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Introduction (1)

ÁAccording to the Construction Industry Development (cidb) 

(2009), during visits to 1 415 construction sites by Department 

of Labour(DoL) inspectors: 

Á1 388 notices were issued:

Á86 (6%) improvement notices

Á1 015 (73%) contravention notices

Á287 (21%) prohibition notices

ÁFurthermore, 52.5% of contractors were non-compliant

ÁThe disabling injury incidence rate (DIIR) is a rate, per 

200 000 hours worked, of disabling injuries due to all causes

i.e. per 100 workers x 2 000 hrs / yr:
Á 0.98 (cidb, 2009) ð1 / 100 workers experiences a disabling injury / year 

ÁFatality rate per 100 000 workers: 25.5 (cidb, 2009)
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Introduction (2)

The presentation and research is part of a journey - will it end?

ÁPreventing ôAccidentsõ in Construction, 
http://www.cbe.org.za/PDF/Health_and_Safety_Preventing_Ac
cidents_Article.pdf(requested by the Council for the Built 
Environment)

ÁArticles such as:
ÁConstructing reinforced concrete frames without injury and fatality:  

The relationship between health and safety and quality, The Civil 
Engineering and Building Contractor, March, 1997

ÁLarge-scale construction accidents Is there a trend?  ProjectPro, 
September, 1998

ÁSlab and structural collapses can be prevented, SA Builder / Bouer, 
March, 2002

ÁConstruction slab collapses: Could we prevent the next one? Safety 
Management, March, 2002

© 2014 : Prof JJ Smallwood

http://www.cbe.org.za/PDF/Health_and_Safety_Preventing_Accidents_Article.pdf


4

Introduction (3)

ÁSlab, deck, roof and ceiling collapses: Can they be prevented?  
Building Africa, May, 2003

ÁTwelve ingredients for optimum construction H&Séincident 
prevention, Safety Management, August, 2004

ÁCollapsing decks and related failures of management, SA Builder / 
Bouer, August, 2004

ÁAccidents will continue to occur in construction until é.. , Specifier, 
August, 2004
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South Africans ðtake note! (1)
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Cairns, Australia (Smallwood, July 2016)
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South Africans ðtake note! (2)
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Cairns, Australia (Smallwood, July 2016)
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Australian support work and construction (1)
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Perth, Australia (Smallwood, July 2016)
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Australian support work and construction (2)
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Perth, Australia (Smallwood, July 2016)
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Australian support work and construction (3)
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Perth, Australia (Smallwood, July 2016)
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Australian support work and construction (4)
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Perth, Australia (Smallwood, July 2016)
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Australian support work and construction (5)
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Perth, Australia (Smallwood, July 2016)
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Australian construction fatality rates

© 2016 : Prof JJ Smallwood

Sector

Number of 

fatalities
Fatality rate / 100 000

2003-07 2009-13 2003-07 2009-13
Change 

(%)

Construction services: 138 119 4.69 3.38 -28%

Building installation services 44 43 4.75 3.42 -28%

Land development & site 

preparation services
34 28 15.32 9.94 -35%

Building completion services 13 22 1.43 2.20 54%

Building structure services 30 13 6.67 2.73 -59%

Other construction services 17 13 3.96 2.59 -35%

Building construction 20 21 1.89 1.76 -7%

Heavy & civil engineering 

construction
38 27 13.76 7.35 -47%

Total 196 167 4.59 3.29 -28%

Table 1: Worker fatalities in the construction industry (Safe Work Australia, 2015)  
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Pretoria North Shopping Centre slab collapse 

(October, 1996)

© 2003 : Prof JJ Smallwood

(Davis, 1996)



14

Cleveland Bridge (M2) (July, 2004) (1)
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(Tertius, 2004)
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Cleveland Bridge (M2) (July, 2004) (2)
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(Tertius, 2004)
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Umhlanga Ridge (1)
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(Anonymous)
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Umhlanga Ridge (2)
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(Anonymous)



Meyersdal Collapse, 18 August 2014 (1)

(TimesLIVE Mobile, 2014)
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Meyersdal Collapse, 18 August 2014 (2)

(The New Age, 2015)
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Tongaat Mall Collapse, 19 November 2013

Tongaat Mall Collapse, 19 November 2013
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Beacon Bay Hotel, July 2015

(DispatchLIVE, 2015)
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Construction H&S ðthe macro environment

Construction H&S occurs in a macro environment: 

© 2003 : Prof JJ Smallwood

Figure 1:  Construction H&S ðthe macro environment (Smallwood, 1995)
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Why is construction so backward?

(Woudhysen and Abley, 2004)

òSo long as construction remains a 

backward industry, safety within it 

will be backward. So long as off-site 

manufacturing remains a footnight to

general building, a lot of accidents 

are bound to happen in the hurly-burly

rush to get on-site work completed on

time .ó (p. 43)
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ôFailure of managementõ versus ôAccidentõ(1)

ÁThere is no such thing as an ôaccidentõ (Myth)!

ÁTraditional definitions include, among other: ôAn unplanned 

eventõ

ÁAre ôaccidentsõ unplanned? 
ÁAbsolutely not! 

ÁAny review will indicate that they are meticulously planned by default 

i.e. through actions and or omissions 

ÁConsequently, given that the five functions of management 

work are planning, organising, leading, controlling, and 

coordinating, then unplanned events such as ôaccidentsõ = 

ôfailure of managementõ (Reality)

ÁPhilosophy and constitutes a state of mind

© 2014 : Prof JJ Smallwood
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ôFailure of managementõ versus ôAccidentõ(2)

ÁManagement of all built environment stakeholder 
organisations, including client, project manager, designer, and 
quantity surveyor, not just contractors 

© 2014 : Prof JJ Smallwood
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ôFailure of managementõ versus ôAccidentõ(3)

© 2014 : Prof JJ Smallwood

Chapter 8: Planning Failures
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ôFailure of managementõ versus ôAccidentõ(4)
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A different kind of coincidence, a 

confluence of events that shakes us 

up. Can see and feel a significance 

in the randomness. Like pure chance, 

or just a coincidence. However, Jung 

refers to it as synchronicity. (p. 3)
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ôFailure of managementõ versus ôAccidentõ(5)
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Construction is not inherently dangerous

ÁThe myth that ôconstruction is inherently dangerousõ or 

ôaccidents are part of the jobõ implies that there is nothing that 

can be done to mitigate hazards and risk

ÁStrategies, systems, procedures, and protocol can mitigate or 

even eliminate hazards and risk

© 2014 : Prof JJ Smallwood
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Risk management (1)

ÁRisk introduces potential variability in outcomes

ÁRisk is not complementary to the business of construction 

and projects 

ÁProject risk management is 1 / 9 project management 

knowledge areas

ÁThere are numerous risks in construction, H&S included

ÁBuilt environment is not renowned for risk management 

ÁThe lack of aversion to risk does not complement construction 

H&S

ÁClients, project managers, principal agents, and construction 

managers especially should adopt a formal risk management 

process 

ÁQuantify the risks, rank, and evolve appropriate responses 

where required
© 2014 : Prof JJ Smallwood
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Risk management (2)

ÁBeware of ôlow probability / high impactõ risks e.g. Injaka 

Bridge

© 2014 : Prof JJ Smallwood
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Risk management (3)

© 2003 : Prof JJ Smallwood

Injaka Bridge collapse, Mpumalanga, July, 1998 (Travers, 1998)



Risk management (4)

Department of Labour (2002): 

ÁCauses:
ÁThe slide path was not under the webs

ÁThe placing of the sliding pads between the deck and 
temporary bearings was not as specified

Á Insufficient reinforcement in the deck section, especially the 
bottom slab

ÁThe failure to fully appreciate the implications of the early 
cracks

ÁThe acceptance and approval of a launching nose which was 
substantially less stiff than that prescribed in the project 
specification

ÁThe deviation from the project specification regarding the 
automatic pier deflection monitoring at pier 2

ÁThe deviation from the project specification regarding the 
height tolerances of the temporary bearings on pier 3

© 2014 : Prof JJ Smallwood



Risk management (5)

ÁThe use of design and construction personnel, at decision-
making level, without appropriate qualification and experience 
in incremental launched bridges

ÁNo independent design reviews were conducted of either the 
temporary or permanent works

ÁContributory causes:
ÁThe lack of experience on the part of design personnel in 

incremental launching techniques resulted in poor 
communications between the parties to clarify understandings 
and interpretations regarding the slide path position

ÁThe lack of clear instructions in the project specification and 
clear indications on the consulting engineers design drawings 
as to the position of the sliding path, resulted in incorrect 
interpretations being made

© 2014 : Prof JJ Smallwood
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Risk management (6)
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Risk management (7)

Chapter 9, Think like a freak addresses the Challenger space 

shuttle (1986):

ÁCold weather might damage the rubber O-rings that kept hot 

gases from escaping the shuttle boosters

ÁMorton Thiokolõs senior engineer and others recommended 

the launch be postponed ðover ruled by NASA

ÁKnowledgeable  people forecast the exact cause of failure

ÁLevitt and Dubneradvocate ôpremortemsõ as opposed to 

ôpostmortemsõ i.e. learn how you might fail without failing

ÁPremortem: Gather those involved and imagine that the 

project or an activity failed and require them to record the 

exact reasons for failure  

© 2014 : Prof JJ Smallwood
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Respect for people and ôPeople are our most important 

resourceõ (1)

ÁRespect for people is the catalyst for the value ôpeople are our 

most important resourceõ

ÁHowever, poor welfare facilities on site, among other, are not a 

manifestation of respect for people

ÁThis value is critical as it is the catalyst for H&S culture

ÁSupervisors and workers that are exposed to hazards and risk 

are people that have a body, mind, and a soul. They invariably 

have a partner, a family and are derived from a community

ÁSuch a value is the foundation for H&S and sustainability of an 

organisation

© 2014 : Prof JJ Smallwood



Respect for people and ôPeople are our most important

resourceõ (2)

Workers change room, shower, and lockers, Max 4 project, Lund, Sweden 

(Smallwood, August 2012)
© 2013 : Prof JJ Smallwood



Respect for people and ôPeople are our most important

resourceõ (3)

Workersõ mess area, Max 4 project, Lund, Sweden (Smallwood, August 2012)
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Respect for people and ôPeople are our most important 

resourceõ (4)

Mess facility, Sancti Spiritus, Cuba (Smallwood, 2007)
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Respect for people and ôPeople are our most important

resourceõ (5)

ôOutdoor diningõ, Sishen Expansion Project (SEP) (Smallwood, 2007)
© 2012 : Prof JJ Smallwood



Respect for people and ôPeople are our most important

resourceõ (6)

Lockers, SEP (Smallwood, 2007)
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Optimum H&S culture

ÁThe catalyst for H&S culture is the value ôpeople are our most 
important resourceõ

ÁSuch a value will engender a vision of a ôfatality, injury, and 
disease-free work placeõ

ÁSuch a vision requires a complementary goal of ôzero 
deviationsõ

ÁTo realise a goal of ôzero deviationsõ, requires ôcontinual 
improvementõ ðthe mission

ÁA higher-level purpose is necessary for an optimum H&S 
culture:
ÁôSustainability of the organisationõ
ÁôSustainability of the industryõ
ÁNeeds to be a rationale for H&S endeavours when fatalities, injuries, 

and disease are no longer occurring
ÁH&S is a means to the end, not an end in itself. 

© 2014 : Prof JJ Smallwood
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Optimum status for H&S ðH&S is a value not a priority

ÁThe passé paradigm of cost, quality, and time is a critical mind 
set yet to be dispensed with:
ÁUsing these as the set of criteria by which projectsõ success is 

measured marginalises H&S
ÁConfirms ignorance with respect to the synergistic role H&S plays in 

overall project performance
ÁAlso marginalises H&S culture
ÁReflects a lack of respect for people  

ÁH&S is often referred to as a priority:
ÁPriorities may change on a daily basis
ÁTherefore, H&S should be a value 
ÁH&S must always be the first consideration and all activities must be 
ôstructured around itõ 

© 2014 : Prof JJ Smallwood
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Planning (1)

ÁA hallmark (should be) of the built environment and relevant to 
all built environment disciplines

ÁôConstruction is 80% planning and 20% executionõ 
ÁôH&S does not happen by chance, it must be plannedõ 
ÁHowever, many facets to ôplanning for construction H&Sõ:
ÁCompleteness of design facilitates construction planning for H&S
ÁClient ôbaseline risk assessmentsõ [CR 5 (1) (a)]:
ÁPrerequisite for preparing H&S Specifications [5 (1) (b)] 

ÁDesign hazard identification and risk assessments (HIRAs):
ÁRequired to mitigate the use of hazardous materials and 

undertaking of hazardous processes
ÁHIRAs are a prerequisite for preparing H&S Specifications and 
ôdesigner reports for clientsõ [CR 6(1) (c, d, & e), which should 
include residual hazards and risks i.e. those remaining after 
conducting HIRAs

ÁDesigners may also need to prepare ôdesign and constructionõ method 
statements - refer to temporary works and related interventions

© 2014 : Prof JJ Smallwood
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Planning (2)

ÁClientsõ requirements, a form of planning, should also be included in 
such H&S specification

ÁContractorsõ H&S Plans should respond to such H&S 
Specifications:
ÁResponse should reflect in the tender documentation i.e. in the form of 

budgeting
ÁAdequate financial and other resource budgeting is not facilitated by 

the competitive tendering system
ÁObvious solution being the inclusion of comprehensive ôH&Sõ 

preliminaries as opposed to provisional sums

ÁConstruction planning for H&S commences during the pre-
tender stage:
ÁFollowed by the pre-contract stage
ÁWhich provides the foundation for construction stage planning 

© 2014 : Prof JJ Smallwood
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Planning (3)

ÁPre-tender and pre-contract HIRAs, programmes, site layouts, generic 
method statements, and temporary works designs are obvious focus 
areas in terms of integrating construction H&S into the future 
construction process

ÁFollowing adjustments during the pre-contract phase the 
aforementioned need to translate into daily actions such as HIRAs, 
focused planning of construction activities, and coordination

© 2014 : Prof JJ Smallwood
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Construction is a Science, Art, and a Profession / 

Sound Construction Management (1)

ÁManagement skills and the application thereof are a pre-
requisite for optimum H&S

ÁThe five functions of management work, namely planning, 
organising, leading, controlling, and coordinating are 
necessary to realiseamong other the development of 
objectives, strategies, systems, procedures, and protocol

ÁManagement and integration of project resources (Smallwood, 
2006) are also a pre-requisite for H&S 

ÁOne of the many challenges in terms of construction H&S is 
the limited ôbarriers to entryõ to the construction industry

ÁConstruction Management programmesestablished at 
traditional universities in the 60õs and 70õs:
ÁResult of an identified need therefore
ÁThe existing management with origins in other built environment 
disciplines and ôpeople from the toolsõ unable to effectively manage
the business of construction and projects 

© 2014 : Prof JJ Smallwood
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Construction is a Science, Art, and a Profession / 

Sound Construction Management (2)

ÁSuch programmesfocus on three streams, namely economics, 
management, and science and technology - required to manage the 
business of construction and projects, construction H&S included

ÁEvery profession, including Construction Management, makes 
use of a common vocabulary:
ÁNot as per the slide ôScaffolding Safe For Useõ (two slides from this 

slide)
Á It was allegedly support work not scaffolding  

© 2014 : Prof JJ Smallwood
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Construction is a Science, Art, and a Profession / 

Sound Construction Management (3)

© 2003 : Prof JJ Smallwood

Coega Bridge collapse, Port Elizabeth, November, 2003 (Markman, 2003)



Construction is a Science, Art, and a Profession / 

Sound Construction Management (4)

Coega Bridge collapse, Port Elizabeth, November, 2003 (Markman, 2003)
51
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Construction is a Science, Art, and a Profession / 

Sound Construction Management (5)

© 2014 : Prof JJ Smallwood



Construction is a Science, Art, and a Profession / 

Sound Construction Management (6)

Stellenbosch Collapse (Anonymous, June 2008)
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Sound Construction Management (7)

Stellenbosch Collapse (Anonymous, June 2008)
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Sound Construction Management (8)

Stellenbosch Collapse (Anonymous, June 2008)

© 2014 : Prof JJ Smallwood



Construction is a Science, Art, and a Profession / Sound 

Construction Management (9)

Scaffolding, Bradford on Avon (Smallwood, August 2014)
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Construction is a Science, Art, and a Profession / Sound 

Construction Management (10)

Scaffolding, Bradford on Avon (Smallwood, August 2014)
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