#”Q Nelson Mandela
( % D Metropolitan
W University
for tomoriro w

PERI WORKSHOPS

CENTURION, 23 MAY 2017

PREVENTING THE COLLAPSE OF REINFORCED CONCRET
STRUCTURES, SUPPORT WORK AND FORMWORK DUR
CONSTRUCTION

PRESENTED BY PROF JOHN SMALLWOOQOD
PROFESSOR OF CONSTRUCTION MANAGEMENT
DEPT. OF CONSTRUCTION MANAGEMENT
john.smallwood@nmmu.ac.za
PERI COPYRIGHT 2003, 2014, & 2016



#”Q Nelson Mandela
( % D Metropolitan
W University
for tomoriro w

Introduction (1)

A According to the Construction Industry Development (cic
(2009), during visits to 1 415 construction sites by Depal
of LabounDol) inspectors:

A 1 388 notices were issued:
A 86 (6%) improvement notices
A 1 015 (73%) contravention notices
A 287 (21%) prohibition notices
A Furthermore, 52.5% of contractors werecoampliant

A The disabling injury incidence rate (DIIR) is a rate, per

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

l.e. per 100 workers x 2 00§/ yr:
A 0.98 (cidb, 2008)L / 100 workers experiences a disabling injury /

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

The presentation and research is part of a jousadlyit end?
APreventing 6Accidentsd in

(requested by the Council for the Built
Environment)

A Articles such as:

A Constructing reinforced concrete frames without injury and fatali
The relationship between health and safety and quibktyivil
Engineering and Building Contractdarch, 1997

A Largescale construction accidents Is there a treRdgjectPro
September, 1998

A Slab and structural collapses can be preves@&kduilder Bouer
March, 2002

A Construction slab collapses: Could we prevent the nexSarlety
ManagemenMarch, 2002
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Introduction (3)

PERI

A Slab, deck, roof and ceiling collapses: Can they be prevented?
Building AfricaMay, 2003

ATwel ve ingredients for opti mi
preventionSafety Managememtugust, 2004

A Collapsing decks and related failures of manageSre@uyilder /
Bouer August, 2004

AAccidents will cont i nu e Speafiero c
August, 2004
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South Africané take note! (1)

Cairns, Australia (Smallwood, July 2016)
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South Africané take note! (2)
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Australian support work and construction (1)

PE RI Perth, Australia (Smallwood, July 2016)
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Australian support work and construction (2)
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« PERI Perhustralia (allwood, July 2016)
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Australian support work and construction (3)
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PERI 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

Number of :
iy Fatality rate / 100 000
fatalities
Sector
Change
200307 | 200913 | 200307 | 200913 (%)
0
Construction services: 138 119 4.69 3.38 -28%
Building installation serviq 44 43 4,75 3.42 -28%
Land development &site | - 3, | 55 | 153> | 904 | -35%
preparation services
Building completion serviq 13 22 1.43 2.20 54%
Building structure servicey 30 13 6.67 2.73 -59%
Other construction servicfq 17 13 3.96 2.59 -35%
Building construction 20 21 1.89 1.76 -7%
Heavy & _C|V|I engineering 38 27 13.76 7 35 47%
construction
Total 196 167 4.59 3.29 -28%

Table 1: Worker fatalities in the construction industry (Safe Work Australia, 201
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(Davis, 1996)
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(Tertius, 2004)
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Umhlanga Ridge (1)

(Anonymous)
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Umhlanga Ridge (2)

(Anonymous)
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Meyersdal Collapse, 18 August 2014 (1)

PERI (TlmesLIVE Moblle 2014)
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Meyersdal Collapse, 18 August 2014 (2)
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Tongaat Mall Collapse, 19 November 2013

Tongaat Mall Collapse, 19 November 2013
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Construction H&8the macro environment

Construction H&S occurs in a macro environment:

SOUTH AFRICA

Figure 1. Construction H&8he macro environment (Smallwood, 1995)

© 2003 : Prof JJ Smallwood
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Why Is construction so backward?

construction 0So | ong as con:

backward’?

backward industry, safety within it
will be backward. So long assité

manufacturing remains a footnight
general building, a lot of accidents
are bound to happen in the hiblyly
rush to get osite work completed c
time .0 (p. 43)

James Woudhuysen and lan Abley
Foreword by Martin Pawley

PE RI oudhysen and Abley, 2004) 23
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AThere is no such thing as
ATraditional definitions |

PERI

evento

v

AAre Oaccidentsod6 unpl anned
A Absolutely not!

A Any review will indicate that they are meticulously planned by de
l.e. through actions and or omissions

A Consequently, given that the five functions of managem:
work are planning, organising, leading, controlling, and
coordinating, then unpl an
of ailure of management 0o (

A Philosophy and constitutes a state of mind

24
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OFai lure of management i

A Management of all built environment stakeholder
organisations, including client, project manager, designe
guantity surveyor, not just contractors

25
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OFai lure of management i

)

ASHGAMS
\ N

A uFE |N ERROR Chapter 8: Planning Failures

From Little Slips to Big Disasters
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OFai lure of management i
ROBERT H. HOPCKI

= Adifferent kind of coincidence, a

__confluence of events that shakes

- up. Can see and feel a significan

iy o » in the randomness. Like pure cha
: - or just a coincidence. However, J
}\C CIDENTS refers to it as synchronicity. (p. 3)
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Construction is not inherently dangerous

AThe myth that o6construct.
caccidents are part of th
can be done to mitigate hazards and risk

A Strategies, systems, procedures, and protocol can mitig:
even eliminate hazards and risk

29
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Risk management (1)

A Risk introduces potential variability in outcomes

A Risk is not complementary to the business of constructic
and projects

A Project risk management is 1 / 9 project management
knowledge areas

A There are numerous risks in construction, H&S included

A Built environment is not renowned for risk management

A The lack of aversion to risk does not complement constr
H&S

A Clients, project managers, principal agents, and constru
managers especially should adopt a formal risk manage

process
A Quantify the risks, rank, and evolve appropriate respons
where required 30
© 2014 : Prof JJ Smallwood
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Risk management (2)

ABeware of o6l ow probabilit
Bridge

31
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Risk management (3)

Disaster area: The construction of a road bridge near Injaka Dam turned into disaster whan it colla sed, instantly killlng 12 people and injuring 15, T inj
latar. Insert - A remindor to workers of the dangers of working on a construction site. Full updmepon page 2. holograpl?fbpy Raymol:dn m'.'r;‘f" remiad e

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

32
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Risk management (4)

Department of Labour (2002):

A Causes:
A The slide path was not under the webs

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

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

A The failure to fully appreciate the implications of the early
cracks

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

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

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

PE RI © 2014 : Prof JJ Smallwood
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Risk management (5)

A The use of design and construction personnel, at decision
making level, without appropriate qualification and experience
In incremental launched bridges

A No independent design reviews were conducted of either the
temporary or permanent works

A Contributory causes:

A The lack of experience on the part of design personnel in
iIncremental launching techniques resulted in poor
communications between the parties to clarify understandings
and interpretations regarding the slide path position

A The 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 (7)

PERI

Chapter 9Think like a freakddresses the Challenger space

shuttle (1986):

A Cold weather might damage the rubbengs that kept hot
gases from escaping the shuttle boosters

AMorton Thiokol &8s senior e
the launch be postponéaver ruled by NASA

A Knowledgeable people forecast the exact cause of failu

A Levitt andDubnerm d v o prentokem® as oppo
Opostmortemso 1 . e. | ear n

A PremortemGather those involved and imagine that the
project or an activity failed and require them to record th
exact reasons for failure

36
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Respect for peopl e and
resourceo (1)

PERI

ARespect for people is the
most I mportant resourcebo
A However, poor welfare facilities on site, among other, ar

manifestation of respect for people
A This value is critical as it is the catalyst for H&S culture
A Supervisors and workers that are exposed to hazards ar
are people that have a body, mind, and a soul. They inv:
have a partner, a family and are derived from a commur
A Such a value is the foundation for H&S and sustainabilit
organisation

37
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Workers change room, shower, and lockers, Max 4 project, Lund, Sweden
PE RI (Smallwood, August 2012)
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Mess facility, Sancti Spiritus, Cuba (Smallwood, 2007)
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Optimum H&S culture

PERI

AThe catalyst for H&S cul t
I mportant resourcedo
ASuch a value wil I engende
diseasef r ee wor k pl aceo

v

ASuch a vision requires a
deviati ons©o

v

ATo reali se a goal of Ozer
| mp r o vddhe miastord

A A highedevel purpose is necessary for an optimum H&S
culture:
Ab6Sustainability of the organi
Ab6Sustainability of the indust
A Needs to be a rationale for H&S endeavours when fatalities, inju
and disease are no longer occurring
A H&S is a means to the end, not an end in itself.

43
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Optimum status for H&FHE&S is a value not a priorit

A The passé paradigm of cost, quality, and time is a critica

set yet to be dispensed with:
AUsing these as the set of cri
~ measured marginalises H&S
A Confirms ignorance with respect to the synergistic role H&S play
~overall project performance
A Also marginalises H&S culture
A Reflects a lack of respect for people
A H&S is often referred to as a priority:
A Priorities may change on a daily basis
A Therefore, H&S should be a value
A H&S must always be the first consideration and all activities mus
Ostructured around ito

PERI *
© 2014 : Prof JJ Smallwood
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Planning (1)

A A hallmark (should be) of the built environment and rele
~all built environment disciplines

Ab6Construction I s 80% pl an
AOH&S does not happen by c

ol

AHowever, many facets to O
A Completeness of design facilitates construction planning for H&S
ACli ent Obaseline risk assesst

A Prerequisite for preparing H&S Specifications [5 (1) (b)]
A Design hazard identification and risk assessments (HIRAS):
A Required to mitigate the use of hazardous materials and
_undertaking of hazardous processes
A HIRAs are a prerequisite for preparing H&S Specifications al
0designer reports for clien
Include residual hazards and risks i.e. those remaining after
) conducting HIRASs
ADesigners may al so need to pr
statements refer to temporary works and related interventigps
PE RI © 2014 : Prof JJ Smallwood
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Planning (2)

AClientsd requirements, a forr
) such H&S specification
AContractorso H&S Pl ans sh
Specifications:
A Response should reflect in the tender documentation i.e. in the f
~ budgeting
A Adeguate financial and other resource budgeting is not facilitate
the competitive tendering system
AObvious solution being the ir
) preliminaries as opposed to provisional sums
A Construction planning for H&S commences during the p

tender stage:
A Followed by the preontract stage
A Which provides the foundation for construction stage planning

PERI ®
© 2014 : Prof JJ Smallwood
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Planning (3)

I

A Pretender and preontract HIRAS, programmes, site layouts, gen
method statements, and temporary works designs are obvious f
areas in terms of integrating construction H&S into the future

~construction process

A Following adjustments during the-pamtract phase the
aforementioned need to translate into daily actions such as HIR/
focused planning of construction activities, and coordination

47
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Construction is a Science, Art, and a Profession /
Sound Construction Management (1)

A Management skills and the application thereof are a pre
requisite for optimum H&S

A The five functions of management work, namely plannin
organising leading, controlling, and coordinating are
necessary toealiseamong other the development of
objectives, strategies, systems, procedures, and protocc

A Management and integration of project resources (Small
2006) are also a prequisite for H&S

A One of the many challenges in terms of construction H&

the I i mted Obarriers to
A Construction Managemembgrammesgstablished at
traditional uni versities

A Result of an identified need therefore
A The existing management with origins in other built environment
di sciplines and Oopeople from

the business of construction and projects 48
© 2014 : Prof JJ Smallwood
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A Such programméscus on three streams, namely economics,
management, and science and technologyuired to manage the
) business of construction and projects, construction H&S include
A Every profession, including Construction Management, r

use of a common vocabulary:

ANot as per the slide 6Scaff ol
~ slide)
A It was allegedly support work not scaffolding

PERI ®
© 2014 : Prof JJ Smallwood
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Coega Bridge collapse, Port Elizabeth, November, 2003
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Stellenbosch Collapse (Anonymous, June 2008)
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Scaffolding, Bradford on Avon (Smallwood, August 2014)
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Scaffolding, Bradford on Avon (Smallwood, August 2014)
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