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Appendix 1  Search for alternatives questionnaire

Bl o thn Pty I rstitil e

&

Dear colleagues,

We are members of a research team at the Department of Building and Real
Estate, The Hong Kong Polytechnic University. We are conducting a research
entitled "Construction Safety Involving Working at Height for Residential
Building Repair and Maintenance", which is jointly funded by Construction
Industry Institute — Hong Kong (ClI-HK) and the Hong Kong Polytechnic
University. The research aims at improving construction safety involving working
at height for residential building repair and maintenance.

The current practice for doing external maintenance work in Hong Kong is to
erect a temporary platform by way of a truss-out bamboo scaffold supported by
metal brackets. However, the practice appears to be highly unreliable and a
number of fatal accidents have occurred. We would like to search for overseas
practice/system in dealing with this type of work. | would be grateful if you could
advise some of your good practices in safeguarding construction safety in
particular in handling external repair and maintenance work where working
externally at height is involved by completing and returning the following
guestionnaire.

Construction Safety Involving Working at Height 1
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A Hong Kong Characteristic - Truss-out Scaffold Supported by Steel Brackets
Introduction

In Hong Kong, residential building repair and maintenance works very much rely on the
truss-out scaffold supported by steel brackets (see figures below). Due to height and the existing
conditions of the high-rise buildings, external wall repair and maintenance works are extremely
difficult. For example, it would be unpractical to use scaffolding towers or equivalent devices
which need to be erected from the ground, to reach a flat say on the 28" floor, for a small job
such as changing an air conditioner. As a result truss-out scaffolds supported by steel brackets
are convenient, fast and cheap to use.

Current Methods

The current practices use steel brackets to support truss-out scaffolds. Introduction of
the steel brackets simplified the procedure. The simplicity meant that young scaffolders with less
experience were also able to construct truss-out scaffolds. These young scaffolders often lack
safety awareness. Hence for this year alone there have been five fatal accidents already due to
the collapse of truss-out scaffolds.

Today, the truss-out scaffold is constructed by a worker which is probably the same
person as the worker performing the repair or maintenance work. Firstly, steel brackets are fixed
to the external wall and this procedure is done probably by the worker leaning out from a window.
The steel brackets are held in place by supposedly three anchor bolts. Then a layer of bamboo
will be placed on top of the steel brackets to form a temporary working platform. Surrounding the
temporary working platform the workers will also construct a guard rail using again bamboo.

Photograph and lllustration

Half collapsed truss-out scaffold supported by steel | lllustration of truss-out scaffold (ref.:
brackets www.labour.gov.hk)

Construction Safety Involving Working at Height 2
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Solutions Sought

As a result of the consequences, Hong Kong is rapidly searching for alternative methods
to the truss-out scaffold supported by steel brackets. As an expert in this field, we would like to
seek your views on the following:

1. What might be the potential problems in adopting truss-out scaffold supported by steel
brackets?

2. Do you use similar system in your country? If so, do you experience similar problems?

3. If not, what system do you use in your country?

4. What other alternatives are available?

Please return the completed questionnaire to Miss Esther Cheung via email at
bsesther@inet.polyu.edu.hk or by fax at 852 2764 5131. Your contribution to our research study
is very much appreciated.

Professor Albert PC Chan
Department of Building and Real Estate
The Hong Kong Polytechnic University

October 2005

Construction Safety Involving Working at Height 3
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Appendix 2  Architectural Services Department keys notes on enhanced measures

for safe use of ladders

L0 General

.1 Ladders shall primarily be used to provide access to different elevations. Suitable
working platforms should be considered as the first priority for working-at-height
activities, espzcially for those activities of long duration or heavy-duty.

.2 Where the provision of a working platform is not masonably practicable, the use of
ladders should only be restrictad to works of short duration (less than half hour) and
light-duty in nature only. The height of ladders for such purposes should not excezed 2m.

1.3 A risk assessment shall be conductad on the use of ladders before it is accepted for the
working-at-height activities. The risk assessment shall specify the ladders suitable for
the work in terms of type, material, size, and loading. Tool-box training should be
provided for the workers before hesshe is allowed to use ladders on the site,

I.4  Only ladders in good and sturdy state shall be used. Furthermore, use of ladders should
only be allowed on firm and level basa,

.5 A pair of rigld support stretchers should be provided on both sides of an A-ladder for
firmly locking its lags when in an extended position. The use of string or loose tie wire
to hold the legs should be prohibited.

.6  The two-topmost rungs of an A-ladders should not be used for standing or working, Any
one using an A-ladder as a walking device should be mprimanded and repeated offender
should be dismissed off site.

1.7 Metal ladders should not be used for electrical works or carrying out works at the
vicinity of live cable(s) unless it is fullv insulated at footing of the ladder.

.8 For straight ladders used for access to elevated levels, it should be leaned on a secured
structure at an angle of approximately 75° (zbout | out to 4 up) to avoid slipping or
tipping backward.

1.9 The straight ladder used for access should be long enough to maintain ab least 1.05m
above the landing level when in the lzaning position. There should be no rungs along the
ladder above the landing level to facilitate safe accessfegmess onto the landing, The
ladder should be firmly securad at the base, or if possible, at the top also, to ensure its
stability. A-ladders should not be used as straight ladders for leaning against a structue
for accessfepress,

110 Unless the manufacturer specified, ladders should be used for access by single person
only. The ladder uszr should never attempt to lean over or stretch out of the ladders, and
should face the ladder and usz his'her at least ong hand for holding the ladder to
maintain the balance of the body when ascending or descending.

.11 Mo ladder should be used in a horizontal position as working platform, or be tied to
another ladder to achieve a greater length.

1.12  Safety officer’supervisors should conduct appropriate safety inspection, supervision and
regular review upon working-at-height activities associated with use of ladder on site,

Construction Safety Involving Working at Height 4
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2.5

X6

Inspection, Maintenance and Storage of Ladders

A repistration scheme for good and sturdy ladders together with the necessary
identification should be established prior to their use on sita.

Prior to the commencement of work for a day, the ladders should be visually inspectad
b an appointed safety representative, foreman or ganger, to ensurs that thev are safe for
usz for the intendad works. A checklist should be established for the ladder inspection.

Every ladder should be inspectad for its integrity by a designated site personnel at least
quartzrly, and the results should be recorded for readilv inspaction upon request.

Colour Coding Svstem, similar to the lifting appliances and lifting gear sysi2m. should
be adopred to identifv the good and sturdy ladders. The colours for the corresponding
months should be clearly marked at the topmost rung of the ladders after the quarterly
inspections as follows: -

i Blue colour January, February and March

ii. | Yellow colour | Good and sturdy | April. May and June

iii. | Greencolour | l2dder for Tuly, August and Sepember

iv. | Orange colour Cicrober, Movember and December
v. | Red colour To be removed from site

vl | White colour | Under quarantine

Ladders should be properly stored at dry areas after use, They should be kept in a
manner that will prevent sageing and warping.

Ladders should not be painted as it may conceal the defect on ladders,

Construction Safety Involving Working at Height
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Appendix 3  Synergis Holdings Limited working at height guidelines
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Appendix 4 Synergis Holdings Limited inspection report
Synergis Management Services Ltd.

e HEEERBARAT
% Eﬁﬂﬂgﬁ ?E - Occupational Safety and Health Inspection Report
T TR R
: Date of Inspection :

e = SER FIHA -

otal Pages of this report ( ) including this page  Ref. No.

EN S VE - SR TSR

spected By: Target Activity :

WAL WArrRE A

Please put “v™ in appropriate box. FOUEECEAMEE v,

Item ASPECTS { G| s [P [wa| |item] ASPECTS |Gls|P|wa
1 Site Management

: TinEe
1.1 {Working Area T{ERT 1.9 |Sign Board FEEE
1.2 |House Keeping g 5L 1.10 [Accident Statistic Board [#shifsiis:
1.3 |Access & Egress Fiiiii= 1.11 [Dust Control JEEE S
1.4 |Nluminate 12l 1.12 |Noise Control I 2 3]
1.5 |Ventilation SER 1.13 [Material Stacking LR
1.6 |Toilet Facility sEFM 1.14 [Disposal of Waste Water |F-KpEZE
1.7 |Drinking Facility BARAYHE 1.15 |Traffic Control AR
1.8 [Fire Extinguisher AR 1.16 |Others Hiih

2 Office Safety

) WAETSR
2.1 |House Keeping Hy e 2.6 |Fire Equipment Wk B
2.2 |Illuminate HERH 2.7 |Form 251 Display (FSR) |##% 251 Bm
2.3 |Ventilation SEHE, 2.8 |Fire Emergency Access |EEE
2.4 |Toilet Facility PEFM 2.9 |Escape Route HEFET
2.5 |Drinking Facility  |@okidie 2.10 |Others it

3 First Aid

T . 2

3.1 |First Aid Box s 3.3 |Notice (2 employees Name) ﬂﬁé%%ﬁ_ﬁ
3.2 |First Aid Content S 3.4 |Others Efth

4 Electricity

' =
4.1 |Switch Box Por] First Aid Notice & E
4.2 |Short Circuit B RAE 475 Electrical Shock) (EE)
4.3 |Pixed Installation (Bl S 4.8 |Wiring =
4.4 [Switches Bl 4.9 |Socket e
4.5 |EBarth i 4.10 |Plug e
4.6 |Connection R 4.11 |Welding Machines 12

'Warning Notice EEE 4.12 [Portable Tools FHT.
72 |(Blectrical Hazard) |1kt 4.13 [Others it =
5. Chemical Safety
R
5.1 |Chemical Label X 5.5 [Ventilation e A
5.2 |Chemical Storage BT 5.6 |Personal Protective Equipment |{ELAfRS431E
5.3 |Guideline FEIETI 5.7 |No Smoking Sign it ooy
54 |Container BERELR 5.3 |Others Hith
e RS 10/2003 #R&Y EI1E #4H

Construction Safety Involving Working at Height
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: Synergis Management Services Ltd.
’% SYNERGIS 5 & SEEEIREAIRAT
tatel mnagesant saurions 2w Occupational Safety and Health Inspection Report
Rz ERESERS
Please put “v™ in appropriate box. FYEEZIEFELE v
Ttem ASPECTS | G| S|P |NA|[ [item] ASPECTS |G| S|P |NA
6 Working At Height
' =T
6.1 | Worldng Platform TiE 6.9 |Guardrail 2t Roof cdge  |[F&EIHE
6.2 |Supporting EisriE 6.10 | Safery hoops at fixed ladders £
6.3 |Ladder (wood) R 6.11 |Life Line B
6.4 |Ladder (Aluminum)  1§RER 6.12 |Use of Safety Harness 2282 1tF
6.5 |Ladder (Bamboo) Prigs 6.13 | Against Falling Object _ |BiIL82# T4
6.6 |Safe Access TR 6.14 |Protection to the Public  |{E5843%
6.7 |Guardeail [ 6.15 |[Form 5 Display (CSSR) | =lam
le8 |ToeBoard B 6.16 |Others EXT
7 ' Machinery/Plant
' B EE
7.1 |Circular Saw ETgE 7.5 |Chain Block FHRS
7.2 {Abrasive Wheel i) 7.6 |Emergency Stop e
7.3 |Drilling Machine S 7.7 |Guarding [
7.4 |Air Container IE?]% 7.8 |Others 4t
8 Scaffolding
’ S
|81 |Bamboo Scaffold il 8.4 [Nylon Mesh [EREH
|82 [Metal Scaffold e 8.5 |Catch Fen ZHR
53 [Form 5 Display (CSSR) |SMIZBR 8.6 |Others il
9 Gondola
' Ak
9.1 |Protection DfaEEE 9.4 |Certificate Display R E T
0.2 |Loading Capacity EENE 9.5 |Display of Form 1 kR —
9.3 |Independent Life Line |RFiric:ik 9.6 |Others i
10 Confined Space Work
g RS T
10.1 |Gas Testing Display | SREHFRET 10.7 |Use of PPE AR
10.2 [Work Permit Display | T{EsFfET 10.8 |Standby Person BE&AE
10.3 |Risk Assessment Display | /AR ER 10.9 (Breathing Apparatus oz}
10.4 |Rescue Equipment PRFEHENE 10.10|Gas Monitoring RS
10.5 [Emergency Access | BESaiissE 10.11|Certified Worker T
10.6 |Fencing e 10.12|Others el
1 Gas Welding Work
' SRR TIE
11.1 |Flash Back Arrester  |BiEE|2k 32 11.6 |Fire Extinguisher kB
11.2 |Pressure gauge B 11.7 [Trained Person SRIETA
11.3 |Pipe i 11.8 |Personal Protective Equipment |{EABSSES%E
114 [Chemical Label B 11.9 |Protection to the Public  |{E3/AR
11.5 |Quantity TR 11.10|Others Hith
=N e (i 102003 §REY HOE 4T

Construction Safety Involving Working at Height
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Synergis Management Services Ltd.

FEETEREEIRAE

>3 SYNERGIS #8

total menogamant salutiong 8 & R

Occupational Safety and Health Inspection Report

BT eRRERERE
Please put “v"” in appropriate box. FEEE 7 fEAELE v
Ttem ASPECTS |G| S|P |NA| [ltem] ASPECTS fGls|P|N
Road Work
2 SR T
12.1 | Traffic Signal ACEREE £2.6 |Reflect Jacket Iﬁ:}'ﬁi{
12.2 |Flash Lamp POk 12,7 [Fencing e
12.3 |Cone EELH 12.8 [Work permit TR
12.4 |Road Sign AEREAERE 12.9 |Suitable Notice EEET
12.5 [Pedestrian Access AT AEE 12,10|Others ER)
13 Personal Prumctiv? Equipment
' ARG HE
13.1 |Safety Helmet |22t 13.9 [Apron e
13.2 |Eye Goggles [FEHE = 13.10|Safety Boot LR gk
13.3 |Dust Mask Ip5Es 1= 13.11/Safety Belt e
13.4 |Chemical Mask Ak 13.12(Independent Life Line | FIrfERE
13.5 |Gloves FE= 13.13|Fall Arrestor BER4N
13.6 Chemical Gloves D 13.14|Reflective Vest s
13.7 |Ear Protector EHE 13.15|Use of PPE |rEpsE R
13.8 |Breathing Apparatus _[FPIE 28 HL 13.16/Others =
14 Specific Checking for Cleaning Operation
' AR © THREE
14.1|Site Management |THbEE 14.7 |Manual Handling AR
14.2 |Material Stacking TRk 148 i{Safe Use of Machinery  |Ze3:65F#a
14.3 |First Aid i 14.9 !Control of Biological Hazards | Bt
14.4 |Electrical Safety HERZ 14,10{Road Work Safety R
14.5 |Chemical Safety HESEE 14.11 [Personal Protective Fquipment {8 A 53020
14.6 |Safe Work At Height |2 {E 14.12|Others [Et
Legend: G- Goed
8- Satisfactory
P-  Poor (BEER AR SN T
N/A  Not Applicable
REMARK:
st

In this inspection, improper and dangerous conditions have been reported in this inspection report (other than working
procedures and workplace. We would like to advise you that you should exercise utmost care to ensure that safety
precautions are implemented in aceordance with the Tegislation.

AR AR SRR SR IR HCSRTEA RSP + [EOBRAISHTE TP R TAEERT - Simrem
MEEAR » W AR R R e Y B T R iR — AT a P20 3 T

Reported By (£ A)

Date:
Him -

HE-WRL B REEE

Verified By (fZ#{ )
Date:
HEH -
1072003 RSy HIE 4 H

Construction Safety Involving Working at Height
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") SYNERGIS 572

‘totd management saluzions B % W

Synergis Management Services Ltd.

HEEERBEERAT

Occupational Safety and Health Inspection Report

R R EE
N EE | = BREN
HH TSR o | oo | e
e R RENRS 10/2003 454 HAE 4 EH
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Appendix5 Henderson Land Development Company Limited working at height

guidelines

TR ¥ 4

%% 1
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() LARERSGEHIENE 5] 4o Bk D BB £ el Z 430
T d (RIEE 47 E (BESEES)) ) REEIRER
ey — &0 0 M EUIgeRE/ 3 E] & IR A S WA
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Appendix 6 Henderson Land Development Company Limited working at height

instructions
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Appendix 8 Buildings Department Bamboo Scaffold Guidelines
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Guidelines on the Design and
Construction of

Bamboo Scaffolds
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Introduction

These guidelines provide good pracdces for the desizp and
constmaction of bamboo scaffolds comumonly used i Heng Kong.
Recommended practices on the design, erecton, mzintenance and
dizsmantling of bamboo scaffolds are given. Detziled standards of
design znd construcnon of soms types of simple bamboo scaffold,
wcluding donble-lavered, ouss-our and sigeboard bamboo scaffolds
are given in Sectoon 2 of Part B of thesa muidelines with tyvpical
examples for each of these tvpes of bamboo scaffold. When the
racommendsd standards are not followed for the desizm and
constmucion of thess tvpes of simple bamboo scaffeld or when other
rvpes of bamboeo scaffold not covered in Section 2 of Part B of thess
gnidalines are used, the bamboo scaffold shouwld be desizned by 2
design enzineer with 2 performance-basad desizn approach.

These guidelines aim to ensure the stmacturzl safery and stability of
bamboo scaffolds during their lifefime. In this coonection, spart
from the main frame of the bamboo scaffold, technical regquirements
for the putlogs, nylon smips, dnlled-ie anchors and stesl brackers are
also given, The Building: Department should be nonfed whenaver
bamboo scaffolds are to be erected.

For matters ralating to labour safery, reference shonld also be made o
the Copde of Pracoce for Bamboo Scaffolding Safety issued by the
Labour Deparoment in 2001,  The Code of Practice provides
practical gnidance for the complisnce of the requirements under the
Factores and Indostrial Undertakings Ordinance apd Constoction
Srtes (Safeny) Begulztions regarding stactural safety and stability of
bamboo scaffolds when workers work in the bamboo scaffolds. If
scaffolds in use come under the conmol of the Construction Sites
(Safety) PRegulations admimistered by the Labour Deparnument,
ragquiremients a5 spectfied in the Code of Practice have to be compliad
with.

Compliance with these suidelines does not confer imwmmmity froom
ralevant legal requirements.

Construction Safety Involving Working at Height
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B Design and Construction of Bamboo Scaffolds

1.

Material Specification

1.1

Bamboo Members

The commaonly used bamboo tvpes are Kao Tue apd RMao Tue.
They should be 3 to 5 years old and air-dried in wvertical
positons noder indoor condition for st least 3 months before
nsa. The nominal length of both Eao s and Mao Tos is 6 m.

All bamboo members should be fres from visual defects, and
meei the fellowing requirements on the cross-sectional
dimensions:

Eaa Jue The pomimal external diameter should not be less
than 240 mm.

Mao Jue  The nomina!l external diameter aleng the unlappad
length should not be less than 73 mm with a
nominal mininnm thicknsss of 10 mm.

Mylon Soips for Knotting

Mylen smips of adeguate swength, stiffnesz and duarabilicy
should be usad for knotting in bamboo scaffolds.

The minimumm ulmmate sirength of the nylon smips should notr
e less than 30 kgf or 0.5 kY per soip while the nominal width
15 5.5 o 5.0 mm with 3 pominal thickness ranges froon 083 fo
1.0 mm.

All knots should be rghtensd with ar least 3 ronnds of wylon
smips. The ends of the nylon smwip: should e crossed and
mwvisted to fomn 2 sinzle mvisted end which passes through the
knot rwice to Zive one round mrn for proper anchorage.

(X}
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14

Lareral Besmraints

Effecrve lateral restrainr: should be provided mo the main posts
of the ouwter layer of double-layered bamboo scaffolds.

An effective lateral restraint takes the form of putloz which
consists of 8 metz] tie and 3 bamboo st A mild steel har of
at least 6 mm diameter with a vield strength of 250 Mimm® and
a muninnnm elongation of 15% or a bundle of mild steel wires
with egurvalent tension capacity and mechanical properties
should be used. It should be properly anchored to strucoaral
elements with the nse of an anchor bolr wogether with a
property installed bamboo struc

Thea free-smndmg porion of bamboo scaffolds at the top shounld
e tied back to the bunilding socure.

Dirill-in Anchor Bolis

High qualicy drnll-in anchor bolts should be used m the
installation of steel brackess and putlogs for the constmcoon of
bamboo scaffolds.  All anchor bols shonld be installed onto
smucnaral elemenrs.  The installadon derails and procedures of
apchor bolts showld be in smecr accordance with the
mavnfacmrer's recommendations.

To ascermzin the guality of anchor bels and their suppoming
srucmral elemienrs, representative samples of the installed
anchor bolts should be tested. The test load should be 1.5
mmes the working load and should be mamtained for at least
3 mdptes.  The distance between the reaction legs of the
pall-ouf test equipment and the centre of the beolt should be ar
least 3 rimes the bolt diameater (o preven: assistance of suppor
regciions against the poll-out test force. Mo sign of separaton
or failure in concrets and the bolt should be obserred durng
the test.

Construction Safety Involving Working at Height
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[ ]

Sampling rares for testing anchor bolis are recommended as
follows:- (whicheaver iz the greater)

a. for steel bracker (at each laver): 10% and pot less than 5
b. for putlog: 5% and not less than 5

The anchor bolis should be heavy-dufy oype with at least
2 mrn dizmietar and 3 minimam tensile capacity of 7 kML

1.5 5Steel brackers

Zieel brackers for bamboo scaffolds m constuction sites shonld
be made of B0-80=6 Grade 5275 Eqnal Avgle with 3 nunimmm
nmit waight of 7.34 kzm while those for muss-onr bamboo
scaffolds shonld be made of 50=30=5 Grade 5275 Egnal Angle
with 2 miniwum wwit weight of 3.7% kp'm or suitable size of
steel brackers. The st=el angles should be welded with 5 mm
fillet welds. The steel brackets are preferably galvanized or
patnred with 2 lavers of red lead primer.

General Forms of Bamboo Scaffolds

This secnon provides detailed standards of design and constmeoton of
some  Typicsl fypes of single bamboo  scaffold,  ncludims
double-lavered, onss-our and siguboard bamboo scaffolds.

When rhe recommendsd standards given in rhis secton are not
followed or when other oypes of bamboo scaffold not covered in this
section are nsed, they should be designed by a desizn enzimesr.  For
a bamboo scaffold for demeliion works, irrespective of its size, the
desizn enginssr should also ensure the bamboo scaffold 1= capabls
withstand the inrrezsed wind lozd acting on the plastc shaering.

Construction Safety Involving Working at Height
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21 Double-layered Bamboo Scaffolds

The mner layar, af about 200 — 250 mm from the building face,
is known as the finishing scaffold. The outer layer, at sbous
§00 mm from the ioner laver, is called the working scaffold.
Working platforms are erected befwesn the mner awnd oufer
layers.

For the outer layer, Mao Jue or firs are erected as the mam
vermical posts at A maximumn distance of sbout 1.3 m apart.
They are rested on ettber solid gronnd or steel brackers. The
posts are connected with horizental ledgers for fixing their
position.  Kao Jue are erected between two Mao Jue or firs as
standards ar 2 distance of abowt 830 mm. Standards are
vemical members overbung by the bomom ledgers which are
made of Mao JTue. The werdcal distance batween two ledzers
is about §00 ro T30 mm. Two pieces of Kap Jue fixed in an
‘2" shape ar an angle of 437 1o §0° are the bracings for keeping
lateral stabilinv.  Each bracing must be ted to the posts,
standards and ledzers of the scaffold  This forms the basic
confizuration of a deuble-layered bamboo scaffold.

For the inner laysr, all posts, standards and ledzers are Kao Tue.
Bracings should be provided. Trepsoms sre emected fo
connect the inner and the owater layers. These transoms are
alzo used o support the working platform.

Alrematively, posts mav be spaced at a distapce of 2§ m.
Such zn smangsment should be substsvpoated by a design
engipear. DHagram | indicates this alemmanve amsngemsnt
for reference.

Construction Safety Involving Working at Height
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Dhagram 1 — Altermative arrangement for donble-kavered bamboo scaffold

Diagram I shows the details of putloz and cawch-fan The
patlag should be fined to the post at the outer layer at one end
and o the stmactoral element of 2 building ar another end with
the use of 2 § mm dismeter mild steel bar pre-fixed to the

smucoral elemsents with the use of an anchor bolr.

Carch-fans

should e provided at 15 m vertical intervals and ate connacted
w the working platforms. The span length of the carch-fan
should not be less than 1.5 m from the outer layer of the
scaffold.  The owrer adze of the cawchk-fan should be ted with

[3
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3 & mm diameter steel guy wire af a spacing of not more than
28 m The sweel guy wire should be ded secursly oot the
main posts.  The carch-faps mnst be coversd with galvanized
zine sheets for debris collecdon apd remowval. For 2 mge
catch-fan, additional des such as bhang pole snd raker are
raquired.

To safegnard stuctural stability of bamboo scaffolds under
eximeme weather conditions, puilegs should be provided at a
horizontal spacing not grearer than 3.0 m.  Ar 3 heighr less
than 100 m zbove ground, the wverncal spacing of putdogs
should ot be greater than §.3 m while ar a beight of 100 m or
more, the verfical spacing should not be greater than 4.2 m.

The spacing berween the vertical posts may be increszad 10 3 m
in case It is properly designed by a desizn engineer. Diagram
3 shows for the desizn engmeer’s reference the layout of a
15 m high double-layered bamboo scaffold with a post spacing
of 3 m.

For a scaffold greater than 15 m m beight, it should be
desigped by & desizn engineer. Diagram 4 shows for the
dezizn enginesr’s referepce the layour of 2 19 m high
double-lzyvered kamboo scaffold with a post spacing of 3 m.
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Dhagram I — Details of polog and catch-fan for donble-layered bamboao scaffold
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Diagram 3 -Confizuration for double-layered bamboo scaffold with a height of 15m (for reference only)

Construction Safety Involving Working at Height 35
for Residential Building Repair and Maintenance




Appendices

Dine lesalead platfisem (See Table 1)
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Diazram 4 —Confizuration for double-layered bamboo scaffold with a height of 19m (for reference only)
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Creemall heght (m) =100 <= 100 100 - 500
Basic wind pressurs (kB2 284 186 in
System height H {m) 13 12 I5and 19
Flatform height. h (o) 21 1l 11
Bast spacins, L (m) 3 3 3
Pailag amangement ik 3h Ih
Coverad area per putlog (m) 188 158 116
Table 1 Layout schedule for donble-layered bamboo scaffolds in Diagrame 3 and 4

(2]
]

Truss-ont Bamboo Scaffolds

Dhagram 5 shows a fypical muss-ont bamboo scaffold. It is
comurnonly nsed for the repair of external drain pipes, spalling
concrete,  lopse  external  rendering,  remowving  extarmal
nonxrhorized building works, etc.  Since 1 is a3 lighr dury
scaffold. Eao Iue will geperally suffice.  The rakers, standards
and parallel ledzers nmst be supported by steel brackets fined
o the smacnral elamenrs of 3 building.

The overall beight of a truss-out bamboo scaffold should not
exceed & m.

Construction Safety Involving Working at Height
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Diiagram & — Truss-out bamboo scaffcld

13 Bawboo Scaffolds for Signboards

Diagram & shows a rypical bamboo scaffold for siznboards. It
is msmally of canfilever constmction with 8 maxinnm length to
heighr rato of 4:3. The whole bamboo scaffold is suppored

by steel wires or bang poles fized to the stmomrzl elements of
2 building. The scaffold mnst not obstruct the maffic flow

nndernesth and reference should be made o the “Cuide on
Erecoon & MMainfensnce of Advertising Signs” published by
the Buildings Deparoment.

If the bamboo scaffold for signboard projects by more than 5 m.
it should be separately desimned.
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Diagram & — Bamboo scaffold for signboard

Le)

Steel Brackets

Steel brackets are essential to the oversll stability of a bamboo
scaffold.  Ddzgram 7 shows the detatls of a steel bracker for the
support of posts of a bamboo scaffold for constmaction site.  All sreal
brackets shonld be securely mounted onto the stmucmral elements of a
bmilding with high quality anchor bolts and comply with the
followmmg requirsments:

a. The honzontal spacing betwezen the steel brackets should not
e larger than 1.3 m; and

b The concrate streugth of the strucmaral element to which the
steel bracket is fized should be not less than 25 M/mm®,

All anchkor bolts shouwld e mstalled smictly in accordance with the
ruanufacmrer’s recommendations.
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Diagram T - Base support for general consérecton

Diagram £ zhows the dertails of a steal bracker for the sapport of
standards of & uss-ont scatffold.
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Diagram % — Baze support for fross-ont scaffold

Thers may be occasions that a post of a bamboeo scaffold does not rest
on the steel bracket, the desizm engiveer should ensure thar the
loading from the misalizned post can be efactively mwansfamed to the
steal brackat.

4. Erection

41 Bamboo scaffolds shall be eractad by traived workmen under
the imwnediate supervision of 2 competant person.

41 Work should be starfed from the bottom level to the top level
apd from the interior part to the exterior part. The haight of
the bamboo scaffolds eracted at any side should not be greater
than the topmost part of the building or stacture by one storey.
The caoilever porton at top should be properly tied and
secured against wind.

43 All wertical mewmbers of scaffelds should be plombed.
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4.6

48

The scaffolds should be effectdvely braced and tied back w
ensure overall stability. The bracings should extend from the
ase to the top of the scaffolds.

Where the scaffolds are erected adjacent to 2 read or pathvay,
overlay or screen nets moast be provided to enwelop the
scafiolds for the protecnon of persons or wvehicles against
falling objects.

The bnilding on which the tmss-our scaffolds are 1o be erecred
should be exzmined to ensure that the structural elements can
support the loadings of the scaffolds.  Smictest conmol should
be exercisad on the leads applisd to the tuss-out scaffolds.

All kpotongs beowvesn bamboo members should be nght and
secure.  Knoftings for posts/standards and ledgers, ledzers and
wansoms, bracingsrakers, etc. should be ded by nylon swips.
For post'standard, ledger zod trapsom to be tied together aoy
e of them shonld be ted up first and then the remaiung ons
should be ted up on top of them

For connection bertween fwo bamboo members, the following
length of overlap shonld be followed:

a. 1.5 m o 2 m for posts/’srandards,

. at least 2 m for ledgers and bracingsrakers

Besides, the distance betwesn two koomings on the overlapping
pordon of the bamboo members should not be grester than
300 mun, snd the tmil of one bamboo member should be
comnected to the head of the other Diagram 9 illusmates the
proper connection of Bamboo members for bracingsmakers,
ledgers, posts/standards nzed in 2 bamboo scaffold.
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Diagram 9 — Proper connection of bamboo members for bracimg / rakers, ledgers,
standards / posts

4.8 All ledgers, bracingzs, rakers, ties, stmts and wansoms should
not ke nsed for hapging equipment, tool and materials,

410 The musz-out bamboo scaffolds shonld be supported by the
strucmral elements of a building and are prohibited to rest on
decorative feanures nor non-stmctural elements of the building.

L]}

Maintenance and Inspection

51 Bamboo = a nafural material and it expands and contracts as
the meolsmre content changes. Proper workmanship, close
suparvision and fragquent inspection are required fo ensure the
struciural integrity of the bamboo scaffolds.

521 The bamboo scaffolding works should be supervised by a
competant person whe should nspect the bamboo scaffold as
follows:-

2.  upon coopletion of the first erection of the bamboo
scaffold;
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. &t imtervals of oot more than 14 days after the first

inspection;

c.  after a ropical cyclone, beavy rain or storm;

d.  after any substantizl additton or alteration of the bamboo
scaffold; and

e, before commencement of dismantling the bamboo
scaffold.

53  Mlore frequent inspection must be provided when:-

2.  amepical cyclons warning signal s announced;
. & srong monsoon sigeal is snnounced; or

o there is severs gusts, especially dunng Aprl and May

54  Plastic sheeting, especially for bamboo scaffolds for demolition
works, mnst be removed when a mopical cyclone warning
signal or 3 sfrong monsoon signal 1s announcad.

53 The competsnt person should check the swength and sabiline
of the scaffold and ascertain there are oo defscrs and
deteriorafion. Defects fonnd dunng the inspection should be
ractified imrnediately.

56 The competent person should record his inspectdon and
findings in the inspection recerd fono.

57 The cowmpeient person should possess  the  following
qualificanon, expernence and comperence:

3 has satisfactonly completed a formal traiming m bamboo
scaffolding works such as the 3-vear Bamboo Scaffolder
Apprentceskip Schems operated by the Vocational
Tramning Counctl or the 1-year fall-time fmaining course
in Bamboo Scaffolding of the Consmaction Industry
Tramming Awthoriny (CITA), or has sadsfactorily passed
the Trade Test on Bamboo Scaffolding of the CITA; and

. possesses an expertence of 10 vears or more in bambaoo
scaffoldms works (inclusive of experience under the
formal period); and
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C. should be able to read and undsrstand the scaffoldms
plan, desizn drawings, specifications and metbod
statement of the scaffelding works, and be capable of
identifving existing and potentizl hazards in the works
area and the sumoundms.

The bamboo scaffold should be eractad, altered and dismawptled
by traiped workmen under the supervision of & Competsnt
person. The constucion apd workmanskip of the bamboo
scaffiold should be n accordance with thess muidelines.

Tha mainsd workmen should bhave satisfactorily completad a
formal mraining in bamboeo scaffolding works equivalenr o amy
of those required for 2 competent person and possess at least
3 vears experience in bamboo scaffolding works (inclusive of
experience nnder the formal training period).

For bamboo scaffolds in comstmaction site whers a site
suparvision plan is required to be lodged, the Technically
Competent Person (TCF) Tl i the Fegistered Conmactor’s
Smeam 15 required to mspect the integrity of the bamboo
scaffiolds regularly. The other TCPs in the varions smeams
should also make inspections to the bamboo scaffold as
gppropriate.  The TCPs should ensure no man-mads damags
of the bamboo scaffolds by other mades of works.

6. Dismantling

4.1 Bamboo scaffolds must be inmmediately removed ocnce the
constmoton repair works are commpleted.

5.2  Dismantlivg work mumst be carried ount by raimed workmsen
under the inunediate supervision of a competant person.

§.3 The strength and stability mmst be ensured prior to dismantding
wWaorks.

G4 Mo compowents sndspgenng the stability of the bawmboo
scaffolds should be removed. Unless necessary precautions
have been taken all the fies and bracings shonld bBe securely
held in posinon
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G5 Before dismanthng the critical members, such as ladzers, ties,
siruts, rakers, fransoms or bracings, the stability of the bamboo
scaffolds mmst be assured by foong 8 sinclar piece of bamboo
member 2t 3 lower level before removing that critical member.

6.6 o materials or debris shall be stacked on the scaffold.

6.7 Scaffolds should not be dismantled in verticsl saction from one
end rowards the other

6.8 The affected area must be fenced off ar the ground level and a
warning zizn shonld be displaved in a conspicnens place.

G.8  PFemoved bamboo members most not be thrown, tdpped or shot
down from a height.

G610 Dismaptling should starr from wpper level to lower level, from
exterior to inferior and from won [pad-bearinz parts o
lozd-bearing paris.

G611 Scaffelders chould note the Factores and  Indusmmial
Undertakings Ordinance, Chapter 39 for labour safety.

Administrative Arrangement

Befora erection of 3 bamboo scaffold, the buildmz owners, property
managament companies, Incorporated Owmers or the bamboo
scaffolding conmacter should inform the Buildings Department nsing
the nofification form at Appendiz A, The name of the bamboo
scaffoldmg conmactor, the name of the competant person, the address
of the site, the type of building works iovelved, the BDNz file
rafarance mmaber (1f availzble), the name of the anthorized person (if
available) and the date of commencement and compledon of the
scaffolding works should be providad.
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Brief Design Guidelines for Bamboo Scaffolds

Performance-based Design Approach

Where the recommendziions for typical scaffolding svstems in these
guidelipes are not followed, the bamboo scaffolds should be justified
by fall scale tests or desizoed by a3 performance-based design
approach. A performance-baszed design approach can be bazed on a
second-order stability analysis. The load factor nzed should be 1.3
for dead and live loads apd 1.4 for wind lead.  The wind load can be
deduced fromn 2 wind speed of a 2-years remurn period or the desizn
Life of the bamboo scaffolds whichever 1s the greater with appropriats
use of wind coefficients for shape apd lecadon from the Code of
Practice on Wind Effects in Hong Fong 2004,

Design Engineer

For performance-basad design approach, & desizn enginser should be
appointed fo design the bamboo scaffolds. He should be a corporate
member of the Hong Kong Instmrion of Engineers in the civil or
struciural discipline.

Drawings and Specifications

The scope should ar least cover the mazin frame of the bamboo
scaffolds, the base support and the puilog.

Engineering Justifications

The framing of somcmiral membears and detzils of consmacton of the
bamboo scaffold shonld be justfied in accordance with recogmized
engmesring principles to meet the loads to whoch the bamboo
scaffold may be subjected. The loads should mclude dead load,
noposed lead, wind load and operating load  Other practical
considerations such as sway of the bamboo scaffold apd migal
geometrical maperfectdon and dynanuc effects should be properly
accoumbed for
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Urigpral -
Degicais -
Tnphcsis -

Buildings Deparmnent

BAMBOD SCAFFOLDS
Notificason Form

T Site Montedng Sectioz
Euldings Departeant
Foom 1901, 22F
113 Argyle Strast
Mongkok
Eowloon

(Fax Mo.: 3162 0553)

Appeadiz A
Pridings Daparmnen
Cremeiw s Mopaty marsgmimd som paTy AP

Scafnldmyg comfaciy

[lama of scaffolding contractor

Addrae::

[Talaphoos oomber

Addraes of wite

Poposs

of UBW

[Demolition'Constrocson site/Rapair Draizage Bamesal

Commencament date of scaffoldi=g
fenrks:

KCczplatice Sata:

[lame of competez: pamon:

Pulobdle phons numbar:

B0 fils refarencs no. (3 applicakls):

[lazos of Awthorized PorsonBagistered
[smachizz] Enginess Ragistered
foeotechoical Engineer (if applicables)

D

"l eds wincheea 8 mpplcase

*Nams of Cwnars Incerperatad Chvness(IT)
Proparty ma=agement compazy,
Aunthorized ParieafAP) Scaffolding cozmactor

*Posz hald in Fime
Talephone zambar

Sigmatam
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Appendix 9 Sung Hung Kai Properties report - Measure to prevent accidents with

truss-out scaffolds

Measures to prevent
Accidents with
Truss-Out Scaffolds

1. Introduction

Recent fatal accident involving workers falling from truss-out bamboo scaffold for small
maintenance works have attracted many seminars, discussions & symposium within the
industry, all aiming at finding ways to avoid these accidents.

In SHKP, safety officers, engineers, contract managers, maintenance managers and
scaffolding contractors have been teamed up to tackled the problem. The task force have
tried to sort out the causes of the accidents and have proposed some immediate measures
to minimize the risk of the truss-out scaffolds. Studies are still on the way to produce
some long term and more effective ways to prevent accidents. A scaffolding contractor
has together with some academics, produced a discussion paper on the issue. The paper is
attached as Appendix | for reference.

2. Causes of the Accidents

2.1 The accidents will not be fatal if the workers had properly use the personal
protective equipment. Lives will be saved if the workers had worn the body harness
and had fixed the harness to an independent life-line properly.

2.2 4 of the recent 9 victims were below 30 while 4 were over 42 (The age of 1 victim is
not identified). The younger ones may not have enough experience while the elder
ones may be too experienced to neglect the fundamental details.

2.3 The difficulty in fixing the anchorage bolts of the supporting steel brackets have
tempted workers not to fix all the three required bolts and this will jeopardize the
stability of the truss-out scaffolds.

2.4 In many cases, the holes for the anchor bolts are drilled by worker bending over
window openings. This may enlarge the diameter of the drilled holes and render the
anchor bolts non-effective.

2.5 Fixing or dismantling the third bolt without appropriate tools may itself be a cause
of the accident.
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2.6 Other causes of the accidents may include breakage of bamboo, improper fixing of
anchorage bolts, and tight working programme

3.  Immediate actions within SHKP to minimise the risk

3.1 Administrative measures

3.11

3.1.2

3.1.3

3.14

3.15

3.1.6

To pay for safety, the cost-effective way of making the maintenance
subcontractors to erect the truss-out scaffold will be abandoned. Truss-out
scaffold will be erected by specialist scaffold subcontractor while the
maintenance subcontractor will concentrate on their maintenance work.

All workers working with truss-out scaffolds have to attend the training
courses on “Safety at work on truss-out scaffold and the certificate of
competence in use of transportable temporary devices” offered by the
Occupational Safety and Health Council before they can, be registered on
our list of approved workers.

All workers, after attending the above training courses, have to attend a
briefing session offered by our safety section (ontline of the session is
attached as appendix I1) before they can work on the scaffold.

Subcontractors have to demonstrate that they have competent personals
within their organizations who possess the ability and experience to
supervise works with truss-out scaffold before they are eligible to become
an on-list subcontractor.

The scaffold subcontractor should inspect the truss-out scaffold and
attached the “Form 5” to the scaffold as requested by the ordinance.

The Estate Management and the Main Contractor will ensure that all
subcontractors and workers are pre-qualified before allowing them to work
with the truss-out scaffold. The Estate Management should also inform the
Labour Department when works shall commence on truss-out scaffold.

3.2  Technical measures

3.2.1  Indoor Fixing of Life Harness
Life harness could save lives if being fixed to an independent life-line
properly. Normally, life-line are fixed to anchors on the roof and the
external wall but in some cases these external anchor points may not be
available. There are now transportable temporary anchor devices for
anchoring the harness:
Construction Safety Involving Working at Height 50
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a)

b)

The proprietary “Transportable Temporary Anchor Devices” made to BS
EN 795 :1977 class B, promoted by the Labour Department is one of the
most effective ways to fix the independent life-line (Fig 3),

In cases when the horizontal Anchor Devices mentioned above is not
practical, vertical aluminium props of adjustable lengths fixed in between
two indoor concrete surfaces can be considered (e.g. vertically,
horizontally or diagonally across the bay window, Fig. 1 & 2). The CITA
has these vertical props (galvanised iron pipe) tested to a static load of
500kg with good results. To avoid dent, scratches or marking left on the
indoor surfaces, the contact area should be covered with non-marking
gaskets,

c) By attaching the life-line to a water-filled road barrier (with a

3.2.2

3.2.3

full load of 300kg when filled with water, Fig. 4).
Temporary Access ladder for Drilling of Anchor Bolt holes

The tradesman needs a lightweight and reliable temporary access ladder to
be hanged outdoors for his access during the installation of anchor bolts on
the outside wall. Once he finished with the anchor bolts, this access ladder
will be retrieved. Attached (Fig. 5) is one example of such a design, which
clamps on the concrete surfaces of the bay window. The design weight is
about 20kg if made of aluminium alloys. Another simpler design (Fig. 6)
has also been proven to be practical. They have to be tested on site for
reliability and safety.

Drilling fixtures

Some scaffolding failed due to the fact that the anchor bolt used does not
match with the size of the hole. Holes with proper size and depth are
definitely needed. The tradesman working indoors cannot make holes
properly on the outside wall. A fixture or drill stand is needed for him to
make holes with precise size and depth. Fig. 7 shows the sequence of
drilling when using this drill fixture. The tradesman still need to drill a
hole (no need to be of high quality) on the outside wall and use this hole to
fix the drill stand to drill a better quality hole and so on. In this way the
tradesman can easily make up three good quality holes for his anchor bolts.

The Estate Management will keep a few sets of the above equipment and
provide them to the maintenance subcontractors and workers when
appropriate.
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4. Thoughts for improvement in long term

4.1 Technical Measure

Small-scale truss-out bamboo scaffoldings possess potential hazard in terms of the
method of erection, the mean of anchorage and the choice of material. In the long run
there is a need to develop a lightweight, reliable and robust working platform which
could be easily assembled from the indoor. Prototypes of this kind of platform have been
developed but further testing and enhancement are required.

4.2 Administrative Measure

421 In order to prevent subcontractors from employing incompetent workers to
work with truss-out scaffold, a registration system should be introduced to
ensure that all subcontractors and workers are pre-qualified. Government
should allow a grace period for this registration system, so that the
industry can train up adequate workers who would be eligible to be
registered.

422 Once the registration system is in place, large scale propaganda should be
launched to educate the owner-occupiers of the properties, the contractors
and the workers of their legal liabilities.

4.2.3 After the grace period, the registration system should be policed
stringently to ensure that all truss-out scaffold or suspended working
platform are done by capable workers and supervised by competent
contractors.

4.2.4 Besides the registration system, the Government can also consider to
legislate on the design of the truss-out scaffold, provision of anchoring
points in new building for fixing life-line in future maintenance and the
mandatory provision of BMU (Gondola) for buildings with odd
maintenance spots.

5. Conclusion

Lives have been racked because of the unsafe nature of the truss-out scaffold.
Ordinances and codes of practices have not been strictly complied by contractors
and workers and the Labour Department is now reminding them by promotion and
prosecution. The industry should be more self-disciplinary and echo the action of the
Labour Department to ensure that truss-out scaffold are erected and dismantled by
trained workers equipped with suitable tools and supervised by competent persons.
In the long run, besides the development of more stable work platforms, the
legislation on the provisions for future maintenance in new buildings should also be
considered.

Prepared by H.Y. Chan / Dennis Lau
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Figures

Figure 1 --- Props for the fixing of safety life harness
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Figure 2 --- Propping positions
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Figure 3 - Fixing of safety life hamess by means of door frames
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Figure 4 -— A typical water-filled road barrier

The Lightweight RHINO Barrier

mative to the Standard Barrier where lighter traffic ¢

Red and while in colour, the Lightweight Barrier is alte
Rhino Barrier except welght:

Specifications are as the Standard

_Weight empty: 45kg \
Weight filled: 300kg \

The BBS Separator

An easily assembled water-Till barmer. Manufactured from UV

stabilised polythene. Interlinking 1 metre units which enable
straight or curved configurations.

Offering clear visibility and stability for solid line delineation
MR i pedestrian safety.

1.0m length x 0.60m height x 0.50m width,
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Figure 5 --- Temporary access ladder (Clamp Type)
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Figure 6 —- Temporary access ladder (simpler version)
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Figure 7 --- Proposed Drlling fixture
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Appendix |

A
Discussion Paper
on
Preventive Measures
To Fatal Accidents for
Construction workers of minor works
and
external works whilst working at height

By
Francis Y.S. So
Dr. Richard Yuen

Dr.S.M. Lo

Construction Safety Involving Working at Height
for Residential Building Repair and Maintenance

60



Appendices

Content
Summary
Literature Review
Chapter 1. Introduction
Chapter 2. The Accidents
Chapter 3. Causes of the Fatal Accident

A) the Human Factors
1.  the Employer

2. the Main Contractor
3. the Worker

B) the Environmental Factor

C) the Social Factor

1. the Public

2. the Merchant’s Association, the Workers’ Union
and Professional bodies
3. the Government
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Chapter 4. The Preventive Measures

The Preventive Measures to minimize the fatal accidents of
persons falling from height

I. Increase the publicity

Ii. Training — special courses for workers working
at height

Iii. Registration of specialized contractors and workers for
works at height

iv. Publicity on the use of P.P.E

Chapter 5. Conceptual Revolutionary Changes on the safety issue
By all parties

I. the employer

ii.  the main contractor

iii.  the specialist contractor
iv.  the work force

V. the public

Chapter 6. The Introduction of Propriety Products to enhance the
safety of workers

)] i. employment of Gondola, suspended chair for
the installation of steel brackets
ii. the introduction of a modula suspended
scaffolding system
iii the introduction of anchoring system for
putting on P.P.E.
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1)  Future Studies
iv. the feasibility study of introducing new building
design to affix the anchor for installing suspended
scaffold
v. the feasibility study of new building design to see

if no scaffolding is required for external
maintenance and repair

Chapter 7. Conclusion

Reference
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Summary

For the past few months, a number of fatal accidents took place for bamboo scaffolders
whilst working at height. It attracts the public attention and expects the Government to
do something to prevent the accident or improve the situation. This paper tries to analyse
the causes of accidents, to propose preventive measures against these fatal accidents and
finally making recommendations on how to control and monitor the safety issues for
workers working at height. The writer is of the opinion that the major cause of the
accident is the human factor, the primary and secondary. The only way to stop the
occurrence of fatal accident of persons falling from height is to amend the law in such a
way that every party involve has to bear the legal responsibility, both criminal and civil if
negligence is found in his part. The legal deterrent is the only way to save life.

For short-term measures, the owner or the main contractor has to report the repair work to
the authority (both the Labour Department and the Building Department). The report
includes the work details, working procedures and safety assessment. It has to be
endorsed by the authorized persons like professional Engineers, Architect and Safety
Officers.

For Intermediate measures, the main contractors are those who have been registered in
the Building Department and qualified to undergo renovation work. Specialized, sub-
contractors and workers for working at height have to be registered.

The Construction Industry Training Authority (CITA) has to set up specialized training
courses with an objective to train specialize trade like hanging scaffold, plastering work
at height, window installator, drainage workers at height and Electrical and Mechanical
workers at height. No worker is allowed to work at height without training or tested by
CITA.

In the long run, the Authority may consider to impose that all future building has to
include anchorage port/system both at external wall and internal part in their building
plans. It will prevent the wrong installation of anchor and cause fatal accident.

Literature Review

Basically there are very few papers, journals or literature being written on the fatal
accident of bamboo scaffolding failure cases. For the causes of fatal accidents in Bamboo
Scaffold, reference is made to ‘Falls of Persons’ by Mr. Lee Hung-Kwong, Chapter 8 of
Construction Safety in Hong Kong 1996 and (‘%4> 2 — A #5148 5%) by Mr H.K. Lee,
1991. Other reference are drawn from the Labour Department’s Occupational Safety and
Health Statistical report, press cutting and some from the direct participation of
symbolism, Seminar of Construction Industry Safety.
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References are also made to the Structural Analysis done by Prof. S.L. Chan in his study
of characteristic of bamboo members and the slender structure by second-order analysis
using the NIP-NIDA programme.

In his paper on illustrating the strength of bamboo member, if installed properly, the
bamboo scaffold has the safety factor of 1.65 to 2 depending on the design of the scaffold.
Bamboo Scaffold or Matrix (Metal-Bamboo) Scaffold in Hong Kong are reliable
Scaffolding System. Prof. S.L. Chan and Dr. K.F. Chung are the major scholars studying
the mechanical property of bamboo member and safety use of bamboo scaffold.

In all, the mechanical properties of bamboo member of the scaffold have been ascertained
and verified by Prof. S.L. Chan, Dr. K F Cheung and the research teams in various book
published in the recent years. Safety aspects of the bamboo scaffold have been studied
by Mr. H.K. Lee in his books. Other data concerning the accidents involving bamboo
scaffold are collected through the statistical released by the Labour Department in its
Departmental annual reports.

Chapter 1 Introduction

1.1 In 2003, there were 4,347 occupational injuries in construction industry (information
comes from Labour Department Statistics). It was a drop in the figures when
comparing with the figures for the previous years. However, the figures in fatal
causes remain the same.

1.2 In 2004, the accident rate for the construction industry was 60.3 for every 1000
persons. The fatal accident rate is 0.268 for every 1000 persons. (information comes
from the 5™ edition, occupational safety and Health Statistical report, July 2005)

1.3 For the past three months, there was a dramatic change in the fatal accidents in
construction industry. There were 3 cases (photos 1, 2, 3 are attached below) related
to scaffolding accidents causing 4 scaffolders dead what are the factors that caused
the sudden increase in the fatality of scaffolders in the industry became the case of
study amongst the trade associations of construction industry, the mass-media and
lastly the related departments in the Hong Kong S.A.R. Government. A lot of ad
hoc seminars, symposium and graph discussions are held or being held by the
interest group with a view to find out a solution to improve the situation. There is
very few literature or academic study on the causes of failure of bamboo scaffolding
previously nor professional point of view taking an objective position to comment
the subject.

Photo (1) — Case 6 Oct 05
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Yesterday morning, an obliging scaffolding sub-contractor fell down from height while
erecting a suspending bamboo scaffold outside a residential building in Wanchai. It is
suspected that the rope ladder, which was made by himself, was broken due to
overloading and the safety belt, which he was using at that moment, was connected to the
rope ladder also. As a result, he died after fell from 11/F to 4/F podium level. He left
behind his family of 3 in deplorable situation. This is the third

accident related to suspending scaffold in less than 3 months . (7 Oct, Oriental Daily)

-

LT

Photo (2) - Case 28 Sep 05
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Case 28 Sep 05

A fatal industrial accident was happened in Happy Valley. A worker fell from sixteen
floor when he dismantled the steel supporting bracket. Although he was wearing the
safety harness, the harness was not attached to a fixed anchorage. Therefore the worker
and the scaffold was failure and falling from height, the worker was dead instantly.
Labour Department was now investigating the reason of the collapsed.(29 Sep, Ming Pao)
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Photo (2)

Photo (3) Case 13 Jul 05
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Case 13 Jul 05

Yesterday morning, an industrial accident was happened in San Po Kong. Two workers
were suspected of not wearing the safety harness when they were doing the maintenance
work at height. They were falling from fifth floor when the scaffold suddenly collapsed.
The workers were in coma and sent to the hospital to make emergency rescue, but died
finally. Engineers from Building Department went to inspect the falling bracket. They
discovered there was only one anchor bolt was installed, however it is supposed to be three in
order to support the bracket, the engineers believed that it was the leading cause of accident.
Labour Department was now investigating the reason of the failure of scaffold. (14 Jul, Ming
Pao)
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Photo (3)

1.4 This paper aims at the study of the causes of accidents from the stand-point of a
semi-academic and semi-professional as an insider. There is no intention to
jeopardize any parties, trade associations or any person in the incidents. Any
example quoted represents only the isolated case as illustration. The writer is of the
opinion that besides the direct cause of accident-failing to use the personal
protection equipment (P.P.E), there are other indirect causes of the accident. It is
easy to impose a stricter control over the use of P.P.E. by holding the owner of the
renovated flat, the Authorized person responsible for the job and the contractor
liable for the enforcement of using P.P.E. It is a very difficult task to change the
behavior and mentality of the people that are involved in the game. It requires the
strongest determination, commitment and sincere drive of the elite groups, namely,
the authority, the owner of the renovated flat, the main-contractors and the specialist
trade contractors without which the success in saving life in this respect is too far
away from reaching.

Chapter 2 The Accidents

2.1 From the accident records (data provided by press-cutting and data provided by
Labour Department) for the period of 2003 to Oct 2005, there are altogether 9 fatal
accident cases, out of which, 8 cases involved truss-out scaffolds. 7 deaths were
scaffolders. The study of all these 9 scaffolding failure cases were summarized in
the table 1 as attached (Annex A)

To summarize, there are a number of features found in the cases:-
i..  No body Harness or P.P.E were attached. In all cases, proper fall arresting systems

i.e. safety harness anchoring to suitable anchorage such as independent line were
either not provided or if provided, not used.
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ii. 7 out of 9 scaffolding fatal accident cases took place in the course of erection.
Again 4 cases out of 9 were correlated with the installation and dismantling of
steel brackets.

iii. 5 out of 9 deceased were below the age of 30.

iv. 5 out of 9 cases were either lack of supervision or wrong working procedures and
improper installation of anchoring point.

V. Except 2, all cases were doubtful on whether they had received proper training on
these kinds of high risk operations, ie. erection and dismantling of truss-out
scaffold. It may reveal that the training courses conducted by CITA does not
cover truss-out scaffold adequately.

Chapter 3 Causes of the Fatal Accidents

3. Besides the quantitative analysis of the accident itself, the causes of the fatal
accidents on scaffolding in the construction industry can be perceived in different points
of view vis: the human factor, the environmental factor and the social factor. Again, the
role of the parties like the employer of the deceased, the main contractors, the worker and
the environment or working condition of each factor may attribute to the occurrence of
the fatal accidents. All these causes are discussed as below:-

A The Human Factor

(1) the Employer

3.1.1.

.In some of the seminars and floor discussion, a lot of speakers expressed that
the employers had fulfilled their objective in providing the necessary
personal protective equipment to the work force who carried out the work.
They believed that by doing that, they had done their parts in the safety
enhancement duty.

3.1ii Some employers further added that they had asked their employees to sign the

3.1iii

receipt of these P.P.E.. They alleged that all their workers had already
obtained the “Green Card”. Thus, they should know the importance of
wearing the P.P.E. and good enough to protect themselves.

Some direct employers had raised an important message that the main
contractor had imposed an unreasonable time schedule for them to complete
the job. Some of them had worked over-time and very long working hours
such that nearly all the labour force are highly exhausted or fatique causing
the accident.
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3.1liv  Quite a number of employer said that the new contractor had laid an

3.1v.

unreasonable terms of contract to them. A lump sum contract term to
include the safety issue is imposed. Normally, the contract would be
awarded to the lowest price such that in order to obtain the contract, they had
to cut the expenditure on safety issues with a longer working hour in order to
maintain their survival.

To sum up, under the law, the contractor has the duty to provide instruction,
supervision and training to his workers in addition to the provision of safety
equipment.  However, concurrently the employer role is not clear in
controlling, monitoring the use of P.P.E. Either it is shifted to the workers or
the main contractor. Some of the grievance may be correct but some are not.
The employer of the scaffolder may be the sub-sub contractor of scaffolding
works. Some may be the contractor of other trades like aluminum window
installer, plastering contractor or painter. That is the reason why very often
whenever there is scaffold collapse accident; it is very difficult to identify the
employer. Secondly most of the employers are not familiar with the work
place environment whether the building in concern had a long history or in a
very bad condition was not under consideration. Is the structure strong
enough to support the additional force remain unknown to them or beyond
their knowledge?  Hence, without the background knowledge, the
professional expertise and supervision, this kind of arrangement tend to be
hazardous to the work force.

(2) the Main Contractor

3.2.

3.2.ii.

By definition, main contractor in construction industry refers to the sole
contactor that acts as the principal contractor in control and supervise the job —
the repair and maintenance work. Some of the so called ‘main-contractors’ are
small running concern. Recently, a lot of repair and maintenance work come
up. It is estimated to be 20,000 units for the year 2005 and an additional of
60,000 units are awaiting on the list (a statistical figure released by the
Building Authority recently). Furthermore, the change in the Summary
Offence Ordinance holding the property owner liable for any falling objects
makes the small apartment owners to repair their units. This sudden change
has created a lot of business opportunities for both the main contractors, the
sub-contractors and the work force. That is the reason why the workers
complaint that they have a very tight schedule giving no rest time in their
employment.

Time frame - because of the tight working schedule, a lot of the management
staff of the main contractor would neglect the safety issue in
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order to achieve their objective The project manager, in order to achieve
their target of maximizing the profit margin would even reduce the
installation of steel brackets in a construction site in order to cut the cost.
Some even damage the bamboo scaffold for convenience sake in order to
pick up with their construction progress at the expense of the sub-contractor.
Photograph 4 & 5 (see below) of a construction site can demonstrate that the
bamboo scaffold is damaged by other trade workers or upon the instruction
of main contractor for convenience. It also shows that the mid-level
management may misinterpret the intention of the main contractor or
developer in exercising his personal interest, desire in execution of contract.
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3.2.ii

Main-contractor — Selection of Sub-contractor.

“The best offer”, “Lum-sum contract” with all safety issue included is the
common practice in awarding a contract to a sub-contractor in Hong Kong.
Whether the sub-contractor has the ability to carry at the job is not their concern.
Some even have the idea of awarding the contract to the lowest price first leaving
the surplus to compensate the project or runner up contractors if anything goes
wrong. Some of the successful tenderers are 20-30% lower than the real market
price. If the main contractor hold his kind of mentality, how can the successful
tender has spare resources to handle the safety matters. Very often, fatal accidents
are caused by the wrong selection of sub-contractor for the work. One example
was the sub-contractor for the renovation work of a hotel in Tsimshatsui, after the
collapse of bamboo scaffold, the contractor for the work was found absconded.
The contract sum offered was at least 15%-20% lower than the 2" tenderer.
Secondly, the sub-contract was not properly organized. There was no structural
engineer to endorse the design and calculation of the scaffold. Both the main
contractor and the sub-contractor had no communication in the overall
management of the project causing the failure of scaffolding and consequently
leading one dead and 16 injuired

3. the Workers

3.3.i The worker — the heroic mental state of mind.

Regarding the cause of the fatal accidents of scaffolding failure, the
psychological heroic state of mind is the major factor. Normally all professional
scaffolders carrying high risk duty like truss-out scaffold must have received
training and apprenticeship either in the Construction Industry Training
Authority (CITA) or his scaffolding company. Even for the casual workers
holding a green card must have received some sort of safety training before they
can enter into a construction site. Whenever and wherever the working place is
above 2 meters, the employer has to provide a proper working platform or the
worker has to put on the P.P.E. Nevertheless, nearly all victims are found prima
facie that they did not affix their P.P.E. properly onto the independent life line
causing the fatality. They had over-looked the hazardous condition of their
work place. Furthermore, they had a kind of heroic behaviors that they could
manage and control the situation whenever it went wrong. Despite of the P.P.E
given, advice repeatedly reminded by the authority, the trade associations and
the worker’s union, still a lot of the workers working at height are neglectful in
this area. This reflects that the training course on truss-out scaffold is not
adequate enough. The use of P.P.E. by the truss-out scaffold workers is not
totally accepted in the trade. To the employer and main contractor, it is very
difficult to prove that sufficient measures have been taken/given to the worker to
prevent the fatality. A stricter control imposed by the employer is in-evitable.
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3.3.ii. The worker — lack of knowledge and experience

In reality, a lot of trainee from CITA after graduation had jumped from job
to job in order to receive a higher pay. Some smaller employers like to
recruit apprentice from well-organized sub-contractor by offereing them
with a higher pay of 30% -40%. These young apprentices have received
proper training from CITA but they are lack of experience. One will find
that out of the 9 victims from the table at Chapter 2, 50% of them are young
man below 30 years of age. They do not have the experience in identifying
the hazardous area in the work place causing the fatality. Once the smaller
concern proprietor does not have proper control and management over the
young workers, it causes the fatality. The law requires that erection and
dismantling of scaffold should be under the supervision of a competent
person who should have at least ten years experience. Hence, it is suggested
that the authority in concern should exercise a tighter random check on
these offenders.

3ciii The worker — rush for quick money

In reality, one can find a small van carrying bamboo piece, erecting bamboo
scaffold in urban area. These workers are still rushing for their job
schedules. The more job they can complete within a day, the more income
they will have. On the other hand, as a professional, one will also find that
the present ‘truss-out scaffold’ are quite different from what have been
taught in CITA or from the traditional practice. All truss-out scaffolds are
rested on the steel brackets only. Once if there is anything wrong with the
steel brackets, it will cause disaster the whole scaffolding team.
Photographs 6 and 7 (see below) show that there is no independent bamboo
support in the scaffold besides the steel brackets. In the past, the
professionals would install or set up their

steel brackets. The installation of steel brackets are used only in the recent
20 years. In the past, there were very fatal cases that involved the bamboo
scaffolders especially in “suspended scaffold”. But now, it has 3 cases
within 3 months with 4 dead. This kind of change, from self set up support
to steel bracket, lack of supervision and control and lack of knowledge and
experience would inevitably increase the mortality. That is why some have
sound out that the CITA training on truss-out scaffold is inadequate.
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Photo (6)

B The Environmental Factor

3.i. The external factor that causes the fatality of scaffolding accident is usually
the site condition. One should bear in mind that whenever a bamboo
scaffold is employed, that means the building has some external work to be
done. The condition may be good or bad. In order to familiarize the site
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situation, professionals like Structural Engineer should be involved in the
planning and execution of job with the specialized sub-contractor more
communication is required.

3.ii In reality, the cement screed or badding for the external wall varies in
thinkness from building to building. Because of improper workmanship of
the wooden farmwork worker in the past, the external wall may have a very
thick cement badding. This kind of plastering is totally unreliable. It
cannot take the self load of the bamboo scaffold, steel brackets and etc and
the life-load of the scaffolder. That is the reason why in photo 1,2 & 3
(photograpy and press cutting of the accidents), one can find the deceased
was found together with the steel bracket. The scaffolding team should not
rely on the installation of steel bracket for their safety. The only way to
safe guard the life is the installation and use of P.P.E.

3.iii  Some of the building that required renovation has an old age. Some may
even over 40 years and undergo the renovation upon Building Authority’s
order. The pipe-line anchorage, the external wall and the wind frame are
all in bad condition. Without using the P.P.E. together with the
independent life-line; scaffolders are risking their lives in erecting truss-out
scaffold.

C) The social Factor

i). the public — this is not a direct cause or indirect cause of the accident.
But it is a kind of social phenomenon. Whenever in a community, there is
a homicide case or accident; the public would air their opinion in
improving the public security or demand a better control by the police over
the traffic accident. But for the construction industry, it seems that besides
the sympathy on the dependants, there is no over-reaction nor demand for
better control over the safety issue in construction sites. Its seems to take it
for granted that fatal accidents in construction industry is inevitable. Of
course, works bureau, Labour Department, Building Department and
related professional bodies or institute may launch a lot of promotional
exercise in publizing safety in construction site. It seems that there is no
fruitful results in raising the general public’s occupational safety awareness.
It is undeniable that the statistics of accidents and enquires in construction
industries has much been improved because of the effort done previously.
The result would much be better if the public can pay more attention on the
safety issue in renovation work especially when their home is undergoing
repair work. At least the fatality rate will not be so high as now.

i) the tradesmen’s association, the workers’ union and professional
bodies — it seems that all these interest parties have an emotional response
upon the increase of fatal accidents in Construction Industry. Like the
public, they have the sympathy for the short while but not much can be
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of the

done. The loose attitude of these professional bodies or interest groups can
not generate any constructive ideas to the government on how to rectify
the situation. If they are the interest group and holding the passive attitude,
how can one expect the public on the Government to like an active role on
improving the situation.

It will be better if these professional bodies can publish the name

main-contractor or sub-contractor in their journal or monthly publication
such that it become a kind of psychological pressure to the sub-contractor
to improve their quality of work.

(iii) The Government

The Government has a lot of matters with higher priority to solve than the
construction safety issue. One cannot blame the Government for these kind of
response because of a number of reasons:

(a) For the H.K.S.A.R. Government, economical issues are their major issues.

A tight budget control has already reduced a lot of manpower in upholding
safety standard in construction industry. Hence a lot of inspection and ad
hoc check are acting upon complaint. The passive approach indirectly leads
to the loosening of safety standard in Construction Industry.

Reversely, if more publicity can be done on the proper using of P.P.E., the
family pressure onto the workers on truss-out scaffold may help to reduce
the accident rate of the truss-out scaffold.

(b) Politically, the demand of a general public poll in 2007-2008 for the

Chapter 4

4.

legislature and the Chief Executive Officer by the political parties and
pressure-group has already exhausted their attention. It is understandable
that the subject in discussion is not their priority. Demand for safety is not
the subject of discussion even in the construction trade workers’ union,
Democratic party and etc.

The preventive measures to minimize the fatal accidents of persons
falling from height: —

Increase the publicity

As it has been mentioned in Chapter 3 above, the public interest and
attention on safety issue in construction industry is not enough /
insufficient. In order to arouse the public attention and improve the
situation, more publicity has to be done either through the newspaper or
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4.ii.

4iii

mass media. With the group pressure or public pressure, it is quite certain
that the self-awareness on safety issue in construction site is much better.

Training — Special courses for advanced truss-out scaffolding workers at
height.

The courses conducted by CITA and authorized bodies cover a lot on safety
issues viz, green card, training course for different trades which include
safety measures. There does not seem to be specific training for the
erection and dismantling of truss-out scaffold. It is suggested that special
courses or refreshed course shall be conducted by experienced instructions
from CITA with a view to alert the safety awareness and conscience of the
special truss-out scaffold workers. All professional scaffolders who want to
do job like these have to undergo the training course again in order to
prevent the accidents.

Reaqistration of specialized contractors and workers for works at height.

It has been discussed that previous effort on safety issues in construction
has been unsuccessful. To further enhance our construction safety,
scaffolders having the required training, set up, resources and control has
to be registered in a special register specially for truss-out scaffold. The
purpose of this special registration is to conduct a better control over the
performance of contractors engaging in the business and practices. Failure
in providing P.P.E., monintoring and supervising the job may lead to the
delisting of registration. Subsequently both the contractor and worker may
be out of job if their compliance record is poor. It may provide a
background for the Government to execute a tighter control over the non-
compliance performance.

. 4.iv. Publicity on the Use P.P.E.

@ The incident of the failure of a Building Maintenance Unit in Shun

Tak Centre, Sheng Wan on 7.10.05 indicated that the application of
P.P.E. save lives. This is the only way that prevent a person from
falling from height. Two workers working on the B.M.U. with their
P.P.E. installed and affixed to the B.M.U. found themselves
suspended in the certified BMU. They had to be rescued by the fire
service on 7.10.05. Every fatal accidents in bamboo scaffolding
failure case had P.P.E. put on. But they are not used. If all possible
means like training, publicity and enforcement has been exhausted,
there is no other alternative but impose a stricter control over the use
of P.P.E. It is suggested that the Government should exercise a much
harder and sticker control over the workers in use of P.P.E. Any
person concerned, including main contractor supervisor, safe officer,
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the sub-contractor or its agent, the workers would be criminally liable
for prosecution if they are found guilty of non-compliance. The
Government should make more publicity on the use of P.P.E. for
saving life. It may also show the consequences of the non-
compliance. It may have a lot of financial burden to the family, the
medical department, the social welfare and the issuance if they are
not working properly.

(b) The union leader of the scaffolding worker’s union welcome the
suggestion of punishing the workers for not using P.P.E. It may have
more influence if they can encourage the workers in using P.P.E.
direct in every union activities.

Chapter 5  Conceptual Revolutionary changes on the safety issue by all related
parties

5.1 In the past, the safety issues in construction industry are tackled by the individual
party in concern. “Efforts by individual party might, however be very limited”, it is
suggested that safety issue is a common issue in construction industry & should be
handle collectively, namely, the authority the owner, the main contractor, sub-
contractor and the workers. The professional bodies and interest group can play a
secondary & supportive role. It is a team work rather than the responsibility of the
employer or sub-contractor.

Hence it is suggested that the Authority should take lead to call for the influential
developers, Construction Association, the workers’ Union to form into a working
party to see if anything can be done in preventing fatal accident of truss-out scaffold.

5.2 For the short term measures, it is suggested that all Housing Estates, both public and
private estates, should equip and provide P.P.E. to workers installing the truss-out
scaffold. Again, the Estate Management staff can ensure that the working team have
put on their P.P.E. and use the P.P.E. without supervision and control by the
authorized person, ie. The trained supervisor or the safety officer, the Estate
Management staff can stop the work.

5.3 The Estate Management staff can check the possession, validity of the trained team in
work permit, green card, trade test, and etc. Only those registered contractors can
work in their estate. Indirectly, it helps to control the quality of contractors and
workers in the safety standard required by the safety committee.

5.4. The Construction Industry Training Authority should take part in the safety
enhancement work by running new or refresher courses in truss-out scaffold. Right
from detail analysis on the renovated building to the installation of truss-out scaffold,
the course should also cover area that involve the installation of pipe lines, Electrical
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and Mechanical parts and window frame structures and etc. The course is an
integrated course rather a single-scaffolding training course as the trainee can
acquire an apprehensive understanding of the trades that will affect their life and
death.

5.5 Any new inventory, safe working procedures and method will be taught in this
specialized and advance course.

5.6. Research and Development of system for truss-out scaffold should be conducted as
the mid-term measures. The Government should encourage the public in generating
new idea in this aspect and support it by grants and loans.

5.7. As an immediate and important measure, the authority should consider the
implementation of registration of qualified contractors for truss-out scaffold. In order
to prevent the inexperienced workers or sub-contractors to carry out truss-out scaffold,
registration of this categories of workers is necessary. It helps to save life.

5.8. Besides the registration of the specialized contractors and workers, the authority
should consider the implementation of notification system of any renovation work
especially working at height. With at least 48 hours of advance notification, the
authority has enough time to plan ahead of random check on safety enhancement.
All notification of work should be submitted either by the Estate Management office,
the owner of the flat or the contractor. Only those with the permit to work can
commence with the work. The one that holds the permit should take up the
responsibility and liability to ensure safety.

5.9 In the long run, renovation work and maintenance work involving work at height is
inevitable. In order to provide a safe working condition for the working team,
anchorage point or strong support from the building is essential. It is advisable if
future building can corporate this kind of features in their building plan. The
Government may encourage and support this concept by giving tolerance or
additional floor areas if building can include this kind of features into their plan.

Chapter 6 The introduction of propriety products to enhance the safety of workers
working at height

6.1 It is arguable that suspended system scaffold is dispersible temporary gondola can
be deployed instead.

6.2 It is also suggested that lifting appliances like power driven lifting-chair can be
engaged in the installation of steel bracket when erecting bamboo scaffold.
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6.3 It is a more advanced thinking by introducing a propriety modular system to replace
the suspended scaffold, namely a portable modular system that can be installed from
inside the building. As it is a propriety product, the details will be announced later.

6.4 Some may complaint that the site situation cannot warrant the use of P.P.E. Again,
it is suggested that a propriety installation method and anchorage system to be introduced
for the P.P.E that can be installed either from roof above or from apartment inside.
Details to be released later.

6.5 Future Studies

6.5.1 So much has been mentioned about the improvement of P.P.E. and safety
enhancement method. It is also an academe issue for architects and designers
to consider if future building can take into consideration of the safety issue of
maintenances workers or house hold from inside the building. Either they
may be in the form of a covered anchoring point or exposed features for
affecting the safety devices.

6.5.2 It is also a challenging job for architects to consider if they can design the
building that include maintenance unit or scaffold around the building.

6.5.3 The above suggestion is open for discussion. Because of the limitation in
discussion, it will be dealt with by scholar who has the interest in the subject.

Chapter 7 Conclusion

7.1 Fatal accident in suspended scaffold has a tendency of increasing in number & in
frequency. The urgency for repair & renovation causes a lot of pressure to owners, main
contractors and the workforce. It is the phenomenon of shortage of experience work force
engaging in truss-out scaffold. Hence something must be done to prevent the increase of
collapse of scaffold causing fatal accidents in truss-out scaffold and accidents to other
trade worker & the public in the scene.

7.2 There seems to be no other choice but impose a tighter control over the quality of
work. Unprofessional practice and unqualified sub-contractor & workers should be
reframed from engaging in this kind of high risk work. Various approaches have been
discussed above. Finally it is of the opinion that with the support from the Government in
this direction, the main contractor, reputable developers & the interest parties as a team,
the objective of preventing fatal accident in this respect can be achieved.
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Appendix 10 Labour Department report - Accidents in the construction industry of
Hong Kong 2000-2004

Accidents in the
Construction Industry of
Hong Kong (2000 — 2004)

]

Accident Analysis & Information Division l : l

Labour Department

| )
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Accidents in the Construction Industry of Hong Kong (2000 — 2004)

Accidents in the Construction Industry of Hong Kong

(2000 — 2004)

Overview

The safety performance of the high-risk construction industry in Hong
Kong has continued to improve. However, it still has the highest number of
fatalities and accident rate. The number of industrial accidents in the
construction industry decreased from 4 367 in 2003 to 3 833 in 2004, down by
12.2%. The accident rate per 1 000 workers fell from 68.1 in 2003 to 60.3 in
2004, down by 11.4%. Compared with 2000, the number of accidents showed
a hefty drop of 67.9% whilst the accident rate went down by 59.7%. The
figures on fatal and non-fatal accidents and accident rates in the construction
industry have been decreasing rapidly since 2000. The accident figures and the
accident rate in 2004 was the lowest ever recorded over the past years (Table
1). Detailed breakdown by “Type of Accident” is at Appendix la.

(Table 1) Industrial Accidents in the Construction Industry
2004 2004
2000 2001 2002 2003 (compared | (compared
with 2003) | with 2000)
_ 17 17
Fatal 29 28 24 25 )
(-32.0%) | (-41.4%)
3 816 3 816
Non-fatal 11 896 9178 6215 4 342 )
(-12.1%) | (-67.9%)
3 833 3 833
Total 11925 9 206 6239 4 367 ,
(-12.2%) | (-67.9%)
Accident Rate/1 000 60.3 60.3
ceident Bate 1498 | 1146 | 852 68.1 , o
workers (-11.4%) | (-59.7%)
2. On the causes of fatal cases, fall of person from height has consistently

been the number one killer in the construction industry of Hong Kong for many
years. Chart 1 shows the distribution of fatal accidents of fall-from-height
between 2000 — 2004 and Chart 2 analyses the locations where these fatal
accidents occurred. If can be shown that fatal accidents arising from bamboo
scaffold, working platform/falseworks and unfenced dangerous places have
accounted for nearly half of the total number of fall-from-height fatal accidents
in the period.
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Accidents in the Construction Industry of Hong Kong (2000 — 2004)

Chart 1:  Fatal Industrial Accidents resulted from “Fall of Person from Height”
in Construction Industry (2000 - 2004)

30¢7
25¢7
- =
15
- 15 [E] |
= LY, 0
Z 10 4
0
2000 2001 2002 2003 2004

| [OFatal accidents due to fall of person from height O Total no. of fatal accidents |

Chart 2: Breakdown of Fatal Industrial Accidents resulted from *“Fall of
Person from Height” by “Place of Fall” in Construction Industry
(2000 - 2004)

Bambaoo seaffolds
12 cases, 22.2%

Crthers

12 eases, 22 2%

Unfanced / insecurely
covered openings
5 eases, 9.3%

Werkmg platforms /
Falseworks
10 cases, 18.5%

Material hotstways
4 cazaz, T4%

Unfenced edzes & Lift
Ladders shaft openings
4 cases 4 cazaz, 7.4%
7.4% ' Fragile stuctures

3 cases, 3.6%

Norte:
Fatal industrial accident refers to death avising frem industvial activity in an industrial
undertaking as defined under the Factories and Industrial Underiakings Ordinance.
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Accidents in the Constrnction Industry of Hong Kong (2000 — 2004)

Accidents in RMAA Works

3. In recent years. there has been a growing concern for the increased
spate of accidents in the repair. maintenance, minor alteration and addition
works (RMAA), i.e. construction projects for village-type houses in the New
Territories, minor alterations, repairs, maintenance and interior decoration of
existing buildings. Statistics shows that the number of industrial accidents
arising from RMAA works contributed over 30% of the accident toll in the
construction industry recently. (Table 2)

(Table 2) Industrial Accidents of RMAA Works

2000 | 2001 | 2002 | 2003 | 2004

(a) All reported construction 11925 | 9206 | 6239 | 4367 | 3833
accidents ' < 29 | @) | @H | (25 | an

(b) Accident rate per 1 000 workers . 1498 | 1146 | 852 68.1 603

(c) All reported accidents in RMAA 3402 | 2582 | 1925 | 1485 | 1454

Works *¢* 1 | @ | 1) | ® | ©
(1)  No. of reported accidents in RMAA 475 331 250 158 104
Works in public sector sites * <~ (1) (2) @ (2) (0)
(1) No. of reported accidents in RMAA | 2927 | 2251 1675 1327 1350
Works 1 private sector sifes ~ (11 2 (8) (6) (6)

Percentage of RMAA accidents to all

. . . 28.5% | 28.0% | 30.9% | 34.0% | 37.9%
reported construction accidents [(c)/(a)] ’ ’ i ’

Nore:

I. The figures cover accidents occurved to workers (emplayees) whose accidents are
reparted by their emplovers under the Emplovees’ Compensarion Ordinance (ECQO).

2. Figures in the brackets denate the number of fatalities.

3. The employment figures for computing the accident rate per 1 000 workers are based on
the number of manual site workers published by the Census & Statistics Department,

4, According to the Census and Statistics Department, the employment figure for RMAA
works is not available and hewnce, it is not possible to compute the accident vate for such
sector.

3. Public sector sites include projects commissioned by the Government of the Hong Kong
Special Administrative Region, Mass Transit Railway Corporation, Kowloon-Canton
Railway Corporation and Airport Autharity.

4. Under the Construction Sites (Safety) Regulations, notification of
commencement of small-scale works. i.e. employing not more than 10 workmen
or the duration of the work less than 6 weeks, to the Commissioner for Labour is
not required.  As such., most of the RMAA works would not come to the notice
of the Labour Department because of their small scale and short duration.
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Accidents in the Construction Industey of Hong Kong (2000 - 2004)

Fatal Industrial Accidents in RMAA Works

5. Fatal industrial accidents of RMAA works also contributed a significant
percentage of the fatal industrial accident toll in the construction industry. (Table
3)
(Table 3) Fatal Industrial Accidents in RMAA Works
2000 2001 2002 2003 2004
(a) All reported fatal yow moris!| 17 24 14 7 i1
construction accidents | :
; RMA4 g, 1 10 8 6
i Works
Toral 29 28 24 25 17
(b) No. of fatal New Works"'| I 2 0 I 0
accidents occurred to RMAA
employers, Works 3 i 3 3 4
self-employed persons :
: } 3 i Total 4 3 5 4 4
or illegal workers :
All fatal construction accidents . - o o o

[(a) + (b)]

The percentage of reported RMAA
works fatal industrial accidents in | 41.4% 143% | 41.7% | 32.0%
the construction industry

Ld
h
(%]
-]
=

Note:

1.

New Works refer to those construction sites where new development or re-development
works are being carvied our and of which the employment figures on the number of
manual site workers ave captured and published by the Census and Statistics Deparnment.
This included, without Iimited to, building, piling demalition, site formation and civil
engineering works.

RMAA means vepain, maintenance, alteration and addition and refers to those minor
works such as construction prajects for village-type houses in the New Territories, minor
alterations, repairs, maintenance and interior decoration of existing buildings.

This tvpe of fatal accident is not reported to the Labour Department under the ECO.
Nonetheless, there have been established channels for fatal and serious accidents to be
notified to the Labour Deparmment by Police and Fire Seivices Department. All these

accidents were thoroughly investigated with appropriate action taken afterwares.
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Accidents in the Construction Industry of Hong Kong (2000 - 2004)

Accidents in RMAA Works - analvsed by “Tvpe of Accident’

6. The analysis by “Type of Accident™ is at Appendix 1b. Two types of
accident, namely. “fall of person from height” and “contfact with electricity or
electric discharge™ are the top two killers in RMAA works. Fall of person,
improper manual handling and poor housekeeping have accounted for a
significant percentage of industrial accidents in RMAA works. (Table 4)

(Table 4) Industrial Accidents in RMAA - analvsed by “Type of
Accident” (2000 to 2004)

Fatal Industrial Accidents Non-fatal Industrial Accidents
Top-5 type of accident Top-5 type of accident
No. of No. of )
% %
Cases Cases

. o Striking against or .
Fall of person from height 22 35.0% . . 2402 (222%
struck by moving object

Contact with electricity or o Striking against fixed or )
L 10 25.0% _ . 1624 |15.0%
electric discharge stationary object

Contact with movin;
£ Injured whilst lifting or

machinery or object bemg 2 3.0% . 1458 [13.5%
. carrying

machined

Trapped -b}' couapsmg or 5 5.0% Slip. trip or fall on same 1370 |12.79%

overturning object level

Fall of person from _
-—- -—- 1361 [12.6%

height

Construction Safety Involving Working at Height
for Residential Building Repair and Maintenance



Appendices

Accidents in the Construction Industry ef Hong Kong (2000 — 2004)

Amnalysis of Fatal Industrial Accidents
by “Fall of Person from Height” in the Construction Industry

7

“Fall of person from height” is the top killer in the construction industry.
It contributes from 32% to 63% of the fatal accident toll between 2000 and 2004.
The statistics also shows that the deceased persons fell from bamboo scaffolds,
working platforms/ falseworks or unfenced dangerous places in nearly half of
the fatal cases. (Table 5)

(Table 5) Fatal Industrial Accidents in the Construction Industry
(2000 —2004)

2000 | 2001 | 2002 | 2003 | 2004 Total

Fatal accidents m the construction 29 | 28 24 25 17 123
industry

'Fa!l of person from helgm : _fatal 13 9 15 9 3 54
accidents 1n the construction industry

Percentage of “Fall of person from 1481321625/ 360/ 271 43.9

height™ to total (%)

F"%‘:ﬁfﬂ:f:ﬁ‘"“;‘f:ffif;:ﬁ‘d““ 2000 | 2001 | 2002 | 2003 | 2004 | Total| (%)
Bamboo scaffolds | 2 2 5 3 0 12 | 222

Working platforms / Falseworks 3 0 -+ 0 3 10 | 185
Unfenced edges & Lift shaft openings 1 1 0 1 1 - 74
Fragile structures 1 0 0 1 1 3 5.6

Ladders | 2 0 1 0 1 4 74

Material hoistways 2 2 0 0 0 4 74

Unfenced / msecurely covered openings 0 3 1 0 1 3 93
Others | 2 1 4 4 1 12 | 222
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Accidents in the Consiruction Industry of Hong Kong (2000 - 2004)

Analvsis of Fatal Industrial Accidents by
“Fall of Person from Height” in RMAA Works

8. “Fall of person from height” is also the top killer in the RMAA works.
It contributes from 25% to 75% of the fatal accident toll of the sector between
2000 and 2004. The statistics also shows that 45% (10 cases) deceased persons
fell to death from bamboo scaffolds and unfenced edges. (Table 6)

(Table 6) *“Fall of Person from Height” Fatal Industrial Accidents in
RMAA Works (2000 — 2004) — analysed by “Place of Fall”

Place of fall 2000 | 2001 | 2002 | 2003 | 2004 | Total
Bamboo scaffolds 0 0 3 3 0 6
Working platforms / Falseworks 1 0 0 0 1 2
Unfenced edges & Lift shaft openings 1 1 0 1 1 4
Fragile structures 0 0 0 1 1 2
Ladders 1 0 1 0 1 3
Material hoists 0 0 0 0 0 0
Unfenced / msecurely coverad
: 0 0 1 0 0 1
openings
Others 1 0 2 1 0 4
Total 4 1 7 6 4 22
Fatal industrial accidents in RMAA
12 4 10 8 6 40
waorks
Percentage of “fall of person” to _ _
33.3% [ 25.0% | 70.0% | 75.0% | 66.7% | 53.0%

total
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Accidents in the Construction Industry of Hong Keng (2000 — 2004)

Further Analvsis of Industrial Accidents in RVAA (2000 — 2004)

9. According to statistics at Appendix 2a & 2b, July and August are
comparatively the more accident-prone months (Table 7).

(Table 7)  Top-5 RMAA Accident-Prone Months (2000 — 2004)

Fatal Industrial Accidents Non-fatal Industrial Accidents
Top-5 Months Top-5 Months
No. of % No. of %
Cases Cases
August 8 20.0% Aungust 1157 10.7%
July 3 12 5% July 1067 9 9%
June 3 12.5% May 1033 9.6%
February 5 12.5% June 977 9.0%
October 3 12.5% March 943 8.7
10. Other statistics on industrial accidents of consfruction industry and

RMAA works are appended in Appendix 3a & 3b, 4 a & 4b, 5 a & 5b. 6a & 6b
and 7a & 7b. Table 8 shows the summary of various Top-2 analyses

(Table 8) Table of Summary for various Top-2 RMAA Accident Analyses
(2000 — 2004)

RMAA Accidents | Appendices Top-2
analysed by Fatal Accidents Non-fatal Accidents
Type of work bemng 3b 1. “Demolition work™ 1 “Material handling™
performed 2.  “Electrical wiring” 2. “"Manual work™
Body part injured 4b 1.  “Multiple locations™ 1. “Finger”
2. “Skull/scalp™ 2. “Hand/palm”
Injury nature 5b 1. “Multiple mjuries™ 1. “Contusion & bruise™
2. “Contusion & bruise™ |2.  “Fracture”™
Age group 6b 1. “30-347 1. “40-44”
2. 725-297 & “45-49” 2. “45-49”
Sex Tb 1. “"Male” 1. “Male”
2.  “Female”

Accident Analysis and Information Division
Labour Department
November 2005
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Appendix 1a
Industrial Accidents in Construction Industry (2000 - 2004)
- analvsed by Tvpe of Accident -
Type of accident 2000 2001 2002 2003 2004 Total %0 of Total

Trapped in or between objects 188 (1) 175 160 (2) 148 (1) 136 (1) B80T (5) 23%  (4.1%)
Injured whilst lifting or canrying 1956 1350 918 712 615 5551 15.6%
Slip, trip or fall on same level 2203 1741 1203 833 (D) 662 6642 (1) 18.7% (0.8%)
Fall of person from height 1021 (13) T (9 652 (13) 303 (9) 447 (8) 3304 (34 9.5% (43.9%)
Striking ag, ixed or stationary object 1465 1140 790 510 438 4363 12.3%
Striking against or struck by moving object 2817 2162 (2) 1292 (1) 4T (1) 757 (3) 1775 (7) 21.9% (3.7%)
Stepping on cbject 202 123 77 35 33 470 1.3%
Exposure to or contact with harmful substance B0 (2) 77 42 27 16 242 (2) 0.7%  (1.6%)
Contact with electricity or electric discharge 24 (5 29 (4 18 24 (3 16 (1) 111 (13) 0.3% (10.6%)
Trapped by collapsing or overtuming object 48 (2 6 (9 18 (2) 20 (2) 11 (1) 133 (16) 04% (13.0%)
Struck by falling object 400 (2) 36 (3 242 (3 237 (3) 139 (3) 1364 (14) 3.8% (11.4%)
Struck by moving vehicle 43 46 (1) 24 27 32 172 (1) 0.5%  (0.8%)
Contact with moving machinery or object being machined 683 () 621 372 267 (1) 270 2213 (3) 2% (2.4%)
Drowning 0 1 1 (1 2 (2) 0 4 (3 0.0% (2.4%)
Exposure to fire 25 24 17 12 (1) 10 88 (1) 02% (0.8%)
Exposure to explosion 4 6 9 4 8 33 0.1%
Injured by hand tool 609 420 3135 219 171 734 4.9%
Injured by fall of ground 4 (D 3 3 6 (1) 0 18 (2) 0.1% (1.6%)
Asphyxiation 0 0 0 0 0 ]
Centact with hot surface or substance 98 24 63 19 29 305 0.9%
Injured by animal 0 0 ] 0 0 ]
Injured in workplace violence 0 0 0 0 0 ]
Others 33 (D) 39 21 15 23 151 (1) 0.4% (0.8%)

Total 11925 (29) 0206 (28) 62319 (24) 4367 (25) 3833 (17)| 35370 (123)] 100.0% (100.0%)
Notes:
1. Industrial accidents refer to injuries and deaths arising from industrial activities in an industrial undertaking as

defined under the Factories and Industrial Undertalings Ordinance.
2. Figures in brackets denote the number of fatalities.
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Appendix b

Industrial Accidents i Construction Industry (RMAA) (2000 - 2004)

- analysed by Type of Accident -

Type of accident 2000 1001 2002 2003 2004 Total % of Total

Trapped in or between objects 27 19 2 30 20 (1) 126 (1) 1.2% (2.5%)
Injured whilst lifting or carrying 472 27 241 208 210 1458 13.4%
Slip, trip or fall on same level 438 335 215 208 (D 175 1371 (1) 12.6% (2.3%)
Fall of person from height %6 (4) 261 (1) 282 (7 211 (6) 233 (4 1383 (22) 12.7% (55.0%)
Striking against fixed or stationary object 496 412 37 214 185 1624 15.0%
Striking against or struck by moving object 828 396 385 (1) 27 34 2403 (1) 222% (2.5%)
Stepping on object 38 33 18 9 7 107 1.0%
Exposure to or contact with harmful substance 35 30 2 5 7 7 0.9%
Contact with electricity or electnic discharge 16 (3) T (3) 9 T (1 10 (1) 59 (10) 0.5% (25.0%)
Trapped by collapsing or overtuming object 14 (1) 7 6 (1) 4 3 M (Y 0.3% (5.0%)
Struck by falling object 96 88 66 (1) 7 28 349 (D) 3.2% (2.5%)
Struck by moving vehicle 6 2 11 9 36 0.3%
Contact with moving machinery or object being machined 2233 () 213 150 112 127 25 () T.6% (3.0%)
Drowning
Exposure to fire 11 7 7 7 3 7 0.3%
Exposure to explosion 4 5 3 3 13 0.1%
Injured by hand tool 259 198 144 104 92 797 1.3%
Injured by fall of ground
Asphyxiation
Contact with hot surface or substance 32 26 21 3 9 23 0.9%
Injured by ammal
Injured in workplace violence
Others 9 3 6 6 8 34 0.3%

Total 3402 (12| 2382 (4 1925 (10)] 1485 (8 1454 (6) | 10848 (40)| 100.0% (100.0%)
Notes:

1. Industrial accidents refer to injuries and deaths ansing from industrial activities in an industrial undertaking as defined under the Factories and Industrial Undertakings Ordinance.

2. BEMAA means repair, maintenance, alteration and addition and refers to those minor works such as construction projects
for village-type houses in the New Territories, minor alterations, repairs, maintenance and interior decoration of existing buildings.
3. Figores in brackets denote the number of fatalities.

Tor Residential Building Repair and Maintenance



Appendices

- analysed by Month -

Industrial Accidents in Construction Industry (2000 - 2004)

2000 2001 2002 2003 2004 Taotal % of Total
Jan 928 (1) 580 (D) 636 360 (2) 190 (1) (5) 76% (4.1%)
Feb 379 (2) 758 33 (1) 262 (D) 284 () (8) 63% (6.3%)
Mar 1010 934 339 (4 425 (2) 328 (3) (9 91% (7.3%)
Apr 935 (3 04 (1 381 (2) 358 324 (6) 8.2% (4.9%)
May 1133 (4) 941 (D) 4 (D) 420 330 (8 05% (6.3%)
Jun 1123 (1) 794 (4 384 (2) 352 (T 365 2 (14 00% (114%)
Jul 1183 (64) 800 (2) 392 (5) 425 (3) 368 (2) L (18) 9.3% (14.6%)
Aug 1235 (5) 937 (4 351 (2) 406 (4) 300 (3 (18) 9.0% (14.6%)
Sep 1036 (2) 831 (D) 496 (2) 362 (1) 342 (3 (9 8.6% (7.3%)
Oct 973 (D) 47T (N 465 (2) 6l (D) 3l (D (14 8.0% (11.4%)
Nov 968 (1) 613 (3) 446 34 30 (D (3 75% (4.1%)
Dec 822 (2 367 (3) 411 (2) 205 (D) 291 6 (D 67% (7.3%)
Total 11925 (29) | 9206 (28) | 6239 (24) | 4367 (25 | 3833 (17) 0 (123)] 100.0% (100.0%)
Notes:

1. Industnal accidents refer to injuries and deaths anising from industrial activities in an mdustrial undertaking as

defined under the Factories and Industrial Undertakings Ordinance.

2. Figures in brackets denote the number of fatalities.
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Industrial Accidents in Construction Industry (2000 - 2004)

- analysed by Type of Work being Performed-

Type of work 2000 1001 002 2003 2004 Total % of Total
Material handling 2383 (2 2026 (2) 1259(2) 933 (4) B3 7450 (13) 20.9% (10.6%)
Mamual work D63 581 401 (4 439 () 030 (35 IA5(1D Q6% (B.9%)
Electrical wiring 700 () 518 419 (D) 238 233 212B(6) 6.0% (4.9%)
Water pipe fitting 81 (H 410 280 213 14 1625(4) 4.6% (3.3%)
Fornrwork erection 637 (2 448 236 169 ( 1) 119 {1 1600 (4 45% (3.3%)
Woodworking 461 36l 278 113 137 1350 38%
Plastering A2 (1) 293 163 (1) 137 123 1138(2) 312% (1.6%)
Lift/escalator installation 202(2) 268 196 ( 1) 162 (1) 144 () 1062 ( 6) 10%  (49%)
Feinforcement bar bending 357 263 (1) 165 (1) o4 69 (1) UE (D 27% (3.3%)
Air-conditioner installation RENN ] 252 158 26 85 Blai 1) 23%  (0.8%)
Painting 309 222 107 (1) &3 67 788 (1) 23% (0.8%)
Concreting 20D 180 (3) 125 g2 61 724 (4) 20% (3.3%)
Arc/gas welding 212(1) 177 117 (1) 63 67 638(2) 18% (1.6%)
Trench work 205 (1) 163 103 (1) 104 {2) 62 637 (4) 1.8% (3.3%)
Glazier work 191 148 (1) 118 5(1) 64 606 (2) 1.7% (1.6%)
Bnck laying 01 137 106 62 42 587 (1) L7% (0.8%)
Bamboo scaffolding 183 (1) 130 an (3 (D 63 5490 6) 1.5% (4.9%)
Lifting operation 43 (1) 134 (2) 111 3B3(D 27(D) 488 (3) 14% (4.1%)
Demolition work 108 (2 126 (6) T7(2) 84 (3) (D 469 ( 14) 1.3% (11.4%)
Plant operaticn | 50 76 (1) (D 19 266 (%) 0.7% (4.1%)
Tubular scaffolding 63 a7 64 33 18 265 0.7%

Fire services mstallation G 51 43 37 21 Mo 0.7%  (1.6%)

Piling work 63 64 50 18(1) 18 213 (1) 0.6% (0.8%)

Slope work 38 T2 3 201 19 230(2) 0.6% (1.6%)

Surface treatment 35 3l 52 13(2) 2 153(2) 04% (1.6%)

Foad works 54 28 33 16 7 138 04%

(Gas pipe fitting 24 33 21 28 19 130 0.4%

Structural erection 26 18 23 2 2 111 0.3%

Site preparation 38 21 9 11 0 29 0.3%

Tunnelling operation 18 3 1 ] 2(D 24(1) 0.1%  (0.8%)

Caissen work 4 0 1 1 0 3 0.0%

Diving operation 2 0 1 0 0 3 0.0%

Others 2431 (3) 1887 (10) | 1227 () 793 (1) 328(2) 6 666 (20) 18.7% (16.3%)
Total 11925 (29) | 9206 (28) | 6239 (24) | 4367 (25) | 3833 (17 | 35570(123) | 100.0% (100.0%:)

Notes:

1. Indusmial accidents refer to injuries and deaths ansing from industial activities in an industrial imdertaking as defined
umder the Facteries and Industmial Undertakings Ordinance.
2. Figures in brackets denote the mumber of fatalities.
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Appendix 3b

Indusirial Accidents in Construction Industry (RMAA) (2000 - 2004)

- analysed by Tyvpe of Work being Performed -

Type of work 2000 2001 2002 2003 2004 Total %0 of Total
Material handling 434 381 273 () 237 (1) 243 1588 (2 146% (5.0%)
Mamual work 334 210 181 162 (I 384 (3 1257 (4 11.6% (10.0%)
Electrical wiring 380 (3) 231 199 (2] 134 134 1087 (%) 100% (12.53%)
Water pipe fitting 201 () 184 127 115 20 07 (D 6.5% o)
Lift/escalator inztallation 132 () 150 129 107 97 (1) 635 (3 390%
Woodworking 216 163 141 49 63 32 5.8%
Ajir-conditioner installation 184 (1) 158 111 63 0 586 (1) 54%  (2.5%)
Painting 169 115 82 (1 57 43 466 (1) 43%  (2.5%)
Plastering 108 (1) 78 33 (1) 34 47 322 (2 30%  (5.0%)
Glazier work 26 64 42 3z 39 269 235%
Demolition work 42 (1 62 46 (1) (2 35 (D 261 (&) 24% (15.0%0)
Bamboo scaffelding 68 (1) 46 4 () 42 (1) 35 235 (9 22%  (10.0%)
Brick laving 0 33 48 23 10 196 1.8%

Fire services installation 50 33 (1 24 15 11 133 (1) 12%  (2.5%)
Arc/gas welding 44 20 33 13 14 124 1.1%

Structural erection 7 19 g 3 10 47 0.4%

Surface weatment 9 10 19 2 (3 1 47 (D 04%  (5.0%)
Plant operation 27 3 3 10 43 D.4%
Concreting 10 7 10 3 12 42 0D.4%
Formywork erection 16 1] 5 3 (D N (D 03% (2.5%)
Gas pipe fitting 6 3 3 10 & 30 0.3%

Lifting operation 9 7 4 3 2 25 02%

Tubular scaffolding 3 4 [ 4 3 25 02%

Trench work 3 6 4 2 6 3 02%

Slope work 5 3 1 2 12 0.1%
Reinforcement bar bending 3 1 2 4 10 0.1%

Road works 2 1 3 [ 0.1%

Site preparation 2 1 1 3 0%

Piling work 1 2 0%
Tummnelling operation 1 1 0%

Others 735 (D 363 (3 M3 (1) 268 (1) 21 2002 (6 18.5%  (15.0%)

Total 3402 (12| 2382 (4| 1925 (100) 1485 (8) | 1454 (6) | 10848 (40 100.0%  (100.0%)

Notes:

. Industmial accidents refer to injuries and deaths arising from industrial activities in an indostrial wmdertaking as defined
under the Factones and Industrial Undertakings Ordinance.

2. RMAA means repair, maintenance, alteration and addition and refers to those miner works such as construction projects
for willage-type houses in the New Territories, minor alterations, repairs, mamtenance and interior decoration of existing uildings.
3. Figures in brackets denote the number of fatalities.
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Appendix 4a

Industrial Accidents in Construction Industry (2000 - 2004)

- analysed by Body Part Injured -

Body part 2000 2001 002 2003 2004 Total % of Total
Finger 2643 2071 1426 1002 925 2 069 22.7%
Hand/palm 1016 E&0 394 425 384 3278 Q2%

Foot 1222 El6 493 372 281 3184 9.0%

Back 1008 23 527 380 33 (0 3141 (1) B.8% (0.8%)

Eye as5g 678 404 258 215 2512 T1%

Multiple Locations 713 (16) 652 (27) 429 (16) 352 (18) 353 (8 2499 (85) T0%  (69.1%)

Ankle 642 530 394 269 195 2030 5. 7%

Forearm 417 340 227 157 168 1309 3T

Skull/sealp 437 (8 47 (1) 230 (35 150 (4 117 (&) 1281 (24) 3.6% (19.3%)

Knee 413 280 232 27 118 1170 33%

Chest 401 (2) 283 184 126 (1) 115 1109 (3} 31% (2.4%)

Leg 325 277 214 (1) 147 96 1059 (1) 3.0% (0.8%)

Trunk 3357 245 163 (1) 121 128 1014 ) A% (0.8%)

Shoulder 239 01 119 97 15 751 2.1%

Elbow 200 163 129 73 21 658 1.8%

Thigh 175 154 127 68 56 580 1.6%

Face 168 119 o4 56 43 480 1.3%

Upper amm a0 76 52 39 28 285 0.8%

Pelvis/groin 89 55 40 28 33 256 0.7%

Neck 83 56 34 24 25 242 0.7%

Hip 30 45 27 24 19 166 0.5%

MMouth/'tooth 31 39 31 13 15 152 0.4%

Abdomen 3z 27 21 20 15 21 0.3%

Nosze 45 38 14 16 4 117 0.3%

Ear 19 13 g 3 5 0 0.1%

Others 13 (3 2 6 (1) 14 (2} 15 (1) 36 (8) 0.2% (6.5%)
Total 11925 (203 9206 (28| 6239 (24| 4367 (23] 3 833 {17 353570 (1233 | 100.0% (100.0%)

MNotes:

Indusrial accidents refer to injuries and deaths ansing from industrial activities in an industrial undertaking
as defined under the Factories and Industrial Undertakings Ordinance.
2. Figures in brackets denote the number of fatalities.
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Appendix 4b

Industrial Accidents in Construction Industry (RMAA) (2000 - 2004)

- analysed by Body Part Injured -

Body part 2000 2001 1002 2003 1004 Total Y% of Total

Abdomen 7 7 3 4 3 X 0.2%
Ankle 173 149 114 i1 63 580 5.3%
Back 210 154 23 93 0D 631 (1) 58% (2.5%)
Chest 69 (1) 42 34 2 2 196 (1) 18% (2.5%)
Ear 5 4 3 2 2 16 0.1%
Elbow 63 50 58 24 42 39 22%
Eye 390 264 164 144 112 1074 9.9%
Face 34 27 41 24 17 163 1.5%
Finger 775 617 491 333 33 2547 235%
Foot 315 206 130 112 a6 849 1.8%
Forearm 151 119 88 57 82 497 4.6%
Hand/palm n ila 22 m 166 1251 11.5%
Hip i 6 6 4 3 30 0.3%
Enee 111 3 48 16 37 203 2. 7%
Leg 646 55 50 (1) 43 2 42 (1) 22% (2.5%)
Mouth/teoth 11 10 4 2 3 32 0.3%
Multiple locations 200 (T 167 {4) 129 (35) 123 (D 163 (1) 782 (25) T12% (62.5%)
MNeck 16 15 11 9 3 39 0.5%
MNose 8 10 5 6 2 31 0.3%
Others 3 1 3 T (D 14 (1 0.1% (2.5%)
Pelvis/groin 29 2 13 14 12 o0 0.8%
Shoulder 4 3 18 23 19 135 1.2%
Skull/scalp 135 (4 115 87 (3 68 (1) 51 (2 476 (103 44% (25.0%)
Thigh 38 34 3 23 2 161 1.5%
Trunk 104 71 (D 43 63 M0 (D 3% (2.5%)
Upper arm 23 25 19 16 11 o4 0.9%

Total 3402 (12)) 2582 (4) | 1925 (10| 1485 (8| 1454 (6) | 10848 (40| 100.0% (100.0%)

Notes:
1. Industrial accidents refer to mjuries and deaths ansing from mdustrial activities i an mdustrial undertaking
a3 defined umder the Factories and Industmial Undertakings Ordinance.
2. PMAA means repair, mamtenance, alteration and addition and refers to those minor works such as construction projects
far village-type houses in the New Territones, minor alterations, repairs, maintenance and interior deceration of existing buildings.
3. Figures in brackets denote the number of fatalities.



Appendices

Appendix 5a

Industrial Accidents (Fall of Person from Height) in Construction Industry (2000 - 2004)

- analysed by Imjury Nature -

Nature of injury 2000 2001 2002 2003 2004 Total % of Total
Contusion & bruise 398 (3) 292 234 (3) 173 (1) 135 (2) | 1232 (11)| 363% (20.4%)
Fracture 262 196 199 169 129 955 28 1%

Sprain & strain 161 112 84 62 56 475 14.0%
Multiple mjuries 94 (9 114 (9} 71 (10} 4 (7 80 (g) 413 (41)| 122% (75.9%)
Laceration and cut 36 23 16 18 13 108 3.2%
Abrasion 32 17 16 11 13 89 2.6%
Dislocation 20 9 16 9 9 63 1.9%
Crushing 11 4 10 4 5 34 1.0%
Puncture wound 3 3 3 20D 0 13 (1) 04% (1.9%)
Concussion 3 (D 1 1 1 0 6 (1) 02% (1.9%)
Amputation 1 0 0 0 2 3 0.1%
Others 0 0 0 0 3 3 0.1%

Taotal 1021 (13) 771 (9) 632 (153)] 503 (9) 447 (8) | 3394 (54)] 100.0% (100.0%)
Notes:

1. Industrial accidents refer to injuries and deaths arising from industrial activities in an industrial undertaking as defined
under the Factories and Industrial Undertakings Ordinance.
2. Figures i brackets denote the number of fatalities.
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Appendix 5b

Industrial Accidents (Fall of Person from Height) in Construction Industry (RMAA) (2000 - 2004)

- analysed by Injury Nature -

Nature of injury 2000 2001 2002 2003 2004 Total % of Total
Contusion & bruise 41 (1) 89 93 (3) 70 69 (1) 462 (9) 334% (22.7%)
Fracture 116 72 97 72 65 422 30.5%

Spram & strain 63 46 40 24 24 199 14.4%
Multiple injuries 36 (2) 38 (1) 25 (4 28 (6) 30 (3) 177 (16) 12.8% (72.7%)
Laceration and cut 15 g 6 8 6 43 31%
Abrasion 12 3 3 3 g 13 2.4%
Dislocation 3 2 7 4 5 21 1.5%
Crushing 6 1 8 1 4 20 1.4%
Concussion 1 (D 1 1 3N 02% (4.3%)
Amputation 1 1 2 0.1%
Others 1 1 0.1%

Total 396 (4 261 (1) 282 (1) 211 (6) 233 (4)] 1383 (22 100.0% (100.0%)
Notes:

1. Industrial accidents refer to injuries and deaths arising from industrial activities in an industrial undertaking as defined

under the Factories and Industrial Undertakings Ordinance.
2. RMAA means repair, maintenance, alteration and addition and refers to those minor works such as construction projects

for village-type houses in the New Territories, minor alterations, repairs, mamtenance and interior decoration of existing buildings.

3. Figures m brackets denote the number of fatalities.
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Appendix 6a

Industrial Accidents in Construction Industry (2000 - 2004)
- analysed by Age Group -

Age 2000 2001 2002 2003 2004 Total % of Total
15-17 72 25 15 6 12 130 0.4%
18-19 300 187 113 () 61 52 713 (1) 2.0% (0.8%)
20-24 1210 (4 882 (1) 603 (3 384 (2) 327 (1) 3406 (1D) 9.6% (8.9%)
2529 1107 (4) 947 (2) 679 (4 305 (D) 419 (1) 3637 (12) 10.3% (9.8%)
30-34 1176 (4) 928 (3) 690 (9 479 (2) 435 (1) 3728 (13 105%  (12.2%)
3539 1683 () 1180 (4 697 (1) 494 (1) 422 (1) 4476 (9) 12.6% (7.3%)
40-44 2485 ) 1859 () 1207 (3) 784 (6) 637 @) 6972 (24) 19.6%  (19.5%)
45-49 1803 (2) 1320 (9 1096 (3) 810 (6) 709 (4 5938 (20) 16.7%  (16.3%)
50-54 1136 (6) 946 (2) 634 (2) 481 (4) 467 (1) 3664 (13 103%  (12.2%)
55-59 612 (2) 489 (3) 347 (@) 256 (1) 243 (2) 1947 (1) 5.9% (8.1%)
60-64 258 (1) 192 (1) 125 83 () 76 (2) 736 (5) 2.1% (4.1%)
=64 22 31 33 22 (1) 14 202 (1) 0.6% (0.8%)
Unknown 1 0 0 0 0 1 0.0%
Tatal 11925 (29| 9206 (28)| 6239 (24)| 4367 (25)| 3833 (17| 35570 (123) 100.0%  (100.0%)
Notes:

1. Industnial accidents refer to juries and deaths arising from industrial activities i an mndustnial undertaking
as defined under the Factones and Industrial Undertalangs Ordinance.
2. Figures m brackets denote the number of fatalities.
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Appendix 6h

Industrial Accidents in Construction Industry (RMAA) (2000 - 2004)
- analysed by Age Group -

Age 2000 2001 2002 2003 2004 Total % of Total
15-17 38 13 10 1 8 70 0.6%
18-19 137 90 38 () 27 22 334 (1) 31%  (2.9%)
20-24 466 (2) 315 230 182 (1) 170 (1) 1363 (4) 126%  (10.0%)
25-29 384 () 319 (1) 247 (%) 213 (1) 190 1353 (7) 12.5% (17.5%)
30-34 380 (4 286 (1) 235 (3) 175 176 (1) 1252 (9) 11.3% (22.35%)
35-39 515 (1) 391 (1) 212 172 171 1461 (2) 133%  (5.0%)
40-44 659 469 (1) 374 (1) 238 (1) 236 (1) 1976 ) 182%  (10.0%)
45-49 398 (2) 346 295 (1) 248 (&) 225 1512 (7) 139% (17.5%)
50-54 232 201 147 (1) 122 154 (1) 856 (2) 79%  (5.0%)
55-59 113 (1) 08 80 76 76 (2) 443 (3) 4.1% (7.5%)
60-64 57 35 3l 20 22 165 1.5%
=64 23 19 6 11 (D) 4 63 (1) 06%  (2.3%)
Total 3402 (12)) 2582 (&) 1925 (10)| 1485 (8) 1454 (6) | 10848 (40) 100.0%  ({100.0%)
Notes:

1. Industrial accidents refer to injuries and deaths arising from industrial activities in an industrial undertaking
as defined under the Factories and Industrial Undertakings Ordinance.
2. RMAA means repair, maintenance, alteration and addition and refers to those minor works such as construction projects
for village-type houses i the New Temitonies, minor alterations, repairs, maintenance and imnterior decoration of existing buildings.

(]

Figures in brackets denote the number of fatalities.
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Appendic7a
Industrial Accidents in Construction Industry (2000 to 2004)
- analysed by Sex -
2000 2001 2002 2003 2004 Total % of Total

Female 430 (1) 353 (1) 210 150 (1) 181 1354 (3) 3.8% (2.4%)
Male 11495 (28)] 8853 (271)| 6029 (24)) 4187 (24)[ 3632 (17)| 34216 (1200 | 96.2% (97.6%)
Total 11925 (29)] 9206 (28)| 6239 (24)| 4367 (25)| 3833 (17)| 35570 (123) | 100.0% (100.0%)
Notes:

1. Industnal accidents refer fo myuries and deaths anising from mdustnal activities i 2n industnal vodertaking
as defined under the Factories and Industrial Undertakings Ordinance.
2. Figures in brackets denote the number of fatalities.
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Appendin 7b
Industrial Accidents in Construction Industry (RMAA) (2000 to 2004)
- analysed by Sex -
2000 2001 2002 2003 2004 Total % of Total
Female 43 36 42 33 34 188 1.7%
Male 3359 (12)| 2546 (4) 1 883 (10) 1452 (8) 1420 (6) 10 660 (40) 98.3% (100.0%)
Total 3402 (12)| 2582 (4) 1925 (10) 1485 (8) 1454 (6) 10 848 (40) 100.0% (100.0%)

Notes:
1. Industrial accidents refer to injuries and deaths arising from industrial activities in an industrial undertaking
as defined under the Factories and Industrial Undertakings Ordinance.
2. RMAA means repair, maintenance, alteration and addition and refers to those minor works such as construction projects
for village-type houses in the New Territories, minor alterations, repairs, maintenance and interior decoration of existing buildings.
3. Figures in brackets denote the number of fatalities.
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Appendix 11 Wui Loong Scaffolding Works Company Limited — climbing scaffold

(“““) ﬁi E"“ﬁ"iﬂﬁﬂﬁini l}i]mllaml Limited

AT ERE TR TR 11 S 6 1 601-606 =
Hong Kong Head Office: Room 601-606, Southmark, 11 Yip Hing Street, Wong Chuk Hang, Aberdeen, Hong Kong

Tel: (852) 28655622 Fax: (852) 28660818 Email: hkoffice@wls.com.hk
PP E] TR TR 244-246 SEMFIERA 10K

Macau Branch Office: Rua de Pequim, Macau Finance Centre 10/K, Macau

Tel: (853) 707223 Fax: (853) 705022  Email: macauoffice@wls.com.hk

BB A TEF A
Computerized Climbing Scaffold

Website: http://www.wls.com.hk ©®Wui Loong Scaffolding Works Co., Ltd. All Rights Reserved
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Appendix 12 Interview dialogue with Gammon Construction Company
Limited

Investigation into Mr. David Suff’s Presentation on Replacing A-frame Ladders by
Podium Access Systems

Mr. Suff directed us to Mr. Dean Cowley (Tel: 2639 3348, 9098 1295,
dcowley@bbljv.com.hk) via his secretary Miss Leung (Tel: 2516 8529). Mr. Cowley
provided the following information:

e Gammon has only purchased one podium access system for the purpose of the
presentation.

e The product was purchased from a company called Lofts and Ladders
(www.loftsandladders.co.uk) in U.K. at the price of GBP386 and HK$10,000 for the
freight.

e The product was imported instead of purchased locally as Mr. Cowley was given a
short time frame to search for the product and he had contacts in U.K.

e The product size is 500mmx500mm, the working platform can reach 1500mm high, it
is designed for one worker and the product is foldable.

e Gammon intends to purchase 50-100 podium access systems to replace the A-frame
ladders for all Gammon construction sites.

e The people assigned for this task are Jessie Hau and Eric Wong.

e The idea originated from their realization that most accidents occur below 2m height.

e The price of replacement would be cheaper than compensating for accidents.

e Mr. Cowley will provide further information relating to their purchased product and
Mr. Suff’s presentation.
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Appendix 13 Letter to the Labour Department requesting for accident statistics

Q THe Hone Kong
q POLYTECHNIC UNIVERSITY

L I By NG

Permanent Secretary for Economic Development and Labour (Labour)& Commissioner for Labour
13/F, Harbour Building

38 Pier Road

Central

Hong Kong

(Attn: Mr. CHEUNG Kwok Chee)

14 June 2005

Dear Sir,

Request for Accident Data on Construction Work

SR T s M R R

s JLEE ALHD

Department of Building and Real Estate
Hung Hom Kowloon

Tel (852) 2766 5814 Fax (852) 2764
5131

bsachan@polyu.edu.hk

Homepage
http://home.bre.polyu.edu.hk/~bsachan

HIZ
[ Y s

Professor Albert PC Chan

MSc, PhD, FCIOB, FAIB, FHKIB, MHKIE,
MAIPM, RPE(Bldg)

We are members of a research team at the Department of Building and Real Estate, The Hong Kong Polytechnic
University. We are conducting a research entitled "Construction Safety Involving Working at Height for Residential
Building Repair and Maintenance", which is funded by Construction Industry Institute — Hong Kong (ClI-HK). The
research aims at improving construction safety involving working at height for residential building repair and maintenance.

We are currently collecting data for the research project. Further to the meeting with Mr. K.L. Pang and Mr. P.W. Chung
dated 4 April 2005, we would be grateful if you can provide us with the accident data on construction work from your
department. Please rest assured that the data so collected will be treated in strict confidentiality and will be used purely for

the above study.

We believe that this research can benefit the construction industry as a whole and can explore valuable findings about

construction safety involving working at height for residential building repair and maintenance.

We thank you in anticipation. Should you have any enquiries, please feel free to contact Mr. Max Chan at 2766-4307 or e-

mail to bsckchan@polyu.edu.hk. Your prompt reply is highly appreciated.

Yours truly,

Professor Albert P. C. Chan

Principal Investigator
Department of Building and Real Estate
The Hong Kong Polytechnic University

Construction Safety Involving Working at Height
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Appendix 14 Interview questions

Construction Safety Involving Working at Height for

Residential Building Repair and Maintenance

Question list for interview

Interviewee: Date:
Company: Time:
Position/Job title: Interviewers:
Job nature:

Safety practices and management

1.
2.

Please introduce your organization's safety practice/management system.

Are there any guidelines on preventing fall of person related construction
accidents at your company?

Does your company adopt any advanced technology to improve safety for
working at height?

Are there any difficulties in implementing safety measures and procedures for

working at height?

Causes of fall related accidents at workplace

5.

What are the situations where working at height is necessary in residential
building repair and maintenance works?
What do you think are the root causes of accidents in residential building repair

and maintenance works?

7. Can you suggest some measures to reduce fall related construction accidents for
repair and maintenance works?
Construction Safety Involving Working at Height 119
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Practical solutions to construction safety for working at height

8. How can you increase the awareness of construction workers towards safety for
working at height in maintenance works?

9. What do you think are the cost-effective and user-friendly technological solutions?

10. Do you find legal controls effective in maintaining a safe workplace? Why/Why

not?

Roles of concerned parties in construction safety
11. What roles should the following parties play in safeguarding working at height for

repair and maintenance works?
a. Client
b. User
c. Government
d. Contractor

e. The general public
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Appendix 15 Minutes of interview dialogue with the Housing Society

Construction Safety involving Working at Height for

Residential Building Repair and Maintenance
Notes of the Housing Society visit on 20" July 2005 (Wednesday)

Present: PolyU-Daniel CHAN

Albert KWOK

Edmond LAM

Esther CHEUNG

Max CHAN

HS-  Augustine CHOW

Venue: Meeting Room, Hong Kong Housing Society,

World Trade Centre, 280 Gloucester Road, Causeway Bay
Time: 2:40 — 4:20 p.m.

Mr. Chow provided 51 pages of hard copy information to support the questions asked in

this interview.
The following was discussed in the meeting:

Safety practices and management

1. Please introduce your organization’s safety practice/management system.

Chow: The Housing Society set up a safety and health management system in June 2004.
The system referenced existing practices and the guidelines provided by the Labour
Department. Although the system exists, investigation is still being carried out to ensure
its practicability. Problems arise especially due to the contracting system used, where

there may also be a number of subsequent sub-contractors. The hierarchy level adopted
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means that funding is limited at the bottom end, and as a result safety issues are often
neglected to maintain profits. The safety policy was designed to reduce accidents and
factors which would affect health. Considerations include building design, methodology
adopted and machinery used. All levels of staff are repeatedly reminded of legal
requirements and the safety system adopted. Main objective of the system is to eliminate
accidents or to lower accident rates. Each year the target is to have fewer accidents than
the previous year. The 5 ‘S’ system is also implemented by HKHS for better
housekeeping.

Daniel: Do you perform OHSAS 180007?

Chow: Not at the moment, but we have previously employed consultants as well as have
some of our own staff who are specialists in this field to provide the necessary
information.  In addition we have a PMD (property management division) with

approximately 800 employees out of the total 900 employees in the organisation.

2. Are there any guidelines on preventing fall of person related construction
accidents at your company?
Chow: We follow the Labour Department’s guidance on Construction Sites (Safety)
Regulations, Prevention of Falls - Cap. 38l, F&IU Ordinance - Cap. 591. Basically it
means that the contractor must take full responsibility over site safety. And if working
above 2m high a suitable working platform is required. The Labour Department’s
guidelines are more than enough, but often it is the ignorance of workers, for example the
recent accident of an industrial building in San Po Kong where one screw was used
instead of three for the working scaffolding platform. For our own employees we will
issue Labour Department’s guidelines and run training courses. Recently we have had
the recognition from the Occupational Safety and Health Council to issue ‘green’ cards.
We also have internal guidelines in pictorial form for workers to interpret the safety

practices involving working at height more easily.
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3. Does your company adopt any advanced technology to improve safety for
working at height?
Chow: Universities such as PolyU and CityU have looked into this. Also heard of
previous trials involving the use of robots, but understand that this technology has still
not been totally feasible yet. Our own internal staff has also tried certain technologies
such as, when cleaning the top of a footbridge it is dangerous for the staff even if they use
scaffolding towers so a paper roll with cleansing towel controlled by pulling the strings
was adopted in replacement. These innovations are even better as they are simple,
straight forward and require no high technology. The main aim is that it can perform its
intended use. New innovations are encouraged in-house to prevent daily problems. High
technologies have not yet been implemented. The use of scaffolding towers for

redecorations and cleaning are also widely adopted.

4. Are there any difficulties in implementing safety measures and procedures
for working at height?
Chow: Firstly, however regulations are refined there will always be loopholes and also it
depends on how the user interprets. Secondly, some employers are rather short-sighted.
Only looking at the present and not the future, this is a common problem in Hong Kong.
After 1997 there has been an improvement as businesses are more permanent, whereas
before a lot left Hong Kong after enough money was made, hence no investment was put
in safety. Another major problem which we often approach is that safety equipment is
provided but not used by the workers or used incorrectly, for example a worker using his
safety helmet on top of his cap. The attitude of frontline workers may not be serious,
safety equipment often only used when there are inspections or visitors. Often workers
find the safety equipment a nuisance, they are also over confident, thinking they have
experience, stubborn, impatient and find safety protection time consuming. Although
engineers, surveyors and architects are not required to possess a ‘green’ card it is also
advantageous to be aware of the type of training provided to workers and also to be a role
model to them. Safety is better in larger organizations such as NGOs, housing authority

because ‘green’ card as well as competent proofs are checked on construction sites, hence
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accidents are reduced slightly. But for private organizations the owner may not even
know the workers, often the owner employs a contractor who will bring along the
workers, hence if accidents do occur the owner may have to take full legal responsibility
without knowing why.

Daniel: This was also an issue raised in our previous PolyU research team internal
meeting. Discussing which party should be taking what responsibility.

Chow: For example a “fall from height” accident which occurred in Sun Hing Building.
Albert: For Housing Society’s repair and maintenance projects do you often use your
own employees or outsource?

Chow: Both, but some jobs still need to be outsourced, for example we have no in-house
trained scaffolders. Before contractors start work they are required to sign certain
documents to ensure that they are aware of what they are doing. Housing Society staff
will perform periodically audits to monitor the workers, it is hoped that this will in turn
uplift their risk awareness. The workers are employed by the contractor themselves.
Daniel: If external walls need redecorating or if there is a water leakage, do these jobs
also need to be outsourced?

Chow: Yes. If the job is complicated a consultant team (including architect and surveyor)
will also need to be employed. Even for smaller jobs, if it appears externally, scaffolding
is required which means that the job needs to be outsourced. Often there is a term
contract of service between Housing Society and contractors.

Albert: Any particular outsource for jobs that require ‘working at height’?

Chow: Impossible. Instead jobs are outsourced by trade. If jobs require ‘working at
height” sufficient knowledge concerning the legal requirements and safety issues will be
provided.

Albert: Any type of checking?

Chow: Competent persons with the necessary professional certificates are required to
carry out the job.  There are occasional checks. But it is impossible to have the same
number of people monitoring the number of people working.

Daniel: Does the flat owners find a company to do the works or do you recommend them

someone?
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Chow: Flat owners have their own choice whom they wish to employ for their repair
works. If they employ someone from outside they must report it to the estate
management company in order for them to instruct them relating to safety issues. Estate
management staff will stop the works if they notice any unsafe actions.

Albert: Do you provide them with safety gear?

Chow: No. That would be impossible. We would supply safety gear to our own
employees as we have the responsibility as an employer.

Daniel: Does the Housing Society have an in-house approved contractor’s list?

Chow: Yes. Often the larger contractors used have RGBC recognition, 1SO 14000 and
ISO 9000, which indicates that they have reached a recognized standard of certification.
Daniel: The practice here is very similar to some private major developers such as Hong
Yip Service Co Ltd.

Chow: We also have benchmarks with Hong Yip, to share experiences.

Daniel: Yes the practice is quite good.

Chow: They actually started before us.

Daniel: Any more further safety-related information on your website?

Chow: More information is distributed internally. The information I give you here will
provide some more detail. Please only use internally and destroy afterwards. Estate
management companies are a good idea, as they can screen contractors, which will alert
their awareness. It is harder for buildings with just a few owners, as they may not be able
to afford to employ an estate management company to oversee their flats.

Daniel: Agree that more accidents occur in those buildings with fewer than twenty flats
and without estate management companies.

Chow: Very difficult for them, usually have to pay themselves so things are carried out

in the cheapest way, for example a single layer of scaffolding instead of a double layer.
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Causes of fall related accidents at workplace

5. What are the situations where working at height is necessary in residential
building repair and maintenance works?

Chow: Most flats in Hong Kong are developed upwards, whether it is estates or old flats

that are 40-50 years old with possibly 7, 8 or 12 storeys. Activites requiring working at

height include roof water leakage and exterior walls being loose. For all components

there are maintenance plans, for example for roofs their lifeline is probably fifteen years,

so after this time there will be monitor checks, small and large maintenance works,

obviously will not leave it to be unrepairable. For walls it is usually seven years,

scaffolding will be used to repair loose bits, repaint or replace tiles. So in our case loose

bits falling off is rare compared to buildings with no estate management. For larger

projects we will outsource the jobs. Gondolas are often used, if they cannot be used

scaffolding will be.

Albert: So scaffolding is more preferable?

Chow: For more extensive work yes as gondolas tend to swing. Steel scaffolding is used

even less, because it’s more expensive and heavy. For civil works maybe more common,

but the overall use is not popular in Hong Kong. The advantages of bamboo scaffolding

is that it is light and can be tied with nylon string, but for steel scaffolding there are bolts,

screws etc. which is more of a hassle.

Albert: But the use is popular in the mainland.

Chow: That is due to cultural differences. Bamboo scaffolding needs to be replaced after

some usage as the quality is degraded by splits and holes. But for minor maintenance

works bamboo scaffolding is still advantageous.

Daniel: Is scaffolding used for painting works?

Chow: Basically anything above 2m scaffolding is required. |If it is just for painting

gondolas can be used, but for installations and concrete rework then gondolas are not as

suitable. It is better for these works that the workers have a more solid platform to stand

on. The cost is similar. Regular ‘planned maintenance’ is undertaken by HKHS.
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6. What do you think are the root causes of accidents in residential building
repair and maintenance works?

Daniel: Why “fall from height’?

Chow: Unknowledgeable, frustration, bad habits and over confidence. For example,

safety belts, footwear and hats are not used and ladders are not properly fixed. Therefore

proper housekeeping is required, the workers need to be taught, and equipment should be

checked periodically to ensure safeness. The main cause is the workers’ own awareness

towards safety.

7. Can you suggest some measures to reduce fall related construction accidents
for repair and maintenance works?

Chow: Stepl is to avoid risk for example use scaffolding instead of ladder even if the job
can possibly be done using ladder. Step 2 is to prevent fall for example provide safety
belt, guard rail and lifeline. Step 3 is to mitigate the injury consequence of fall by for
example safety nets.

Albert: Any designs for working at height?

Chow: Previously considered fixing gondolas ready for use. This is alright for
commercial buildings, but for residential buildings often the roof is used for other things
and also before each usage the gondolas need to be inspected, the person lowering the
gondola also needs to be trained. Therefore this idea was impracticable, as it is unknown
when they will be needed, especially in new flats where there should supposedly be no
major problems. Initial capital cost and maintenance cost are high and may not
compensate for several times usage. Other steps which are used include appropriate
supervision, hoping that they carry out their work in a safe manner. Aware of emergency
rescue techniques, for example gondola can be blown to wrong position in bad weather.

Gondolas are hence not as popular as affected by the location wind speed very much.
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Practical solutions to construction safety for working at height

8. How can you increase the awareness of construction workers towards safety
for working at height in maintenance works?

Chow: The most practical method is via training to uplift their self awareness and

knowledge. Also use inspections, workers are sacked if they don’t follow the safety rules,

as it is possible that the worker is not only putting his own life at risk but others as well.

Whenever a problem arises we will investigate further and demonstrate corrective action

to prevent reoccurrence. On site there are safety officers, safety advisors and safety

supervisors to oversee the buildings (they also receive periodical safety training). Others

include Quality Circle and Excellence Circle.

Daniel: Do you participate in any competitions?

Chow: Yes, ones relating to safety, e.g. organized by OSHC. Competitions include

answer and question types and performing role plays.

Daniel: Any bonus schemes for workers?

Chow: Counted in performance assessment scheme.

Daniel: Any competitions between estates?

Chow: Only participate in external corporate competitions.

9. What do you think are the cost-effective and user-friendly technological
solutions?

Answered in question 3.

10. Do you find legal controls effective in maintaining a safe workplace?
Why/Why not?

Chow: Cannot think what legislation needs to be improved? It is already proper to

employ RGBC for maintenance works.

Albert: Any suggestions on the minor works legislation, e.g. registration system for

minor works contractors?
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Chow: Supportive. Workers should be competent persons. The monitoring aspect
involved is also beneficial. For larger organizations like the Housing Society it is easy
for the Labour Department to monitor the safety practice. But for small projects there are
no ways of knowing, often it is after the accidents that the Labour Department finds out.
Interesting observation is that in Mainland China they have undercover neighbours

watching works and reporting to the police station.

Roles of concerned parties in construction safety

11.  What roles should the following parties play in safeguarding working at
height for repair and maintenance works?

a. Client
Chow: Client should focus at design stage giving architects suggestions, i.e. design for
safety, for example of installing guard rails surrounding the rooftop water tank. The
client should play an interest in the safety aspects, for example by employing safety
officers. Workers should be provided the necessary training and given warnings if
repetitive safety errors arise.

b. User
Chow: The user (worker) should participate in the training provided and follow safety
rules and instructions given.

c. Government
Chow: Cannot think of any suggestions to legislation, the existing ones seem to be quite
detailed and complete already.

d. Contractor
Chow: Prepare programme of works, ensure that they are well planned, for example plan
works so that all works requiring scaffolding are performed at the same time, rather than
having to rebuild the scaffolding. Another problem is that different trades do not respect
each other and often cause safety hazards to the opposition, for example a worker may
saw away some of the scaffolding if it is an inconvenient place affecting his work

progress. Ensure that safety measures are performed. Main contractor possesses the
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responsibility as it is their duty to watch the works of the sub-contractors. If there is
equipment or technologies which can be used, this would be more beneficial. The
contractor should share most of the responsibility out of the ones listed here. Penalty due
to malpractice in safety should be aggravated.

e. The general public
Chow: Not their problem. Should wear safety gear and be provided prevention aids such
as safety nets and catch fans. They should be provided warning notices (Probably some
misunderstanding that the general public is the same as the workers).
Daniel: Any safety accident statistics?
Chow: HKHS formally launched their safety and health management system in June
2004 including records of site accidents. A member of staff (safety advisor — Mr. Simon

Ching) will contact Daniel for further discussion on the data collection.
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Appendix 16 Minutes of interview dialogue with the Housing Authority

Interview with Housing Department
Notes of Meeting on 15 July 2005 (Friday)

Participants:

Mr. B. Wong (Assistant Director (Estate Management) 2, HD)

Ir. Dr. Y.C. Lee (Senior Building Services Engineer / BSM, HD)
Mr. Danny P.M. Cheng (Senior Maintenance Surveyor / ND, HD)
Mr. C.K. Siu (Senior Maintenance Surveyor / SS, HD)

Mr. W.W. Fock (Senior Maintenance Surveyor / SD (Atg.), HD)
Dr. Edmond W.M. Lam (Postdoctoral Fellow, Research Team)
Miss Esther Cheung (Research Associate, Research Team)

Mr. Max C.K. Chan (Research Assistant, Research Team)
Venue:

Conference Room, 5/F., Block 2, Housing Department Headquarters
Time:

10:30 a.m. — 12:40 p.m.

Safety Issues

1. Mr. Fock informed the meeting that MASS was a tool used to measure the
performance of term contractors. There was a MASS Working Group monitoring the
operation of MASS itself. If the Group identified any room for improvement, they would
submit the case to the Contractor Performance Review Committee - Maintenance
(CPRCM) for necessary action. Computerization was one of the change items. Mr. Fock
kindly agreed to let the Research Team to borrow a copy of the latest version of MASS.
At this point, Mr. B. Wong reiterated that customer services were of utmost importance
and, therefore, accorded the top priority. An increasing number of parties providing
advice on this aspect included Estate Management Advisory Committees (EMACS),

Mutual Aid Committee (MAC) chairmen and local representatives.
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2. Mr. Fock briefed the meeting about the distribution of the assessment of works
and management in MASS. He said that there were 50% works assessment and 50%
management assessment. MASS scores were used to compare the overall performance of
term contractors. Warning letters would be issued to those under-performed contractors.
These letters were taken into account in calculating the overall scores. A Contract
Appreciation System was in place whereby contractors were noted for their good
performance. On the other hand, the performance review also studied feedback from the
contract manager for evaluation purposes.

3. Mr. Fock outlined the weightings assigned to MASS. He observed that in both
works and management assessments, the safety components accounted for roughly 10-15
percent of the total MASS scores. Mr. B. Wong added that although the weighting of
safety was small and the influence on the overall MASS score might be insignificant,
contractors must have immediate follow-up. Great importance was attached to safety
components. If contractors failed to comply with the safety requirements, their position
as a contractor would be greatly affected. Mr. Fock agreed to provide the Research Team
a picture of the accident records for the 1995-2004 period, if available.

4. Meanwhile, the work assessment in MASS was made by technical staff. Before
the scores were finalized, their supervisor would conduct a random check to ensure it was
properly done. The management assessment part was handled by contract managers as
well as project team members. Contractors would be able to participate in the assessment
and they were informed of the results immediately. Furthermore, the MASS working
group monitored closely with a view to identifying the need of a review.

5. Mr. B. Wong highlighted the main problems with the implementation of MASS:
the difficulty in maintaining a consistent standard, constant up-dating, heavy work load,
many complicated factors needed to be simplified, and enormous funding required.
MASS, in his mind, was not yet a satisfactory enough system. It could be improved
through regular reviews and external feedbacks. It is possible, too, that MASS could be
used as an effective tool to help assess contractors, in a broadly indicative manner. But it
could not, of course, be blindly relied on.

6. Mr. B. Wong believed that a scoring system alone was not enough to raise ones
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safety consciousness. Its success relies largely on training, education and self-discipline.
Adequate training to contractors, introduction of green card system, contractor’s initiative
to report accidents were imperative if the industry were prepared to reduce and partly
prevent accidents from fall of person from height. In essence, it was hardly inappropriate
to rely on MASS only to improve construction safety.

7. Mr. B. Wong reiterated, as was suggested earlier, that the prevention of
construction accidents relied heavily on the control and monitoring by the Department’s
staff and contractor’s initiatives and experience. Technology, the commitment of the
Department to it was undoubted, needed close attention. No technological solutions
could cure all diseases. Technology currently applied to workers at height included the
arrest system, which was widely used for working around canopies, flyovers and
buildings for cleaning, maintenance or waste collecting purposes. More specifically, it
was desirable to prevent accidents at the design stage. Robots were considered in the past,
but it did not achieve the desired cost effectiveness. Mr. B. Wong reminded that
contractors must follow the safety plan to ensure the safety of their workers. The current
practice was that contractors employed a safety manager or an officer to perform
periodical safety audits and submit reports to the Department. They normally followed
the rules laid out by other government departments.

8. Mr. Fock introduced the incentive of increasing the safety awareness of
maintenance contractors. He disclosed that there was a ‘pay for safety scheme’ for
district term contracts. The Pay was a monthly bonus offered to contractors if they had
complied with the safety requirements within that month. Mr. B. Wong advised that
contractors must cover safety components in pricing their contracts. In his view, there
was no doubt that in implementing R&M works the safety of occupants was equally

important as the safety of workers.
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Appendix 17 Interview questions for the interview with the Buildings Department

Minutes of interview with task force member Mr. CM Tang
On the Construction Safety Involving Working at Height for Residential Building Repair
and Maintenance
6 April 2005; 9:55am — 10:55am
Office of Mr. C.M. Tang, Senior Structural Engineer,BSc(Eng), C(Eng), MIStructE,
MHKIE;Buildings Department

. Any databases / cases provided
. Scale of the problem

. Causes of the problem

. Current contractor registration system

1

2

3

4. Minor works contractor registration bill

5

6. Licensing and site safety supervision plan
7

. Comments on our suggested solution

Drafted by Edward CY YIU
6 April 2005
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Appendix 18 Minutes of interview dialogue with the Buildings Department

Minutes of interview with task force member Mr. C.M. Tang and his colleagues
Mr. K.K. Tang, Ms. W.Y. Ng, Mr. S.M. Chow
On the project: Construction Safety Involving Working at Height for Residential Building

Repair and Maintenance

Date, Time and Venue: 28 July, 2005; 10:00a.m.-11:30a.m., Buildings Department

Presence (in alphabetic order):

Mr. Max Chan, Research Assistant, Department of Building and Real Estate, The Hong
Kong Polytechnic University

Mr. S.M. Chow, Structural Engineer, Buildings Department

Ir Kwok W.K. Albert, Industrial Centre, The Hong Kong Polytechnic University

Ms. W.Y. Ng, Building Surveyor; Buildings Department

Mr. C.M. Tang, Senior Structural Engineer, BSc(Eng), C(Eng), MIStructE., MHKIE;
Buildings Department

Mr. K.K. Tang, Senior Structural Engineer; Buildings Department

Dr. C.Y. Yiu, Assistant Professor, Department of Building and Real Estate, The Hong
Kong Polytechnic University (Tel. 2766 5877, email: bscyyiu@polyu.edu.hk)

Minutes:
1. Control for Minor Works

Very often, minor works are carried out without getting prior approval and consent. The
owners and the contractors may not well understand whether the works can be exempted
from getting approval and consent or not. A minor works control proposal, as part of the
Buildings (Amendment) Bill 2003, was tabled to the LegCo in the Year 2003-2004 but
was eventually excluded from the Bill. A revised minor works control proposal was

being prepared. Tentatively, three categories of minor works namely, Category 1,
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Category 2 and Category 3, involving different levels of statutory control, would be
designated.

Ms. Denise Ng would liaise with the legal section of Buildings Department to provide us

with the some details of the proposed requirements for our research purpose.

2. Safety issue in the current Contractors Registration System

The requirements for registration as a registered contractor are set out in paragraph 8 of
PNRC 38. Past records of non-performance of the applicants in the local building
industry are one of the major aspects the Building Authority will consider in applications
for inclusion, renewal, restoration and change or addition of key personnel. Relevant
Government Departments would provide the required data in assessing contractor’s
performance. (see PNRC 38)

The requirements for renewal of registration of registered contractors are set out at
Appendix J of PNRC 38.

Mr. S.M. Chow would help provide statistical data of the percentage of contractors who

are required to sit for an interview in the renewal of license.
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Appendix 19 Minutes of interview dialogue with Occupational Safety and Health

Council

Construction Safety involving Working at Height for

Residential Building Repair and Maintenance

Notes of the Occupational Safety and Health Council visit
on 10™ August 2005 (Wednesday)

Present: PolyU- Albert CHAN
Esther CHEUNG
Max CHAN

OSHC - Wah Shing TANG

Jason WONG

Venue: Meeting Room, Occupational Safety and Health Council, 19/F,
China United Centre, 28 Marble Road, North Point.

Time: 10:30 a.m. —12:00 p.m.

The interview did not follow the flow of the preset question list fully but most of

the items were addressed. The following was discussed in the meeting:

Project Background

Albert gave a brief introduction on the project indicating the progress of the
research team. He mentioned that the interim report had been submitted, accident data
had been collected from various departments, and statistical analysis, workshops and
interviews were being carried out. As a result of the collected information a
questionnaire would be derived.
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Organisation Services and Publicity

Mr. Tang described the services provided by OSHC and the techniques used to
promote safety. These include publicity by television, radio, leaflets and posters,
education and training. There are two training centres one in Kwun Tong which is larger
and another in North Point. The training centres are found to be more effective than the
traditional lecture based method. Workers gain more knowledge from hands on
experience. These services are mainly organised by OSHC alone. Continuous research is
also carried out often by local universities.

No exact figures are given relating to the allocation of resources for the various
industries. But Mr. Tang is sure that much work has been carried out to encourage
construction safety. Mr. Tang gives an example by the construction safety day which is
organized each year on 9" September. A main aspect on the day includes the safe
working cycle competition, which looks at appropriate inspections and good
housekeeping techniques.

Mr. Tang believes that each person involved in the project must share
responsibility and not just the assigned safety officer’s. This rule should be applied for
all the industries. Often a safety and health committee which includes the employer,
employees, external professionals and the government must all be involved to reach
decisions.

Traditionally it has been the employers who have paid for their employees to
attend safety courses, this has accounted for approximately 90%. In recent years there
has been a drop to approximately 80%. These figures apply to all industries. The Works
Bureau has encouraged employers to train their employees. Some people are now self-
driven, for example there has been a rise in people learning to drive the backhoe. As a
result workers are hoping to achieve more skills with recognition to benefit their career
prospects.

Albert asked whether the safety and skill aspects are taught separately.

Mr. Tang explained that the courses combine both natures.

Albert questioned the difference between courses offered by CITA.
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Mr. Tang clarified that the courses offered by CITA are skill oriented. As the
backhoe license is not an additional skill but compulsory for the driver the OSHC have
the course.

Albert wondered if the OSHC only taught skills that are required by law.

Mr. Tang believes that the organization would not be able to function with only
these courses. The organization favours searching for international practices which can
be applied locally. For example, before safety management was enforced by law the
OSHC had researched the practice from overseas and ran seminars and courses to
promote the advantages. The safe working cycle is another item promoted by OSHC and
believed to be beneficial to the local construction industry. The organization favours new
developments and movements.

Albert questioned the differences between OSHC and the Labour Department.

Mr. Tang clarified that the Labour Department enforces the law. The OSHC also
provides consultancy services which are charged for.

Albert has noticed advertisements promoting construction safety and asked Mr.
Tang whether the organization is involved in these.

Mr. Tang informed that the two and a half minutes long advertisement on TVB
channel at 7:30 p.m. is OSHC’s. In addition there are advertisements on Radio 1 on
Mondays, Radio 2, Metro radio, Commercial radio, Road Show on buses and
advertisements on the MTR LCD monitors. The organization also develops teaching kits

and vcds which are free to the public.

Organisation Resources

Albert questioned where the funding originated.

Mr. Tang clarified that there is no extra funding for these activities. The principal
funding source of OSHC is from a levy system. Most training courses are income
generating; OSHC organizes these courses for approximately 3000 people a year (for all
industries). In addition there is income from conferences and consultancy services. Mr.

Tang has found that workers searching for quality training will come to the OSHC but
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elsewhere for recognition or certificates. The government has been known to use the
OSHC as benchmarks.

Albert asked whether any of the OSHC courses are made mandatory by the
Labour Department.

Mr. Tang believes that it is a free market and workers are allowed to choose what
is suitable for them. If there are problems with the courses provided by the OSHC or
other organizations, the government will consider regulating them. Much of the popular
course materials can be downloaded from the OSHC website.

The OSHC have often financed small companies to encourage safety in the
workplace. A recent project looked at confined spaces, and selective small companies
were purchased gas testing equipment at $10,000. Another project in line is to subsidise
ladders which are safe to use, as figures shown by the Architectural Services Department
have shown a large proportion of accidents related to the use of ladders.

Mr. Tang believes that most responsibility should be the contractors. As the
contractor possesses the largest authority on-site, so he should also take the largest
responsibility on all matters. Most of the incontrollable accidents happen on small

construction sites.

Differences between the Public and Private Sector

Albert pointed out that there are more accidents in maintenance works compared
to new works. As for new works, the contractors must perform a good safety record in
order to get the job in the first place.

Mr. Tang very much agreed. On the construction safety day the larger companies
will participate and compete for awards to achieve recognisation in the industry.

Albert stated that the private sector possesses more problems than the public
sector.

Mr. Tang believes that workers of both sectors must have green cards, indicating
some knowledge of construction safety.

Albert agreed that this is the case but very often some ordinary household

employers are unaware to check the workers for any type of safety competence.

Construction Safety Involving Working at Height 140
for Residential Building Repair and Maintenance



Appendices

Mr. Tang believes that the recent failures in scaffolding supported by the steel
supporting frame, is a result of the situation raised by Albert.

Albert indicated that the difficulty with the private sector is that often jobs are not
reported to the Labour Department hence there are no inspections and the jobs are often
completed with a matter of days.

Mr. Tang suggested that due to the numerous numbers of tall buildings in Hong
Kong, construction design management could help prevent fall from height accidents.
For example, it is common for tall buildings in Japan to include working platforms for
repair and maintenance at the design stage.

Albert’s concern is that the public in Hong Kong are conscious about security.

Mr. Tang has noticed that the problem of old buildings lie in the areas Mong Kok
and Sham Shui Po. He believes that it would be impossible to stop the individual
workers or small contractors as it will be a matter of time before they protest against all
the jobs going to the larger contractors. In addition there are many faults related to the
steel supporting frame, these include the uniformity and standard, as it is possible to buy
the frames in local shops. Mr. Tang suggested that to reduce fall from height accidents

research is needed in the areas of safety equipment and bamboo scaffolding.

Research and Laboratory Testing

An important problem is that there are walls of different conditions and materials,
so it is very difficult to use the same guidelines for scaffolding, hence the OSHC have
asked HKUST to perform laboratory tests to compare the difference of walls made using
different materials such as brick and concrete and compare the effect of the scaffold
loading.

Albert believes that there is difficulty installing the screws of the steel supporting
frame on different wall conditions and materials.

Mr. Tang suggested that research could be carried out to redesign the steel
supporting frame. And maybe apply the frame above the scaffold rather than below to

reduce the difficulty of installation and hence proper installation would reduce accidents.

Construction Safety Involving Working at Height 141
for Residential Building Repair and Maintenance



Appendices

Albert understands that the steel supporting frame is quite unique in Hong Kong.

And maybe international practices could also be adopted in replacement.

Practical Solutions

Mr. Tang has noticed the gondola being a favourite in maintenance and repair
works, but the use of these are difficult in old buildings, as the owner of the roof may not
permit workers to use it. Another problem is the individual safety belt, this will have to
be installed on the roof or the wall, but these may also be owned privately and the owners
may not want a hole in their wall or even a hole with repatch work. Often owners may be
afraid of their liabilities if an accident occurs when using their territory. The OSHC have
considered the possibility of a vertical pole where the safety belt could be attached.
Simple engineering solutions are particularly important for small jobs.

Albert believes that drilling holes in building walls is difficult; there are often
steel components or loose bits.

Mr. Tang knows that a company in Japan had a good working platform design,
but they were unwilling to export their product. But it is not too difficult to reinvent the
design locally.

Mr. Tang believes that the OSHC has always been a catalyst in new safety
measures. In fact providing companies with safety shoes was a subsided project these

days safety boots have been accepted to be part of the normal routine.

Safety Behaviour in Hong Kong

Research carried out locally has actually found that the Hong Kong public is very
educated in safety knowledge but whether they perform what they know is another matter.
The local attitude is a social problem which is not easy to change. So in order to reduce
accidents monitoring and inspection which are important aspects in the safe working
cycle is vital. In Hong Kong unsafe conditions are no more a concern instead the focus is
on unsafe acts. Safety management has been effective in reducing accidents in Hong
Kong. The OSHC have tools adapted from Japan to teach companies safe behaviour and

safe climate. Presently it is the larger companies that participate. Mr. Tang also believes
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that Hong Kong’s economy is proportional to safety if the economy is bad contractors are
less likely to spend money on safety. Hong Kong is actually one of the leading countries
in the world in terms of safety. For example the United Kingdom is adopting a ‘passport’
system for construction sites which is similar to our existing green card.

Although the Buildings department has a small works bill, the ‘small” works
indicated is actually quite large!

The OSHC holds a safe worker competition, where contractors are asked to
nominate a frontline worker to participate, hopefully this will give frontline workers the
encouragement from recognition. In addition there is also a project manager award.

Albert wondered if there are any measures such as surveys to evaluate the
improvement to workers.

Mr. Tang hopes that this is carried out by the companies themselves. A previous
study has shown that the public’s view of occupational health and safety is ranked very
low. The same survey showed that environmental issues were viewed to be more
important. Since the 1970s there has been many improvements in safety, the OSHC were
setup in the 1980s and has already seen vast movements. It has only been in recent years
that workers rely on the steel supporting frame, the next move will be to use the frame
properly and safely.

Albert indicated that the accident figures increase steeply when illegal migrants
and the self- employed were included representing the majority of accidents.

Mr. Tang has seen similarities in other countries. The HSE website also shows
similar trends in the United Kingdom.

Albert believes that maybe this has been due to low public awareness.

Mr. Tang said that the OSHC had already spent $500,000 on safety talks to
promote awareness.

While there are values in looking into international practices to replace the steel
supporting frame could be useful.

Mr. Tang remarked that it may take a long while to convince the local authority to

endorse these alternative working practices.
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Appendix 20 Minutes of interview dialogue with Hong Yip Service Company

Limited

Construction Safety Involving Working at Height
for Residential Building Repair and Maintenance
Notes of the 1% visit on 30 March 2005 (Wednesday) at 3:00p.m.

Present: Daniel CHAN, Michael YAM, Albert KWOK, Edmond LAM, Mr. Bill MAN
Venue: Meeting Room, Hong Yip Service Company Ltd.

Time:

3:00p.m. — 4:30p.m.

The following was discussed in the meeting:

Daniel introduced the research team members to Bill. Bill said that the guidelines
of their company were not limited to construction works, but also the overall
safety management.

Bill stressed that prevention of accidents came from day-to-day patrolling. Safety
officers were employed and risk management was applied to construction works
and so the safety awareness can be enhanced to reduce accidents.

The accidents concerning fall from height were restricted to those associated with
changing lamps and carpark painting. The large-scale maintenance work was out-
sourced and so no records of accidents were found in the large-scale maintenance
work.

Bill said that the company has statistical data on accidents from 1 Nov the former
year to 31 Oct the next year. Most accidents came from the clients who changed
windows or applied grouting on wall. He asserted that mostly minor accidents
occurred in non-construction works. For large-scale maintenance works, most
people are knowledgeable and so accidents are reduced.

Bill said that there are more than 300 sites managed by his company and 70% of

the sites are residential. About 20,000 buildings are not managed by PM
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companies and the market share of Hong Yip is about 1/10. More than 5,000 staff
was directly employed by the company and about 500 of them are engaged in
construction works. Eighty-seven PM companies joined the Hong Kong
Association of Property Management Companies Ltd. but in fact there are more
than 200 PM companies in Hong Kong.

6. Three categories of construction works were classified by Hong Yip based on the
contract sum (A: <50,000; B: 50,000 — 200,000; C: >200,000). It is easier to
control the small-scale contractor works but not the large-scale ones due to sub-
contracting and the company requested the large-scale contractors to submit
safety plans in order to control them by the use of contracts. Bill believed that
accidents can be reduced by the use of contracts and education on the public to
increase their safety awareness. The top management level should be committed
to safety and the company has raised the safety awareness of the contractors by
holding “area competitions” (i.e., by district) in order to spread such awareness
over the peer groups. The company has also carried out internal audits with the
contractors and conducted site patrols.

7. At the tender stage, the contractors were invited to prepare tender documents and
propose safety plan for endorsement by the company. There was little innovative
method for construction works involving working at height due to high cost.

8. Different trades of works were classified by BD on minor works contractors but
Bill pointed out that it is too complicated for the public to identify. It is necessary
for the minor works contractors to attend training courses.

9. Bill was kindly requested to provide details on the contractor lists for both small-
scale and large-scale construction works. He was also requested to provide
statistical data on accidents over the past 5 years that the company has kept
records. It may take two week’s time for data collection. Moreover, Bill has
kindly provided the research team with the basic guidelines on occupation health
and safety and a toolkit. The research team gratefully thanks Bill for his

contribution to the research project.
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Appendix 21 Minutes of interview dialogue with Hang Yick Properties
Management Limited and Well Born Real Estate Management
Limited

Construction Safety involving Working at Height for
Residential Building Repair and Maintenance

Notes of the Hang Yick Properties Management Limited and
Well Born Real Estate Management Limited Visit on 23" September 2005 (Friday)

Present: PolyU-Edmond LAM
Esther CHEUNG
Max CHAN
Hang Yick - Ellis Chi-ming IP
Winnie Wai-ling WONG
Alex Kar-keung LEUNG
Emily Wing-yan TAM
Kinson Cheuk-fai LO
Well Born - Kin-ip WONG

Venue: Meeting Room, Hang Yick Properties Management Limited,
21/F Well Tech Centre, 9 Pat Tat Street, San Po Kong, Kowloon
Time: 10:10 a.m. —12:30 p.m.

The following was discussed in the meeting:

Safety practices and management

12. Please introduce your organization's safety practice/management system.
Mr. Leung explained that Hang Yick has not yet implemented the OHSAS
18000 system, but this will be the anticipated direction. Presently the company
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13.

adopts the Labour Department’s code of practice with refinements to suit the
company. As a result a safety management handbook has been derived covering
fourteen elements in order to achieve occupational health and safety. The
handbook is used for both in-house staff and contractors. This system began at
the beginning of 2005. Mr. Leung further described that maintenance works
carried out by contractors are monitored using a monthly assessment form by in-
house staff.

Mr. Wong said that Well Born has already implemented the OHSAS
18001 management system and has working instructions guiding the staff when
working at height.

Edmond requested for the accident numbers in repair and maintenance
works for the in-house staff as well as the contractors employed. However, Mr. Ip
pointed out that the management level does not state in their contracts that it is
compulsory for contractors to report accidents. Obviously unless the accident is
severe or fatal the estate management companies are unaware. Therefore, the
number of accidents collected by the project management company cannot reflect
the real picture of the actual number of accidents that occur on site. Both Mr.
Wong and Mr. Leung agreed that there are no procedures to make contractors

report accidents hence there are no records of accidents in year 04/05.

Are there any guidelines on preventing fall of person related construction
accidents at your company?

Mr. Wong informed that Well Born has used the OHSAS 18001 system
for three years. In addition there are safety guidelines provided to the workers,
for example safety when working at height, safety when handling chemicals and
precautions when working in a confined space. The contractors and sub-
contractors are periodically monitored to check whether they have followed the

necessary guidelines.
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Mr. Leung described that Hang Yick also have similar guidelines
distributed to workers. In addition workers are checked for their competence,
licenses and certifications wherever possible.

Further to the guidelines Edmond questioned whether legislation in repair
and maintenance works could improve safety.

Mr. Leung believes that legislation could help, but there is no need to
identify legislation for repair and maintenance works separate from new works,
instead legislation could target specific trades such as scaffolding which could be
both new and repair works.

Edmond also wondered whether lessons could be learnt from previous
accidents such as the San Po Kong one.

Mr. Leung explained that for Hang Yick employees there has always been
skill training provided even before the San Po Kong accident, for example how to
monitor contractors to build scaffolds.

Mr. Ip described that the more dangerous works are carried out not by the
in-house staff but instead outsourced to contractors. The reason is because often
dangerous works require a level of competence or skill which in-house staff may
not possess. Hence in-house staffs often carry out the minor repair works and
supervision duties. For example minor jobs such as erecting working platforms
are carried out by in-house staff, but for larger and more skilful jobs such as
erecting scaffold will be outsourced to contractors.

Mr. Wong pointed out that both companies encourage their employees to
participate in seminars on safety and health organized by organizations such as
OSHC.

Mr. Ip added that contractors are assessed by their safety record,
competence for the job and recognition in the form of certifications and licenses.
There is a large difference between construction companies and estate
management companies, often for the latter there is not even a safety officer

position as it is not compulsory by law. It is often only for government works that
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14.

this is necessary. Another major difference between the two types of companies
is that estate management companies deal with projects with residents.

Edmond questioned whether the focus of estate management companies is
mainly on the residents.

Mr. Ip responded that the companies look at the public areas. For small
jobs in-house staff would carry out the works, but for the larger ones such as
repairing the external wall the job will be outsourced. For the larger jobs it is
often a consultant will also be employed to monitor the contractor.

Mr. Wong added that Well Born does not need to outsource many projects
as most of their buildings are below ten years old hence less large repair and

maintenance works are required.

Does your company adopt any advanced technology to improve safety for
working at height?

Mr. Leung described that the hydraulic platform had recently been adopted.
Often if manual labour is required for the construction of working platforms,
human error needs to be encountered for, but using the hydraulic platform this is
eliminated. The company that produces these products also has a certain level of
quality assurance. But it is up to the end user whether they opt for this technology
as they will be required to pay the costs involved. Often the end user will pay for
the product but the estate management company will help maintain and use the
product. The hydraulic platform can be purchased in a range of sizes for both
outdoor and indoor works, but obviously for jobs that are too high these are
outsourced to contractors.

Mr. Wong added that some hydraulic platforms can even be used inside
lift lobbies.

Edmond queried whether traditional methods such as the use of ladders are
still mainly adopted.

Mr. Leung believes that for some jobs ladders are required due to space

limitation but the companies adopt the use of glass fibre ladders as suggested by
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15.

OSHC. These ladders are favoured as they have been tested to show the

maximum loading that can be carried.

Are there any difficulties in implementing safety measures and procedures
for working at height?

Mr. Wong said that some new employees may not have safety training
previously, so he insists that all new employees must receive sufficient training to
uplift their safety awareness. Often OSHC materials are adopted as education
aids, an effective tool found has been to show workers examples of safe and
unsafe scenarios with the effect of each. This way the workers can see a clearer
picture and have a deeper impression.

Mr. Leung added that besides using training to uplift the workers’
awareness the company also adopts poster and leaflets as reminders. In addition
the employees are encouraged to participate in safety seminars organized by
organizations such as the OSHC.

Edmond questioned whether the employees need to perform regular safety
training, for example exercises before work as promoted by OSHC.

Mr. Wong believes that this type of training is not suitable for estate
management companies as this may cause inconvenience to the residents who
may be disturbed, but for construction sites this is different case as no outsiders
are present.

Although daily exercises are not carried out, Mr. Leung informed that
workers who need to perform heavy labour are asked to do some simple exercises

and stretches beforehand.

Construction Safety Involving Working at Height 150
for Residential Building Repair and Maintenance



Appendices

Causes of fall related accidents at workplace

16.

17.

What are the situations where working at height is necessary in residential
building repair and maintenance works?

Mr. Leung believes that works on the external wall such as changing pipes
require working at height. Often for works at height these are carried out by using
gondolas or scaffold. Gondolas are adopted for office buildings, when the walls
are easily accessible with no obstructions and when the cost would be cheaper
than erecting a scaffold.

Edmond questioned when working at height was necessary indoors.

Mr. Wong described that often it is for maintenance woks of cleaning air filter

of the air conditioning system and lighting replacement.

What do you think are the root causes of accidents in residential building
repair and maintenance works?

Mr. Wong believes that the root causes are due to the workers’ negligence,
carelessness and bad habits from previous employments.

Mr. Leung expressed similar feelings that the root causes’ are due to the
workers’ carelessness and laziness. It is a lot easier to monitor the safety
performance of in-house staff, but when selecting contractors it is important to
check their previous safety record, their competence for the job and any relevant
licenses, often many employers select contractors just by their tender price which
should not be the case.

Edmond questioned whether the safety awareness of workers is sufficient.

Mr. Wong insisted that regular training to continuously remind and raise
the workers’ safety awareness is required. In addition random inspections should
be carried out to check that jobs are carried out according to the safety regulations
stated by the company.

Edmond asked whether either company would have an award/penalty

system for the contractors’ safety performance.
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18.

Mr. Wong described that for Well Born contractors, they are assessed
annually and if they do not qualify they will be bad listed from the projects.

Mr. Leung described that for Hang Yick they also have an annually
assessment to monitor the contractors, but their day to day performance will also
be taken into account. If contractors are spotted performing unsafe acts, they will
be issued warning letters if the incident is minor, for severe cases the contractor
will be asked to stop work immediately.

Edmond queried whether contractors have ever been bad listed due to
unsafe behaviour.

Both Mr. Wong and Mr. Leung have seen contractors bad listed but for
other reasons than unsafe behaviour.

Therefore Edmond wondered if safety is an important aspect in the
assessment.

Both companies agreed that safety is an important aspect in the assessment.

Can you suggest some measures to reduce fall related construction accidents
for repair and maintenance works?

Mr. Wong suggested using the appropriate protection equipment and
clothing.

Whereas Mr. Leung suggested focusing on the continuous training and
education of the workers, for example by utilizing seminars organized by the
Labour Department and OSHC.

Edmond asked how accidents of the contractors can be reduced.

Mr. Leung explained that the normal procedure is for the safety officer to
meet with the contractor to discuss the necessary measures and safety
improvements which can be made. On the other hand the contractor can also ask
to meet the safety officer to see what the estate management company can do to

provide the necessary measures and environment required by the contractor.
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Practical solutions to construction safety for working at height

19.

20.

How can you increase the awareness of construction workers towards safety
for working at height in maintenance works?

From his experience Mr. Wong has found that OSHC have a set of materials
showing examples of what would and wouldn’t occur if safety measures are
performed, these materials have been found to be a lot more effective towards
raising the workers’” awareness compared to the traditional lectures.

Edmond questioned which party the companies feel should motivate safety.

Mr. Leung believes that all parties should co-operate to push safety
movements.

On the other hand, Mr. Wong feels that private companies maybe limited
to resources and funding, so instead the government should take the lead to

encourage private practitioners to participate.

What do you think are the cost-effective and user-friendly technological
solutions?

Mr. Wong described that Well Born do not have many jobs that require
working at very tall heights, so the use of the hydraulic platform has been found
to be sufficient.

Mr. Leung also explained that the case at Hang Yick is similar they also use
the hydraulic platform. In addition the workers should be provided with all the
necessary protection equipment and clothing required.

Edmond brought up the suggestion of including anchor points at the design
stage and whether permanent anchor points would be unappealing visually.

Mr. Wong feels that this will definitely benefit repair and maintenance works.
But there is the consideration of who will pay.

Mr. Leung believes that the appearance of the anchor point is not a major

concern as they can be easily camouflaged, but instead it is important to consider
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21.

whether the anchor points will actually be used and it must be ensured that there

will be regular inspections to check that they are still safe to use.

Do you find legal controls effective in maintaining a safe workplace?
Why/Why not?

Edmond questioned whether issuing workers’ with repair and maintenance
work licenses would reduce fall from height accidents.

Mr. Leung agreed that this would be an improvement. In addition, he has
been aware that the government has wanted to request minor works to be
registered, but this movement has been delayed due to the feasibility,

effectiveness, cost complications and implementation problems.

Roles of concerned parties in construction safety

22.

What roles should the following parties play in safeguarding working at
height for repair and maintenance works?
a. Client
Mr. Leung believes that clients often choose contractors dependent of their
prices. For example the San Po Kong accident was probably a result of the low
contract price that the client could only hire low skilled and lack of experience
workers. This would be the only reason a job could be done at such a low price.
Mr. Wong agreed that clients should not only consider the contract price
but also should consider the contractor’s previous safety record.
b. User/Front-line worker
Mr. Leung suggested that the frontline worker should ensure that he has
sufficient protection equipment and clothing. He should also be self motivated
and participate in safety seminars to upgrade his safety knowledge whenever

possible.
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Mr. Wong said that they should concentrate more on the job and should
not perform other chores such as smoking or talking on the phone whilst working
at height.

c. Government

Mr. Wong encourages the government to provide more education to the
public.

Mr. Leung still believes that all parties should share the efforts in
improving safety, but as the private sector is often not motivated the government
should take the lead.

d. Contractor

Mr. Wong thinks that the contractors should encourage workers to
participate in safety seminars organized by the government or other organizations,
even if it is during office hours.

Mr. Leung believes that it is important to assess the workers’ ability before
they are assigned a task and they should also be provided with the necessary
personal protection equipment.

e. The general public

Again Mr. Wong reminded that it is important for clients of small jobs to
be careful when selecting a contractor and not to choose only according to the
lowest price. If the safety standard required by the public is raised, the
performance standard of the contractor in safety should also be raised accordingly.

Mr. Leung encourages some type of system, certification or license to be
established for contractors of minor works, this way the public can ask to see

these as proof of their skill as well as safety competence.

The research team thanked Mr. Ip and his colleagues for their efforts in the
interview. Mr. Leung provided the research team with information on the hydraulic
platform, and would further forward the guidelines distributed to the workers at Hang
Yick for working at height. Mr. Wong will also provide the safety guidelines used at
Well Born.
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Appendix 22 Minutes of interview dialogue with Synergis Holdings Limited

Construction Safety involving Working at Height for

Residential Building Repair and Maintenance

Notes of the Synergis Holdings Limited visit on 8" November 2005 (Tuesday)

Present: PolyU- Albert CHAN
Esther CHEUNG
Synergis — C. H. FAN
Venue: Meeting Room, 3/F, 107-109 Synergis Centre, Wai Yip Street,

Kwun Tong, Kowloon
Time: 10:00 - 11:00 a.m.

The following was discussed in the meeting:

Mr. Fan briefly introduced that Synergis dealt with three areas: construction, public
facility management and investment.

Albert introduced CII, previous CllI funded research projects such as partnering and
healthy buildings, the current project, accident statistics, the reasons behind pursuing this
project and the task force members involved in this project.

Mr. Fan informed that Synergis runs a health and safety system. It is the responsibility of
the registered safety officer to promote the system to colleagues. The safety officer will
also periodically monitor that jobs are carried out safely such as repair and maintenance
works and cleaning chores.

More unique is that Synergis has a Centre of Excellence which is in charge of refining
and creating designs for products and processes. Initially the company found that
employees would come up with worthy solutions but there was a need for refinement
hence the establishment of the Centre of Excellence. The Centre is governed by a

chairman who will assign the tasks to the relevant expert colleagues. The advantage of
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this Centre is that once the product or process is recognized by the Centre the whole
company will utilize the product or process. Whereas before an invention may be kept in
only one department only. Mr. Fan gave examples of these in-house products in the
‘Synergis Annual Report 2004/2005°. Of particular relevance to this project is a device
called the *Safety Railing Cart’. This device provides the worker with protection from
fall by a surrounding fence, although the device is simple, it is also handy and convenient
to use, it moves by rollers hence is simple to use.

In addition, the safety officers will produce a monthly report submitted to the
management. Mr. Fan offered to supply the research team with statistics of the accident
numbers from Synergis contracts. Besides the monthly reports there is also an
opportunity on a monthly basis for project managers, safety officers and the management
to meet and discuss safety and health problems and new legislation or code of practices.
The safety officer will use a safety and health checklist to monitor and identify areas
where risk can be minimized. Before commencement of a project the safety officer will
be provided guidelines and checklists to ensure that the contractor has prepared the
necessary health and safety measures insisted by Synergis. Mr. Fan would kindly supply
the research team with these checklists after the meeting. The safety officer will also
check that the contractor has purchased relevant insurance to protect the workers.
Synergis will also encourage contractors to provide the individual tenants sufficient
information relating to the works being carried out.

Albert queried how the awareness of individual tenants could be uplifted.

Mr. Fan answered that the normal practice is to provide individual tenants information
via notice boards and advertisements such as posters. The information should include
clear instructions to how they could help prevent risks. Mr. Fan expressed his concern on
small repair and maintenance jobs.

Albert agreed that individual tenants were the largest concern. To minimize the risks
there must be a way to detect when the individual tenant will hire a contractor, increase
the safety knowledge and awareness of the individual tenant and to provide them

continuous advice.
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Mr. Fan felt that property management companies could help monitor the contractors but
there is more the government could do such as in publicity and education.

Albert questioned how to monitor works that requires a truss-out scaffold.

Mr. Fan believed that it is a lot easier to keep record of external repair and maintenance
works as Synergis requires these contractors to request for permission before
commencement of the job. If the contractor wishes to erect a truss-out scaffold they need
to submit plans detailing the scaffold location as well as the erection and dismantling
methods to Synergis. Staff will then be assigned to monitor that the works are performed
safely and accordingly.

Mr. Fan informed that a few years ago CityU produced a ‘Best Practice in Property
Management’ report. The report has been useful to the industry as a guideline and the
research team could consider a similar approach.

Albert realizes that many jobs are outsourced to contractors and hence queried how
Synergis controlled the standard of their contractors.

Mr. Fan explained that the standard of their contractors were controlled and monitored by
site inspection, the safety officer, safety checklists and meeting with contractors. If small
problems are noted the contractors would be reminded verbally but if the problem is
serious the work of the contractor would be seized immediately.

Albert further questioned the normal procedure when choosing contractors.

Mr. Fan explained that the contractors are assessed after each job they perform and their
previous accident record is noted. All information related to the contractors is inputted
into a self-developed piece of software which will carry out the contractor selection
process. The software would generate five contractor choices based on their past
performance, work category, workmanship, construction timing and safety and health.
All these factors will have a score and the higher the score of the contractor the more
likely it is for them to be generated. The management will be given five choices and
from these choices it is usually based on cost that they will choose the contractor for the
job.

Albert noticed the similarities to Housing Authority’s MASS system that is used to

monitor contractors.
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Mr. Fan further elaborated that for each region there is a technical manager who will
monitor the contractors. If for serious issues there is also the headquarter manager to
tackle the task.

Albert asked whether accidents needed to be reported to Synergis or just kept within the
contractors.

Mr. Fan believed that all accidents are noted by their colleagues and that the contractors
must report all accidents as this will affect their assessment score.

Albert questioned the difficulties of preventing fall from height accidents.

Mr. Fan felt that for accidents the problem was down to the lack of safety awareness of
the workers. Often protection equipment is available but workers will take convenience
over safety and choose not to utilize them or to use them incorrectly. The contract price
is also a determining factor, contractors will lower their prices to get the job but will
sacrifice the price of workers to compensate for their loss.

Albert realized that there were property management methods to control health and safety,
but wondered if there were any technical solutions, such as devices to replace the truss-
out scaffold.

Mr. Fan believed that it would be impossible that there are no solutions, and believed it
should be the people close to the job such as the contractor who would have the solutions.
Albert was impressed that Synergis handled both repair and maintenance work as well as
property management, he questioned how Synergis made these two different departments
work together.

Mr. Fan explained that repair and maintenance is part of property management. And that
property management also includes the areas cleaning and security.

Mr. Fan has noticed that there is a small profit margin for repair and maintenance works,
so often the contractors would not put so much thought in developing new devices or
techniques to improve the job. It is possible that NGOs could help these small
contractors develop some tools to lower the accident rate.

Albert explained that the research project has been soliciting views via workshops with
supervisors and frontline workers. As a result of the views solicited a questionnaire has

been developed. As the responses in the workshops were limited to the participant
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numbers the views have not been representative, hence the questionnaire hopes to achieve
a larger picture. Albert further requested Mr. Fan to help distribute 300 questionnaires to
three levels of staff: management, supervisors and frontline workers. In addition the
research team would like Mr. Fan to help organize a workshop with supervisors of
Synergis contractors by the end of November.

Mr. Fan expressed his willingness to participate in distributing the questionnaire as well
as organizing the workshop. In addition he also invited the research team to attend an in-
house event called the “Vision Day’ on 26™ November. The event is an annually event
which will present some in-house tools and devices which have been used to tackle
problems.

Albert thanked Mr. Fan for the informative meeting and Esther would contact Mr. Fan to

follow up the discussed items.
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Appendix 23 Interview questions for the interview with Legislative
Councillor Mr. Chan Wai-Yip

Construction Safety Involving Working at Height for

Residential Building Repair and Maintenance

Question list for interview with Mr. Albert Chan Wai Yip, LegCo

Provisions on safety legislation

1. Do you find current statutory control effective in maintaining a safe workplace in
residential repair and maintenance projects, particularly on working at height?
Why/Why not?

2. What other legislation/statutory control systems should be introduced to enhance
its safety performance? What is your plan to introduce these systems? What kind
of resistance would you anticipate in introducing these systems?

3. Building (Amendment) Bill for Minor Works Contractor Registration System was
proposed in 2003-2004, what is your view to this amendment?

4. Similar to new private building construction works; do you think that the
Government should enforce the submission of relevant documentation of minor
works to BD for obtaining approval and consent before commencement of works?

5. Similar to new private building sector, the Government enacted the Buildings
(Amendment) Ordinance in 1996 requiring the contractors, engineers and
architects to prepare and submit a new form of document called the ‘Site Safety
Supervision Plan (SSSP)’ for approval before any dangerous construction
activities are permitted to be carried out. Should a similar supervision plan be
extended to cover minor works as well?

6. What is your opinion on “Mandatory Building Inspection Scheme”, e.g. owner
corporations should appoint Competent Person to inspect ageing buildings in

every ten years and submit inspection reports to BD for record?
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Safety management of fall related accidents (optional)

7. What do you think of the root causes of accidents in residential building repair
and maintenance works?
8. Can you suggest some measures to reduce fall of person related construction

accidents for repair and maintenance works?
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Appendix 24 Minutes of interview dialogue with Legislative Councillor Mr.

Chan Wai-Yip

Construction Safety involving Working at Height for
Residential Building Repair and Maintenance

Notes of the Interview with Mr. Chan Wai-yip Albert on 5" September 2005

(Monday)

Present:
Mr. Albert Wai-yip CHAN
PolyU-Dr. Daniel CHAN
Dr. Edmond LAM
Miss Esther CHEUNG
Mr. Max CHAN
Venue: Meeting Room, LegCo Headquarters, Central, Hong Kong
Time: 9:00 a.m. — 10:00 p.m.

The following was discussed in the meeting:

A. Provisions on safety legislation

1. Do you find current statutory control effective in maintaining a safe workplace

for workers in residential repair and maintenance projects, particularly on

working at height? Why/Why not?

There is currently a licensing system and site supervision by safety supervisors. As

there are fewer accidents in old building concrete repair and pipe brackets, the general

public has placed little concern on old high-rise building maintenance.
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There have been enough and effective statutory control for new construction works
whereas insufficient if not no statutory control is exercised on residential repair and
maintenance projects, particularly for working at height. The Buildings Department
may issue demolition orders for demolition works. Several problems need to be fixed
before imposing new legislations. How to define “minor works” has prompted a lot of
criticisms and discrepancies in town, e.g. installation of door bell in village house,
alteration of air-conditioner, etc. Owners’ Corporations also lack relevant legal and

professional knowledge.

2. What other legislation/statutory control systems should be introduced to
enhance its safety performance? What is your plan to introduce these systems?
What kind of resistance would you anticipate in introducing these systems?

No one would object to statutory control but again it is difficult to define “minor
works” such as addition of door bell, addition of clothes hanger in exempted house,
etc.

There are many ways to control licensing and it is necessary to define the extent of
control, e.g. installation of AC units by registered workers, replacement of exterior

wall tiles. It should be made very clear of what is to be exempted from minor works.

Each private residential estate should appoint a property management company to
look after and monitor day-to-day repair and maintenance. The introduction of
Building Management and Maintenance Scheme (BMMS) by HKHS has proved very
successful in assisting tenants in forming owners’ corporations and appointing

property management companies for launching R&M works.

3. Building (Amendment) Bill for Minor Works Contractor Registration System
was proposed in 2003-2004, what is your view to this amendment?
If we find difficult to define “minor works”, it is impossible to impose new
legislations. The Minor Works Contractor Registration System is good in principle

and nobody will object to this proposition. Tentatively, three categories of minor

Construction Safety Involving Working at Height 164
for Residential Building Repair and Maintenance



Appendices

works, namely, Category 1, Category 2 and Category 3 involving different levels of

statutory control would be designated.

It is noted that there are currently some kinds of licensing systems for new works but
no registration system for minor works, e.g. Contractors Registration System and
Construction Workers Registration System depending on type of trade performed in
town. There should be a control mechanism or licensing system for undertaking

minor works as well.

4. Similar to new private building construction works, do you think that the
Government should enforce the submission of relevant documentation of minor
works to BD for obtaining approval and consent before commencement of works?
Legislations are not feasible at this moment as fundamental conditions are not mature
enough. The Government is in lack of confidence and persistence. The introduction of
resource centres is a waste of resources. It is not logical to employ liaison officers to
give advice to the general public. The Government should employ lawyers or

surveyors to provide professional advice as their monthly salary is comparable.

Not to be necessary, e.g. alteration of water pipes. Minor works may be monitored by
implementing the construction workers registration system depending on the type and

scope of works to be done.

5. Similar to new private building sector, the Government enacted the Buildings
(Amendment) Ordinance in 1996 requiring the contractors, engineers and
architects to prepare and submit a new form of document called the "Site Safety
Supervision Plan (SSSP)’ for approval before any dangerous construction
activities are permitted to be carried out. Should a similar supervision plan be
extended to cover minor works as well?

There is no need to establish the control system. For example, submission is not

necessary for the change of water pipe. It would create too much subsequent
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workload. There is no need for approval of works like the maintenance of building

external wall. 1t would become impossible to do it in this way.

If a safety officer is employed in every working procedure, the cost would be too high.
We may define working at height as a dangerous trade. Working at height should be
separated from general maintenance works for registration according to the level of
danger encountered. A licensing system for workers working at height should be
established and the whole working procedures should be supervised by licensed

supervisors.

6. What is your opinion on "Mandatory Building Inspection Scheme’, e.g. owner
corporations should appoint Competent Person to inspect ageing buildings in
every seven years and submit inspection reports to BD for record?

Mandatory building inspection scheme seems to be reasonable but there are no
owners’ corporations to control the scheme and small owners are usually suppressed.
The scheme cannot be launched without the formation of and support from owners’

corporations.

The Buildings Department has issued a lot of orders against some building surveying
practices that start business immediately even though the owners’ corporations
haven’t appointed them for R&M works. As small owners are in lack of organization,
some building surveying firms may charge them a higher price, e.g. from $10,000 to
$35,000 for similar works. Moreover, the small owners do not have the legal rights to

control the appointed consultants and contractors.

There is an existing control mechanism for new building works. But the existing
supervision is not adequate for minor works even with the legislation in force. Illegal
workers cause problems in site supervision. The Government should establish an

effective control mechanism for monitoring minor works.
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The Director of Home Affairs Office has authority to appoint a property management
company according to the Deeds of Mutual Covenants. However, as time goes by,
most property management companies have resigned as the profit of running property

management companies is relatively low.

If there are more property management companies, there are better organizations to
carry out inspection schemes towards buildings and legislation becomes useful. In the
1990s, the Home Affairs Office liaised with professional bodies to provide advice to
small property owners on how to appoint AP and contractors with standard form of

agreement.

B. Safety management of fall related accidents (optional)

7. What do you think of the root causes of accidents in residential building repair
and maintenance works?
Illegal workers are the root cause of the problems. There can be a research to be
carried out and can be related to the issue of a license. But there are in fact a lot of

gray areas.

8. Can you suggest some measures to reduce fall of person related construction
accidents for repair and maintenance works?
There have been a lot of opinions on this question for the past decade. The citizens
have to bear the burden and to protect their interests. Regular site inspections by
competent  persons, prohibition on employing illegal immigrants and
licensing/registration system for workers would be very useful. Licensed workers

with professional status need less long-term supervision.
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Appendix 25 Minutes of interview dialogue with the Hong Kong Workers’
Health Centre

Construction Safety involving Working at Height for

Residential Building Repair and Maintenance

Notes of the Hong Kong Workers’ Health Centre Visit
on 18™ August 2005 (Wednesday)

Present: PolyU-Edmond LAM
Esther CHEUNG
Max CHAN
HKWHC - Karen LO
Venue: Meeting Room, Hong Kong Workers’ Health Centre,

Room 1429-1437, 14/F Beverley Commercial Centre,
87-105 Chatham Road South, Tsimshatsui
Time: 10:00 - 11:00 a.m.

The following was discussed in the meeting:

Safety practices and management

1. Please introduce the services that your organization provides relating to

construction safety for repair and maintenance works.

There are no specific services for workers of repair and maintenance works, but instead
cases are dealt with by trade. The construction industry represents approximately a third
of the cases the Centre deals with, because injury in this trade often causes them not to be
able to get back to their original job, so often they require help searching for a new job.

The Centre does not deal with cases of death, it only deals with workers that are injured.
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Often the workers’ attitude is that they have been unlucky. Most injury cases in the
construction industry are related to external works. Injuries caused inside buildings often
are cases where the ceiling is very high and the agent involved in the accident is often
ladders. In recent years there has been an increasing trend in the number of construction
workers asking for help in various industries. Quite often the workers seek employment
due to bad economy. In previous years when the economy was good, much work was

available and fewer workers asked for help.

Services at the Centre include:

e Prevention — advertisement, education e.g. visits to construction sites, visits to
restaurants where construction workers take their meal and are provided with
safety information.

e Specialist help — Doctors and physiotherapists provide workers with free service.
Social workers are available to help workers with mental and social problems.

e Community integration — Workers are given help to find employment.

There are three teams at the Tsimshatsui office and another team at the Sham Shui Po
office to deal with health problems related to construction dust (pneumoconiosis) to help

workers on rehabilitation.

Ways of communication with the practitioners:
e The Centre approaches the employers — especially for prevention services
e Employers approach the Centre — often after accidents to see how the Centre
can help their workers
e Workers phone the Centre
e Workers visit the Centre
The Centre’s funding originates from:
e Hong Kong Jockey Club & Community Chest

e Private donations
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e Project funding from various government departments and charity
organizations.

None of the funding is given by the government directly, as the government primarily

supports the activities carried out by the OSHC and Labour Department. Still, there is

communication between the Centre and the government.

The main difference between other similar worker organizations and the Centre is that the
Centre is formed by a group of professionals including doctors, physiotherapists,
ergonomic specialists, safety and health professionals, occupational health professionals
and social workers. Other differences between the various workers’ organizations and the
Centre include:

e The Centre focuses on things that are more concrete.

e If there are items that the Centre feels important, it will try to get funding for
it and assign employees to that area. For example, a recent project that the
centre has focused on is to further investigate the views of workers in respect
of health and safety rather than from their companies’ points of view.

e Talks offered by the Centre usually involve the participation of frontline
workers.

e The Centre does not focus on fighting for workers’ compensation, but rather
whether they can return to the society after physical or psychological injuries

and find employment.

2. Which of these appears to be the most effective and welcomed?

It is difficult to comment on the most effectiveness of the service. When the Centre
begins to solve a problem, many of the work done may not show obvious results
immediately at first, since it takes time for results to be observed. The Centre involved in
the establishment of OSHC. It hopes to convey a message to the government, workers
and employers that it is important to take health and safety into more serious

consideration.
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3. How are your resources allocated for the various industries (e.g. construction,

textiles, electrical and mechanical etc.)

The Centre’s resources are split equally amongst different industry sectors and different
services. It is comparatively easier to get project funding for helping workers to search

for employment since this service is rather unique to the Centre.

The construction industry is a top priority of concern. The focus on other industries
depends on whether the Centre has identified problems that other organizations have not.
The main aim is that the Centre will motivate the Labour Department or OSHC to

improve safety for workers by new services or design measures.

Causes of fall related accidents at workplace

4. What are the situations where working at height is necessary in residential
building repair and maintenance works?
o Exterior wall repair works involving the use of scaffold or gondola.
¢ Roof maintenance.
e Removing illegal fixtures and flower brackets.
The Centre classifies the severity of accidents into minor or serious injuries.

However, the Centre did not maintain a complete record.

5. What do you think are the root causes of accidents in residential building repair
and maintenance works?

Repair and maintenance works are usually seen as minor compared to new works. For

new works there is usually a larger construction site with safety officers, safety

management system and workers with green cards. The safety awareness of workers is

generally low. They are not concerned with safety and their focus is on getting

employment.
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6. Can you suggest some measures to reduce fall related construction accidents for
repair and maintenance works?

Legislation is readily available to control safety, but it is more important for a body to

enforce and actually carry out the law. Especially minor works are harder for the Labour

Department to control. Maybe a registration system for all repair and maintenance works

would be effective as the Labour Department will be able to monitor them. A registration

system could also eliminate illegal workers.

Practical solutions to construction safety for working at height

7. How can you increase the awareness of construction workers towards safety for
working at height in maintenance works?

The Centre does not target at workers as they are the most difficult to tackle. Instead a

registration system or some other enforcement system would be more effective. It takes a

long time to change the attitude of the workers who are often forced to carry out safety.

The Centre has been training workers with previous accidents themselves to be health and
safety officers. But the attitude between workers who have been injured and those who
have not is very different. Those who have not been injured still think that it is a matter

of chance.

Mrs. Lo claimed that OSHC focuses very much on protection equipment and puts the
responsibility on the workers. The equipment designed is sometimes uncomfortable.
The workers should be given the right to ask their employers for a safer environment and
equipment in order to share the responsibility of safety between employers and

employees.

8. What do you think are the cost-effective and user-friendly technological
solutions?

No particular solutions. The safety of bamboo scaffolding has not been proved.
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9. Do you find legal controls effective in maintaining a safe workplace? Why/Why
not?

The legal controls as discussed previously are already well developed.

Workers’ knowledge on safety is low. Usually they follow the normal practice adopted
on site. For example, wearing safety hats and the green cards are well known mandatory
requirements. It is difficult to inform workers of the legal controls for safety, as often
they are not interested and there needs to be an effective way in familiarizing them with

legal controls.

Roles of concerned parties in construction safety

10. What roles should the following parties play in safeguarding working at height
for repair and maintenance works?

a. Client
The client would be able to provide more safety information, safety equipment and safety
management if their knowledge in health and safety is comprehensive.

b. User
Mrs. Lo considered the user as either the flat occupant or the frontline worker. In the first
case the flat occupant is also the customer. The customer therefore has the rights to
request the workers to follow safety procedures and utilize safety equipment. Often flat
occupants are unaware that they can ask the workers to perform health and safety
measures. The main concern of flat occupants is usually the price of the job that they are

charged for rather than whether the workers perform safely.

Mrs. Lo also discussed the role of frontline workers, who are claimed to have a large
responsibility on safety. Often the frontline workers are blamed for not utilizing safety
equipment and following safety measures, but some cases have shown that it is the
contractor who does not provide the workers with the necessary equipment, guidelines

and environment. And it is difficult for workers to speak up, and request for what they
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should be entitled to in terms of safety. In fact, workers have the right to demand a safe
working environment.

c. Government
The Labour Department can monitor works more frequently. Although many repair and
maintenance works are difficult to keep track of, a specialist group to patrol old districts

would alert workers of small jobs and help eliminate accidents.

The government should carry out more promotion in the public and education on specific

tasks with clear safety procedures.

The government should also ensure that safety and health is a mandatory requirement
when it gives out loans to companies for construction works. Enforcement is important
to change the safety attitude of workers, and the government is the body who can perform
the work most effectively.

d. Contractor
The contractor can provide a safe working environment, adequate safety equipment,
correct safety procedures and frequent monitoring by competent staff, such as a site
safety officer.

e. The general public
The public have less duty since they are not familiar with health and safety in

construction. Even if there was an unsafe act they may not be able to spot it.

In addition, it would be useful if there is a special hotline available for the public to report
to the Labour Department if they spot an unsafe act. A system similar to spotting smoky
vehicles would be beneficial to eliminating risks taken especially in repair and

maintenance works.

The research team thanked Mrs. Lo for her efforts in the interview. Mrs. Lo would
provide the research team with data on the distribution of workers who approached the

Centre for help from various industries over the past five years.
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Appendix 26 Interview questions for the interview with Wui Loong

Scaffolding Works Company Limited
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Appendix 27 Minutes of interview dialogue with Wui Loong Scaffolding
Works Company Limited
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Appendix 28 Power point presented to participants of the focus group
meeting with construction worker
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Appendix 30 Minutes taken at focus group meeting with construction

workers

Construction Safety involving Working at Height for

Residential Building Repair and Maintenance
Notes of the Workshop on 27" July (Wednesday)

Venue: 4/F, On Yip Building, 395 Shanghai Street, Yau Ma Tei, Kowloon
Time: 8:00 p.m.-10:20 p.m.
PolyU team members:Michael YAM
Daniel CHAN
Albert KWOK
Edmond LAM
Esther CHEUNG
Max CHAN
Construction Industry Employees General Union (CIEGU): Ming-Tung KAN
Kwok-Tseung CHENG
Kai CHO
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The following was discussed in the workshop:

. Information of participants

Name Contact No. Type of Trade Group
1 gk 90323549 Carpenter 1
2 (S5 fid 2 90318127 Carpenter 1
3 A5 8% 91867388 Carpenter 1
4 BT [ef] ol 23886887 CIEGU 1
5 T 90311434 Carpenter Union 1
6 {1 K Hj 90157106 Carpenter 1
7 F s 98518661 Plasterer Union 1
8 S <a 90257928 Carpenter 2
9 AN 90934060 Painter 2
10 S B0 M 96061348 Decorator 2
11 BEEE 90332379 Labourer 2
12 5 Bl 92182660 Decorator 2
13 O 23886887 CIEGU 2

Group 1: Daniel, Max
Group 2: Albert, Esther

I1. Discussion on the accident statistics sourced from LD and ASD

4. Why do self-employed and illegal migrants make up the highest proportion of
fatalities? (Graph 9)

o Self-employed workers are usually inadequate in equipment provision as finance is
not enough. Besides, it is difficult to buy insurance from the company.

e Self-employed are often very skilled so are over confident.
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e Self-employed take up more jobs to increase their profits due to poor market. Jobs
are often done quickly and carelessly, working hours are also often long. Self-
employed are more likely to take risks to increase profit margins.

e There are an increasing number of employees switching to self-employers to avoid
MPF contribution.

e The majority of illegal migrants have never received proper safety training. Many of
them did not even work in the construction industry in the mainland.

e lllegal migrants are often employed for repair and maintenance works as no skills are
required just tough labour, hence more accidents occur in this area.

e Government building sites should set an example by eliminating illegal migrants.
Although “green’ card and ID card are checked at the entrance, illegal migrants often

enter building sites via a back entrance.

5. Workers in the age group 40-44 years old are more likely to have accidents but
the highest fatality figures fall in to the age group 30-34 years old, why is this?
(Graphs 10&11)

e Workers between the ages of 40-44 years old have a heavier family burden, hence are

always rushing their work to earn sufficient income in supporting their living.

e Workers in the age group 40-44 are more mature and experienced therefore are less
likely to take risks and have more safety awareness, their accidents are often minor
ones only.

e The age group 30-34 is physically the fittest hence they are always over confident and
more likely to take risks.

6. What are the reasons that over fifty percent of the total fatalities a result of ‘fall of
person from height’? (Graph12)
e Whenever ‘fall from height’ occurs, the accident is always serious hence the fatality
rate is also increased.
e Most repair and maintenance works are at height, these often include works for

external wall and removal of illegal fixtures.
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7.

Why are ladders, bamboo scaffolding and working platforms the agents that

contribute almost fifty percent of the total fatalities? (Graphs 13, 14&15)
The quality of ladders can vary depending on the type of wood. The quality is not as
good as before hence the function of ladders fails easily when used excessively. In
addition their weight is not enough for stability.
Repair and maintenance works often use ladders for convenience, to save time and in
order not to obstruct passer-bys. This is very different from new works, where often
the job schedule is not as demanding, the area is more spacious and there are few
people to obstruct.
When painters have accidents the agent involved is usually ladders as this is a
necessary tool for their job.
Scaffolding often relies on the steel supporting frame. As there is no unique
application technique and there are differences in application, it is easier for accidents
to occur. Whenever there is a problem it is often fatal.
Traditional scaffolders consider strength and stability, whereas recent years have seen
young scaffolders lacking of experience and relying too much on the steel supporting
frame. The safety consciousness of traditional scaffolders is much higher as they do
not have anything to rely on but their own experience. As a result the traditional
methods are lost and scaffolding accidents have increased.
Most workers only apply two screws to the steel supporting frame rather than the
demanded three. They believe that the third screw (the bottom one) is impossible to
apply when working at height, and there would be more of a risk of falling if they
insist. The design of the steel supporting frame should therefore consider realistic
situations.
Often there is lack of communication for example, the scaffolding may not be ready

for use, but a worker may be using it already.
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9.

Thirty percent of “fall of person from height’ in repair and maintenance works are
either painters or decorators, whereas twenty percent are labourers, why is this?
(Graph 16)

Insufficient labour resources to carry out a particular task.

Over-tight programme of work

Inadequate site supervision

Many repair and maintenance works require painters and labourers for external wall

repairs, hence these workers are more likely to get injured.

Reasons for “fall of person from height’ and practical solutions to prevent

What are the main reasons for ‘fall of person from height’?

The tradition of “lower bid win’ bars the provision of adequate safety equipment and
insurance to workers.

No one is willing to make scaffold for safety provision as the profit margin is lowered
(especially for minor works).

Using scaffolds will lose face to most of the skilled workers, it is difficult to change
the attitude of workers within a short period of time.

Maintenance contracts are different in nature compared to new work contracts.
Developers have money whereas small property owners are limited.

The duration of maintenance contracts is relatively short and the attitude of
government is not positive. The government should treat new works and maintenance
works separately with different provisions.

The figures in accident number may not be accurate as most minor accidents may not
be reported to the Labour Department.

Often only one rivet is used in assembling framework. Better quality rivets such as
Hilti are not used due to higher cost.

Workers are unaware that using rivets in old buildings the facade may detach.
Workers of all trades try to cut back (cut corner) on safety to increase profits.

Most commercial buildings only allow work to be carried out on Saturdays and
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Sundays hence workers often rush work during these days and work overnight; lack
of sleep and rest.

Workers simply think that they can work without risk and not buy insurance (Bet
their luck!).

Supervisors cut out safety procedures without informing workers.

Management aims for fast completion at the lowest cost and underestimates the risk
involved.

Workers are willing to risk their lives when the tender price is too low to cover the
cost of the works.

Workers always think that they can escape danger in work at height as the number of
deaths is small.

No one is willing to wear safety belt as it slows down work progress. Workers
wearing safety belts may face pressure and discrimination from peers without.
Unskilled workers are not aware of the danger on construction site.

Lack of knowledge and training in safety; lack of site inspection

Lack of time to get familiar with the working environment due to short programme of
maintenance works

Workers rely on steel supporting frames too much to support scaffolding, so when

accidents occur it is usually serious.

10. What are the equipments and procedures adopted for working at height?

No comments.

11. What difficulties are faced when implementing safety procedures and equipments?

The management simply recruits more safety officers when accidents are higher.
Peer pressure and discrimination
Lack of safety awareness by workers

Difficult to install the lowest level of rivets while setting up a scaffolding working
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12.

13.

platform at height

Cannot separately install safety belt during repair and maintenance works.

What ways are there to improve the workers’ safety knowledge on working at height?

Education and training should be provided to workers.

Safety awareness can be increased by more education and training.

Please suggest how to eliminate the problem of “fall of person from height’?

Property management imposes a stringent control and periodical monitoring.
Consumers are willing to pay for the provisions in safety.

To cultivate social awareness and responsibility in safety culture.

Impose new legislation for site supervision and inspection by Government
Licensing system should be imposed for carrying out maintenance works, e.g.
construction trade worker registration system for new comers to the industry; renew
license in every three years like EMSD

To allow 20% in the contract sum for provision of safety.

Promote the legal liability of property owners in town that they need to compensate
for any site accidents or fatalities occurred

Safety protection gear especially safety belt should be used during work.

Specific regulations for repair and maintenance works should be considered.
Increasing the pay of workers would mean they need not rush their jobs and can
spend more time on safety aspects.

The government should consider issuing licenses to different trade workers. The
Electrical and Mechanical Services Department is a good example.

For each job undertaken the workers must sign an agreement to perform safety, by
doing this the workers will have to take legal responsibility and hence will be more
safety conscious.

The government should advertise that the owner needs to pay if their employees are

injured, so that the public are aware of their responsibility.
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Appendix 31 Cartoon strips of fall accidents
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Whoops! That was
a bad slip
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Oh no! Couldn’t
keep balance

Construction Safety Involving Working at Height 203
for Residential Building Repair and Maintenance



Appendices

The frame is
ripping out !
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The ladder is a
bit wobbly......
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Looks like I'm too
heavy for the rope!
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Uh oh!
| hear a snap......
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Appendix 32 Case histories of the cartoon strips

Case 1

Summary
A worker fell from a bamboo scaffold at the 7" floor of an exterior wall of a building

when he was carrying out renovation work he fell to death.

Scenario

A worker was carrying out maintenance work to the external wall of a building at 7"
floor. He stepped on the bamboo scaffold outside and did not wear any safety belt. When
climbing to the bamboo scaffold, he slipped and fell to death.

Case Analysis
Single row bamboo scaffolding was erected outside the building. The temporary working

platform where the deceased stood consisted of loosely placed bamboo tubes. He did not
wear safety belt at the time when performing jobs. It was believed that when the deceased
was climbing out the working platform, he lost balance and fell down the working
platform and hit the ground.

Legal Implication

The contractor responsible for this site could be found in breach of the following
provisions of the Construction Sites (Safety) Regulations:

Regulation 38L

The contractor responsible for a construction site shall ensure that a safe working
platform is provided. Every working platform from which a person is liable to fall a
distance of more than 2 metres shall be either closely boarded , planked or plated, or is a
platform consisting of open metal work having interstices none of which exceeds 3800
square mm in areas.

Every board or plank forming part of a working platform shall be no less than 200mm in
width and not less than 25mm in thickness, or, not less than 150mm in width when the
plank exceeds 50mm in thickness.

Regulation 38N

Every side of a working platform from which a person is liable to fall a distance of more
than 2 metres shall be provided with a suitable guard-rail of adequate strength to a height
between 900mm and 1150mm.

Lessons to Learn

Suitable and sufficient working platform that are properly designed, constructed and
maintained should be available and used by workers

Working platforms must be closely planked to prevent workers from falling.

Every plank forming part of a working platform should have sufficient strength.

If provision of suitable working platform is not feasible, the contractor should erect and
keep in such provisions as to be effective to protect persons carrying on the work suitable
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safety nets or safety belts or other suitable and sufficient equipment of such a design and
so constructed and installed as to prevent so far as practicable injury to persons.

Case 2

Summary
A female worker fell from the podium of a building under construction when she was

walking out of a lift. She slipped and fell down to earth for a distance of 4m.

Scenario

A worker took the lift to the podium at the 3/F of a building under construction. She
walked out the lift at 3/F and slipped when stepping on the water accumulated on the
floor. There was no temporary barrier built at the floor opening. She fell from the floor to
the ground and sustained fatal injury.

Relevant regulations to be considered

The contractor responsible for the site could be found in breach of the following
provision of the Construction Sites (Safety) Regulations:

Regulation 38A

The contractor responsible for any construction site shall ensure that, so far as is
reasonably practicable, suitable and sufficient safe access to and egress from every place
on the site at which any person at anytime works, which access and egress shall be
properly maintained.

Regulation 38P

The contractor responsible for a construction site shall ensure that every opening, corner,
break, edge or other dangerous place through or from which any person on the site is
liable to fall a distance of more than 2 metres is provided with either:

A suitable guard-rail or guard-rails of adequate strength to a height of between 900mm
and 1150mm above the surface across which persons are liable to pass so erected as to
prevent as far as possible the fall of persons

A covering so constructed as to prevent the fall of persons, materials or articles; any such
covering shall be clearly and boldly marked to show its purpose or be securely fixed in
position.

Regulation 50D

At a construction site where any workman is required or authorized to be in the vicinity
of any dangerous opening, the contractor responsible for the site shall ensure that the
place, approach, part or opening is adequately and suitably lit to the extent necessary to
secure that workman’s safety.

Lessons to learn

Suitable and sufficient working platforms that are properly designed, constructed and
maintained should be available and used by workers.

Every opening from which any person on the site is liable to fall a distance of more than
2 metres shall be provided with a suitable guard-rail of adequate strength to a height of
between 900mm and 1150mm above the surface to prevent the fall of persons.
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Suitable and adequate lighting to secure worker’s safety should be provided on site.
Safe means of access and egress should be provided and properly maintained.

Case 3

Summary
Two workers fell from a 3m high working platform when the working platform collapsed.

The workers fell down and suffered injuries.

Scenario

Two workers worked on a 3m high working platform in a new site under construction.
The area of the working platform was 6 sqg. ft x 4 sqg. ft. When the workers transported
stones on the platform, the working platform lost balance and collapsed. The two workers
fell together and subsequent injuries.

Relevant requlations to be considered

The contractor responsible for the site could be found in breach of the following
provisions of the Factories & Industrial Undertakings Ordinance:

Section 6A(2)(a)

The provision and maintenance of plant and systems of work that are, as far as is
reasonably practicable, safe and without risks to health.

Section 6A(2)(c)

The provision of such information, instruction, training and supervision as is necessary to
ensure, so far as is reasonably practicable, the health and safety at work of all persons
employed by him at the industrial undertakings.

Lessons to learn

A safe system of work should be established and maintained to ensure the safety of work
engaged on the working platform. This includes:

The working platform should be properly designed, constructed, inspected and regularly
maintained to ensure its structural stability before any person is allowed to work on it.
Activities that may affect the stability of the working platform should be avoided
whenever practicable.

Training should be provided to all workers to ensure that they are aware of the danger
associated with the work at height and they can properly use personal protective
equipment.

A monitoring system should be devised to ensure that all workers who work at height will
follow the site safety procedure.

Case 4

Summary
An electrician fell when working on the roof. He lost balance and was killed when hitting

ground.
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Scenario
An electrician was repairing an air conditioning unit on a roof at the fourth floor. He lost
balance and fell to the ground. He was dead when arriving hospital.

Relevant requlations to be considered

The contractor responsible for the site could be in breach of the following provision of
the Construction Site (Safety) Regulations

Regulation 38A(a)

There is, so far as is reasonably practicable, suitable and sufficient safe access to and
egress from every place on the site at which any person at any time works, which access
and egress shall be properly maintained.

Regulation 38Q(1)

The contractor responsible for a construction site shall erect and keep in such positions as
to be effective to protect persons carrying on that part of the work in the site suitable
safety nets or safety belts or other suitable and sufficient equipment of such a design and
so constructed and installed as to prevent so far as practicable injury to persons.

Lessons to learn

A safe system of works should be provided and properly maintained for working at
height. Proper supervision of the repair work is necessary.

Adequate training on safety should be given to all workers especially when there is a risk
of fall of persons.

Safety harness, safety nets and other safety means should be provided to protect workers
from falling when they are required to work at height.

Case 5

Summary
Two workers fell five floors to their death after the scaffolding they were working on

collapsed at an industrial building.

Scenario

Two men had not been wearing safety belts while working outside the window of a fifth-
floor unit in an industrial building. After the scaffolding they were working on collapsed,
they died.

Case Analysis
Two workers were working on the external wall to replace aluminum windows of an

industrial building. They did not wear safety belts while working outside. The 4-by-4-
metre scaffolding structure collapsed when screws from a metal frame that was
supporting the scaffolding came loose.

Relevant regulations to be considered

The contractor responsible for the site could be found in breach of the following
provisions of the Construction Sites (Safety) Regulations:

Regulation 38A(b)
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The contractor responsible for any construction site shall ensure that every place on the
site at which any person at any time works shall, so far as is reasonably practicable, be
made and kept safe for any person working there.

Regulation 38B

Where work cannot safely be done on or from the ground or from part of a building or
other permanent structure, the contractor responsible for the construction site concerned
shall provide, place and keep in position for use and properly maintain either scaffolds or,
where appropriate, ladders or other means of support, all of which shall be sufficient,
strong and suitable for the purpose.

Regulation 38Q(1)

The contractor responsible for a construction site shall erect and keep in such positions as
to be effective to protect persons carrying on that part of the work in the site suitable
safety nets or safety belts or other suitable and sufficient equipment of such a design and
so constructed and installed as to prevent so far as practicable injury to persons.

The contractor responsible for this site could also be found in breach of the following
provisions of the Factories and Industrial Undertakings Ordinance. Chapter 59:

Section 6A(1)

It shall be the duty of every proprietor of an industrial undertaking to ensure, so far as is
reasonably practicable, the health and safety at work of all persons employed by him at
the industrial undertaking.

Lessons to learn

Suitable precautions should be taken to prevent workers engaged in construction work
from being fallen from unsafe working platform.

Suitable scaffolds or other means of support should be provided so as to enable workers
on the site to carry out their work safely.

Workers should check the conditions of external building wall before carrying out any
work.

When the provision of suitable scaffold or other means of support is impracticable, safety
harness with secure attachment should be provided for workers working at height.
Adequate training on safety should be given to all workers especially when there is a risk
of fall of persons.

Case 6

Summary
A worker fell down from a 10 ft. high ladder and died when hitting the ground.

Scenario

He was a new worker and joined the maintenance works for a couple of days. He climbed
on a 10 ft. high ladder to carry out maintenance work on external wall. He lost balance
and fell on the ground. He died on the way to hospital.

Relevant requlations to be considered
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The contractor responsible for the site could be found in breach of the following
provision of the Construction Sites (Safety) Regulations

Regulation 38N(1)- The contractor responsible for a construction site shall ensure that
every side of a working platform, working place, gangway, run or stair being a side from
which a person is liable to fall a distance of more than 2 metres is provided with a
suitable guard-rails of adequate strength to a height between 900mm and 1150mm.

Lessons to learn

Suitable and sufficient scaffolds should be provided, placed and kept in position for use.
Every part of the scaffold should be of good construction, made of strong and sound
materials, free from patent defects. The scaffold should also be fixed, secured or placed in
position so as to prevent accidental displacement.

Movable tubular scaffold should be placed as close as possible to the working area in
order to avoid the leaning out of the workers from the working platform.

Suitable and safe access to and egress from the working platform of the movable tubular
scaffold should be provided to the workers.

Case 7

Summary
A boss aged 44 of a scaffolding company fell to death when using a self-made rope to

climb down from the external wall of 11" floor to install metal scaffolding. He fell to die
on the fourth podium. He wore a safety belt and using the self-made rope. When the rope
was broken, he fell to death.

Scenario

He was a boss of a scaffolding company and was undergoing drainage maintenance work.
The victim climbed out the external wall and his partner handed over him the tools. When
the rope linking the safety belt of the victim was broken, the victim fell to death.

Relevant regulations to be considered

The contractor responsible for the site could be found in breach of the following
provisions of the Construction Sites (Safety) Regulations.

Regulation 38L

The contractor responsible for a construction site shall ensure that a safe working
platform is provided. Every working platform from which a person is liable to fall a
distance of more than 2 metres shall be either closely boarded , planked or plated, or is a
platform consisting of open metal work having interstices none of which exceeds 3800
square mm in areas.

Every board or plank forming part of a working platform shall be no less than 200mm in
width and not less than 25mm in thickness, or, not less than 150mm in width when the
plank exceeds 50mm in thickness.

2. Regulation 38N
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Every side of a working platform from which a person is liable to fall a distance of more
than 2 metres shall be provided with a suitable guard-rail of adequate strength to a height
between 900mm and 1150mm.

Lessons to Learn

Suitable and sufficient working platform that are properly designed, constructed and
maintained should be available and used by workers

Working platforms must be closely planked to prevent workers from falling.

Every plank forming part of a working platform should have sufficient strength.

If provision of suitable working platform is not feasible, the contractor should erect and
keep in such provisions as to be effective to protect persons carrying on the work suitable
safety nets or safety belts or other suitable and sufficient equipment of such a design and
so constructed and installed as to prevent so far as practicable injury to persons.

Case 8

Summary
3 workers were falling to ground from 10 feet high and received injuries when the

bamboo scaffold collapsed. It was found that the plastic fasteners became loose and lost
strength. The workers were wearing safety belts at the time when the bamboo scaffold
collapsed.

Scenario

The area of bamboo scaffold was about 5m times 10m and the five workers were working
at the site. Three workers were climbing on the bamboo scaffold and dismantling it. The
bamboo scaffold suddenly collapsed and the 3 workers fell from it.

Relevant regulations to be considered

The contractor responsible for the site could be found in breach of the following
provisions of the Construction Sites (Safety) Regulations.

Regulation 38L

The contractor responsible for a construction site shall ensure that a safe working
platform is provided. Every working platform from which a person is liable to fall a
distance of more than 2 metres shall be either closely boarded , planked or plated, or is a
platform consisting of open metal work having interstices none of which exceeds 3800
square mm in areas.

Every board or plank forming part of a working platform shall be no less than 200mm in
width and not less than 25mm in thickness, or, not less than 150mm in width when the
plank exceeds 50mm in thickness.

Regulation 38N

Every side of a working platform from which a person is liable to fall a distance of more
than 2 metres shall be provided with a suitable guard-rail of adequate strength to a height
between 900mm and 1150mm.
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D. Lessons to Learn

Suitable and sufficient working platform that are properly designed, constructed and
maintained should be available and used by workers

Working platforms must be closely planked to prevent workers from falling.

Every plank forming part of a working platform should have sufficient strength.

If provision of suitable working platform is not feasible, the contractor should erect and
keep in such provisions as to be effective to protect persons carrying on the work suitable
safety nets or safety belts or other suitable and sufficient equipment of such a design and
so constructed and installed as to prevent so far as practicable injury to persons.
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Appendix 33 Power point presented to participants of the focus group

meeting with repair and maintenance workers
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Appendix 34 Question list for focus group meeting with repair and

maintenance workers
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Appendix 35 Minutes taken at focus group meeting with repair and

maintenance workers
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Appendix 36

THE HONG KONG ‘ II
POLYTECHNIC UNIVERSITY

Power point presented at the focus group meeting with
supervisors and contractors of Hong Yip Service Company
Limited
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Appendix 37 Question list for focus group meeting with supervisors and

contractors of Hong Yip Service Company Limited
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Appendix 38

Notes of the Hong Yip Focus Group Meeting on 21% October (Friday)

Minutes taken at focus group meeting with supervisors and

contractors of Hong Yip Service Company Limited

Construction Safety involving Working at Height for

Residential Building Repair and Maintenance

Venue: Room R508, 5/F, Block R, The Hong Kong Polytechnic University, Hung Hom,
Time: 2:30p.m. —5:00p.m.

Information of participants

Bz 1B Bak BT Jt I Y TR 51
1 2 Zh (s yn 2828-0783 EHAT A
2 HYA B &G 2415-1299 KM S SR TR A
3 HYH keS| 2415-1299 KM S 7% TR A
4 X Mr. Sam LO 2795-4248 HEAL T S A
5 WAKES Mr. Stanley CHAN 2627-0888 HEAL Sy WAL B
6 WakES Mr. Patrick 2627-0888 (YN R B
CHEUNG

7 WAKES Mr. LI Wai Tat 2627-0888 S K di s B
8 IpES Ms. Helen Wong 2411-3238 HEAL T 4 B
9 ilbEs Mr. HO Chung Shing 2411-3238 HEAG T 415 B
10 & WAT b 2 2976-9980 Sl S C
11 3% Wt 2493-9546 Bl M c
12 S Mr. WAN Hau Leung 2331-9286 P TR C
13 K)o, Mr. KONG Chi Wai 2331-9286 B TR C
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14 S Bl 2643-0868 AL YSE R C
15 T 2k 2 B 2427-8673 KM e D% TR D
16 R T 2695-8928 el St D
17 e 5 2695-8928 Al I HENE D
18 e 25 i 2275-4757 LS R D
19 | REEd 2275-4757 Hetp Ktz D

Group A: Michael; Group B: Albert; Group C: Max; Group D: Esther

The following was discussed in the meeting:

Al Please introduce the guidelines on preventing fall of person related

construction accidents at your company?

Most safety procedures for working at height are carried out according to the

guidelines published by the Labour Department. For some larger projects a safety

plan with special arrangements may be insisted by the client.

A2  What do you think are the root causes of fall from height accidents in

residential building repair and maintenance works?

1. Factors affecting accidents include money, time, amount of work at height and

supervision.

2. Profit is a constant issue that affects safety.

3. There are no particular guidelines for working at height the current LD

guidelines are vague.

4. For jobs with below 50 workers no safety plan is required.

5. Workers take risk to save time.
6. For longer duration jobs the risk is lower as there is more time to prepare

safety measures and perform safety procedures, but for projects of short
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A3

Bl

B2

durations the opposite is the case.

What role should individual owners play in safeguarding working at height

for repair and maintenance works?

1. Individual owners should be responsible for choosing competent people to do
the job and should also follow government and legal requirements.

2. Legislative controls may affect the behaviour of individual owners.

Can you suggest some measures to reduce fall related construction accidents

for repair and maintenance works?

Provide safety equipment.
Educate individual owners on safety and the related costs.

Educate contractors on safety and related costs.

A

Companies should assign in-house safety inspectors for monitoring the safety
performance of workers.

The project agreement must insist on competent workers.

Part of the contract sum to be used for implementing safety.

Small contractors should be monitored and inspected.

© N o o

The government should supervise small jobs and educate owners about their
responsibilities and insurance matters.
9. The safety requirement for carrying out works should be adjusted according to

the age of the building.

What do you think are the cost-effective and user-friendly technological

solutions?

Truss-out scaffolds supported by steel frames and installed by anchor bolts.
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B3 What role should frontline workers play in safeguarding working at height

for repair and maintenance works?

Workers should be responsible for the safety of the public.

Workers should also ensure that they are competent for the job by receiving

sufficient training.

C1l Does your company adopt any advanced technology to improve safety for

working at height?

Truss-out bamboo scaffold, steel brackets, safety belt, and life line.
Regular signing of form 5

Third party insurance

Metal scaffold

Aluminum scaffold

Gondola

Safety policy and guideline

O N o a b w NP

Proper usage of safety equipment

C2 If it is necessary to increase controls for the safety of working at height for

residential repair and maintenance works, what suggestions do you have?

Only competent persons to carry out jobs at height.
Inspection of scaffolding on a daily basis.
Experienced scaffolders only.

Safety nets.

ISO adoption.

© o &~ w0 D oE

Costs for safety procedures and measures should be included in the contract

sum.

Construction Safety Involving Working at Height 248
for Residential Building Repair and Maintenance



Appendices

7. To ensure safety should be included in the contract as one of the conditions.

8. Safety measures and procedures to be carried out according to government
legislation and guidelines.

9. A point’s deduction system should be created to assess the performance of the
contractors.

10. Warning letters and verbal warnings for unsafe acts.

11. Photograph unsafe acts of workers as proof to aware them.

12. Sufficient personal protection equipment.

13. Increase safety knowledge and awareness of workers.

14. Certification and recognition of competence by organizations like the CITA.

15. Safety instructions labeled on to scaffolding.

C3  What role should the government play in safeguarding working at height for
repair and maintenance works?
1. Labour department should provide more detailed guidelines.
2. Provide more safety training courses.
3. More inspection and monitoring.
4. More advertisement.
5. Awards and recognition for good safety performance.
D1 For supervisors are there any difficulties in implementing safety measures
and procedures for working at height?
There are two types of projects the larger and smaller ones. For larger projects
there will be a safety management plan and safety officers to monitor the safety
performance of the workers, hence there are no difficulties in implementing safety
procedures. But for the small projects implementing safety is extremely difficult
as there is no inspection or monitoring carried out, and often workers need to be
watched and checked to perform as supposed to. Whether safety can be
Construction Safety Involving Working at Height 249
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D2

implemented is very much dependent on the profits involved, if the workers are
being paid well or being paid to carry out safety they will do so. But when the
contract price is low the workers will skip safety measures and procedures to save

cost and time.

In addition, for some cases safe practices cannot be carried out, for example it is
extremely time consuming and inconvenient to construct a working platform for a
small job such as changing a light bulb, other times there may not be enough
room for a working platform to be used. Although many of the equipments,
measures and procedures suggested by the government would ensure safety, often

it is just not possible to apply them as it is very dependent on the site conditions.

How can you increase the awareness of construction workers towards safety

for working at height in maintenance works?

There is much the government can do to help increase the awareness of workers.
For example, the green card course can be taken in a number of organizations, the
standards can vary dramatically. From experience the green card course is a lot
more informative and useful when organized by private centres. The reason being
is that if they do not keep the level of their training courses they will not be
permitted to carry on, but the disadvantage is that these centres usually charge a
lot more to increase their profit margins. Some of the worse green card training
courses have been organised by unions, often the student is probably a foreign
frontline worker who can’t even read Chinese or English, but will still be able to
pass the course by indications from the teacher or further chances to repeat the
multiple choice test. The standard to these courses should be unique and also
there should be a set syllabus that needs to be kept to. The centres should be
inspected by people in the government to ensure the standard of the course. The
aim of the green card course is to give the worker a basic knowledge of the

dangers on a building site so that he or she can protect themselves and others, it is
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important that this intention should be kept to. The green card should be issued

by the standard of the student’s safety knowledge and not by the fee they pay.

In addition, to increase the awareness of workers the penalty system should be

enforced to penalize workers and employers.

D3 What role should contractors play in safeguarding working at height for

repair and maintenance works?

Contractors should take all responsibility as they are paid for the job so should be

responsible for all matters of the project.

In addition group D discussed that often accidents are due to the low contract
prices which do not encounter for the cost for safety procedures and equipment.
Hence the group believed that the government should take the lead by abolishing
the lowest bidder gets the job tradition. Instead contractors should be considered
for their work quality and previous safety record. It is likely that if the
government will take lead, contractors in the private sector will also follow.
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Appendix 39

contractors of Synergis Holdings Limited
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Appendix 40 Industry based questionnaire
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Appendix 41 Flat owner/tenant questionnaire
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Appendix 42 Cross tabulation table of Q3-6 with Q25 and Q28 of the industry

based questionnaire

Q25. Have you ever been
injured due to work?

yes no

Total

Q3. Years of

Total

experience in the
construction industry

0-5 years

6-10 years

11-20 years

21-30 years

31-40 years

above 41 years

Count

% within Q3. Years of
experience in the
construction industry

% within Q25. Have you
ever been injured due
to work?

Count

% within Q3. Years of
experience in the
construction industry

% within Q25. Have you
ever been injured due
to work?

Count

% within Q3. Years of
experience in the
construction industry

% within Q25. Have you
ever been injured due
to work?

Count

% within Q3. Years of
experience in the
construction industry

% within Q25. Have you

ever been injured due
to work?

Count

% within Q3. Years of
experience in the
construction industry

% within Q25. Have you
ever been injured due
to work?

Count

% within Q3. Years of
experience in the
construction industry

% within Q25. Have you
ever been injured due
to work?

Count
% within Q3. Years of

experience in the
construction industry

% within Q25. Have you
ever been injured due
to work?

20 101

16.5% 83.5%

10.9% 19.9%

23 129

15.1% 84.9%

12.6% 25.4%

70 172

28.9% 71.1%

38.3% 33.9%

44 88

33.3% 66.7%

24.0% 17.3%

17 16

51.5% 48.5%

9.3% 3.1%

81.8% 18.2%

4.9% A%

183 508

26.5% 73.5%

100.0% 100.0%

121

100.0%

17.5%

152

100.0%

22.0%

242

100.0%

35.0%

132

100.0%

19.1%

33

100.0%

4.8%

11

100.0%

1.6%

691

100.0%

100.0%
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Q25. Have you ever been
injured due to work

yes

no

Total

Q4. Years of
experience in repair
and maintenance
works

Total

0-5 years

6-10 years

11-20 years

21-30 years

31-40 years

above 41 years

Count

% within Q4. Years of
experience in repair
and maintenance
works

% within Q25. Have
you ever been injured
due to work?

Count

% within Q4. Years of
experience in repair
and maintenance
works

% within Q25. Have
you ever been injured
due to work?

Count

% within Q4. Years of
experience in repair
and maintenance
works

% within Q25. Have
you ever been injured
due to work?

Count

% within Q4. Years of
experience in repair
and maintenance
works

% within Q25. Have
you ever been injured
due to work?

Count

% within Q4. Years of
experience in repair
and maintenance
works

% within Q25. Have
you ever been injured
due to work?

Count

% within Q4. Years of
experience in repair
and maintenance
works

% within Q25. Have
you ever been injured
due to work?

Count

% within Q4. Years of
experience in repair
and maintenance
works

% within Q25. Have
you ever been injured
due to work?

44

19.6%

25.7%

38

22.8%

22.2%

54

32.9%

31.6%

25

41.7%

14.6%

53.3%

4.7%

50.0%

1.2%

171

26.9%

100.0%

181

80.4%

39.0%

129

77.2%

27.8%

110

67.1%

23.7%

35

58.3%

7.5%

46.7%

1.5%

50.0%

4%

464

73.1%

100.0%

225

100.0%

35.4%

167

100.0%

26.3%

164

100.0%

25.8%

60

100.0%

9.4%

15

100.0%

2.4%

100.0%

.6%

635

100.0%

100.0%
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Q25. Have you ever been
injured due to work?

yes no

Total

Q5. Which of the
following age groups
do you belong to?

Total

16-25 years old

26-35 years old

36-45 years old

46-55 years old

56-65 years old

66-75 years old

Count

% within Q5. Which of
the following age
groups do you belong
to?

% within Q25. Have
you ever been injured
due to work?

Count

% within Q5. Which of
the following age
groups do you belong
to?

% within Q25. Have
you ever been injured
due to work?

Count

% within Q5. Which of
the following age
groups do you belong
to?

% within Q25. Have
you ever been injured
due to work?

Count

% within Q5. Which of
the following age
groups do you belong
to?

% within Q25. Have
you ever been injured
due to work?

Count

% within Q5. Which of
the following age
groups do you belong
to?

% within Q25. Have
you ever been injured
due to work?

Count

% within Q5. Which of
the following age
groups do you belong
to?

% within Q25. Have
you ever been injured
due to work?

Count

% within Q5. Which of
the following age
groups do you belong
to?

% within Q25. Have
you ever been injured
due to work?

4 32

11.1% 88.9%

2.3% 6.6%

37 163

18.5% 81.5%

21.3% 33.5%

64 171

27.2% 72.8%

36.8% 35.1%

55 111

33.1% 66.9%

31.6% 22.8%

13 9

59.1% 40.9%

7.5% 1.8%

50.0% 50.0%

.6% 2%

174 487

26.3% 73.7%

100.0% 100.0%

36

100.0%

5.4%

200

100.0%

30.3%

235

100.0%

35.6%

166

100.0%

25.1%

22

100.0%

3.3%

100.0%

3%

661

100.0%

100.0%
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Q25. Have you ever been
injured due to work?

yes no

Total

Q6. How long ago was the
last time you attended a
safety training course?
(Pilot 1+2 - Q7)

Total

3 months or less

4 - 6 months

7 months - 1 year

2 years

3 years

4 years or more

Count

% within Q6. How long ago
was the last time you
attended a safety training
course?

% within Q25. Have you
ever been injured due to
work?

Count

% within Q6. How long ago
was the last time you
attended a safety training
course?

% within Q25. Have you
ever been injured due to
work?

Count

% within Q6. How long ago
was the last time you
attended a safety training
course?

% within Q25. Have you
ever been injured due to
work?
Count

% within Q6. How long ago
was the last time you
attended a safety training
course?

% within Q25. Have you
ever been injured due to
work?
Count

% within Q6. How long ago
was the last time you
attended a safety training
course?

% within Q25. Have you
ever been injured due to
work?
Count

% within Q6. How long ago
was the last time you
attended a safety training
course?

% within Q25. Have you
ever been injured due to
work?
Count

% within Q6. How long ago
was the last time you
attended a safety training
course?

% within Q25. Have you

ever been injured due to
work?

52 164

24.1% 75.9%

28.0% 32.3%

29 103

22.0% 78.0%

15.6% 20.3%

63 141

30.9% 69.1%

33.9% 27.8%

24 68

26.1% 73.9%

12.9% 13.4%

33.3% 66.7%

2.7% 2.0%

13 21

38.2% 61.8%

7.0% 4.1%

186 507

26.8% 73.2%

100.0% 100.0%

216

100.0%

31.2%

132

100.0%

19.0%

204

100.0%

29.4%

92

100.0%

13.3%

15

100.0%

2.2%

34

100.0%

4.9%

693

100.0%

100.0%
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Q28. Have you ever been
injured due to working at

hei

ht?

Yes

No

Total

Q3. Years of
experience in the
construction industry

Total

0-5 years

6-10 years

11-20 years

21-30 years

31-40 years

above 41 years

Count

% within Q3. Years of
experience in the
construction industry

% within Q28. Have
you ever been injured
due to working at
height?

Count

% within Q3. Years of
experience in the
construction industry
% within Q28. Have
you ever been injured
due to working at
height?

Count

% within Q3. Years of
experience in the
construction industry
% within Q28. Have
you ever been injured
due to working at
height?

Count

% within Q3. Years of
experience in the
construction industry
% within Q28. Have
you ever been injured
due to working at
height?

Count

% within Q3. Years of
experience in the
construction industry
% within Q28. Have
you ever been injured
due to working at
height?

Count

% within Q3. Years of
experience in the
construction industry
% within Q28. Have
you ever been injured
due to working at
height?

Count

% within Q3. Years of
experience in the
construction industry
% within Q28. Have
you ever been injured
due to working at
height?

6.9%

10.4%

12

11.1%

17.9%

20

11.1%

29.9%

17

17.2%

25.4%

17.9%

7.5%

54.5%

9.0%

67

12.7%

100.0%

94

93.1%

20.4%

96

88.9%

20.9%

160

88.9%

34.8%

82

82.8%

17.8%

23

82.1%

5.0%

45.5%

1.1%

460

87.3%

100.0%

101

100.0%

19.2%

108

100.0%

20.5%

180

100.0%

34.2%

99

100.0%

18.8%

28

100.0%

5.3%

11

100.0%

2.1%

527

100.0%

100.0%
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Q28. Have you ever been
injured due to working at
height?

Yes No

Total

Q4. Years of 0-5 years
experience in repair
and maintenance works

6-10 years

11-20 years

21-30 years

31-40 years

above 41 years

Total

Count

% within Q4. Years of
experience in repair
and maintenance works

% within Q28. Have
you ever been injured
due to working at
height?

Count

% within Q4. Years of
experience in repair
and maintenance works

% within Q28. Have
you ever been injured
due to working at
height?

Count

% within Q4. Years of
experience in repair
and maintenance works

% within Q28. Have
you ever been injured
due to working at
height?

Count

% within Q4. Years of
experience in repair
and maintenance works

% within Q28. Have
you ever been injured
due to working at
height?

Count

% within Q4. Years of
experience in repair
and maintenance works

% within Q28. Have
you ever been injured
due to working at
height?

Count

% within Q4. Years of
experience in repair
and maintenance works

% within Q28. Have
you ever been injured
due to working at
height?

Count

% within Q4. Years of
experience in repair
and maintenance works

% within Q28. Have
you ever been injured
due to working at
height?

18 143

11.2% 88.8%

30.5% 32.3%

15 124

10.8% 89.2%

25.4% 28.0%

13 124

9.5% 90.5%

22.0% 28.0%

9 42

17.6% 82.4%

15.3% 9.5%

20.0% 80.0%

3.4% 1.8%

50.0% 50.0%

3.4% .5%

59 443

11.8% 88.2%

100.0% 100.0%

161

100.0%

32.1%

139

100.0%

27.7%

137

100.0%

27.3%

51

100.0%

10.2%

10

100.0%

2.0%

100.0%

.8%

502

100.0%

100.0%
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Q28. Have you ever been
injured due to working at

height?

Yes

No

Total

Q5. Which of the
following age groups do
you belong to?

Total

16-25 years old

26-35 years old

36-45 years old

46-55 years old

56-65 years old

66-75 years old

Count

% within Q5. Which of
the following age groups
do you belong to?

% within Q28. Have you
ever been injured due to
working at height?

Count

% within Q5. Which of
the following age groups
do you belong to?

% within Q28. Have you
ever been injured due to
working at height?

Count

% within Q5. Which of
the following age groups
do you belong to?

% within Q28. Have you
ever been injured due to
working at height?

Count

% within Q5. Which of
the following age groups
do you belong to?

% within Q28. Have you
ever been injured due to
working at height?

Count

% within Q5. Which of
the following age groups
do you belong to?

% within Q28. Have you
ever been injured due to
working at height?

Count

% within Q5. Which of
the following age groups
do you belong to?

% within Q28. Have you
ever been injured due to
working at height?

Count

% within Q5. Which of
the following age groups
do you belong to?

% within Q28. Have you
ever been injured due to
working at height?

1

4.0%

1.6%

15

9.3%

24.6%

24

13.1%

39.3%

14

10.6%

23.0%

35.0%

11.5%

.0%

.0%

61

11.7%

100.0%

24

96.0%

5.2%

146

90.7%

31.6%

159

86.9%

34.4%

118

89.4%

25.5%

13

65.0%

2.8%

100.0%

A%

462

88.3%

100.0%

25

100.0%

4.8%

161

100.0%

30.8%

183

100.0%

35.0%

132

100.0%

25.2%

20

100.0%

3.8%

100.0%

A%

523

100.0%

100.0%
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Q28. Have you ever been
injured due to working at
height?

Yes No

Total

Q6. How long ago was the
last time you attended a
safety training course?
(Pilot 1+2 - Q7)

Total

3 months or less

4 - 6 months

7 months - 1 year

2 years

3 years

4 years or more

Count

% within Q6. How long ago
was the last time you
attended a safety training
course?

% within Q28. Have you
ever been injured due to
working at height?
Count

% within Q6. How long ago
was the last time you
attended a safety training
course?

% within Q28. Have you
ever been injured due to
working at height?

Count

% within Q6. How long ago
was the last time you
attended a safety training
course?

% within Q28. Have you
ever been injured due to
working at height?
Count

% within Q6. How long ago
was the last time you
attended a safety training
course?

% within Q28. Have you
ever been injured due to
working at height?

Count

% within Q6. How long ago
was the last time you
attended a safety training
course?

% within Q28. Have you
ever been injured due to
working at height?

Count

% within Q6. How long ago
was the last time you
attended a safety training
course?

% within Q28. Have you
ever been injured due to
working at height?

Count

% within Q6. How long ago
was the last time you
attended a safety training
course?

% within Q28. Have you
ever been injured due to
working at height?

19 133

12.5% 87.5%

28.4% 28.6%

5.7% 94.3%

7.5% 17.6%

26 168

13.4% 86.6%

38.8% 36.1%

12 a7

20.3% 79.7%

17.9% 10.1%

15.4% 84.6%

3.0% 2.4%

3 24

11.1% 88.9%

4.5% 5.2%

67 465

12.6% 87.4%

100.0% 100.0%

152

100.0%

28.6%

87

100.0%

16.4%

194

100.0%

36.5%

59

100.0%

11.1%

13

100.0%

2.4%

27

100.0%

5.1%

532

100.0%

100.0%
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Appendix 43 Results of Discriminant Analysis

Discriminant

Analysis Case Processing Summary

Construction Safety Involving Working at Height
for Residential Building Repair and Maintenance

Unweighted Cases N Percent
Valid 541 93.1
Excluded Missing or out-of-
range group codes S 9
At least one
(T'SS'.“Q. _ 33 5.7
iscriminating
variable
Both missing or
out-of-range group
codes and at least 2 3
one missing :
discriminating
variable
Total 40 6.9
Total 581 100.0
Group Statistics
Valid N (listwise)
Q25. Mean Std. Deviation | Unweighted | Weighted
yes Q39. My immediate boss
would be very helpful if |
asked for advice on 3.60 689 147 | 147.000
safety and health
matters. (Pilot 2 - Q27)
Q40. Management would
expect me to break
safety and health
procedures/instructions/r 2.48 .871 147 147.000
ules to get the job done.
(Pilot 2 - Q28)
Q41. The company really
cares about the safety
and health of the people 3.61 745 147 | 147.000
who work here. (Pilot 2 -
Q29)
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Q42. Some safety and
health
procedures/instructions/r
ules do not reflect how
the job is now done.
(Pilot 2 - Q30)

3.45

.821

147

147.000

Q43. Supervisors here
are not very effective in
ensuring safety and
health. (Pilot 2 - Q31)

2.95

.817

147

147.000

Q44. The training | had
covered all the safety
and health risks
associated with the work
for which | am
responsible. (Pilot 2 -

Q32)

3.46

.743

147

147.000

Q45. There is nothing |
can do to further improve
safety and health here.
(Pilot 2 - Q33)

2.81

.830

147

147.000

Q46. People who work
here sometimes take
risks at work which |
would not take myself.
(Pilot 2 - Q34)

3.65

.764

147

147.000

Q47. Suggestions to
improve safety and
health are seldom acted
upon. (Pilot 2 -Q35)

2.69

.801

147

147.000

Q48. Management
sometimes turn a blind
eye to safety and health
procedures/instructions/r
ules being broken. (Pilot
2 -Q36)

2.63

.854

147

147.000

Q49. | am worried about
my job security. (Pilot 2 -
Q37)

3.38

.946

147

147.000

Q50. My job is boring
and repetitive. (Pilot 2 -

Q38)

3.11

1.028

147

147.000

Q51. Accidents which
happen here are always
reported. (Pilot 2 - Q39)

3.71

.561

147

147.000

no

Q39. My immediate boss
would be very helpful if |
asked for advice on
safety and health
matters. (Pilot 2 - Q27)

3.59

.723

394

394.000
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Q40. Management would
expect me to break
safety and health
procedures/instructions/r
ules to get the job done.
(Pilot 2 - Q28)

2.61

.932

394

394.000

Q41. The company really
cares about the safety
and health of the people
who work here. (Pilot 2 -

Q29)

3.66

.678

394

394.000

Q42. Some safety and
health
procedures/instructions/r
ules do not reflect how
the job is now done.
(Pilot 2 - Q30)

3.33

.753

394

394.000

Q43. Supervisors here
are not very effective in
ensuring safety and
health. (Pilot 2 - Q31)

2.94

.821

394

394.000

Q44. The training | had
covered all the safety
and health risks
associated with the work
for which | am
responsible. (Pilot 2 -

Q32)

3.42

.755

394

394.000

Q45. There is nothing |
can do to further improve
safety and health here.
(Pilot 2 - Q33)

2.95

.834

394

394.000

Q46. People who work
here sometimes take
risks at work which |
would not take myself.
(Pilot 2 - Q34)

3.37

.858

394

394.000

Q47. Suggestions to
improve safety and
health are seldom acted
upon. (Pilot 2 -Q35)

2.77

.841

394

394.000

Q48. Management
sometimes turn a blind
eye to safety and health
procedures/instructions/r
ules being broken. (Pilot
2 -Q36)

2.70

.854

394

394.000

Q49. | am worried about
my job security. (Pilot 2 -
Q37)

3.11

.908

394

394.000

Q50. My job is boring
and repetitive. (Pilot 2 -

Q38)

2.90

.893

394

394.000
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Q51. Accidents which
happen here are always
reported. (Pilot 2 - Q39)

3.48

.745

394

394.000

Total

Q39. My immediate boss
would be very helpful if |
asked for advice on
safety and health
matters. (Pilot 2 - Q27)

3.59

713

541

541.000

Q40. Management would
expect me to break
safety and health
procedures/instructions/r
ules to get the job done.
(Pilot 2 - Q28)

2.58

.917

541

541.000

Q41. The company really
cares about the safety
and health of the people
who work here. (Pilot 2 -

Q29)

3.64

.697

541

541.000

Q42. Some safety and
health
procedures/instructions/r
ules do not reflect how
the job is now done.
(Pilot 2 - Q30)

3.36

773

541

541.000

Q43. Supervisors here
are not very effective in
ensuring safety and
health. (Pilot 2 - Q31)

2.94

.819

541

541.000

Q44. The training | had
covered all the safety
and health risks
associated with the work
for which | am
responsible. (Pilot 2 -

Q32)

3.43

751

541

541.000

Q45. There is nothing |
can do to further improve
safety and health here.
(Pilot 2 - Q33)

291

.835

541

541.000

Q46. People who work
here sometimes take
risks at work which |
would not take myself.
(Pilot 2 - Q34)

3.44

.843

541

541.000

Q47. Suggestions to
improve safety and
health are seldom acted
upon. (Pilot 2 -Q35)

2.75

.830

541

541.000
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Q48. Management
sometimes turn a blind
eye to safety and health
procedures/instructions/r
ules being broken. (Pilot
2 -Q36)

2.68

.854

541

541.000

Q49. | am worried about
my job security. (Pilot 2 -
Q37)

3.18

.926

541

541.000

Q50. My job is boring
and repetitive. (Pilot 2 -

Q38)

2.96

.935

541

541.000

Q51. Accidents which
happen here are always
reported. (Pilot 2 - Q39)

3.55

.707

541

541.000

Wilks' Lambda

Test of Function(s)

Wilks'
Lambda Chi-square

df

Sig.

1

.946 29.571

.000
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Appendix 44 Measures to prevent fall accidents suggested by the industry based

guestionnaire respondents

e Pay for working at height scheme for main contractor, sub-contractor and worker.

e Research good international practices for example working platforms.

e Increase individual safety awareness.

e Apply appropriate safety measures. Contractors to include a certain proportion of
the contract sum for safety measures and procedures, and this also to be stated in
the contract.

e License for workers who work at height. Workers can complain to company
about insufficient personal protective equipment. Company can also ask workers
performing unsafe acts to leave.

e Enforce personal protective equipment. Briefing before work. Appropriate work
training. Work assessment and improvement.

e Reduce the need for working at height. Government increases inspection and
penalty.

e Introduce international personal protective equipment. Redesign the introduced
products to suit the local situation. And produce new invention locally to reduce
costs and lower the product price to be readily available. State in project contract
the amount to be spent on safety.

e Design procedures for working at height.

e Check that workers have had enough rest before starting work.

e Use personal protective equipment including independent life line.

e Increase monitoring, inspection and penalization

e Lack monitoring from the government. Employers neglect safety guidelines.
Reduce responsibility. Many workers are new immigrants. Mainland workers
lack safety knowledge. Fewer contracts create keen competition.

¢ Increase safety training and education. Educate workers to use safety belt.

e Avoid working at height.
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e Estimate the risks before working at height. Increase the safety awareness of
workers for working at height. Define legislation relating to working at height.
Increase supervision and monitoring for installing truss-out scaffold.

e For repair works it is often difficult to find a suitable anchor point, so instead use
working platforms.

e More discussions should be undertaken on the special design of working at height
maintenance works. The government should review the lowest bid price system so
that the cost of work can be maintained at an appropriate level.

e Use more rigid safety working platforms.

e Enforce the safety awareness of frontline workers; consider companies with low
financial backup.

e Registered persons should inspect bamboo scaffold after installation; enforce the
safety awareness of workers; enforce green card safety training on using personal
protective equipment.

e Enforce safety awareness of workers.

e Enforce safety of workers at work

e Establish responsibility system for clients, contractors and workers; the
government should set up guidelines and enforce legislation for the project team
to follow.

e The government should enhance safety awareness of working at height through
media.

e Frequent use of safety belts; rest after work.

e Enforce the set up of safety system, such as independent life line and safety belt.

e Enforce legislation on workers working at height for safety

e Provide safety belt and independent life line; penalty on workers who do not use
safety measures.

e Enforce penalty on workers.

e Revise design of new buildings for maintenance activities; provide training and
enforcement for client and workers; control on workers.

e Raise safety awareness of workers working at height.
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e Enforce execution on safety guidelines by management and training for workers.

e Set up Codes of Practice on safety. Penalty or even ban on work on those,
including contractors who do not comply with the Safety Codes of Practice.

e Check the safety of truss-out scaffold by registered officer. Discuss the possible
position for the independent life line. Charge the owners and workers by
legislative means.

e Workers need to be certified and comply with all safety regulations.

e Enact rules and regulations; penalty on workers without concern on safety.

e Set up safety installation guidelines including fixing details by professionals.

e Provide morning session to workers on safety awareness and work procedures.

e Client and the project management company should consider the safety of
external wall maintenance and more research should be conducted on this area.

e Enhanced workers safety training.

e Careful monitoring on the safety conditions on site and inform the management of
any irregularities.

e Wear safety belt. Do not work if feeling unwell. Do not work after taking
medicine.

e Each party should be prepared to bear the additional costs of safety devices.

e Show the mistakes in undertaking works at height on TV. Raise the awareness of
the workers on safety.

e Enforce the training of workers and the management level involved in working at
height projects. The exam system should be received regularly and the
practitioners should sit for the exam at regular levels. Those who do not meet the
requirements should be refrained from working at height.

e Employ more safety personnel to increase patrolling. Enforce the safety
regulations to be followed by workers and contractors. Let workers understand
the seriousness of the negative results in regular meetings.

e Flat owner or tenant must report wall conditions.

e Increase contract price.
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e On the job training

e Enforce the installation of safety devices for all works involving working at
height.

e Enhance the workers safety education. The management should enforce the
safety instructions strictly.

e Before commencing work, the construction site should be checked and accident
prevention methods prepared. All safety measures should be carried out.

e Must be careful and use all safety measures.

e Increase safety awareness of workers working at height.
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Appendix 45 Crosstabs between type of building and mode of property Management

Crosstabs Part Il - Q2. Sector type of building/court * Part Il - Q7. Mode of property management

Part Il - Q7. Mode of property management
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Property
Owners' management
corporation company Neither Not sure Both Total
Part Il - Q2. Sector Public Count 5 16 5 12 7 45
type .Of % within Part Il - Q2.
building/court Sector t £
ector type o 11.1% 35.6% 11.1% 26.7% 15.6% 100.0%
building/court
% within Part Il - Q7.
Mode of property 17.2% 10.9% 62.5% 66.7% 8.5% 15.8%
management
% of Total 1.8% 5.6% 1.8% 4.2% 2.5% 15.8%
Private Count 24 131 3 6 75 239
% within Part Il - Q2.
Sector type of 10.0% 54.8% 1.3% 2.5% 31.4% 100.0%
building/court
% within Part Il - Q7.
Mode of property 82.8% 89.1% 37.5% 33.3% 91.5% 84.2%
management
% of Total 8.5% 46.1% 1.1% 2.1% 26.4% 84.2%
Total Count 29 147 8 18 82 284
% within Part Il - Q2.
Sector type of 10.2% 51.8% 2.8% 6.3% 28.9% 100.0%
building/court
% within Part Il - Q7.
Mode of property 100.0% 100.0% 100.0% 100.0% 100.0% 100.0%
management
% of Total 10.2% 51.8% 2.8% 6.3% 28.9% 100.0%
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Appendix 46 Crosstabs between type of building and provision of information

about residential repair works

CrosstabsPart Il - Q2. Sector type of building/court * Part Il - Q8. Does the property management

company provide any information about residential repair?

Part 11l - Q8. Does the property management
company provide any information about
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residential repair? Total
No property
management
company
manages the
No building Yes
Part Il - Q2. Sector Public Count
type of 25 0 7 32
building/court
% within Part 1l - Q2.
Sector type of 78.1% 0% 21.9% | 1000
building/court %
% within Part 11l - Q8.
Does the property
management company 37.9% 0% 5.7% | 16.6%
provide any information
about residential repair?
% of Total 13.0% 0% 3.6% | 16.6%
Private Count 41 5 115 161
% within Part Il - Q2.
Sector type of 25.5% 3.1% 71.49% | 1000
building/court %
% within Part Il - Q8.
Does the property
management company 62.1% 100.0% 94.3% | 83.4%
provide any information
about residential repair?
% of Total 21.2% 2.6% 59.6% | 83.4%
Total Count 66 5 122 193
% within Part Il - Q2.
Sector type of 34.2% 2.6% 63.2% 100;)0
building/court %
% within Part Il - Q8.
Does the property
management company 100.0% 100.0% 100.0% | 100:0
provide any information %
about residential repair?
0,
7 of Total 34.2% 2.6% 632% | 1°%
283
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