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Members:

Industry
Mr Yeo Kim Hock
Mr Frankie Tan
Crane Supplier
Mr Wilfred Tan

Crane Manufacturers
Mr Albert Chan
Mr John Stewart
Government
Mr Chan Yew Kwong
Mr Neo Choon Keong

Y

® WISHCOL INCI

- Bovis Lend Lease Pte Ltd

- Singapore Contractors Assoc Ltd

- Singapore Crane Assoc

- Tiong Woon Crane & Transport

- Liebherr Singapore Pte Ltd
- Manitowoc Cranes

- Ministry of Manpower
- Building & Construction Authority
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Objectives:
|dentify major contributing factors for collapse of
cranes

In-depth study on 40 investigated cases of past
crane incidents

Recommendations to improve safety of crane
operations

o from lessons learnt through 40 cases analysed
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Types of Crane:

Crawler crane
Floor crane
Mobile crane
Overhead crane
Tower crane

Truck mounted crane
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Collapse of Crane:

Collapse / failure of crane, derrick, winch, hoist,
piling frame

Collapse of boom
Toppling of crane

Exclude chain /rope sling failures
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Contributing
Factors

Machine

Management

Man

Mission

Medium
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Man Factor:

Skill-based error

Decision error

Perceptual error

Violations of rules and regulation
Equipment provided not used

No / Inadequate / Irrelevant training
No / Lack of experience

Inadequate knowledge / information
Physical/Mental State

Medical background

.
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Machine Factor:

Misuse

Component failure
Poor installation
Maintenance failure
Design problem

Manufacturing error
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Medium Factor:

Weather
Ground condition

Time of day

Mission Factor:

Incompatible work
Unauthorized work

Complexity of work
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Management Factor:

Human resources

Inadequate safe work procedure

Lack / Inadequate supervision

Lack of communication

No / Lack / Poor training program

Culture

Policies

No / Inadequate risk assessment

No / Inadequate emergency response plan

Inadequate preparation (preventive measure, safe wo  rk)
Inadequate planning (schedule, personnel, contingen cies)
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40 Collapse of Crane Cases

Mission
Medium
Machine
23
Man
24
Management
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Number of Cases

* Each case may have more than 1 contributory facto r
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@
Inadequate
Knowledge /
Information
(6 cases, 26%)
Violation of
Rules and
Regulation

(11 cases, 48%)

Human Error
(6 cases, 26%)
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- Lack of Knowledge / Info

26% of all cases analysed

Inadequate training
o lifting personnel lack required competencies

Inadequate briefing
0 operator uninformed of weight being lifted
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- Human Errors

26% of all cases analysed

Over-hoisting of boom
0 perception error of operator
0 misjudge max allowable angle of boom

Poor mental / physical condition
o fatigue
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- Violations of Rules & Regulation

48% of all cases analysed

Bypassed limit switches
Ignored warning alarms
Failed to check allowable load chart

Not complied with safe work procedures
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A key problem
14 of 23 Man-related cases involved overloading
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Component Failures
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Alarm failure  Brake failure Wire rope Limit switch Structural
failure failure failure
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- Poor Maintenance

Most common reason for component failures

o lack of maintenance
o half of all machine failure cases
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- Improper Use of Cranes

Wire rope failed
due to incorrect
load capacity
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No. of cases
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Ground too weak to
support Crane

Damaged

ground

Soft
ground
condition

Ground was too
inclined

22/37




¥ WSHCOUNCIL

- Soft Ground Conditions

Wet weather
o half of the soft ground cases
0 softening of ground due to wet weather
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Collapse of
crane due to
soft ground
condition
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Inadequate

steel plates
+

soft ground
condition
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Insufficient
training
provided
Lack_ qf (2 cases, 8%)
supervision
(8 cases,

32%) Lack of a
safe work
procedure

(6 cases,
_ 24%)
Failure to
ensure work
Site is safe
for work
(9 cases,

36%) 26/37



- Management (Supervisors)

Refer to supervisory responsibility
0 e.g. lifting supervisors, site supervisors

Failed to ensure worksite is safe for workers

o should request for proper site assessment to
identify and eliminate potential hazards

Lack of supervision
0 operators may take hazardous short-cuts
o lifting personnel may violate rules & regulation
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Lack of safe work procedure
o lack of lifting procedures
o0 Iinadequate planning before commence work

0 Inadequate / lack of risk assessment

Lack of adequate training
o lifting personnel not competent
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Crane Operators
o adhere to rules & regulation

o0 avoid “weighing” load with safety device
0 proper use of load charts

Other Personnel
0 be adequately trained and briefed
o mentally & physically fit for work
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Crane
0 proper & regular maintenance (with records)

0 routine checks on its functionality
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Site
O proper site assessment

0 site assessment even after change in weather

o if unsafe / unsuitable
locate alternative site
undertake sufficient safety measures

32/37



&

Risk Assessment

o0 conduct proper risk assessments

Safe Work Procedure

0 develop by competent person
0 communicate to all personnel
o adhere by all personnel
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Joint effort by Taskforce, WSH Council & MOM to:

1. Enhancement of Training

Improve training curricula of mandatory courses
for lifting operation

0 consultation & participation of industry
Improve quality of training delivery

0 ensure competency of lifting personnel

o0 strengthen surveillance of training providers

o leverage on national Workforce Skills Qualification
(WSQ) framework
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2. Enhancement of Outreach Efforts
Top management
Crane manufacturers (upstream)
Crane operators (downstream)

3. Review of Code of Practice

Participate in review of relevant CPs
o CP 62:1995 CP for Safe Use of Tower Cranes

Develop fact sheet on maintenance program
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Crane Safety Analysis
o factors that could lead to collapse of cranes

o

learning points on safe crane operations

Recommendations by Taskforce

o

0
o
o

recommendations to improve crane safety
developed implementation plan

review relevant legislation

explore new technology
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