during dismantling or erection can
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bury workers amidst the wooden formwork and uncured cement.

The cause of such accidents could be due to one or a combination of the following:

= no approved or calculated drawings,

= the drawings were not carefully prepared, such as neglecting the weather
conditions or wind effects of the site, vibration caused by other construction
operations nearby and ground conditions,

= the falsework was not erected by a competent person,

= erection or dismantling was not supervised by a competent person,

= the falsework was not checked by a competent person before being used,
= the falsework was illegally altered,

= overload of the falsework by unintended loads or unauthorized jobs by other
subcontractors,

= the falsework was not regularly checked and maintained,
= no safe system of work

Another reference document “Code of Practice for Metal Scaffolding Safety”, also
published by the Labour Department in August, 2001, provides detailed practical
guidelines on falsework safety for the building industry.

Safe use of suspended working
platform

Toeboard and
midrail in place.
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Safe use of suspended working
platform .

Worker performing external
wall finishing work (with the
tool secured to the hand to
prevenht accidental falling.

Safe use of suspended working
platform

Safety helmet and safety
harness worn by workers.

Fixing steel bars (50 mm
diameter bars at the base section)
around the tanchions of a column
before encasing it in concrete

Substandard
working platform
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Forming the floor slab inside the
cofferdam with a construction
joint in place for breaking
through to join to the adjoining
basement floors later

Fencing of
the edge.

Unplanned working o N AT P —— _
platforms

The climb form, comprising two
separate climb systems, was used
to construct the central core

Working
platforms at
various decks

The transfer truss supporting two
secondary columns at each corner
of the building’s external frame

Fenced external
frame
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A view of the climb form at a
building corner when it

was in the released position ready
for lifting to the next

working level

A 24 m edge beam spanning
between the mega-columns at the
lower section of the tower. The
beam sections were gradually
reduced in size for higher levels

Concreting to the
composite mega-column

gt ocsny |

Improper working
platform
"
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Two sets of climb forms for the
mega-columns on
the building exterior

Temporary
working
platform

A mega column with the |
reinforcing bars fixed in position
and ready for the concrete
encasement
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Barrier of
insufficient
height on

both ends.

o

Building elevation showing the
basic configuration of the
transfer/belt truss

Decking not yet
planked for working.
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The climb form in position ready
for encasing

Fenced floor
edge.

Platforms not yet fenced for
workers to work on

Inadequate working platform
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Inadequate working platforms

Typical substandard planks used
as temporary platform

Ladders

Ladders in building operations are gradually being replaced by scaffolds, platforms
and trestles over the years. However, it is still extensively used by workers involved in
maintenance and interior decoration jobs, including technicians engaged in water,
electricity and gas works, etc. Ladders are commonly made of timber or metal, such
as aluminum folding ladders.

Accidents involving the use of ladder occurred every now and then. In a typical fatal
case, a worker was assigned by his employer to repair a ceiling light flushed into a
metal grid of the false ceiling. He was standing on an aluminum ladder to reach for
the light box. While he was inspecting the wiring above the false ceiling, he might
have come into contact with the earthed metal casing of the light box. Possible live
conductor might have come from the faulty earthed metal light box casing, or from
some faulty electric wirings above the false ceiling. After careful examination, the
aluminum ladder might have been energized by a faulty electric wire on the floor, near
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one of the footings of the ladder. The rubber footing of the ladder was missing. It
was suspected that this was the source of energy causing the accident. To complete
the circuit, current was passed onto the ladder, through the body of the worker and to
the earthed metal casing of the ceiling light, leading to electrocution.

Data from the Health and Safety Executives in the United Kingdom on the fatalities in
the construction sector between 1997 and 2001 showed that the most common cause
of fatal accidents resulting from falls within this sector occurred as a result of a fall
(52%). Of this, 23% were falls from ladders, although the type of ladder involved was
not specified. The occupational groups most affected were painters and decorators
being the most common victims of fatal falls from a ladder.

Ladder Design

The US Department of Labor’s Occupational Safety and Health Administration (OSHA
3124 1997 (Revised)) recommended, among other things, the use of ladders where
the desired rise from the horizontal is at an angle of 50° or more, or where a stairway
is not practical; use a stair ladder for inclines between 50° and 75°; the use of a
vertical ladder for angles greater than 75°; the use of stairs for rises between 20° and
50° and the use of ramps for inclines less than 20°.

As there are very few detailed references for ladders, the following extracts from the
US OSHA publication are reproduced for reference.

Ladder Design Principles

® The first step from the ground must be reachable by the shortest expected
user, and at least two handholds must be accessible to this person while he
or she is still on the ground.

® The steps or rungs must accept the user's shoe, with the shoe being placed
for a firm step; i.e., the midpoint of the shoe, not just the toe, must rest solidly
on the step. Each step or rung should be sufficiently wide so that the person
can stop and rest both feet on it.

® Plan the position of each succeeding step and its associated handhold so
that the user's final entry into the vehicle will be compatible with sitting in the
seat. Remember that when a person climbs a ladder, the hand and leg that
are making the next move are on opposite sides of the body. If handholds
and steps are not planned to conform to this natural "climb pattern," the
person will more than likely end up with the wrong foot ready to enter the
workstation; i.e., usually a person cannot hold and step from the same side
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