CURRENT RISK MANAGEMENT STRATEGIES THAT ARE BEING USED BY
CONSTRUCTION COMPANIES IN SOUTH AFRICA

Stevie Mickwell Munthali

Student number: 1059055

Supervisor: Lungie Maseko

A research report submitted in partial fulfilment of the requirements for the Degree of Master
of Science in Building in the field of Construction Project Management to School of
Construction Economics and Management of Faculty of Engineering and the Built

Environment University of Witwatersrand Johannesburg

24" August 2021




DECLARATION

I, Stevie Mickwell Munthali, declare that this research report

“CURRENT RISK MANAGEMENT STRATEGIES THAT ARE BEING USED BY
CONSTRUCTION COMPANIES IN SOUTH AFRICA”

is my own unaided work, sources from the internet, books and journal articles have been
referenced and acknowledged. This research report is submitted in partial fulfilment of Master
of Science in Building Degree in the field of Construction Project Management at the

University of the Witwatersrand, Johannesburg.

It has not been submitted before for any degree or examination in any other university.

=Y
) D
/EXQ i_ﬁg (x

SigNature:........ooooveeieiieeien. Date: 24™ August 2021

Name of Student: Stevie Mickwell Munthali

Student number: 1059055



ABSTRACT

Construction companies in South Africa experience a lot of risks. The majority of construction
risks in South Africa emanate from insufficient scope definition, poor quality management
plan, poor health and safety plan and poor environmental management plan. These risks
consequently result in schedule overruns, cost overruns, poor quality of construction product
and loss of lives. Construction contractors put control measures or risk management strategies
to manage construction risks. Risk management strategies are plan of action which are
implemented by construction companies specifically to manage risks that cause deviations or
undesirable effects on the construction project. Risk management strategies are long term plan
of actions for management of construction risks. On the other hand, risk response strategies are
short term responses to construction risks. Risk response strategies are a subset of risk
management strategies. For example, construction companies implement risk management
strategy by employing competent employees to manage the risk of poor contract
administration. Insurances and bonds are risk responses strategies. From the findings the
current risk management strategies that are being used in Gauteng Province (South Africa)
construction industry are employing of competent professionals especially those registered
with Engineering Council of South Africa (ECSA) or South African Council for Project and
Construction Management Professions (SACPCMP), training of employees on the job to make
sure that there is succession plan in case one of their key employees leaves or dies, preparation
of quality management plan which outlines the process that are involved in construction
quality management and quality control measures, preparation of a detailed programme of
works, preparation of health and safety plan, choice of the suitable form of construction
contract, careful selection of a contract procurement strategy and preparation of environmental
management plan, compliance with statutory and regulatory requirements, use of insurance and
bonds to protect their work from weather related risks and other risks associated with
construction work, contract price adjustment which is used on projects that take longer than
one year to finish and the type of project delivery method that is being used by both the client
and the contractor to deliver a project.
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CHAPTER 1 INTRODUCTION

1. Introduction
Risk management strategies are plans that are implemented by construction companies to
manage construction risks. Construction risk management strategies must be applied
proactively rather than reactively. Some of the risk management strategies that are used by
construction companies when managing construction risks revolve around four strategies that
are used to respond to risks. The four risk response strategies are a subset of risk management
strategies. The four risk response strategies are elimination by either using a different
construction method or by not doing the project at all, transferring of the risk to the party that
is very good at managing that particular kind of risk, mitigation of the risks on the project

deliverables and acceptance of the risk with a contingent plan (Flanagan & Norman, 1993).

This research is investigating the risk management strategies that are being used by contractors
in South African construction industry when managing construction risks. Literature has been
reviewed on the risk and uncertainty definitions. The process that are used in risk identification
have been presented such as reviewing of documentation, data collection, checklist, assumption
analysis, diagramming systems, Swot analysis and expert judgement. After risks have been
identified there is need to do a risk assessment, risk assessment can be performed through either
qualitative risk or quantitative risk assessment. Examples of quantitative risk assessment are
sensitivity; scenario; probability and decision trees assessment. Qualitative analysis for risk
assessment is based on descriptions, and the description can describe more on the likelihood
and impact of a risk. Qualitative methods are favourable when there is scarcity of numerical
data. Risks are categorised based on their likelihood and impacts (Szymanski, 2017). The
research uses qualitative approach, in this research structured interviews were used to generate

data for the research.

There are challenges during implementation of risk management in developing countries
(Bahamid & Doh, 2017). There is need to find ways of making sure that risk management
processes are implemented in construction projects. For instance, only checklist, interview with
experts, brainstorming and past experiences are the only commonly used techniques in risk
management in developing countries (Bahamid & Doh, 2017). Another evidence of challenges
in risk management implementation is that contracting firms should provide training programs

for their workers to properly apply management principles. This implies that the workers are
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not familiar with procedures that are used in managing risks. According to Serpell et al., 2015
the problem with risk management is not lack of information pertaining to interpretation and
application of risk management, but lack of knowledge to interpret and apply measures to
manage risk during construction projects. Risk management measures in the industry of
construction are being implemented as an emergency instead of managing them proactively.
Current risk management practice is more of reactive than proactive (Serpell et al., 2015).
According to Landage, 2016 the track record of coping with risks in construction industry is
not impressive. Construction companies fail with respect to completion time, cost overruns,
scope changes and poor work. A lot of risks in construction industry occur during the
construction stage, and one of the prominent or major risk during construction stage is financial

risks.

The research logic was inductive, which aimed at generating a theory on how construction
companies in SA manage construction risks. There was sampling bias in a way that only
companies that accepted the author’s appointments were visited. The research experienced
convenient sampling in a way that the author interviewed the practitioners from companies that
were accessible to the author. The research method that was used for this research comprised
of structured questions, internet and library search. The structured questions that were used
during interviews were valid. Validity was achieved because the questions were able to capture
the information that they were supposed to capture during the interview (Saunders et al., 2016).
The structured questions were reliable, in a way that the same questions were used to ask
different construction practitioners who gave stable and consistent responses (Saunders et al.,
2016).

1.1. Background to the study

This study is based on the problems that are faced by construction companies in SA. According
to the study that was carried by Baloyi and Bekker in 2011, after South Africa hosted the 2010
World Cup. It was established that SA construction companies experienced cost overruns,
schedule overruns and scope changes. The study identified the factors which contributed to the

cost overruns, schedule overruns and scope changes into three categories:
e Those that were caused by the clients.
e Those which were caused by the contractors and their suppliers and

e Those that emanated from external factors.
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Despite the stadia being completed in 2010 some of the stadia were not completed and ready
for confederation cup, which is a curtain raiser event for the world cup. The confederation cup
was competed for in 2009 while other stadia were still under construction stage. The factors
that contributed to late completion of the stadia were incomplete drawings, changes in designs,
late decision making from the clients, late delay in issuing of instructions, insufficient skilled
labour, poor planning and scheduling, scarcity of manpower, poor dissemination of
information, frequent change orders from clients during construction and delay in approval of
work by the clients. The factors that contributed to cost overruns were increase in cost of
materials, poor material estimates, insufficient skilled labour, late appointment of contractors,
complexity of the projects, a sharp rise in labour cost, poor quantity take off, discrepancies
between selected bid and estimate of the consultants, frequent change orders by the client
during construction and lastly the shortage of manpower (Baloyi & Bekker, 2011).

The external factors that affect timely completion of construction projects are changes in
government acts and or legislation in construction industry. Adverse weather conditions which
affected the duration of the construction projects and cost of the project on the contractors’
side. Inflation and fluctuations in the exchanges rates affect the construction contractors when
tendering for construction projects. There are also incidents of disputes between the
construction companies and the client organisation regarding the problems stated above
(Flanagan & Norman, 1993).

The theoretical framework which is forms the basis of this study is as shown in the figure 1

below.

Implementation of formal risk
management techniques

! Characteristic
Design Team - size
- role

- education
- experience

Project
Managers

Figure 1: Theoretical framework for construction risk management (source: Jin et al., 2017)

Implementation of informal risk
management techniques
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1.2. Substantiation of the Problem

There are many factors that affect risk management in construction companies in SA. This
research report focusses on the risks that affect successful completion of construction work
with regard to cost, duration, quality, and scope of construction project. These deviations in
cost, scope, quality, and time results in low rate of return on part of the client and low profit
margin on part of the construction contractor (Serpell et al, 2015). For example, construction
projects in Sweden experience cost overruns, schedule overruns and poor quality.
Consequently, construction companies in Sweden are not willing to try new and innovative
methods and procedures (Abderisak & Lindahl, 2015). Delays in construction projects have
detrimental effects on the parties involved in the construction project. Stakeholders on
construction project are affected differently, for instance the clients and construction
contractors experience cost overruns when the completion date is exceeded, whereas the
consulting engineers are least affected. Project completion delay is the world phenomenon, and
it varies from country to country, from one construction project to another (Sullivan & Haris,
1986). From the findings it was established that delays in completion of construction projects
in Egypt were caused by challenges faced by the construction project owners in financing the
construction projects, frequent breakdown of the contractor’s equipment or machines and lastly
the availability and the fluctuations in the prices of the construction materials (Aziz & Abdel-
Hakam, 2016).

Different stakeholders in construction projects contribute to the risks that are associated with
construction projects. Some of the risks in construction industry emanate from decision makers,
technological factors involved in construction industry, organisation structure of a construction
company and even the environment where construction is taking place. Construction
companies manage risks through reactive processes rather than proactive processes. In this
research project there will be an evaluation of the company’s performances that apply risk

management strategies and those that do not (Aziz & Abdel-Hakam, 2016).

Literature survey has shown that there are a number of factors that contribute to construction
risks. According to the study conducted by Berenger et al., 2016, it was revealed that supplies
of faulty materials, poor communication and financial failures were significant risks
experienced by construction contractors. In developing countries there is very little evidence
on successful implementation of risk management strategies, this is because there is minimal

attention paid to risk management (Bahamid & Doh, 2017). On the projects where the author
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worked, the author experienced a lot of risks that were managed reactively instead of
strategically. Some of the risks that were experienced by the author were design risks, financial
risks, political risk, and environmental risk. The author experienced design risk on the
construction of Dwarsloop Wastewater Treatment Works, the design of the Wastewater
Treatment plant was contracted to unqualified designers. The author experienced financial risk
while working on Blantyre to Zomba Road Construction in Malawi. The country (Malawi)
experienced high rise in the inflation rates that resulted in the reduction of the profit margin for
the construction company (Mota-Engil Engenharia). The author experienced political risks on
construction of Dwarsloop Wastewater Treatment Works, when the contractor who was
working on the project dumped the cleanings of the anaerobic ponds in the fields without
approval of the department of environmental affairs. The author experienced weather-related
risk when the progress of work was affected by heavy rains that lasted for a period of three

weeks while the author was working on Blantyre-Zomba Road project in Malawi.

1.3. Problem Statement

South African construction industry experience schedule overruns, cost overruns, bad quality
of construction products and frequent scope changes, which emanate from bad risk
management strategies. During the FIFA World Cup 2010 SA construction companies
experienced cost overruns, schedule overruns and scope changes. The causes of cost overruns,
schedule overruns and scope changes were the client’s late decisions, the capacity of the

contractors, the material suppliers, and lastly external factors (Baloyi & Bekker, 2011).
1.4. Primary Research Question

What are the impacts of the current risk management strategies that are being used by

construction companies in South Africa when managing construction risks?

1.5. Secondary Research Questions
Based on the primary question the secondary questions are identified below;

e What are the frequently used current risk management strategies in South African

construction Industry?

e What are the gaps in the risk management strategies that are currently being used in SA

Construction Industry?



What are the differences in the performance of projects where risk management
strategies are applied and the projects where risk management strategies are not

applied?

1.6. The aim of investigation study

To investigate how construction companies are practically applying the current risk

management strategies to manage the risks of cost overruns, schedule overruns, bad quality of

construction product, safety, and frequent scope changes.

1.7. Research objective

The research objectives for this investigation study are:

To investigate the frequently used construction risk management strategies in South
Africa based on the four risk response mechanisms of avoidance, transfer, mitigation,
and acceptance.

To identify gaps in the risk management strategies that are used in SA Construction

Industry.

To evaluate the performance of the projects where risk management strategies were
applied and the projects where risk management strategies were not applied.

1.8. Limitations

The following limitations were identified in this study:

Some companies were not able disclose a lot of information on the strategies that they

use when managing risks for competition’s sake.

Some managers were not allowed to disclose company’s strategies to strangers based

on their company policies.

Distances between construction companies were longer in such a way that in one day

only two or one company were interviewed.

Some projects managers and safety officers were not willing to participant in the
research study. One of the managers had to stop the interview because he did not have

enough time to participate in the interview.

Some of the construction companies were not operational due to COVID 19 pandemic.



1.9. Assumptions

The following are the research assumptions in this study:
e The research participants answered truthfully and straightforward.

e The sampled population of construction practitioners had all the experience required in

answering the structured questions.

e The research participants were interested in the study and gave as much information as

they can.

e The sampled population of construction practitioners had all the experience required in

answering the structured questions.

e All construction companies were operational, none of them had shut down due to lack

of tenders from the government.



CHAPTER 2 LITERATURE REVIEW

2. Literature Review

2.1. Literature review objectives

The main objectives of literature review were to find out what has already been written on the
risk management strategies that are being used in South African construction industry and other
countries around the world. To substantiate the importance of carrying out the research in risk

management strategies and to use literature as a point of departure in carrying out this research

2.2. Literature review-Introduction

Construction companies around the globe experience a lot of construction risks (Schieg, 2006).
Studies conducted by various researchers around the world have highlighted different risks
associated with construction in different countries. What is considered as a risk in one country
may not be a risk in another country. The following studies that were conducted in Tanzania,
European Union countries, Australia, Nigeria, Lithuania, Pakistan, Malaysia, Kuwait, Egypt,
and South Africa highlights some of the risks associated with construction project in these

countries.

2.2.1. Tanzania

According to the study that was conducted by Chileshe and Kikwasi, (2013) construction
companies in Tanzania experience a lot of construction risks that causes cost overruns and
delays on completion of projects. The following are some of the risks associated with

construction industry in Tanzania:

e Lack of trained professionals

e Competition from foreign construction companies who employee competent
employees. Despite being small in number these foreign construction companies have
a big market share.

e Poor resource management which emanates from lack of awareness of risk
management processes.

e There is shortage of skills and training in construction management

2.2.2. European Union Countries
Studies that were conducted in European Union countries by Schieg in the year 2006 identified

the following risks that are associated with construction:
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e Risks that cause quality issues on construction projects which emanates from defects
interim results on material tests, project methodologies not being followed and too few
tests and controls on the construction materials.

e Human resource risks which are caused by lack of skills and coordination among team
members on construction projects.

e Cost overruns which are caused by changes in planning, complex project conditions
and delayed payment or sometimes the clients do not pay at all.

e Lack of strategy in decision making which emanates from failure to recognize
opportunities and lack of ability to consistently use opportunities.

e External risks which are caused by natural occurrences or acts of God, regime change,
shift in market or availability of new markets, new developments in legislations and
technological changes.

2.2.3. Australia

The construction industry in Australia is one of the challenging, dynamic, and risky businesses.
Major construction projects fail to meet the deadlines and cost targets this is attributed to poor
reputation in management of construction related risks (Antony, 2001). Some of the

construction risks that affect Australian construction industry are:

e Increment weather

e Poor production which is attributed to poor management of labour and plant
e Quality of construction materials

e Industrial disputes

e Delayed decisions from the clients

e Adverse physical conditions encountered on construction sites

e Health and safety related injuries

e Third party delays such as suppliers of construction materials

e Defective designs from the client and their consultants

e Fluctuations in the price of construction materials

2.2.4. Nigeria
Nigerian construction industry is one of the industries that is heavily affected by construction
risks. Construction projects in Nigeria go beyond the project deadlines and the target budgets

for the projects are exceeded. Risks associated with construction in Nigeria are grouped into
9



internal risks and external risks. The internal risks are risks that are experienced within the
construction companies and the external risks are risks that are beyond the management of the
construction companies (Ekung et al., 2015). Listed below are some of the internal and external

risk factors that are experienced by Nigerian construction industry.

e Internal risks factors which are propagated by ineffective communication among
construction team members, lack of skills among construction team, lack of project
leadership, contractor financial difficulties, sub contractor’s slow mobilization,
equipment breakdown, suppliers of materials, late delivery of ordered materials, price
escalation, sub-contractors’ financial difficulties, planning, and scheduling problems.

e External risk factors which emanate from political interference, new technology in
management of construction projects, economic factors such as inflation and

organizational culture.

Table 1 below shows the risk categories that are were experienced in the construction of

Nigeria’s East-West Coastal Highway together with the mitigation measures.
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Ref Category Heading Mitigation Strategies P IM PF
R
Pl Political Government  lack  of Government to show adequate commitment to H H CL
Political will project
P2 Change in government Backed project with legislation H H CL
P5 Political indecision Adhere to implementation milestone H H CL
Fl Financial Low budgeting Pricritized funding & seek joint funding other tiers H H CL
of government
8 Corruption & fraud Engage reputable private fund manager H H CL
Tpl Technical- Funding shortfall to  Prioritize key acquisition to enable expedient H H CL
Project acquire right-of-way demolition
TDl  Technical- Insufficient design details Design consultants to submit full and detailed as H H CL
design applicable
TD3 Incompetent design team Engage best in class consultant H H CL
TDI Ground condition Site investigation should be thorough H H CL
0
D2 Design error Peer review design H H CL
2
El Economic Market condition Improve estimate to allow for varying market H H CL
condition
Evl Environmental Flood/coastal surge Design for sea revetment and sea wall as appropriate H H CL
Ev2 Surface run-off Provide mitigation measures H H CL
Ev7 Exceptionally adverse  Program to fit float where possible H H CL
weather
Ev8 Coastal erosion EIA should address this problem H H CL
Evi4 Beaches fluctuations Adopt wait-and-see method with contingency for H H CL
mitigation
S3 Sccial Stakeholder management Prioritize and engage extensively before H H CL
construction
S4 Militant msurgence Monitor and provide for security H H CL
CMI  Cost Inaccurate cost plan Benchmark base cstimates H H CL
Management
CM4 Uncertainty of project Investigate and current toals for cost estimates H H CL
budget
C3 Construction Poor labourers training Provide adequate training for employees H H CR
Risk
C5 Lack of professionals Contractor to explore local content H H CR
Cé Force majeure Appropriate remedies in contract H H CL
Clo Political instability Study closely to understand political climate H H CR
Cl2 Construction tolerance Design consultant to recognize what is achievable H H CL
rather than what is desirous
C21 Accessibility Extensive pre-construction surveys H H CLR
C27 Dredging & disposal EIA should identify mitigation measure H H CLR
TP6  Technical Difficulty  in  serving Undertake advance consultation M M CL
Project vesting notices
TE4  Technical Miscellaneous delay issues  Improve identification of miscellaneous causes M M CR
Early works
TD7  Technical Inaccurate design data Engage competent  consultant  and modern M M CL
Design equipment
TDI Existing structures Preliminary survey should be thorough M M CL
3
TD1 Dilapidation to  existing  Detour traffic as much as possible CR
8 infrastructures
Cl Construction Delay in supply of offshore  Fund should be release in advance of construction M CL
Risk components
P3 political Inadequate government  Ensure all tiers of government are well consulted I L CL
consultation
P& Political opposition Seek opposition support hased on economic benefit g L
TP6  Technical Failure o vacate right of Pre-construction planning should be done in L L CL
Project way advance
TDe  Technical Additional  security for  Property owners should be mandated to vacate after L L CL
8 demolition demolition payment
TDe Difficulty in demolition Review schedule of property to be demolish I . ~CL

11



9.

TDe Insufficient working space Contractor to consider careful phased approach L L CR
10 for demalition

TDS5 Technical Changes in design  Prioritization of the project is work as planned L L CL

Design standards

TD9 Multiple approval problem Approval body should be harmonized L L CL
Tdll Unexpected utility crossing Site investigation should be thorough | 05 1 CL
Tl Technological Technology obsolesce Prioritized the project as planned L L CL
S6 Scocial Public objection Ensure sufficient engagement L L CL

Table 1: Principal Risk Factors in Nigeria’s East-West Coastal Highway. (source: Ekung et
al.,2015)

2.2.5. Lithuania

Construction projects in Lithuania are exposed to uncertain environments due to poor project
planning, defective designs, complexity of construction projects and presence of various
interest groups ranging from the clients, consultants, contractors, suppliers, and various
stakeholders. Construction projects are unpredictable and management of risk in construction
project was identified in Lithuania as a very important process to achieve projects objectives.
Projects should be delivered on time, within budget, within project specification and injuries
should be avoided (Banaiteiene & Banatis, 2012). Table 2 below shows the controllable risks
that were identified in the study. The risks are further divided into seven sub-categories: design,

environmental, organization, right of way, project management and construction related risks.
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Likelihvood Impact
Categories 1 (rare)-5 (very 1 (wery low)-5
frequent) (very high)
Dresign risks
D1 |Design errors and omissions 4 5
D2  |Design process takes longer than anticipated 3 4
D3  |Stakeholders request late changes 3 3
D Failure to carry out the works in accordance with 5 5
the comtract
Extermal risks
Exl |MNew stakeholders emerge and request changes 2
Ex2 |Public objections 1 3
Ex3 |Laws and local standards change 1 3
Ex4 |Tax change 1 4
Environmental risks
Enl |Environmental analysis incomplete 2 4
En2 Mew altermatives required to avoid, mitigate or 2 4
minimize envirommental impact
Organizational risks
01 |Inexperienced workforce and staff turnower 3 3
02 |Delayed deliveries 3 3
03 |Lack of protection on a construction site 2 4
Project management risks
PM1 Failure to comply with contractual quality 3 4
requirements
PM2 [Scheduling errors, contractor delays 4
PM3 [Project team conflicts 3 3
Right of way risks
Rl |Expired temporary construction permits 4
E2 |Contradictions in the construction documents 2 3
Construction risks
Cl [Construction cost overruns 4
C2 |Technology changes 2 4
Table 2: Risk categories in Lithunia (source: Banaiteiene & Banatis, 2012)

2.2.6. Pakistan

Construction project in Pakistan go beyond the planned completion dates, budget, scope, and
quality. This emanated from poor risk management in Pakistan construction industry.
According to the study conducted by Igbal et al., 2014 which aimed at highlighting the main
risks that construction companies are facing in Pakistan and the associated risk management

that the Pakistan construction companies are using to manage the risks. In the list below are

some of the significance risks that are encountered by construction companies in Pakistan:
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e Delayed payment of contractors invoices from the clients.
e Contractors cash flow problems

e Accidents on construction sites

e Defective designs from the clients

e Inaccurate estimation of the project durations

e In experienced subcontractors

e Fluctuations in exchange rates and inflation

e In adequate scope definition

e Poor quality of equipment and construction materials

e Shortage of construction materials

2.2.6. Malaysia

Malaysia is one of the countries in the world that has experienced rapid economic growth.
Construction boom in Malaysia commenced as early as in 1990’s. Construction companies in
Malaysia are more vulnerable to many risks when compared to other industries. These risks
are connected to important project players such as consulting engineers, clients and contractors
involved in construction works (Goh & Abdul-Rahman, 2015). The management of
construction risk in Malaysia is still immature with only a few construction companies utilizing
appropriate tools in construction risk management (Riazi et al., 2011). There are numerous
uncertainties connected with construction businesses which make it one of the most paying,
dynamic, and risky establishments. Risks associated with construction industries do not only
affect the construction industry alone they also affect the economic growth of the country (Goh
& Abdul-Rahman, 2015)The following are the risks that affected completion dates, budget,

quality, scope, and safety in Malaysian construction industry:

e Delays in delivering materials to construction sites.

e Lack of proper estimates when ordering materials which results into surplus materials
at the site after project completion.

e Late payment of contractors’ invoices from the client

e Escalation in material costs

e Technical risks

e Increment weather

e Human resource risk
14



e Political risk

e Unstable construction regulations

From the study it was established that risks experienced by construction companies in Malaysia
were interrelated. The occurrence of one risk generated the occurrence of other risks. For
instance, material wastage was caused by poor workmanship. Poor workmanship emanated
from bad practices when handling construction materials, setting out error, ordering materials
that do not conform to specifications, improper storage, and misdemeanor. Low productivity
during construction projects was caused by low technology usage, inadequate site
administration, use of unskilled labour, poor duration estimation, shortage of manpower, non-
conducive and accident-prone environments. The tables 3 to 6 show the risks associated with
Malaysian construction industry, allocation of risks among project participants and the
obtained scores from the survey that was conducted in Malaysia. The scores represent the
results of the survey in which the respondents were asked to identify the project participant that
is in a better position to manage the risk mentioned in the risk type column. Table 6 shows the

risks that were not allocated to any contracting party.

- Age responsibility,
Obtained score g P )

AS (%)
No Risks type % %
- s = - = .=
= = & G = 2
2 = o = s =
-1 ra = o r =
et et ] L st vl
1 Risk of defective design R, 68 3 15 79 3 17
2 Risk of funding problems for project R, 77 2 7 90 2 8
3 Delays in obtaining permits R, 50 16 20 58 19 23
4 Delay in availability of drawings R, 75 4 7 87 5 8
5  Risk of change in codes and regulations R, 50 5 31 58 6 36
6  Risk of Changes in scope of work R, 6l 6 19 71 7 22
7  Improper scope of work definition in contract R SF) 4 32 58 5 37
8  Payment delays R, 67 5 14 78 6 16

Table 3: Client’s responsibility (source: Igbal et al., 2014)
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Obtained score A& responsibility,

AS (%)
No Risks type %' %

= E 0§ =z E 3
1 Accidents/safety during construction R, 6 55 25 7 64 29
2 Risk of bad quality material/equipment R, 3 75 8 3 87 9
3 Inaccurate execution plan/schedule R, 4 73 9 5 85 10
4 Risk of insufficient technology R, 6 62 18 7 72 21
5  Theft/robbery of material at site R, 2 77 7 2 90 8
6  Third party delays R, 8 49 29 9 57 34
7 Risk of labor, materials R. 2 80 4 2 93 5

and equipment availability

8  Risk of labor disputes and strikes R, 0 80 6 0 93 7
9  Poor performance of subcontractor R~ 2 80 4 2 93 5
10 Poor coordination with subcontractor R, 4 77 5 5 90 6
11  Risk of defective material from supplier R, 2 77 7 2 90 8
12 Shortage of plant and equipment R, 3 78 5 3 91 6
13 Poor productivity of plant and equipment R, 2 83 1 2 97 1
14 Shortage/delay of material supply R, 2 79 5 2 92 6
15 Lack of qualified staff R, 0 45 41 0 52 48
16  Poor competence and productivity of labor R, 1 82 3 1 95 3

Table 4: Client’s responsibility. (source: Igbal et al., 2014)
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Obtained score Age responsibility,

AS (%)

S/No Risks type g g

= g = =
U ) v ) & 7!
1 Risk of natural disasters R. 30 4 52 35 5 60
2 Delays due to disputes with contractor R, 15 9 62 17 72
3  Inappropriate risk allocation in contract R 27 9 50 31 10 58
4 Risk of exchange rate fluctuation R, 30 11 45 35 13 52

and inflation

5  Terrorism/war threats R, 25 2 59 29 2 69
6  Adverse weather conditions R, 22 4 60 26 5 70
7 Political instability R, 23 5 58 27 6 67
8  Corruption including bribery at sites R, 5 17 64 6 20 74

Table 5: Shared responsibility (source: Igbal et al., 2014)

. ) Age responsibility,
Obtained score AS (%)
S/No Risks type g g
= =
g8 &£ T & £ %
1 Risk of unforeseen site conditions R, 29 16 41 34 19 48
2 Risk of differing site conditions R, 37 14 35 43 16 41
3 Inaccurate estimation of quantitiesof work ~ R,. 28 38 20 33 44 23
4  Inadequacy of insurance R, 17 30 39 20 35 45

=
[
=]
f—
[¥=]
b
oo
.
(¥ ]
[
[
(e3
[

Delays due to lack of availability of utilities

Table 6: Undecided responsibility. (source: Igbal et al., 2014)

2.2.7. Kuwait
Risk affects the profitability of construction companies in Kuwait. Risk management practices
are not well documented in Kuwait this is due to Kuwait’s heavy reliance on oil reserves and

the construction industry represents a small percentage of the gross domestic products GDP.
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According to the study by Kartam and Kartam (2000) construction companies in Kuwait accept
and share most of the risks which were identified. In the survey it was established that the client
shared only 15% of the risks and the remainder (85%) of the risks are taken care by the
construction companies. The following are some of the risks factors that cause delay in project

delivery, over budget, unsatisfactory product quality and unsafe working environment in

Kuwait:
o Differing site conditions
e Increment weather
e Sub-contractors’ technical qualifications, reliability and financial
stability
e Defective designs
2.2.8. Egypt

According to El karim et al., (2017) the main causes of disputes in Egyptian construction
industries emanate from delays and failure to complete the work in specified cost and time
frame. The consequence of schedule overruns and cost overruns do not only impact the
construction industry but the overall economy of Egypt. The following are some of the risks
which were identified in Egyptian construction industry categorized into site conditions,

resources, project parties and project feature related factors:

e Site conditions comprises of the following:
i.  Environmental factors
ii.  Sub-surface
iii.  Site location
e Resource related risks include the following:
i. Labour
ii.  Equipment
iii.  Material
e Project parties related risks are caused by the following parties:
i.  Project owner
ii.  Engineering and design team
iii.  Contract and project management team
e Project feature risks include:

i. Financial
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ii.  Political
iii.  Schedule

2.2.9. South Africa

Even though the stadia were ready for 2010 FIFA World Cup some of the stadia were not ready
for Confederation Cup which is the curtain raiser event for the World Cup. The following risk
factors contributed to cost overruns during the construction of the stadia (Baloyi & Bekker,
2011):

e Price increase in the cost of construction materials

e Poor estimates of construction material quantities

e Scarcity of skilled labour

e Late award of construction tenders by the clients

e Degree of complexity of the designs of the stadia

e Escalation in the cost of labour

e Poor quantity take-off

e Variation orders by the clients during construction stage
e Scarcity of manpower

After the risks were ranked, it was established that the most significant risk factor was “price
increase in the cost of construction materials”. Whereas “poor estimates of construction
material quantities” was the second significant risk factor which contributed to cost overruns
(Baloyi & Bekker, 2011).

According to the same study that was conducted by Baloyi and Bekker in 2011, the risk factor

which contributed to delays in completion of stadia projects were:
e Incomplete designs
e Scope changes
e Client’s indecisive

e Late instruction from the clients
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e Scarcity of skilled labour

e Bad planning and scheduling of construction work
e Strikes and labour disputes

e Scarcity of manpower

e Bad dissemination of information by the client

e Delay in approving work by the client

From the findings it was established that the highest ranked risk factors that contributed to
project delay emanated from the client actions such as “incomplete designs’, “scope changes”,

“clients’ indecisive”, “late instruction from the clients”.

Chihuri and Pretorius, 2010 identified the following risks during the construction of stadia,

Gautrain, and associated infrastructures during the run up to the FIFA World Cup:
e Escalating cost of infrastructure

The cost of stadia during the preparation to hosting of 2010 FIFA World Cup escalated due to
the rise in the cost of construction materials. The roof structures and lights for the stadia were
imported from other countries. The fluctuation of the South African Rand against the major
currencies also contributed to the escalation in cost of the stadia. The cost of constructing
Gautrain rapid-rail link project was estimated to cost R7 billion in the year 2002 and when the
project started it was established that Gautrain Project would cost over R25 million. The
construction cost of the stadia was affected during the inception of stadia project in 2005 the
estimated cost was R6 Million and during implementation the cost rose to over R10 billion
(Chihuri & Pretorius, 2010).

e Power shortages

The stadia, Gautrain and all the projects which were being constructed in preparation to hosting
of the FIFA World Cup in 2010 were threatened by Eskom’s unstable power supply in 2007
and early 2008.This unreliable power supply from Eskom smothered and clipped much needed
economic growth in SA (Chihuri & Pretorius, 2010).

e Skill shortages
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The construction industry experienced critical skills in construction and engineering fields
during the run up to the hosting of the World Cup. In other projects skills were sourced from
foreign countries and this resulted in an increase in cost of construction projects (Chihuri &
Pretorius, 2010).

2.3. Risks and Uncertainty

Risks are detrimental occurrences on construction projects that have undesirable impact on the
deliverables for instance cost, time, scope, quality, and safety. With risks there is knowledge
that there is a probability of their occurrence. Not all risks are negative some risks create
opportunities for the project. Uncertainty is unknown risk; it also has negative or positive
impact on the project. It is very difficult to manage uncertainty than to manage risks during
construction projects. Risk is uncertainty that can be estimated whereas uncertainty is risk that

cannot be estimated (Serpell et al., 2015).

Construction industry faces the following types of risks; financial, time, technical, market,
natural, external, and internal risks (Szymanski, 2017). In construction projects risks can
manifest themselves in five main stages; preliminary design, tender, detailed design,
construction works and during financing stage. Risk that are encountered by construction
companies during implementation are risk of protest, risk of poor soil investigation, poor work
schedule, equipment failure, employee’s absenteeism, incompetent employees, delays in
material procurement, poor quality, scope changes and poor work organization (Szymanski,
2017).

2.4. Risk Management

Risk management process consists of planning, identification, analysis, response strategies and
control of risks. Risk analysis is comprised of two processes qualitative and quantitative risk
analysis. Qualitative analysis of risks comprises of arranging risks according to their degree of
impact on the project. Quantitative analysis of risks is based on probability of occurrence and
associated monetary losses due to the occurrence of the risks (Keshk et al., 2017). Risk
responses comprises of avoidance, transfer, mitigation, and risk acceptance. Risk management
does not eliminate risks from construction projects but mitigate the impacts of risks on the
project. Figure 2 below from PMBOK 5™ edition shows an overview of risk management

process.
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Project Risk

Management Overview
11.1 Plan Risk
" : : 11.8 Identify Risks
_
1 Inputs 1 Inputs

.1 Project management plan

.2 Project charter

3 Stakeholder register

A Enterprise environmental
factors

S Organizational process assets

2 Tools & Techniques
1 Analytical techmiques
2 Expert judgment
3 Meetings

3 Outputs

l—{ .4 Quality management plan

1 Risk management plan
.

11.4 Perform Quantitative
Risk Analysis

1 Inputs
.1 Risk management plan
2 Cost management plan
3 Schedule management plan
A Risk register
5 Enterprise environmental
factors
6 Organizational process assets

N

Tools & Techniques

1 Data gathering and
representation techniques

2 Quantitative risk analysis and
modeling techniques

3 Expert judgment

3 Outputs
1 Project documents updates

.1 Risk management plan
.2 Cost management plan
3 Schedule management plan

.5 Human resource
management plan
6 Scope baseline
.7 Activity cost estimates
8 Activity duration estimates
9 Stakeholder register
10 Project documents
11 Procurement documents
12 Enterprise environmental
factors
.13 Organizational process assets

2 Tools & Techniques
.1 Documentation reviews
2 Information gathering
techniques
3 Checkdist analysis
A Assumptions analysis
5 Diagramming techniques
6 SWOT analysis
7 Expert udgment

3 Outputs
1 Risk register
. J

11.5 Plan Risk Responses

1.1 Inputs
.1 Risk management plan
2 Risk register

.2 Tools & Techniques

.1 Strategies lor negative risks or
threats

2 Strategies for positive risks or
opportunities

3 Contingent response
strategies

A Expert judgment

3 Outputs
.1 Project management plan
updates
2 Project documents updates

— 4 Enterpnse environmental

11.5 Perform Qualitative

1 Inputs
.1 Risk management plan
2 Scope baseline
3 Risk register

factors
5 Organzational process assets

2 Tools & Techniques

1 Risk probability and mpact
assessment

.2 Probability and impact matrix
3 Risk data quality assessment
A Risk categorization
S Risk urgency assessment
6 Expert judgment

3 Outputs
.1 Project documents updates

\ &

11.6 Control Risks

1 Inputs
.1 Project management plan
2 Risk register
3 Work performance data
4 Work performance reports

2 Tools & Techniques
.1 Risk reassessment
.2 Risk audits
.3 Variance and trend analysis
A Technical performance
measurement
5 Reserve analysis
6 Meetings

3 Outputs
1 Work performance information
.2 Change requests
.3 Project management plan
updates
A Project documents updates
5 Organizational process assets

updates
J

2.5. Processes involved in risk identification
According to PMBOK 5™ edition risk can be identified through review of documentation,
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Figure 2: Project Management Overview (Source: PMBOK 5" edition)

gathering of information, checklists, assumptions, diagramming methods, swot analysis and
expert judgement. Reviewing of documentation comprises of critical review of plans,
assumptions, and previous project files. Information gathering is a procedure of capturing
project risks and is conducted through Delphi technique, interviewing, brainstorming and

identification of the root causes of risks. Brainstorming is conducted through meetings in which



members are allowed to contribute without being criticised. Risks are identified after
brainstorming and they are characterized by type of risk and their descriptions are refined. In
Delphi method one facilitator solicits risks from the respondents through a structured
questionnaire. The identity of the correspondent is kept confidential. With regard to Delphi
technique there is less bias as compared to brainstorming. In interviewing, the facilitator
interviews experienced participants, subject matter experts and relevant stakeholders to
identify risks associated with the construction project. In root cause analysis there is
identification of problems and their associated causes and finding ways of preventing the
problems from happening. Checklist is another tool used in identification of risks, a check list
is reviewed from time to time to remove unnecessary risks on the list, a checklist records all
the historical risks that have been experienced by similar construction project. Assumption
analysis is a risks identification process where risks to the project are identified grounded on a
set of hypotheses, scenarios, or assumptions. Risks are identified based on the inaccuracies,
instabilities, and inconsistencies of the assumptions. Diagramming techniques of risk
identification comprises of cause-and-effect diagrams, popularly identified as fish bone
diagrams, procedure flow charts which highlights how systems interrelate and lastly influence
diagrams which shows how the variables in projects influence one another. SWOT analysis
with regard to risk identification is a procedure that identifies any opportunities that come about
due to the strength of an organisation and any risks that come about due to organisation
weaknesses. In expert judgement practitioners with relevant experience in construction project
are asked to come up with the possible risks that are associated with the construction project
(Flanagan & Norman, 1993).

After all the risks have been identified there is need to come up with a register of risks where
all risks are stated and described. The causes of the risks are identified, consequences,
probability of occurrence, impact of risks, risk score, risk ranking, risk control strategy and risk
owners should also be identified (PMI, 2013).

The study investigated how the construction companies generate a risk register and
documented all the risks associated with a particular project. The main final product of risk
identification is a risk register. Figure 3 below shows the processes that are involved in risk
identification (PMI, 2013).
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.1 Risk management plan .1 Documentation reviews .1 Risk register
.2 Cost management plan 2 Information gathering
3 Schedule management techniques
plan .3 Checklist analysis
4 Quality management plan A Assumptions analysis
5 Human resource 5 Diagramming techniques
management plan 6 SWOT analysis
6 Scope baseline .7 Expert judgment
.7 Activity cost estimates % »
8 Activity duration
estimates

9 Stakeholder register

10 Project documents

.11 Procurement documents

12 Enterprise environmental
factors

.13 Organizational process
assets

N J

Figure 3: Risk identification processes (source: PMBOK 5™ edition).

2.6. Risk analysis

After risk identification there is need to conduct a risk assessment. Assessment of risks is
carried out using either qualitative or quantitative methods. Examples of quantitative risk
assessment are sensitivity analysis, scenario analysis, probability analysis and decision trees.
Qualitative analysis for risk assessment is based on descriptions, and the description can
describe more on the likelihood and impact of a risk. Qualitative methods are favourable when
there is scarcity of numerical data. Risks are classified based on their likelihood and impacts
(Szymanski, 2017). The research topic focussed on qualitative approach to management of
risks, in this research structured interviews using structured questions were used to generate

data for the research.

2.7. Qualitative Risk Analysis

PMBOK 5th edition states that qualitative risk analysis is the process of looking at risks by
combining the impact with probability for further analysis. This helps to rank risks from high
impact risks to low impact risks. Managers on construction project using qualitative risk
analysis are able to concentrate their resources on high priority risks. Figure 4 below shows the
probability and impact matrix. The probability of occurrence of the risk is multiplied by the

impact to get the risk rating.
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Probability and Impact Matrix

Probability

0.90 0.05 .09 0.0 0.05

0.70 0.0 0.07 0.07 004

0.50 0.03 0.05 0.05 0.03

.30 0.02 0.02 0.03 0.02

0.10 0.01 001 0.02 0.04 0.08 0.08 .04 0.02 .M oM
[VRA TR 0.0y 0200 040/ 080y 0.8y Aoy LU ) LU LT by
Very Low Low Moderate High | WeryHigh | Vesy High|  High | Moderate | Low Weery Low

Impact (numerncal scale) on an objective {e.g., cost, time, scope or quality)

Each risk is rated on its probakility of cceurning and impact on an efjective i it does ccour, The organization”’s
thresholds for low, moderate or high risks are shown in the matriz and determine whether the nsk is sconed
as high, moderate or low for that objective.

Figure 4: Risk matrix (Source: PMBOK 5™ edition)

Qualitative methods used in risk assessment are likelihood and impact assessment of risks.
Risk rating matrices are generated from probability and impact assessment of risks (Mhetre et
al., 2016). The figure 5 below shows the input, tools and techniques and outputs in qualitative

risk analysis.
Inputs Tools & Technigues
.1 Risk management plan .1 Risk probahility and .1 Project documents
2 Scope baseline impact assessment updates
3 Risk register 2 Probability and impact
A Enterprise environmantal matrix
factors 3 Risk data quality
5 Organizational process assessment
assals A4 Risk categorization
" /| 5 Risk urgency assessment
§ B Export judgment

A

Figure 5: Qualitative risk assessment (source: PMBOK 5% edition)

2.8. Quantitative Analysis of risks
PMBOK b5th edition states that quantitative analysis of risks is the process of calculating

numerical impact of the risks on the deliverables of construction projects. The impact can
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contribute to increased cost of the project or schedule overruns. The tools that are used in
quantitative risk management are risk plan for risk management, schedule management plan,
cost management plan, registry for all risks, enterprise environmental factors and
organizational processes. Figure 6 below shows the processes and tools that are used when

analysing risks quantitatively.

.1 Risk management plan .1 Data gathering and 1 Project documents
.2 Cost management plan representation updates
3 Schedule management techniques
plan 2 Quantitative nsk analysis
A Risk register and modeling techniques
5 Enterprise environmental 3 Expert judgment

factors
& Orpanizational process

assots
M "y

Figure 6: Qualitative risk assessment (source: PMBOK 5™ edition).

2.9. Risk responses

Risk responses which are employed to respond to risks are avoidance, transfer, mitigation, or
reduction of risk. While responses to opportunities are exploitation, sharing, enhancement and
acceptance of an opportunity (Mhetre et al, 2016). Figure 7 shows the processes involved in

risk responses.

.1 Risk management plan .1 Strategies for negative 1 Project management plan
.2 Risk register nisks or threats updatas
2 Strategies for positive 2 Project documents
nsks or opportunities updates
3 Contingent response
strategies

4 Expert judgment
e

Figure 7: Risk response process (source: PMBOK 5 edition).
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2.10. Risk control

Final step in risk management is risk control that comprises of implementation of risk response
mechanisms, tracking the effects of the risks on the project deliverables, documentation of
potential risks and assessment of risk management effectiveness throughout the project.
Control and monitoring are the methods that are employed when evaluating risk management
strategies that are currently being used by construction companies (PMI, 2013). Figure 8 below

shows the process that are involved in risk control.

Tools & Technigues Outputs
.1 Project management plan .1 Risk reassessment .1 Work performance
-2 Risk register 2 Risk audits infarmation
3 Work performance data .3 Vanance and trend 2 Change requests
A Work performance analysis 3 Project management plan
reports 4 Technical performance updates
mieasurament 4 Project documents
5 Reserve analysis updates
& Meetings .5 Orgamizational process
. A assots updates
. iy

Figure 8: The process of risk control (source: PMBOK 5" edition).

2.11. Methodology used in review of literature
The methodology used in reviewing of literature involved searching on the recently published
journal articles on risk management in construction industry. PMBOK 5% edition, google

scholar and science direct were some of the sources that were used by the author.

The following key words were used when searching for literature on the internet. The key
words in the search were risk management in construction industry, identification of risks, risk
assessment, risk response strategy in construction industry, monitoring of risks and review in
construction industry, delays projects completion dates, cost overruns in projects, Sources of
poor-quality work in construction industry, Current challenges experienced by construction

companies in SA.

2.12. Topic Area 1
The first topic area is on risk management with regard to management of risks of cost overruns,
schedule overruns, quality (Smith & Merrit, 2002) and safety related risks on construction

projects.
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2.13. Topic Area 2
The second topic is on risk management strategies that are used in South African construction
Industry (Baloyi & Bekker, 2011).

2.14. Literature Review Key Findings
The main findings from literature reveals that construction industry experience risks that causes
schedule overruns, cost overruns, scope changes and poor quality of construction products.

Companies manage risks reactively rather than proactively (Baloyi & Bekker, 2011).

The other finding is that qualitative methods are favourable when there is scarcity of numerical
data. Risks are classified based on their likelihood and impacts (Szymanski, 2017).

2.15. Literature Review Conclusion

Risk is defined as anything that can affect successive completion of construction project with
respect to time, cost, quality, scope, and safety. Risk affects construction projects positively
and sometimes negatively. Risks which affect construction projects positively are called
opportunities and those that affect projects negatively are called risks. The responsive
mechanisms for positive risks are exploit, enhance and sharing of the opportunities with other
stakeholders on the project. Risks response mechanisms for negative risks are avoidance,

acceptance, mitigation, and transfer (Kerzner, 2017).

Risk management comprises of the following processes: planning for risk, identification of
risks, analysis of risks (quantitatively or qualitatively), responding to risks and controlling of
the risks. Risk management strategies are the response and control mechanism that are used by

construction companies (Serpell et al., 2015).

From various studies that were conducted across the globe some of the commonest risks on
construction projects are shortage of skilled personnel, delayed payment of construction
companies’ invoices, increment weather, adverse physical conditions, defective or incomplete
designs, frequent breakdown of construction machinery, inflation and price fluctuations of
construction materials, inaccurate estimation of the project duration, inexperienced sub-
contractors, inadequate scope definitions, political risks, lack of skill in ordering of

construction materials etc.

Risk management in South Africa is being carried out using intuition and gut feeling, there is

no structured risk management in place to manage risk in construction. Construction risk

management in South Africa is still at an infant stage even though some construction
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companies have adopted the principles of project risk management, they still do not apply risk
management principles throughout their project life cycle. The lack of appreciation of the
benefits associated with structured project risk management was one of the reasons that
contributed to the general lack of appreciation of structured risk management. The other two
reasons were lack of knowledge in project risk management and the perception that risk

management is costly to construction companies (Chihuri & Pretorius, 2010).
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CHAPTER 3 RESEARCH DESIGN

3. Research Design

The research assumption in this research is epistemology, which gives a wider choice of
methods to be used. The author went to construction contractors and investigated the risk
management strategies that are being applied in management of construction risks. This study
focussed on the risk management strategies that are applied at construction stage. The reason
being that the construction companies’ involvement in construction project cycle is
concentrated at tender, construction and close out stage. Much of the construction companies’
effort are spent on the construction stage. During the construction stage construction companies
experience a lot of risks which contribute to cost overruns, schedule overruns, poor quality of
construction product and scope changes. The author asked structured questions and verified
how companies manage risks through use of company records. The following sub-headings

under research designs explains the research design in detail.

3.1. Research philosophy and approach

Research philosophy for this study is a hybrid of interpretivism and pragmatism. The reason
the researcher is using interpretivism is that this study created new, richer understandings and
interpretations of methods that are being used by construction companies in management of
risks in their business environments. Interpretivism emphasises that humans are different from
physical phenomena because they create meanings (Saunders et al., 2016). Construction project
managers and safety officers from different organisations answered questions differently from
each other because they have different experience in risk management. Risk management in
construction projects has a bearing on the interaction of construction project managers in the
organisation. Interpretivism recognises that their interpretation of research materials and data
and thus their own values and beliefs, played an important role in the research process. The
researcher used pragmatism philosophy because this study starts with a problem statement and
is aimed at finding practical solutions to risk management in construction companies that will
inform future practice. In this study the important determinant of the research design and
strategy is the research problem. This study is addressing the research problem and research
question. The explanation above explains why the hybrid of interpretivism, and pragmatism

philosophies were used in this study (Saunders et al., 2016).

The research logic is inductive approach in a way that the research study starts with collecting

of data. Generalisations is made on the strategies that are being used by construction companies
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in SA when managing construction risks at both construction and tendering stage. The data
collected from companies is analysed qualitatively. Theory regarding the risks management
strategies that are used by construction companies will emerge from the data that will be
collected through interviews (Saunders et al., 2016).

The methodological choice of the study is mono method qualitative. The research is based on
qualitative analysis of data that was captured using structured interviews. The interview

participants were interviewed using structured question.

The research strategy that the researcher used in this research is narrative inquiry. Qualitative
data was collected using structured interviews to gather data from the research participants. It
is called narrative inquiry because its focus is to explain the outcome of the interview in
qualitative research (Saunders et al., 2016). The researcher listened to the experiences of the
research participants regarding risk management strategies that are applied by construction
project managers and health & safety officers, when dealing with risks in construction. Through
narrative inquiry the research participants were able to shed more light on their personal

experiences regarding the management of risks in their organizations (Saunders et al., 2016).

The time horizon for the research interviews was cross-sectional because the research sought
to establish the risk management response strategies that are currently being used by
contractors in South Africa to manage construction risks (Saunders et al., 2016). The research
is based on interviews that were conducted over a short period and qualitative methods of data

analysis was used.

The final stage in the research onion is the collection and analysis of the data that was captured
during the structured interviews. The author identified important themes and patterns from the

data that was collected using structured interviews.

3.2. Methodology

The interviews with the research participants were timed in a way that there was sufficient time
after one interview to analyse the interview results before proceeding to the next interview.
Appointments were made with the construction project managers and safety officers before the
interview and the participants were informed about the purpose of the interview. The structured
interviews were conducted in Gauteng Province in the cities of Johannesburg and Pretoria.
These two cities were used as laboratories for this study because Johannesburg is the

commercial city in SA and Pretoria is the Capital City of SA and most big construction
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companies in SA have their headquarters in these two cities. Placing of construction
companies’ headquarters in either of the two cities facilitates smooth running of construction
projects across all the nine provinces of SA. Johannesburg and Pretoria are geographically
located at the centre of SA.

3.3. Research methods
The philosophy that is used in this study is a combination of interpretivism and pragmatism.
The research methods that were used in this research were structured interviews, recording of

the interviews using phone, research notebooks and reflective diary or journal.

3.4. Population and Sampling

The research experienced sampling bias in a way that only companies that accepted the
researcher’s booking for interviews were visited and those that did not accept the booking were
not visited. The sampling method that was used was convenient, only the construction
companies in Gauteng province were interviewed. The population for this objective comprised
of construction project managers and health and safety officers from different construction
companies in Gauteng Province (Pretoria and Johannesburg). Sampling was conducted through
non-probability sampling. The group that was interviewed comprised of volunteers. Access to
the volunteers was through snowballing and self-selection by the researcher. Appointments
with the construction project managers were arranged through visits to the construction
company’s premises, through telephonic appointments and email communications. Seventeen
managers from different construction companies were interviewed. Responses from interviews
were captured on separate sheet of paper and recorded on recording device. To maintain
confidentiality names of companies and individuals who participated in the interviews were
not disclosed. The researcher did not interview contractors in CIDB grade range of 1 to 6,
because a lot of contractors in this category do not have capacity to carry out big construction
projects. The interviewer did not interview foremen because most of them are not involved in
strategic decision making. The interviewer did not interview companies outside Gauteng
because a lot of big construction companies have their headquarters in Gauteng.

3.5. Development of the Research Instrument(s)

The research instrument that was used was structured interview. The structure interviews
managed to capture the risk management strategies that are being used by construction
companies when managing construction risks. The structured questions were prepared in

alignment with the literature review from journals, books, and internet search. The interviews
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started with introductions, the researcher introduced himself to the research participant and the
researcher asked the participant to introduce themselves. After introduction the researcher
stated the purpose of the interview. The researcher told the participant that the purpose of the
interview was for academic purposes only. The researcher told the participant that the interview
takes less than 30 minutes. The researcher told the participants that he was investigating the
risk management strategies that are being used by construction companies when managing
construction risks. The researcher informed the participants that the interviews were strictly
confidential and participation in the interview was voluntary. At any time, the participant felt
uninterested in the interview were free to stop or withdrew from the research interview. The

table 1 below is a list of the questions that were asked during the structured interviews.
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strategies in your company?

Number | Question Reference
1. What is your position in this construction company? General introductory
guestion.

2. What qualifications are required for someone to occupy | General introductory
your position in this company? question.

3. Do you have a risk management plan in your | Risk management
organisation? definition from literature.

4. What do you know about risk management in | Risk management
construction? (literature review)

5. Which tools or methods do you use when identifying | PMBOK 5™ edition
risks?

6. What are the common risks that your company | Literature from academic
experience on construction projects? journals

7. What measures do you implement to manage the | Literature from academic
common risks on construction projects? journals

8. Who is responsible for management of risks in your | General enquiry question.
organisation?

9. How do you plan risk management in your organisation | PMBOK 5" Edition

10. Do you have arisk register in your organisation that you | Literature from academic
use on construction projects? journals

11. How do you prioritise risks in your organisation? Literature from academic

journals

12. Which risk analysis do you frequently use between | Literature from academic
guantitative and qualitative risk analysis? journals

13. Which risk management response strategies do you use | Literature from academic
in your company? journals

14. How do you control and monitor the risk management | Literature from academic

journals

Table 7: Research questions.
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3.6. Ethical Risks and Mitigation Strategy
The following are some of the procedures that were followed to ensure that research ethics was
adhered to.

e The research participants were informed on the objective of the research, nothing was

hidden from the research participants.
e The research participants were treated with respect.
e The identities of the research participants were kept anonymous.

e The research participants participated voluntarily; they were not forced to participate in

this research.

e The participants had the right not to answer some of the questions that were asked by

the researcher.

e Anonymity and confidentiality of the research participant were maintained during
analysis and reporting of research findings.

e The research interviews were conducted in a safe environment for both the researcher

and the research participants.
e The participants were asked for permission before recording of the interview.
e The true purpose of the research was not concealed from the research participants.
e The confidentiality of the research participants was always protected.

e The participants of the research were not influenced by the researcher on their views

regarding risk management in SA Construction Industry.

3.7. Validity and Reliability

The instruments (structured interviews) that were used during the face-to-face interviews were
valid. Validity was achieved because most of the questions were drawn from prior journal
articles. Measures were taken to provide the participants with relevant information and question
themes before the interview. This gave the participant ample time to consider the information
that was being requested and time to assemble relevant documentation for the interview. These
efforts promoted validity and reliability of the research instruments reference (Petrovic, 2017).

According to Bryman et al., (2011) and Saunders et al., (2009 reliability implies the degree to
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which data collection and analysis generates consistent results while validity involves the
actual precision of the research instruments. The research questions were understood by the
participants as intended by the researcher and the responses were understood by the researcher
as intended by the participants. Valid research questions facilitated collection of precise and
reliable data. According to Saunders et al., (2009) four stages must happen before research
questions can be considered valid and reliable. Figure 9 below shows the stages that must occur

for validity and reliability to be satisfied.

1 2 3 4

Researcheris clearabout ~ Respondentdecodesthe  Repondent Researcher decodes the
the data required and question in the way the answers the question answer in the way the
designs a question researcher intended respondent intended

Figure 9: Four stages that must occur before research questions can be considered valid and

reliable (source: Saunders et al., 2009)

3.8. Data Analysis

Data analysis in this research is thematic analysis. In thematic analysis data is analysed to check
if there are patterns or themes within the qualitative data (Saunders et al., 2016). Thematic
analysis searches for themes and patterns that are common to the research data set. This analysis
is associated with the coding of the data to identify themes and patterns for detailed analysis

regarding the research question.
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CHAPTER 4. ANALYSIS AND RESEARCH FINDINGS

4. Analyses and research findings

This chapter presents and analyses the research findings on the risk management strategies that
are being used by construction companies in Gauteng province (Pretoria and Johannesburg),
when managing construction risks. Seventeen research participants’ responses to the interview
questions are presented and analysed. The responses to the 14 interviews questions by the 17

interview participants are as detailed in the following sections:
4.1. Positions of research participants in their organisations

e What is your position in this construction company?

The responses to this question from the 17-respondent showed that the participants to the
research interview were 13 construction project managers, 1 assistant construction project
manager and 3 were health & safety officers. The targeted population of the study were skewed
towards construction project managers because they are the ones who are involved in all the

stages of construction projects. Table 2 summarizes the above data in tabular format.

Position in the company Number interviewed
Construction project manager 13

Health & safety officers 3

Assistant construction project manager 1

Total interviewed 17

Table 8: Number of research participants and their positions

According to SACPCMP guidelines construction project managers are involved in all the
stages of construction project delivery. The following are the stages in which the construction

project managers are involved:

e Stage 1-project initiation and briefing

e Stage 2-concept and feasibility

e Stage 3- design development

e Stage 4-tender documentation and procurement

e Stage 5-construction documentation and management
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e Stage 6-project close out

Based on the construction project managers involvement and their knowledge the results of
this study can be generalized even though this study is focussing only on tender and
construction stage and close out stages of project delivery.

5.2. Qualifications of research participants
e What qualifications are required for someone to occupy your position in this

company?

Responses to this question from the 17 respondents showed that a lot of them possessed
construction related qualifications. This is evidence that shows that one way of managing risks
on construction projects is to appoint personnel with the suitable qualifications for the job.
Appointment of suitable candidates on construction projects is one of the risk management
strategies that are being used by construction companies in Gauteng province when managing
construction risks. Total quality management states that customer satisfaction is achieved
through proper coordination of the processes that are involved in production and that the people
executing the works should be well trained to do the work. The personnel on construction
projects should focus their energies in meeting the requirements of the construction project
(Nel, 2006) . Some of the safety officers were highly skilled in safety management. Big
construction companies are careful when it comes to employment of personnel considering the
numerous risks associated with construction of capital projects. The projects demand good
knowledge of the risks associated with the construction of the projects. Personnel with
professional registration and years of experience are more knowledgeable of the risks
associated with the construction project than inexperienced professional who just join the
construction industry straight from university or college. The figure 9 below shows the
seventeen research participants who were selected from the construction company in CIDB
range of 7 to 9. Four of the participants had Bachelor of Technology in civil engineering plus
registration with ECSA. Two had Bachelor of Science in Construction studies, one had
Bachelor’s Degree in Quantity Surveying, one had Bachelor’s Degree in Management, two had
Bachelor of Civil Engineering, one had Bachelor of Technology in Transportation, one had
only experience in earthworks and no academic qualification, one had project management
degree and the other had a Diploma in Building. One of the three safety officers in addition to
having Diploma in Safety Management and Samtrack is professionally registered with
SACPCMP as a professional construction Safety Officer. The qualifications attained by the
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respondent assisted the respondent in acquiring knowledge of the processes that are undertaken
during construction projects. This knowledge enabled them to plan for risks, identify risks,
analyse risk, and come up with response mechanism to manage risk associated with
construction projects. Even though the qualification of the respondents did not cover enough
scope on risk management in construction, their qualifications coupled with the numbers of
years of experience assisted the interviewees to manage risks associated with construction
proactively. The respondents demonstrated that they were aware of the underlying factors
which cause cost overruns, schedule overruns, injuries, poor quality work and scope changes
on construction projects. The participants with qualifications and experience were using gut
feeling and intuition to proactively manage risks despite not having formal risk management

qualifications.

Qualifications of research participants
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Figure 10: Qualifications of the research participants.
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5.3. Risk management planning in organisations

e Do you have a risk management plan in your organisation?

When asked if they have a risk management plan in their organisation 12 of the respondent
said that they had risk management plan in their organisation and 5 of them said that they did
not have any risk management plan. One of the reasons 5 of the respondent had no risk
management in place was due to lack of commitment from top management regarding risk
management in their organisations. Some of the respondent who stated that they do not have
risk management plan they said that their companies do not pre-plan for risk management they
just resolve the risks as they happen on the projects. Some of them said that they use experience
from other projects and prepared a programme of works that they use when dealing with some
of the risks such as procurement risks and quality management risks. All the respondents with
safety management qualifications said that they have risk management plan on their
construction sites. Even some project managers who were not aware of risk management they
were able to agree that they have risk management plan in place, and they referred the author
to their safety officers. Out of the 12 research participants who responded that they have risk
management plan 3 of them were safety officers. Table 3 below shows how they responded to

question number 3.

State Number
Have risk management plan 12
Do not have risk management plan 5

Table 9: Number of companies that have risk management plan versus those without.

According to the study which was carried out by Chihuri and Pretorius, 2010 the findings
revealed that project risk management practices are still not commonly used in construction
and engineering environment in SA. Even Though many construction companies adopt the
principles of project risk management, they still do not apply the principles throughout the
entire life of construction project. From the author’s findings 5 of the correspondent had no
risk management plan whilst 12 of the correspondents had risk management plan. Lack of risk
management plan in the 5 construction companies could be attributed to some of the factors

that contributed to overall lack of use of project risk management in the study that was carried
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out by Chihuri and Pretorius, 2010. The following factors contributed to the overall lack of use

of project risk management practices in the run up to 2010 FIFA World Cup:

e Lack of understanding of the advantages of a well-defined project risk management
approach. Most respondents were still not sure about the scope to which project risk
management would add knowledge to the overall success of projects in SA.

e Speed to complete the projects on time

e Shortage in project risk management proficiency. As a result of general lack of full
awareness of the risk management procedures, it can be concluded that construction
company employees on construction projects should be trained to close the gap.

e The perception among construction companies in SA that project risk management is

expensive.
5.4. Research participants knowledge in risk management

e What do you know about risk management in construction?

Only one project manager did not have any knowledge in risk management out of the seventeen
respondents. Seven of the respondents managed to define risk management as the process of
planning, identifying, analysing, responding to risks, and finally monitoring and controlling
the responses to risks ensuring that the undesirable situation is not experienced on a
construction project, all the seven respondent who defined risk management properly are
employed in construction companies that are executing big construction projects in the country.
Three of the safety officers defined risk management in line with safety management, in which
they stated that risk management is the identification of risks associated with the project scope
of work. The safety officers highlighted that before coming up with a risk management plan
they check what the scope of work will comprise of. Then they identify the risks associated
with that type of construction project. After identification of the risks then they plan for risk
responses. One of the safety officers went on to say that risks change with time what was
considered a risk in the past is no longer a risk. He cited the coronavirus as a new risk to the
construction industry and he stated that coronavirus also changed risk management regarding
safety. One of the foremen with experience in earthworks who doubled as a contract’s manager
had no knowledge in risk management. One site agent defined risk management partially after
the author explained to him what was involved in risk management. Three of the managers that
were interviewed also did not have any knowledge in risk management and they just said that

risk management is managed by their safety officers. One project manager withdrew from the
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interview. Table 4 below presents the total number of persons with risk management
knowledge, those without any knowledge in risk management and the one that withdrew, and

it was not established if he had risk management knowledge.

State Number

Have knowledge in risk management 10

Do not have knowledge in risk management | 6

Not established 1

Table 10: Managers who had risk management knowledge versus those without.

Some correspondents did not have knowledge in risk management because risk management
is not being practised proactively. The other reason being that some practitioners have risk
management knowledge but they fail to interpret and apply the risk management principles. In
the previous studies the main challenges that were found had to do with the implementation of
risk management tools and techniques on the construction projects. Widespread adoption of
risk management in SA had been impeded by lack of knowledge and skills in the
implementation of risk management practices on construction projects (Chihuri & Pretorius,
2010). According to Serpell et al., 2015 the challenge with risk management is not
unavailability of information relating to interpretation and application of risk management, but
lack of knowledge to interpret and utilize procedures to cope with risk on construction projects.
Risk management in SA is managed using intuition and gut feeling, there is no structured risk
management in place to manage risk in construction. Risk management in SA is still at an
infant stage. Even though some construction companies have adopted the principles of project
risk management, they still do not apply risk management principles throughout the
construction project. The lack of appreciation of the benefits associated with structured project
risk management was one of the reasons that contributed to the general lack of application of
structured risk management. The other two reasons were lack of knowledge in project risk
management and perception that risk management is expensive to a construction company
(Chihuri & Pretorius, 2010).

The only time risk management will be prioritized by construction companies and managed

using formal risk management processes will be the time when there will be increased pressure
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from stakeholders, tighter regulatory requirements, external environment threats, global
competition, and increased operational complexity (KPMG, 2006). The current practice in the
industry does influence the senior management of construction company to support formal risk

management practices in their organizations.

5.5. Tools used when identifying risks

e Which tools or methods do you use when identifying risks?

Some of the respondent mentioned the tools that they were using when identifying the risks
and the motivation behind the use of the tools, while the others just mentioned the tools and
the author did not ask the reason, they were using those tools. The first respondent (construction
project manager) said that the tool that they frequently use is the risk register. They said they
use a risk register because all the risks that they encountered on previous projects are already
captured on their company risk register. They said they used risk registers because it simplified
the process of risk identification on construction projects. Whenever they start new projects,
they just pick risks that are associated with the new projects and list them on a new risk register
and update the register with risks that have been identified on the new project. The second
respondent (construction project manager) said that they use a JBCC contract to manage
construction risk on a construction project. They used JBCC contract to identify risks on
construction projects because JBCC contract allocate risks to parties on construction projects
therefore it was easy for them to isolate their risks in the project. The third respondent
(construction project manager) said that they have templates that are issued to them from the
consulting engineers on which they record all the tests results, and they wait for the consulting
engineers to verify if the results comply with the design specifications before executing the
next activity on the programme of works. They said they used templates provided by
consultants rather than their own templates to avoid duplication of work. The fourth respondent
(construction project manager) said that they use a checklist of similar previous projects that
were executed by their company. The fifth respondent (construction project manager) said that
they use a risk matrix to identify risks on the project. The sixth respondent (Construction
project manager) said that they use a detailed risk assessment which is prepared jointly between
the construction project manager and the safety officer. The seventh respondent (construction
project manager) said that he just plans for the work that will be executed and he updates the
programme of works if there are changes that affect the programme on the project. The eighth

respondent (construction project manager) said that every risk on their project is identified by
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the safety officer. The ninth respondent (construction project manager) did not answer this
question he withdrew from the interview. The tenth respondent (construction project manager)
said that he did not have any knowledge on tools that are used, and he referred the author to
the safety officer. The eleventh respondent (health and safety officer) said that they use the
scope of work to identify the risks that are associated with the construction project. The twelfth
respondent (health and Safety officer) said that they use a risk profile. The thirteenth respondent
(construction project manager) said that when identifying risks, they use gut feeling and
checklist of the risks that were experienced in the previous projects. The fourteenth respondent
(health and safety officer) said that they use the scope of work to identify the risks associate
with that type of construction. The fifteenth respondent (construction project manager) said
that they use checklist, physical and visual surveys to predict risks associated with the project
and advise the site personnel to come up with mitigation measures. The sixteenth respondent
(construction project managers) said that they use a basket of risks, where all the risks
associated with construction of roads, bridges and buildings are documented. The seventeenth
respondent (assistant construction project manager) said that they use expert judgement and

brainstorming.

Identification of risk is the first and possibly the most critical stage in the risk management. It
is at this stage where risks are identified with their associated sources. It comprises the
appreciation of potential risks in the construction project and the assignment of roles and
responsibilities to project participants (Wang & Chou, 2003). Identification of risk is done
using brainstorming, Delphi technique, interviewing experts in the field of construction, using
experience, and using checklists (Mhetre et al., 2016).

5.6. Common Construction risks

e What are the common risks that your company experience on construction

projects?

The first respondent (construction project manager) said that they experience community
unrest, poor workmanship which emanate from employment of local community sub-
contractors. The second respondent (construction project manager) said that they experience
health and safety related injuries, cash flow problems, schedule overruns, increment weather,
theft of construction materials, poor workmanship from sub-contractors and sometimes the
sub-contractors go bankrupt in the middle of the project due to mismanagement of funds. The

third respondent (construction project manager) said that they experience delays that emanate
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from disapproved quality of construction materials. The fourth respondent (construction
Project manager) said that they experience late payment of their invoices from their client, late
delivery of construction materials, design risks which emanate from incomplete designs and
poor workmanship from the sub-contractors. The fifth respondent (construction project
manager) said that they encounter time related risks, financial risks, and quality related risks.
The sixth respondent (construction project manager) said that they experience collapse of
trenches, fall from heights and hazardous chemicals. The seventh respondent (construction
project manager) said that they experience risk of losing some of the project team members
through death or resignation. Eighth respondent (construction project manager) said that all
risks that are experienced on the construction sites are known by safety officer only. Ninth
respondent (construction project manager) withdrew from the interview. The tenth respondent
(construction project manager) said that risk management is the job of the safety officer, and
he is not involved. The eleventh respondent (health and safety officer) mentioned injuries to
persons on site. The twelfth respondent (health and safety officer) said that experience fall from
heights when people work on heights. The thirteenth respondent (construction project manager)
said that they experience safety related risks, community unrest, failure to procure construction
materials on time and inflation. The fourteenth respondent (health and safety officer) said that
they experience injuries on construction site. The fifteenth respondent (construction project
manager) said that they experience safety related risks, plant, and equipment risks, working on
heights and trench excavation work. The sixteenth respondent (construction project manager)
said that there are a lot of risks that are experienced by their company ranging from bad pricing
of the work, financial risks, work related risk and some of the risks are difficult to plan for. The
seventeenth respondent (assistant construction project manager) said that they experience
safety related risks, theft of construction materials diesel and changes in rental market.

In summary the 17 respondents stated that they experience the following construction related
risks: community demand to be involved in the project and sometimes they stop the projects
unnecessarily, poor quality work from the local subcontractors, health and safety related
injuries, cash flow problems which emanate from delayed payment of the contractors’ invoices
from their clients, increment weather which contributes to schedule overruns, theft of
construction materials, sometimes subcontractors go bankrupt, loss of key project personnel
through death and resignations, failure to procure construction materials on time, inflation and
change in exchange rates, frequent breakdown of construction equipment, bad pricing of

construction work and last but not least changes in rental market.
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In the run up to the 2010 FIFA World Cup the SA construction companies experienced
escalating costs which was caused by fluctuation of the South African Rand against the major
currencies and the rise in price of construction materials. Power shortage which was caused by

Eskom’s unstable power supply (Chihuri & Pretorius, 2010).

5.7. Measures used to manage common risks on construction projects
e What measures do you implement to manage the common risks on construction

projects?

The first respondent (construction project manager) said that they address issues of community
unrest through negotiations with the political leaders such as councillors of the area and
sometimes they go to court and seek court interdicts to prevent the community from delaying
their project. The second respondent (construction project manager) said that they write
security report regarding movement of materials on the construction site, they prepare cost
reports to compare them with the initial budgets and they make sure that the sub-contractors
sign contracts before starting to work on the construction project. The third respondent
(construction project manager) said that they have a checking mechanism in place to avoid the
materials from being rejected and consequently delay the completion of construction project.
The fourth respondent (construction project manager) said that on late payment of invoices
from their clients they prepare a bigger claim at the beginning of the project, to avoid late
delivery of materials they prepare a procurement schedule that is in line with the engineer’s
approved program of works, regarding design risk their company study the scope of work that
is on the construction drawing and highlight the missing information on the drawings and they
present the details of the missing information to the consulting engineers. They also make sure
that the design engineer from the consulting engineers’ side is registered with Engineering
Council of South Africa (ECSA). At their construction company they make sure that all the
drawings that have been delivered to the sites are all signed by the design engineer. On poor
workmanship from the local sub-contractors their company checks if there are funds on the
project contingency, and if there are enough funds, they ask the engineer to release part of the
contingency sums so that it can be used to up skill the local sub-contractors. Sometimes they
also look for an experienced person from the local community who can guide his team to
perform quality work. The fifth respondent (construction project manager) said that they come
up with an organogram which clearly outlines the roles and responsibilities of the personnel in

the company and monitoring of the operations on a daily, weekly, monthly, and quarterly
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depending on the level of risk. On the organogram the company clearly define the job
description and the required qualification for the posts. The sixth respondent (construction
project manager) said that they have qualified health and safety officer who manage the health
and safety related risks. The seventh respondent (construction project manager) said regarding
demanding of sub-contracts they accommodate the local sub-contractors by awarding contracts
on brick laying and drainage. They also train some of the sub-contractor’s labourers in
bricklaying and health and safety. On theft of construction materials, they have a stores clerk
and the guard who check each one when they are knocking off from the site on daily basis.
Regarding the quality of work from the sub-contractors the site agent drafts contracts that are
signed between the main contractor and the sub-contractor in which the main contractor
stipulates that 10% of the contract amount will be retained till the sub-contractor performs
quality work and if the sub-contractor does not perform quality work the main contractor will
hire a different sub-contractor to do the works and get paid instead of the initial sub-contractor.
On the risk of losing project team members through death or resignation they have a succession
plan. In this plan they train employees on the job so that when the other leaves they do not have
difficulties in replacing them. The eighth respondent (construction project manager) said that
all risks are managed by the safety officer. The ninth respondent (construction project manager)
withdrew from the interview. The tenth respondent (construction project manager) said that
risk was not his area of specialisation and in their company, risk is managed by the safety
officer. The eleventh respondent (health and safety officer) said that they conduct daily safety
task analysis, each foreman with his team identifies the risks and manage them proactively.
They also conduct toolbox talks and they also conduct pre-start checking of risks and checking
of the construction vehicle conditions. The twelfth respondent (health and safety officer) said
that they manage the risk of falling from height by training the workers and they also induct
the workers before commencing work on site. The thirteenth respondent (construction project
manager) said that regarding safety they engage with the safety consultants on construction
sites, procurement they make sure that they order construction on time before they are actually
needed on the construction site, and they also acquire the services of the sub-contractors on
time. On risk of inflation when tendering they make sure that they have sufficient contingencies
and allowances for contract price adjustments. The fourteenth respondent (health and safety
officer) said that daily safety task analysis, where each foreman with his team plan on the work
that they are going to execute, they also conduct toolbox talks and they also conduct pre-start

checking of the risks and they check the conditions of the construction vehicles before starting
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to work on site. The fifteenth respondent (construction project manager) said that after
identification of the risks they implement possible mitigation measures, and they appoint
individuals to manage the risks. The sixteenth respondent (construction project manager) said
that they identify the risks, then control procedures and evaluate the impact and level of
exposure and rating of the risks, when they find that the risk is significant or not significant,
they come up with an appropriate measure. He also said that quality is also a risk in construction
project and they provide quality management plan to manage quality related risks on the
project. The seventeenth respondent (assistant construction project manager) said that they
appoint competent employees such as safety consultants, Safety representatives and safety

officers and avoiding the risk by properly identifying it in the planning phase.

In summary the 17 respondents presented the following measures that they used to manage
construction risks: negotiations with the community members and politicians regarding
subcontracts, seeking court interdicts if negotiation with community members fails, preparation
of construction material control sheets and registers to curb theft of construction materials,
submission of a bigger invoice with projected work to the clients to manage cash flow problems
on a project, signing of contracts with local subcontractors and including clauses for retention
and defects liability period to ensure that the subcontractors are held accountable for poor
workmanship, preparation of procurement schedule which is in alignment with the engineers
approved program of works and specifications, checking designs before commencement of
construction work to ensure that the designs have sufficient information, making sure that the
engineers designs are signed by engineers who are professionally registered with ECSA,
training of the local subcontractor to manage the risk of poor quality work by the
subcontractors, preparation of company organogram to ensure that the roles and responsibilities
are assigned to the suitable personnel, conducting of safety audits and toolbox talks on

construction site.

The following measures that were used to respond to risk were identified in the survey that was
conducted by Keshk et al., 2017: assigning roles and responsibilities to project participants,
estimating budgets for all the risks associated with the construction project and allowance for
contingencies, detailed scheduling of the program of works and planning for risks associated
with the program of works, categorizing the risks into categories for easy management of the
risks. According to Wang and Chou, 2003 contractors use risk transfer through employment of

sub-contractors, signing insurance contracts with insurance companies and buying of insurance
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bonds from bondsmen. The other measures used by construction companies when managing
project is preventive risk management technique in which the risks are managed at the onset of
the project. This assist in eliminating the risks before they could even appear in the project by
taking a different course of action Keshk et al., 2017.

5.8. Responsibility for management of risks

e Who is responsible for management of risks in your organisation?

The first respondent (construction project manager) said that that every construction project
manager is responsible for construction risks on their project and they report all those risks to
their head office. The second respondent (construction project manager) said risk management
is the responsibility of the contract’s manager of their company. The third respondent
(Construction project manager) said that it is the responsibility of the construction project
manager and the safety officer. The fourth respondent (construction project manager) said that
it is the risk manager. The fifth respondent (construction project manager) said that it is the
responsibility of the contract’s manager. The sixth respondent said that it is the responsibility
of the health and safety officer and himself as the head of department. The seventh respondent
(Construction project manager) said that he was responsible for risk management in their
company. The eighth respondent (construction project manager) did not have any answer to
this question and the interview ended there. The ninth respondent (construction project
manager) withdrew from the interview. The tenth respondent (construction project manager)
said that it is the responsibility of the safety officer. The eleventh respondent (health and safety
officer) he mentioned the safety officer, safety manager and site manager. The twelfth
respondent said that it is the duty of the safety officer. The thirteenth respondent (construction
project manager) said that everyone in their company is responsible for risk management. The
fourteenth respondent (health and safety officer) said that it is the responsibility of the safety
officer. The fifteenth respondent (construction project manager) said that it is the responsibility
of the safety officer. The sixteenth respondent (construction project manager) said that each
construction site is responsible for risk management, and they report all the risks that they
identified to the managing director who comes up with a final decision regarding the risk. The
seventeenth respondent (assistant construction project manager) said that it is a joint
responsibility of senior safety officer, project manager, construction manager, Safety health

and environmental officers. Sub-contractor is also responsible for their own risk.
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From the findings it shows that the responsibility of risk management in construction
companies lies in the hands of the construction project managers and safety officers. One the
respondent mentioned that risk management is the responsibility of a risk manager. There was
another respondent who said that risk management is the responsibility of everyone in an
organization. Top management of construction companies should promote a culture of
proactive risk management in their organisation. Top management should identify the
personnel that are in better position to manage certain risks based on the positions and
responsibilities within the company. Risk management for certain activities should be assigned
to individuals who have relevant education and experience to manage the risks. It is insane to
assign a risk to a party or an individual who cannot manage the risk efficiently and effectively.
In some standard forms of contracts, the allocation of risks among contractors, clients and
consultants is done in such a way that a contracting party that is in better position to manage
the risk is allocated the risk in the contract. For instance risk of bad designs is taken care by the
consulting engineers, risk of poor quality work is managed by the contractor and risks lack of

project funding is managed by the client (Flanagan & Norman, 1993).

5.9. Risk management planning procedures

e How do you plan risk management in your organisation?

The first respondent (construction project manager) said that they use the construction
programme of works and identify the critical areas of the programme. The second respondent
(construction project manager) said that they plan risk management using a programme of
works, the standard contract for the project JBCC and the Bill of Quantities (BOQ). The third
respondent (construction project manager) said that they plan risk management through having
proper quality control documents on construction sites. The fourth respondent (construction
project manager) said that it depends on the project, the project team identify the risks using a
template and highlight the prevention measures. The fifth respondent (construction project
manager) said that they plan risk by having proper defined job description, responsibility
matrix, and assigned jobs to personnel with proper qualifications and ongoing monitoring and
training of personnel. The sixth respondent (construction project manager) said that each site
has a safety file which acts as a guide on the planning of risk management for construction
related injuries. The seventh respondent (Construction project manager) said that there is no
pre-project planning for risk management in their company. The eighth respondent

(construction project manager) said that risk management is planned by their safety officer.
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The ninth respondent (construction project manager) withdrew from the interview. The tenth
respondent (construction project manager) said that risk management is planned by their safety
officer. The eleventh respondent (health and safety officer) said that that they use a risk register
and the scope of work. Considering that he already stated that they have a risk register in their
organisation when answering question number three. The twelfth respondent (health and safety
officer) said that they jointly conduct safety management as a team, the team is comprised of
safety consultants, site managers and safety officers. The thirteen-respondent said that the
planning for risk management is done during weekly meetings where all stakeholders,
community consultant are informed of the community unrest. The stakeholders come up with
intervention measures. The fourteenth respondent (health and safety officer) said that that they
use the risk register and scope of work. The fifteenth respondent (construction project manager)
said that there is no pre-planning regarding risk management in their company, but it becomes
the responsibility of the project manager and safety manager on the project. The sixteenth
respondent (construction project manager) said that they use a risk basket where all the
construction related risks are documented. The seventeenth and last respondent (assistant
construction project manager) said that use a risk basket where all the construction related risks

are documented.

From the results it shows that the construction project managers and safety officers plan for
risk management using the following: construction program of works, JBCC standard form of
contract, bill of quantities, quality management plan, risk identification, proper assignment of
roles and responsibilities in their companies, using safety files, using scope of work, using risk
registers, through weekly meetings and others use risk baskets. In the risks basket they list all
the risks associated with construction projects.

Risk management planning in organization comprises of identification of risks that can affect
the project, analysing the probability of their occurrence and impact they will have on the
project deliverables and taking necessary steps to prevent the occurrence of the risks and
minimizing the ones that cannot be prevented (Parker & Mobey, 2004). During risk
management planning all the risk are identified and listed down in the risk register. The
potential causes of the risks are listed in the column adjacent to the identified risks. The
consequences of the risks are also listed in another column. The probability, impact and risk
score are also evaluated, and the risks are ranked according to the magnitude of the risks score.

The responses to the risks and the risk owners are also listed in their separate column. A risk
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register is one of the convenient tools when planning for risk management (Dziadosz &
Rejment, 2015).

5.10. Use of risk registers in construction companies
e Do you have a risk register in your organisation that you use on construction

projects?

Out of the 17 participants who participated in the structured interviews 12 of the respondent
said that they have a risk register in their organisation where all the risks associated with their
projects are documented. Three of the respondents said that they do not have a risk register and
one withdrew from the interview and the other one just said that risk management is the

responsibility of the safety officer. Table 5 below is a summary of the findings.

State Number
Have risk register 12

Do not have risk register 3

Not sure 2

Table 11: Number of companies with risk register versus those without.

Companies that had no risk register or risk baskets had challenges when managing risks
because a risk register assist companies to come up with a comprehensive risk management
plan. The risk register outlines the risks associated with construction projects, describes the
risks, describes the consequence of the risk on the construction project and scores the risks.
Risk scoring using risk register assisted companies in risk prioritization (Dziadosz & Rejment,
2015).

5.11. Risk prioritisation in construction companies

e How do you prioritise risks in your organisation?

The first respondent (construction project manager) said that monthly they assess the progress
regarding the programme of works and observe how the risks are impacting on the project
progress, the risks that are having a huge impact on the progress of works are prioritised and
response strategies are applied to the risks. The second respondent (construction project

manager) said that the main tool that they use in prioritising risk is the approved programme
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of works. The third respondent (construction project manager) said that using structured
documents. The fourth respondent (construction project manager) said that they weigh the
impact or consequences the risks will have on the projects and prioritise the ones which have
higher impacts on the project with respect to cost and delay in completion time. The fifth
respondent (construction project manager) said that they use a risk matrix to identify risks that
have huge financial, and time impacts on the projects. The sixth respondent (construction
project manager) said that they start by looking at the magnitude of the risks, the ones with a
huge magnitude or impact is considered first. The seventh respondent (construction project
manager) said that they do not prioritise risks in their organisation. The eighth respondent
(construction project manager) said that it is the responsibility of the safety officer. The ninth
respondent (construction project manager) withdrew from the interview. The tenth respondent
(construction project manager) said that it is the responsibility of the safety officer. The
eleventh respondent (health and safety officer) said that risk prioritisation depends on the scope
of work for instance if the scope of work involves blasting, excavation and supports for
excavation. Risk prioritisation will also be based on the magnitude of the risks associated with
these activities. The twelfth respondent (health and safety officer) said that they target the
riskiest task, deal with it and finish with the lowest risk. The thirteenth respondent
(Construction project manager) said they identify the risk items and prioritise depending on
safety, procurement and they make sure that the sub-contractors sign off the scaffolding
because he (sub-contractor) is a specialist in scaffoldings. The fourteenth respondent (health
and safety officer) said that they look at the scope of work and determines the priorities of risks.
Works such as blasting, excavation, depth of excavations and support for excavations all
determines the risks that need to be prioritised. The fifteenth respondent (construction project
manager) said that they prioritise risks according to work activities, and he went on to say that
priority is given to the risks as they appear. The sixteenth respondent (construction project
managers) said that they look at the impact and categorise the risks based on their impact on
the project. They also look at the level of exposure to the risks. The seventeenth and last
respondent (assistant construction project manager) said that they prioritise the risks by

evaluating the impact it will have on the project in terms of cost, duration, and general safety.

From the findings risk is prioritized using the following: scope of works, structured documents,
risk matrix, program of works, and identification of risks that have huge impact on the project.

They prioritize risks using the risk matrix to figure out risks which have huge financial, and
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time impacts on the project deliverables. They identify the riskiest task and deal with it first

before dealing with the lowest risk.

Risk assessment maps assists construction project managers to prioritize risk according to their
rate of occurrence and the consequence they have on the construction project if they occur. In
risk assessment maps risks are mapped into four quadrants. Each risk in the risk map has the
impact and frequency of occurrence. The impact is plotted on the horizontal axis of the risk
assessment map and the frequency on the vertical axis. When at least top 10 of the risks that
have been identified on the construction project and plotted. The next step is to identify the
quadrant where the risks are in the risk assessment map. The positions of the risks in the risk
assessment maps (quadrants) assist the construction project managers in prioritizing of the
risks. The position of the risks further shows the level of concern and attention which should
be directed to the risks and the project managers should come up with measures to mitigate the
potential impact of the risk on the project (Sharma & Swain, 2011). Figure 11 show the risk

map.

Frequency

Moderate Crtical

Impact

Figure 11: Risk Assessment map (source: Sharma & Swain, 2011)

Risks that are in the “critical quadrant” of the risk assessment map should be avoided or
reduced. If there is an alternative course of action to be taken these risks should be eliminated
from the project. Risks in the critical quadrant have potential huge impact on the project
deliverables and should be subjected to continuous testing and evaluation. Risks in the “high
quadrant” have low frequency of occurrence but huge impact on the project. These Risks in
this quadrant are checked on rotational basis. Risks in “high quadrant” are ranked second to
the critical risks. Risks in the “moderate quadrant” are less important but have high frequency
of occurrence. They are monitored on regular basis to ensure proactive management of these
risks. Risks in the “low quadrant” have both low frequency of occurrence and less impact on

the project deliverables (Sharma & Swain, 2011).
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5.12. Frequently used risk analysis technique
e Which risk analysis do you frequently use between quantitative and qualitative

risk analysis?

The first respondent (construction project manager) said that both forms of risk analysis are
used interchangeably when they are analysing project risks. The second respondent
(construction project manager) said that they neither use qualitative nor quantitative risks
analysis. The third respondent (construction project manager) said that both qualitative and
quantitative are used when analysing risks. The fourth respondent (construction project
manager) said they use both risk analysis. The thirteenth respondent (construction project
manager) said that they look at the activities at hand and chose the right analysis that they can
use. For the three of the respondents, it was difficult to know which analysis they frequently
used because one of them withdrew from the interview, the other two said that it was not within

their responsibility. The table 6 below summarises the finding on the frequently used risk

analysis.
Risk analysis Number
Use Qualitative risk analysis 2
Use Quantitative risk analysis 2
Use both qualitative and quantitative risk analysis 9
Does not use any of the risk analysis 1
Not known 3

Table 12: Companies that uses either qualitative or quantitative risks analysis.

In risk analysis there are methods of analysing risks namely quantitative and qualitative. When
the identified risks can be placed on a scale from high to low, then qualitative analysis of risk
becomes a suitable risk analysis method. To determine the impact and probability of the
identified risks the project managers use quantitative risk analysis. Quantitative risk analysis is
based on numeric estimations (Winch, 2002). Qualitative risk analysis is easy to use because it
does not involve a lot of numeric data. It is more convenient to describe the risks than to

quantify the risks. From the research findings the risk analysis method which was commonly
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used is semi-quantitative which a hybrid of qualitative and quantitative risks analyses (Cooper
et al., 2005) the number of respondents who stated that they use both quantitative and

quantitative risk analyses were 9 out of the 17 respondents.

5.13. Risk management response strategies

e Which risk management response strategies do you use in your company?

The first respondent (construction project manager) said that they do not have any specific risk
response strategy. It depends on the risk that they are dealing with at that time. The second
respondent (construction project manager) said that they use insurances or make money
somewhere and pay for the risk that has occurred on the project. The third respondent
(construction project manager) said that they use mitigation measures to control the impacts of
poor-quality work on construction projects. The fourth respondent (construction project
manager) said that they use mitigation. The fifth respondent (construction project manager)
said mitigation measures just to reduce the impact of the risk event. The sixth respondent
(construction project manager) said that they use all the four risk response strategies of
avoidance, acceptance, mitigation and risk transfer to manage construction related risks. The
seventh respondent (construction project manager) said that they use mitigation. The eighth
respondent (construction project manager) said that it is the responsibility of the safety officer.
The ninth respondent (construction project manager) withdrew from the interview. The tenth
respondent (construction project manager) said that it is the responsibility of the safety officer.
The eleventh respondent (health and safety officer) said that they respond to risks through
planning and mitigation. The twelfth respondent (health and safety officer) said that they use
all the risk response strategies of avoidance, acceptance, mitigation, and risk transfer. The
thirteenth respondent (construction project manager) said the response strategy that they use
for shortage of construction materials on site is to pay for construction materials upfront. With
regard to procurement, they purchase the materials on time and make them available on
construction site. He also said that they make sure that everybody is accountable for risk on a
construction project. The fourteenth respondent (health and safety officer) mentioned planning
and mitigation of risks as the responses that they use at their company. The fifteen respondents
(construction project manager) said that they use elimination of risks and mitigation of risks.
The sixteenth respondent (construction project manager) said that regarding quality they use
mitigation which comprises of tests on the construction materials and sometimes they accept

the risk with a contingency and sometimes they deal with the risks. The seventeen respondents
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(assistant construction manager) said that they avoid the risk, reduce the risk to an acceptable

level and lastly, they transfer the structural design risks to the structural engineer.

From the findings the following were risk response strategies that were used by the construction
companies: insurances and finding alternative source of money to finance the construction
projects, quality management plan to mitigate the impact of poor-quality work, planning and
mitigation, the use of the hybrid of avoidance, acceptance, mitigation and risk transfer, up front
purchase of construction materials, transferring of the structural designs to the structural

engineers.

After risks have been identified the next step is to take action towards the identified risks.
Response strategies should be tailored to manage the risks identified. Each identified risks will
have its own response strategy and this depends on the competence of the construction manager
and the availability of contingent course of action in the project. It is of at most importance to
allocate a supervisor to each risk that has been identified on the project (Winch, 2002).
Supervisors should be provided with sufficient information regarding the risks associated with
their project. It is difficult to take action towards a risks based on little information, supervisors
should wait till they have gathered enough information before apply any risk response
strategies. This method of handling risk is applicable only in some situations, especially when

handling critical risks on the project (Winch, 2002).

Risk which have lower impact on the project are easier to manage than those which have higher
impact on the project. There are four risk response strategies namely: avoidance, reduction,
transfer and retention (Potts, 2008).

Avoidance of risk is possible by looking at alternatives in the project, or changing the scope of
work. Application of known and well known ways of working on the project instead of new
ones can assist to eliminate risks on the project (Darnall & Preston, 2010). According to Cooper
et al. (2005) the following are some of the activities that can assist to eliminate potential risk

on the project:

e Detailed program of works

e Alternative methodologies

e Safety and protection systems

e Reviewing operations from time to time

e Inspections and documentation of the inspections on regular basis

57



e Employees training and skills enrichment

Reduction or mitigation of risk is the process in which the level of the risk is reduced to
desirable levels. It is a response strategy that is employed to minimize the likelihood and impact
of the potential risk (Thomas, 2009). According to Darnall and Preston, (2010) one of the
methods used to mitigate risks is to add expenditures that can deliver profit in the long term.
Some construction companies procure guarantees or hire the services of experts to take care of
the high risk tasks on the project. Cooper et al. (2005) identified the following risk reduction
strategies:

e Allocation of contingencies in the plan

e Quality control and assurance

e Proper allocation of activities and resources

e Drafting of suitable contract terms and conditions

e Proper management of risks and disaster recovery plans

Risk transfer is a response strategy in which the risk is reduced by sharing the risk with other
parties who have appropriate resources and experience regarding the management of the risk
(PMI, 2004). Standard construction contract such as JBCC, FIDIC, NEC and GCC allocates
risks to different parties on the project based on their level of influence and expertise on the
project. On a construction contract risks are allocated to the client, contractor, subcontractor,
designer etc., based on the nature of the risk (Flanagan & Norman, 1993). Standard
construction contracts are drafted with the objective of transferring or allocating risks to the
party that knows how to manage them. It must be pointed out that when risk has been
transferred to another party the risk is not eliminated, the risk has just been assigned to a party
that is competent enough to manage it (PMI, 2004).

The last risk response strategy is retention, in which a risk is accepted as part and parcel of the
project. The only remedy in retention is controlling the risk in order to minimize the
consequence of its occurrence. When other options of risk response strategies are not

economical retention of risk can be the best option (Potts, 2008)
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5.14 Control and monitoring of risk management strategies in construction companies
e How do you control and monitor the risk management strategies in your

company?

The first respondent (construction project manager) said that control and monitoring of risk
management is done through contracts review meetings which are conducted on a monthly
basis on each construction site. The second respondent (construction project manager) said that
the most important element in risk control and monitoring is the programme of works once it
IS being updated and monitored risk is also being controlled and monitored. The third
respondent (construction project manager) said that she documents every test result that is
conducted on site and all corrective actions that are instructed by their construction project
manager. The fourth respondent (construction project manager) said that there is a risk manager
who checks the baseline risk management plan against the actual preventative measures that
they have been put in place to mitigate the impact of the risks. The fifth respondent
(construction project manager) said that they control and monitor the risk management
strategies through development of communication channels that incorporates bottom-up and
top-down. They also use the templates for capturing new risks and updating of the risk registers.
The sixth respondent (construction project manager) said that they control and monitor risk by
looking at the risk management plan baseline by engaging with the safety officer and all the
personnel who are working at a particular construction project. The seventh respondent
(construction project manager) said that they control and monitor risk management strategies
through conduction daily checks on site. The eighth respondent (Construction project manager)
said that risk management is the responsibility of the safety officer in their company. The ninth
respondent (construction project manager) withdrew from the interview. The tenth respondent
(construction project manager) said that it is the responsibility of the safety officer to monitor
the risk management strategies in the company. The eleventh respondent (health and safety
officer) said that they control and monitor risk management strategies through inspection of
the site and regular inspections from the client’s safety consultants. If they find that there are
gaps in the risk management strategies, they revise the risk management plan and propose new
ways of doing things. The twelfth respondent (health and safety officer) said that they control
and monitor risk management strategies using risk management plan. In the risk management
plan, they evaluate and review the risk strategy to see if it is working or not working. The
thirteenth respondent (construction project manager) said that they control and monitor risk

management strategies in their company using the risk register. The risk register acts as the
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baseline plan for example installation of escalators, arrange delivery after hours, breakdown
the access and check with the engineer if whatever you are doing is controlling the risks and
measure the effectiveness of the control measures. The fourteenth respondent (health and safety
officer) said that they inspect the construction site, the client also has a safety consultant who
monitors the safety related risk on construction sites. If they find that there are changes on the
risks that they anticipated they revise the documents and propose new ways of doing things.
The fifteenth respondent (construction project manager) said that they control and monitor the
risk management strategies in their company through the appointment of personnel responsible
for the risks. The sixteenth respondent (construction project manager) said that they check and
update the risk register and closing some of the risks encountered. They check in the basket of
risks to see which risks are open then they start mitigating the impact of the risks to reduce the
exposure to risks. The seventeenth and last respondent (assistant construction project manager)
said that they control and monitor risk management strategies through implementation of a risk

response plan and evaluating the risk on a regular basis.

From the findings the following are used in controlling and monitoring of the risk management
strategies: contract review meetings, using the program of works and updating it on regular
basis, documenting all tests and executing all corrective actions, checking the baseline risk
management plan against the actual preventative measures, through communication channels
both top-down and bottom-up, creation of templates for capturing new risks and updating the
risk register, safety officer who monitor every risk that was identified on the project, regular
inspection from the client safety consultants, using risk management plan, using risk register,
revision to the original program of works and use of risk plan and evaluation of the risk on a

regular basis.

Monitoring and control of risks is the final stage in risk management process. Once all
information about the risk and the response strategies have been established it is easy to monitor
and control the risk associated with the project (Winch, 2002). The continuous monitoring and
control over the risk management strategies helps to identify new risks, keep track of identified
risks and eliminating of past risks that have been resolved from the risk assessment and project.
The whole purpose of risk monitoring and control is to supervise the status of the risks and
effect remedial actions where necessary (PMI, 2004). According to PMI, (2004) the following

are the tools and techniques that are used to monitor and control risks on construction projects:
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Conducting risk reassessment to identify new risks to the project and this process should

be continuously throughout the project life.

Overall monitoring of the project status to establish if there are any changes in the

project that can effect and cause new risks to the project.

Status meetings in which various stakeholders discuss risks with risk owners, share
knowledges and help each other to respond to the new risks.

Updating of risk register with new risks.

61



CHAPTER 6 DISCUSSIONS AND FINDINGS

6.1. Gaps in Risk management strategies in Gauteng Province

This section highlights the gap that exist in risk management in Gauteng Province (Pretoria
and Johannesburg). Risk management in these areas is not being carried out in a proactive
manner. There is no structured risk management process, only a few companies in CIDB grade
8 and 9 have a structured risk management.

6.1.1. Risk management planning

Twelve out of the seventeen construction companies that were interviewed showed that they
had risk management plan. Five of them had no pre-planned risk management, because they
did not have sufficient knowledge in construction risk management and their projects were not
as demanding as those of the twelve construction companies. The five companies were
managing risks reactively rather than proactively. The companies that had risk management
plan in place were the construction companies that were executing big construction contracts
which were quite demanding. It was imperative for construction companies that were managing
big projects to manage risk proactively. In appendix B is the risk register that was being used
by one of the construction companies. Some of the risks that were on the risk register ranged
from those that were owned by the contractor and those that were owned by the client through
their contract agent (principal consultant or engineer). The risks that were owned by the
contractor were identified and responses were identified and documented. For those
construction companies that had risk register in place, used the risk register as point of
departure regarding risk management plan on projects. The companies were able to select the
risks that were going to be experienced on their projects and they identified the response
mechanisms for those risks. One of the construction project managers said that they use
standard form of contracts such as JBCC, GCC, FIDIC and NEC in planning for risk
management on their projects. In these standard forms of contracts the risks on construction
projects are properly allocated to the parties on the construction projects. Parties (engineers,
clients and contractors) have different roles to play on construction projects. The standard
forms of contract define the expected roles and responsibilities from different parties on the
construction project. Use of the risk register by the construction companies jointly with the
standard form of contract on the project assisted the construction project managers in
identification of the risks associated with the construction projects and coming up with the
response mechanisms on the identified risks. Figure 10 below shows the number of companies

with risk management plan and those without any risk management plan.
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Companies with risk registers vs Companies without

14
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Number of companies with risk registers

Have risk management plan Do not have risk management plan

Description

Figure 12: Companies with risk management plan versus companies without risk

management.

6.1.2. Risk management knowledge

From the findings it is evidenced that personnel that are employed on construction project do
not have formal training in risk management. Out of the seventeen research participants only
five said that they have risk management knowledge and eleven of them said that they did not
know anything regarding risk management. It was difficult to establish whether one of the
respondents who pulled out of the interview had risk management. The objective of the
question was to assess the individual’s knowledge in risk management and not the company.
Despite showing lack of technical knowledge in risk management a lot of them showed that
they knew how to plan and respond to undesirable circumstances that could lead to various
risks on construction projects such as cost overruns, poor quality work, schedule overruns etc.
The response to undesirable circumstances was done reactively. Figure 11 below shows the
number of research participants who had risk management knowledge, those that had no risk
management knowledge and the one that pulled out of the interview.
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Research participants with risk management knowledge versus those without
12

=

Number of participants with riks management knowledge
M [=a]

Have knowledge in risk management Do not have knowledge in risk management Not established

Description

Figure 13: Number of participants with risk management knowledge.

6.1.3. Risk identification tools and methods

The main objective of risk identification is to find out where things on a construction project
could go wrong and affect the project deliverables. Information on risk identification can be
accessed on the information from previous projects and experience of the personnel (Chahrour,
2017). The following sub-section will present some of the tools and methods that are being

used by construction companies when identifying construction risks.

One of the research participants said that they use a risk register when identifying risks that are
associated with construction projects. They use the risk register from previous projects to assist
them with the identification of the risks in current projects. When projects are similar but
executed in different locality, they just select the risks that are going to be experienced in the
new construction project and the additional risks are identified through involvement of
different stakeholders in brain storming sessions. The risk register used by the construction

companies is in a form of a spreadsheet in excel file. In the risk register there is the description
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of the risk, the risk owner or the one responsible for managing the risk, the risk event driver,
consequences of the risk, the probability of the risk, the impact of the risk on the construction
project deliverables, the ranking of the risk, the risk control strategy (Smith & Merrit, 2002).In
appendices section there is a risk register that one construction company shared with the

researcher to show the risk associated with construction projects.

The other research participants said that they use a JBCC to identify risks on construction
projects. In JBCC contract the roles and responsibility of the client, principal consultants and
the contractors are clearly defined, and this helps to manage expectations from the parties
involved on construction projects. The risks associated with execution of the works rests with
the contractor. The risk of design errors or omissions is managed by the design engineer and
the risk of cost overruns due to unforeseen circumstance is managed by the client. One of the
research participants also highlighted that the type of alternative procurement strategy that is
selected by the client also distribute risks on the construction project differently. For example,
if the client chooses to use traditional procurement strategy, the client is responsible for the
design of the project and advertise for tendering and finally appoints the contractor whose main
job is to construct the infrastructure. In this type of procurement strategy, the client is
responsible for design errors and omissions. The contractor is responsible for all the risks
associated with workmanship and quality related risks. In traditional procurement strategy the
client is represented by the consulting engineer or principal consultant. The other procurement
strategy is the design and build contract, in this type of procurement strategy the contractor is
responsible for the design and construction of the project. All risks associated with designs and
construction are borne by the contractor. The client only risk is that he may end up paying more
for the works than necessary. The risk of cost overruns in this kind of procurement is borne by
the contractor. There are several procurement strategies that are used in procuring construction

work, the two mentioned above are just some of them (procurement strategies).

The other respondent said that they use quality management plan to identify the risks on
construction projects. Quality management plan uses input from the programme of work. They
develop templates that specify the stages of quality control. Using that information, they are
able to identify the quality related risks that are associated with different types of work on
construction project. At the appendix C there is a list of some of the quality management forms
that are used to manage quality related risks. The contractors make sure that they have a

documentary evidence of contract agreement, contract drawings, project quality plan,

65



inspection and test plan, method statements and corporate procedures. All drawings issued by
the consulting engineers are signed by their design engineer who is professionally registered
with ECSA. This protects the contractor from any risk of design errors or omissions on the
drawings. All the tests that are conducted on sites are approved and signed by the engineer
before proceeding to the next stage of construction, this covers the contractors from the risks

of reworking and extra spending on the works.

The other research participants said that they use checklist and experience from the previous
projects when identifying risks on construction projects. In the appendix A there is a sample of
a checkilist that is being used by one of the construction companies. The companies employ
people who have experience on certain projects to make sure that risks associated with those

projects are managed through gut feeling.

The other respondent said that they use the programme of works, scope of work to identify the
risks that are associated with the type of construction project. The scope of work for the project
are properly detailed. The risk assess checks the risks associated with execution of that project
by looking at the links in the programme of works. Safety officers were the ones who
mentioned scope of work as one of the tools that are used to identify risks on construction
projects. Safety officers use the programme of works or scope of work to establish the safest
way of doing the works by identifying the risks and implement measures to prevent the risks
associated with that type of construction. One safety officer said that they use a risk matrix or
a risk profile when identifying risks. These two are products of risk identification, risk profile
is the level of threat that the construction company is exposed to whereas risk matrix is a stage
in risk analysis. The safety officers did not have sufficient knowledge regarding risk matrix
and risk profile but they demonstrated that they have partial knowledge in risk identification.
Both risk matrix and risk profile from previous projects can be used to identify risks associated
with new construction project especially if the two construction projects are very similar in

nature.

The other participants said that they use physical, visual surveys and basket of risk to identify
the risks on construction projects. The physical and visual surveys comprise of visiting the sites
where construction is taking place and identify the risks that could be experienced on those
projects and plan the mitigation measures. The basket of risk is not different from the checklist.

In the basket of risks the company just list all the risks that are experienced on construction
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projects and if there are new risk the basket of risks is also updated. The basket of risks serves

the same purpose as the checklist.

6.1.4. Use of risk register

From the data that was collected the majority of the participants said that they had risk registers.
From the survey 12 out of the 17 research participants said that they had risk registers in their
companies. Only three research participants said that they had no risk registers in their
companies. One of the participants stopped the interview and the other one did not have any
knowledge of risks register. It was established that the risk registers that these companies were
talking about were not the formal risk registers that are used in risk management as described
in literature review. Appendix B show copy of the risk register that was used by one of the
construction companies. On the risk register what was displayed were the risks that are
frequently experienced on construction sites and the numbering of the risks. The contractors
basically were using the checklist as risk registers rather than the risk registers. In the risks
register there are columns that number the risk, describe the risks, the cause of the risk, the
impact of the risk, probability of the risk, ranking of the risk, the personnel responsible for the
management of risk and status of the risks. The status of the risks refers to whether the risks is
still open or closed. This information is shown on risk register that was used by one of the

construction company that is registered in CIDB grade 9 in appendix B.

6.1.5. Risk prioritisation

There are gaps in the way construction companies are prioritising risks in South African
construction industry. This is due to the fact that the only risk that the construction industry
knows most is safety related risk. Risk on construction project must be prioritised by the client
of the construction project. Most of the construction project managers who were interviewed
demonstrated lack of understanding with regard to risk prioritisation. If the project client put
much emphasis on safety and quality definitely the contractor will also prioritise the risks
associated with safety. If the client states that the construction project should not exceed a
certain contract value, the contractor will try as much as possible not to exceed that amount
and all the risks that are associated with cost overruns are prioritised. If the client emphasises
that the project should not extend the contract period the contractor will also make sure that all
the risks that could contribute to schedule overruns are managed proactively. Some clients also
require the contractors execute only the work that are on the scope of work for the project and

if the work is not on the scope the contractor should not execute such work.
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Safety related risks are the risks that are highly prioritised on construction projects and are
managed proactively. This is evidenced from what the research participants were saying
regarding risk. Whenever a research participant is asked about risk what always came into their
minds even if they do not know about other risk was safety. Some of the research participants
were even saying that risk management is the responsibility of the safety officer because the
government has put a lot of emphasis on construction safety. The government promulgated
construction regulations to manage safety on construction projects. There are two documents
that are used on construction projects. The first one is occupational health and safety act No 85
of 1993 and construction regulations of 2014. Occupational health and safety tell the
contractors what to do and the construction regulation tells the contractors how to do it. There
are 35 construction regulations in total. The intention of the construction regulation is to

manage construction risks.

6.1.6. Risk analysis

Risk analysis is process of estimating the degree of impact the risk will have on the project
deliverables. It comprises of estimating of the probability of occurrence and consequences
associated with the risk (Kerzner, 2017). Risk analysis can be conducted using qualitative or

quantitative analysis.

Nine out of the research participants said that they use both qualitative and quantitative risks
analysis. To be in a better position to analyse the risk there is need to use both quantitative and
qualitative risks analysis. The quantitative analysis helps in quantifying the magnitude of the
risks in terms of money that can be lost in a project as result of a risk. The qualitative risks
analysis helps in explaining the degree of the consequences of the risks on the project. The
research participants who chose only one of analysis showed that their risk management
processes were not complex and that they were not dealing with complex risks. The other did
not even have an idea with regard to the two types of risk analysis. This is evidence that their
organisation was practising reactive risk management. If their companies were practising
proactive risk management everyone in the company should have been aware of the two types
of risk analysis associated with construction projects. This is evidence that there are gaps in the

way construction companies are analysing construction risks.
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6.1.7. Responsibility of risk management

There are gaps on the responsibility of risk management in construction companies. Generally,
risk management is the responsibility of each and every employee in a construction company.
From the findings it shows that the some of the construction project managers do not
understand that risk management is their responsibility. Some construction project managers
were mentioning the safety officers because they were not understanding the concept of risk
management. Some of the participants have only heard of risk management when it is being
referred to construction safety and environmental management. The project managers from
construction companies that were involved in capital projects said that risk management was a
collective effort in their companies. These managers who said that everyone was responsible
for risks management had exposure in dealing with different interfaces on projects. In one of
the companies that had structured risk management there were clear definitions and roles of
managers who were responsible for risk management decision making. The company identified
the individuals who owned the risks and responded to those risks. The company was also
organising training for its personnel on risk management processes. The company made sure
that everyone was responsible for risk identification. The company had well-structured risk
analysis processes. The company had detailed risk plans and necessary resources were
allocated for implementation of the risk management process. The company had structured
procedures of collecting data on risks. The appendices show some of the documents that were
used by some companies to track risks on their project. From the findings it shows that some
company’s risks management was well structured and every construction project manager at
project level was responsible for risk management. The construction project manager at project
level was able to involve his personnel on that project in risk management and report all the
risks to their head office. At their head office the managing director was the one who receives
the risks from various sites and in turn assist the respective sites in responding to the risks by

committing resources to the projects.

6.1.8. Planning of risk management

Risk management plan is prepared through use of inputs from scope of work, programme of
works, budgets, quality management plan, human resources plan, plant and equipment schedule
and risk registers from similar previous project. Figure 12 below shows the risk management

process.
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Figure 14: Risk management planning in construction companies.

From the scope of work the contractors are able to come up with a detailed work breakdown
structure. They break down the scope of work into finer details that highlight the critical stages
in the construction process. After the detailed work breakdown structure, the contractor
prepares a programme of work. In the programme of works the contractor produces the critical
path which highlights the critical activities that should be executed on the project. The duration
of the activities is summed up and aligned with the completion date of the project as per the
clients’ requirement. From the programme of works the contractor prepares contractors internal
budgets for the execution of the work. Using the scope of work the contractor prepares a quality
management plan for the project. In the quality management plan the contract details all the
tests that will be conducted on the construction materials and the documents for recording of
the tests, communications, and rainfall. The contractors also use the standard form of contracts
to plan for the risks that are within their control on a construction project. The appendix C show
some of the documents that are being used by some of the contractors to document quality
management on construction sites. From the programme of works the labour requirements for
the project can also be estimated. The plant and equipment that are required on construction
sites are also estimated from the programme of works. Risk registers from past projects are
also used to plan for risks on new projects. From what has been explained above the contractors
are in a position to identify all the risks associated with the project, analyse the risks, and

classify the risks and start dealing with risks that have huge impacts on the project. They deal
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with risks through any of the four risks response measures of acceptance, elimination,

mitigation and risk transfer.

From the findings some companies do not have pre-planned risk management some of them
do not even execute risk management planning. Risk management in those companies is
managed reactively rather than proactively. They respond to risks as they experience them on
construction sites. Some companies they employ competent projects managers who have vast
experience in construction. According to Kerzner 2017 a person who uses a certain road
frequently the existence of pot-holes on that road does not pose a hazard to him but to the
person who is using the road for the first time. On this basis the contractors who employ
construction project managers who have lots of experience manage risks through gut feeling
and they do not even use detailed risk management. These experienced project managers use
only a simple risk checklist to manage all the risks associated with construction of certain

projects.

6.1.9. Risk control and monitoring

Monitoring and control assist in evaluation of the effectiveness of the risk response strategies.
Risk monitoring does not aim at solving problems, but its intention is to source objective data
on the effectiveness of the risk management strategies in reducing risks on the project. Risk
management is an iterative process and the result from monitoring and control process is fed
to the initial stage of risk management plan. Monitoring and control also assist in identification
of new risks on the project, and this should add to the number of already identified risks on the
project (Kerzner, 2017). Figure 13 below show the risk management process from risk

identification to risk monitoring and control:
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Figure 15: Risk management process (source: Smith & Merrit, 2002).

One of the research participants said that they control and monitor the effectiveness of the risk’s
response strategies through contract review meetings. The contract review meetings are
conducted on monthly basis. During these meetings the team is able to identify the risks that
are affecting the successful completion of the project. They revise the response strategies that
they implemented initially to manage those risks if it is found that they are not effective. If they
identify new risks on the project, they go back to the risk register and update the register to
accommodate the new risks. Then they plan the responses to the newly identified risks. The
other research participant said that they monitor and control the effectiveness of the risk
response strategies through the use of the baseline programme of works. From the baseline
programme of works they are able to produce the baseline budget for the project, quality
management plan, safety management plan, cash flow projections for project revenue, human

resources, and equipment schedule for the project. The contractor manages the project
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expectations versus what was planned and if they are deviations, he updates the programme of
works and resolve the causes of the deviations from the planned course of action. The other
respondent who worked as a construction project manager said that they use the quality
management plan to control and monitor the risk response strategies. In the quality
management plan, they outlined all the tests that were to be conducted on the construction
materials. The expected results of the test should conform to the designer’s specifications. If
there are deviations from the designer’s specification, they rework the sections that produced
the poor results and update the quality management plan with corrective action documents. The
corrective action documents are used as evidence that there was a rework despite failure at the
first attempt. The other participant said that to control and monitor risk management strategies
on construction projects they encouraged communication among project team members. There
was both bottom-up and top-down communication on the project. Some project managers said
that they use risk registers to monitor and control the effectiveness of the risk management
strategies on construction projects. As the project was progressing the team leader was
checking which risk response strategies were not effective at reducing risks and he was also
identifying new risks. Then used this information to update the risk register and propose
alternative risks response strategies on the ones that were not effective in reducing the risks.
From the participants it showed that risks were changing as the projects were progressing what
were considered as risks at the beginning of the project were not considered as risks during the
execution of the project. The other response from one of the participants was that they were
monitoring and controlling risks through daily checks. This response came from the safety
officer, the safety officer was always checking the effectiveness of response strategies on daily
basis because safety was given priority on their projects. The other research participants who
said that risk management was the responsibility of the safety officer were not able to respond
to this question. They did not understand the concept of risk management on construction
projects. The reason being that whenever they hear of the word “risk” on construction project
what comes to their mind is safety related injuries on construction site. They were not aware
that apart from safety related risks there are other risks on construction site that causes cost
overruns, schedule overruns, scope changes and poor quality. The other reason could be

attributed to lack of knowledge in construction risk management.

One safety officer said that they control and monitor the effectiveness of risk response
strategies through site inspections. He further said that even the client had their own safety

consultant who used to inspect the construction site once in a month. The gaps in safety
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management on sites were addressed through corrective action and updating of the safety
management plan. On their risks register they were updating the risks that they identified and
alternative response to the risks on those that were not effective were proposed and

implemented.

6.2. Performance of projects where risk management strategies were applied

This section focuses on the performance of construction companies that applied risk
management strategies when dealing with construction risks and those that did not apply the
risk management strategies. The follow up subsections highlights the difference between the
performance of construction projects where risk management strategies were applied and those
in which risk management strategies were not applied.

6.2.1. Common risks experienced by construction companies

As an introduction to this section 6.2 there is need to highlight the common risks that are being
experienced by construction contractors. There are many risks that are associated with
construction projects. This section discusses some of the common risks that were experienced
by the seventeen research participants. Different projects that are constructed in different

geographical locations experience different risks.

Different construction project managers who participated in the study viewed risks differently
from those of safety officers. Safety officers said that the common risks on construction
projects were collapse of trenches, fall from height, hazardous chemicals, and injuries resulting
from operation of plant and equipment and project managers said that common risks
experienced on construction sites were community unrest, schedule overruns, cost overruns
and poor quality and safety related risks. This shows that the construction project managers
look at a holistic picture when managing risks. The safety officers are confined to risks that
emanate from safety during the execution of works. The risks that emanate from safety can
cause cost overruns, for example when the machines or equipment are involved in accidents.
The managers should replace the equipment and also compensation for the operators who were
operating the equipment. This cost could contribute to extra cost on the project and
consequently contribute to schedule overruns and cost overruns. If the employees are not safe
at work they cannot perform at their best and this consequently contribute to poor quality of

work.

The community unrest that is mostly caused by the local sub-contractors who demand 30% of

the contract value to be sub-contracted to locals. This was brought about by the preferential
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procurement regulations of the year 2000. In which it is stated that before awarding contracts
to main contractors the main contractors should show that they have previously promoted South
African owned enterprises, they have promoted small medium and micro-enterprises (SMMES)
and that they previously created jobs through labour intensive (National Treasury South Africa,
2000). It is on this regard that there are misunderstandings between the main contractors and
the SMMEs. Resolving the issues of community unrest is time consuming and consequently
the construction project completion time is extended beyond the planned duration of the

project.

Extreme weather is another risk that is experienced by construction companies when managing
construction projects. In South Africa extreme weather emanate from heavy rainfalls that cause
disruptions on construction projects and consequently impacts on the project cost, time and
quality. Extreme weather causes waste of construction materials which results in reworking.
Reworking results in extra spending on the works and this results in cost overruns. Reworking
also consumes time which results in schedule overruns. The quality of work is compromised
through rework because some construction materials need to be constructed properly at the
beginning and they do not mix properly with the reworked portion of the work. For example,
concrete casting should not be interrupted once started there is need to finish casting the
portion. The risk associated with stopping concrete works is that concrete dries, so if left in the
concrete mixing truck unattended the concrete mixer truck bucket has to be disposed.

Some of the research participants said that they experience design risks. There are omissions
or errors from some of the designs that are issued by the consulting engineers. The consulting
engineers hired design engineers who were not competent enough to provide detailed
information on the designs. This consequently affected the contractor’s procurement schedule
for construction materials. One research participant who was working on a wastewater
treatment project said that the designs that were issued by the consulting engineer omitted the
number of steels that were required on the concrete structures. When the contractor was
ordering steel from one of his suppliers it was established that the steel that was being order
was not enough to cover the whole area of reinforcement required on the concrete structures.
These omissions in designs contribute to cost overruns and also delay in completion of the

works.

Cash flow related risks are caused by many factors, from what was discovered from the

seventeen research participants’ cash flow risks are caused by theft of construction materials,
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late payment of the contractor’s invoices and sub-contractor’s mismanagement of funds. On
some of the projects the contractors said that some of their labourers and operators steal diesel,
cements, steels and other materials that are used when executing the construction works. This
affects the contractor’s budget because they spend most of their profits on procuring extra
materials and diesel on the project. The contractors also experience late payment of invoices
from their clients. This makes the contractors to fail to honour some of their obligations on
construction sites such as paying their labourers, buying of construction materials etc. This
consequently affects the completion date for the project. Sometimes the sub-contractors of the
main contractors lack the skills in financial management and once paid by the main contractor
they mismanage their funds and this consequently affects the financing of their day to day

operations on site.

Quality related risks on construction projects emanate from poor workmanship from sub-
contractors. The sub-contractors who are employed on most of the construction sites do not
have technical skills to do the job. For the local sub-contractors to perform they require a lot
of training from the main contractor. This makes the main contractor to spend considerable
time on training of the local labourers which consequently contribute to schedule overruns. The
unskilled sub-contractor does not do proper job and there is a lot of rework on the work that
are done by the local sub-contractors. The main focus of the local sub-contractor is to get paid,
once paid they do not help the main contractor in fixing some of the works that were not done

properly.

6.2.2. Control measures for common risks

Construction contractors with proper risk management strategies implement various measures
on construction projects to manage risks that adversely impact on their performance on
construction contract. The following paragraphs discuss the measures that are taken to manage

the common risks.

Some of the participants said that they addressed issues of community unrest through
negotiations with political leaders and sometimes the court cases interdiction is used to stop
the community from delaying the construction project. Construction companies that did not
manage communities by negotiating with them and using court interdicts experienced delays
in completion dates. One of the project management knowledge areas is stakeholder
management. During inception of the project there is need to involve the different stakeholders

on the project. The list of the project stakeholders should include politicians of the areas were
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development projects are taking place. Through these stakeholder involvements all the parties
involved should be consulted their needs and expectations from the project should be clear.
There is community unrest on the projects because the community needs and expectations from
the projects are not addressed. At the start of the construction project the construction managers
should engage with the local community and have all their needs and expectations identified.
There should be an agreement on the works that will be sub-contracted to the community, the
equipment that will be hired from the community and all this information should be properly
documented. The documents containing information of sub-contracts should be made available
to the community members through their councillor and Community Liaison Officer (CLO).
The local community should be informed of the number of labourers that will be hired on the
projects from the start of the project up to the end of the project. The community should also
be told that some of the sub-contracts will be awarded when substantial work has been done
on the project. It is the responsibility of the main contractor to make sure that critical
components of the project are executed by the main contractor so that they (main contractor)

can reduce risks of having poor quality work.

Health and safety related injuries on one of the construction projects were prevented through
the use of safety consultant who conducted weekly and monthly safety audits on construction
projects. The safety audits comprised of having a safety file with templates that were used to
manage various aspect of safety. The construction project had a safety file and all the
documents required in the safety were properly filed. Construction regulation of South Africa

stipulates that the safety file should have the following documents (Roux & Colyn, 2014):
e Appointment letter for the contractor
e Acceptance letter from the contractor
e Notification of construction work
e Letter of good standing
e Construction programme of works
e Health and safety management plan
e Health and safety policy
e Risk assessment
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e Baseline Risk Assessment

e Safe work Procedures

e Fall protection plan

e Medical certificate certified by occupational practioner
e Health and safety organogram

e Appointments (including sub-contractors)

e Induction information

e Emergency numbers and emergency plan

e Sample of registers

e Incident/accident management control

e Traffic management

e Environmental management

e Hazardous chemical substance list and masculo skeleton disorder (MSD)
e Occupational health and safety act

e Construction Regulation 2014

All of these documents act as a baseline plan for health and safety. The contractor who
implemented the health and safety plan managed their projects successfully and prevented a
lot of delays and associated costs that would have impacted negatively on their projects. The

appendix D shows some of the documents that are used in safety management.

Measures that were implemented on one of the construction projects comprised the use of a
detailed quality management plan and employment of competent personnel. The list of
competent employees was highlighted in the safety file in the section “appointments”. One of
the contractors made sure that the site is having an organogram. The roles and responsibility
of the persons appointed on the project were clearly defined, to make sure that expectations
from their work was properly managed. On one of the project quality related risks were

managed through the use of quality management plan. In the quality management policy, the
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contractor’s managing director stated that their company was committed to providing their
customers with quality construction products. The company complied with the requirements of
ISO 9001:2015 when carrying out construction work. The quality management plan for the
project comprised of the standard form of contract (GCC 2015), the quality control sheets for
concrete, earthworks, steel fixing, shuttering, scattering, scaffolding, excavation, pipe works
and compaction of the backfill gravel materials. On the project the designer of the project
specified that all pipes should be South African Bureau of Standards (SABS) approved. The
pipes that were not meeting the requirement were being removed from the construction site.
To guarantee the quality of work from their sub-contractor one of the main contractors drafted
bespoke contracts that stipulated that 10% of the contract amount will be retained on payment
certificates. The contractor was complying with the requirements of the safety management
plan and reduce the time that he spent on rework and defective work. This contributed to

completion of the project on time and within the construction budget.

Measures that were put in place to manage cash flow on one of the projects comprised of
preparation of a big claim at the commencing of the project. One of the standard forms of
contract (FIDIC) allowed the contractor to ask for an advance payment at the beginning of the
construction project to minimise the cash flow related problems. The advance payment is an
interest free loan that is issued to the contractor and is paid back to the client through deductions
on each and every payment certificate to the contractor until the advance is paid back in full
(FIDIC Redbook, 2017).0n theft of construction materials such as cement, steel and asphalt
one of the contractors implemented a materials control register which was being checked every
time the contractor was preparing a certificate of payment. The contractor made sure that
cement, steel and asphalt that were delivered to construction sites were fully claimed in the
payment certificates. On late payment of invoices one of the contractors was putting in a claim
earlier so that they do not experience cash flow problems. The other measure that they use for
late payment of invoice is that when there is a delay in payment, they claim the interest that is
compounded on monthly basis. The interest charges are calculated based on the annual rate of
3% above (FIDIC Redbook, 2017). On one of the projects the contractor insured the works and
the materials that are delivered on site to manage the risk of theft of construction materials.
Sometimes the contractor under-prices the works especially the ones that involves ground
excavations. With the application of the clause on construction projects that covers the
contractors from such situations the contractors were able to claim for unforeseen ground

conditions. On the risk of bad financial management from their sub-contractors. There is need
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for subcontractors to provide detail cash flow statements that should be updated on monthly
basis to make the contractors aware of the need to invest the funds in the project. One main
contractor was also providing assistance with training the site agents of the sub-contractor in
financial management and budgeting. Some of the government funded projects stipulate that
one of the requirements to award contracts to the main contract that they (main contractors)
show that in their previous projects they trained the local community in various skills (National
Treasury South Africa, 2000).

Design risk on of the construction project was managed through proper document control. All
the designs that were received on one of the projects were properly checked to makes sure that
they were signed by the design engineer who is professionally registered with ECSA. This was
the only way the contractor managed to transfer all the risks associated with omissions and
defective designs back to the design engineer. All revisions on the documents were properly
marked and the drawings that were revised were marked obsolete to make sure that they were
not used on construction site. Evidence from one construction companies that employed an
engineer as construction project manager on the project was able to track the mismatches
between what was on the design drawings versus what was in the bill of quantities. The
contracts manager highlighted the differences and presented them to the design engineers for
correction. The contractor also said that they also verified on ECSA data base if the engineers
who were assigned to the project were professionally registered with ECSA. Professional
registration with ECSA is a guarantee that the work that is done by these professionals will be

of high standards.

6.3 Frequently used current risk management strategies in South Africa

There are four risk response strategies namely avoidance, acceptance, transfer and lastly
mitigation. Risk response strategies are means of reacting to risks on construction projects.
Risk response strategies are subsets of risk management strategies. From the research findings
it shows that the construction managers used a hybrid of risk response strategies to manage
construction risks. Some of the construction project manager said that they used insurance to
cover the work that they executed in case of weather damage, others used contingency sums to
cover unforeseen circumstances. Other said they respond to risk through proper documentation
of the process that are involved in construction. All the measures stated above are risk response

strategies.
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There is a difference between risk response strategies and risk management strategies. A
strategy is a plan that has an intention of bringing a certain achievement whereas a response is
a reaction to something that has occurred (Oxford Dictionary, 1948). Risk management
strategies involves detailed planning in order to manage risks associated with construction
projects. The following are risk management strategies that are being used by construction

companies to manage diverse risks that are associated with construction projects:

e Employment of competent and experienced professionals who are registered with either
ECSA or SACPCMP.

e Training of employees on the job to ensure that there is succession plan in case one of

their employees leave the company or dies.

e Quality management plans which details all the documentations associated with
management of quality on the project. Quality audits are scheduled from time to time
to make sure that there is conformance with the specifications.

e Safety management plan which assists the contractors in the management of safety

related risks on the construction projects.

e Programme of works which shows the sequence of the activities that will take place on
the project and their duration. Programme of works assist the construction companies

in management of time related risks.

e Standard form of contracts (FIDIC, JBCC, GCC and NEC) which assist the contractors
to differentiate the risks that are within their control and those that are within the control

of the employer.

e The type of project delivery that is being used on the projects such as design and build,

private public partnerships etc.

e Environmental management plan which assists in the management of environmental
related risks. Environmental management plan enforces compliance with

environmental regulations.
¢ Insurance and bonds which comprises of insurance for the works and materials

e Contract price adjustment/ escalation to cater for escalating prices of construction
materials.
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e Compliance with statutory and regulatory requirements. ISO 9001: requirements
demands that organisation comply with the law and regulation of the country where the

organisation is conducting their business.
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CHAPTER 7 CONCLUSIONS AND RECOMMENDATIONS

7. Conclusions and recommendations

7.1. Common construction related risks
From the study conducted on 17 construction companies it shows that the common risks that

are experienced by construction companies in Gauteng Province in South Africa are:
e Incompetent construction project managers
e Poor workmanship from the local subcontractors
e Increment weather
e Theft of construction materials
e Death or resignation of key personnel on construction projects.

e Delay in procurement of construction materials caused by low production of

construction materials from the supplier
e Community unrest demanding 30% of the construction project cost
e Health and safety related injuries on construction sites

e Contractor cash-flow problems exacerbated by delayed payment of certificates

(contractors’ invoices)
e Bad pricings of construction tenders
e Inflation

7.2. Gaps in construction risks management

From the findings there is sufficient evidence that risk management in construction is carried
out reactively rather than proactively. The study has exposed gaps in the management of risks
in South African construction industry. There is no formal qualification in risk management in
construction industry. This results in lack of proper risk management planning in construction
companies. There is no proper identification of the responsible person for management of some
of the construction risks. When appointing construction project managers some of the company
do not look into requirements of South African Council for Project and Construction

Management professions requirement (SACPCMP) or Engineering Council of South Africa
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(ECSA). This results in appointment of personnel with insufficient construction project
management skills. The appreciation of construction risk management is poorer in construction
companies in grade 7 CIDB category than those in grade 8 and 9 category. Construction
companies in grade 8 and 9 showed that they had better appreciation of risk management
through the way they responded to the interview questions. One of the construction company
in grade 9 CIDB had a proper risk register that they use to identify risks and plan for risks. The
other contractor did not show any evidence that they know how to use a risk register in their

companies.

7.3. The Current risk management strategies

The current risks management strategies that are being used by construction companies in
Gauteng Province in South Africa comprises of employing registered professions with
SACPCMP and ECSA to work on construction projects as construction project managers, on
job training for their internal labour force and on-site training for their sub-contractors and their
labourers. Preparation of organograms which highlights the job description of the key
employees of the construction company, use of quality management plans and safety
management plans on construction site, environmental management plans, contract price
adjustments, programme of works, standard form of contracts, the type of project delivery,
insurances and bonds and lastly compliance with statutory and regulatory requirements. I1SO
9001: requirements demands that organisation comply with the law and regulation of the

country where the organisation is conducting their business.

7.4. Hypothetical findings

7.4.1. Common risks in SA

South African construction industry experience schedule overruns, cost overruns, bad quality
of construction products and frequent scope changes, which emanate from bad risk
management practices. From the interviews which were conducted in Pretoria and
Johannesburg in Gauteng Province, the following were the common risks that contributed to
schedule overruns, cost overruns, bad quality of construction product and frequent scope
changes: community unrest, frequent stoppage of construction work by the community
members, poor quality work from local sub-contractors, health and safety related injuries on
construction sites, delays in payment of contractors ‘invoices, increment weather, theft of
construction materials, mismanagement of project funds, rework due to poor quality work, late

delivery of construction materials, defective designs, collapse of trenches, fall from height,
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hazardous chemicals, loss of project team members through death and resignation, inflation
and rise in cost of construction materials and equipment, bad pricing of construction work and

changes in rental market.

In preparation for the hosting of 2010 FIFA World Cup SA construction companies
experienced a lot of delays and cost overruns. Even though the stadia were ready for use during
the 2010 FIFA World Cup some of the stadia were not completed during the hosting of the
Confederation Cup. The delays affected the Confederation Cup which occurred in 2009. The
Confederation Cup is a curtain raiser for FIFA World Cup. By the time the confederation Cup
was taking place some of the ten stadia which were supposed to host the tournament were not
completed (Baloyi & Bekker, 2011). The causes of cost overruns, schedule overruns and scope
changes during the run up to the 2010 FIFA World Cup were late decisions by the clients,
increase in cost of construction materials (stadia roofs), frequent changes in designs of stadia,
late payment of contractors’ invoices, lack of capacity and skill to construct stadia, and external
factors which were beyond the control of project parties (Baloyi & Bekker, 2011). From
literature review there is enough evidence that there are risk management challenges in SA
construction industry. In the run up to the 2010 FIFA World Cup the SA construction
companies experienced escalating costs which were caused by fluctuation of the South African
Rand against the major currencies and the rise in price of construction materials. Power
shortage which was caused by Eskom’s unstable power supply (Chihuri & Pretorius, 2010).
7.4.2. Strategies that are used to manage risks in SA

From the research interviews (findings) the current risk management strategies are as stated

below:

e Court interdiction to prevent communities from stopping the projects

e Negotiating with community members and political leaders such as councillors
whenever there is a problem concerning the labourers and community participation
goals

e Documentation of the movement of construction materials within construction site
and also when delivered to site

e Preparation of comprehensive sub-contracts between the main contractors and
subcontractors

e Preparation of bigger claim at the beginning of the project to manage cash flow for
the project.
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e Before commencing with construction work the designs are studied to check if there
are no missing information on the drawings and ensuring that designs are signed by
professional engineers

e Training of local subcontractors

e Proper allocation of roles and responsibility on the project

e Withholding retention money on the local subcontracts

e Succession planning in case one of their key employee leaves of dies

e Toolbox talks before carrying out works on construction sites

e Provision of contract price adjustment and contingencies in the tendered amounts

e Provision of performance guarantees

e Hiring of competent employees especially those who are professionally registered
with ECSA or SACPCMP

From literature review (findings) construction companies in SA have strategies in place that
they use in management of construction risks. To manage the public liability risk on
construction project construction companies, buy all risk insurance to cover themselves against
risk emanating from damage to persons and property. To manage the risk of rise in the prices
of construction materials, labour and plant the construction companies use contract price
adjustments (CPA) (Baloyi & Bekker, 2011). The contractors are allowed to state the base
month of the time they submitted the tender to the client. The base month indices published
monthly by Stat SA are used to check the impact the rise in prices is having on the cost of the
construction project. If the effect of the rise in the price of construction materials, labour and
plant is high a factor is applied to each monthly invoice that is submitted by the contractors to
the clients. To manage the effect associated with project delay and increase in scope of work
the construction companies use the standard form of contract to claim for liquidated damages
and associated cost (Ekung et al., 2015). To manage the risk of community unrest, the
contractors work closely with the ward councillors of the wards where the construction project
is taking place. The construction companies manage the risk of poor workmanship from local
subcontractors through training of the local sub-contractors and labourers. To manage political
risks construction companies, create relationships with powerful political groups of the area
where construction is taking place. They also create good working relationships with local
businesses, and they also try as much as possible to employ capable local partners. The

strategies stated above are some of the risk managements used by construction companies in
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SA. Some risk management strategies are not used in South Africa are making higher tender
offers. This strategy is also a risk to contractors in South Africa because they may end up not
winning the tender. Charging interest on the late payments is also not practised by contractors
in SA because construction companies are afraid of losing future business with their clients.
The other strategy of managing construction risk is choice of suitable projects. Construction
companies in SA do not have the luxury of choosing suitable projects because there is stiff

competition for tenders in the industry (Chang et al., 2018).

7.5. Recommendations
The following are the recommendation regarding the risk management processes on

construction projects:

¢ Risk management should be the responsibility of each and every one on the construction

project.

e Construction companies should proactively prepare risk management plans and
document all the risks associated with the project. All the risks that affect time, cost,
quality and safety should be documented in the risk register. The description of the risk,
the cause of the risk, the impact of the risk, the probability of the risk, the ranking of
the risk, the owner of the risk, response plan and the status of the risk should be captured

in the project risk register. From time to time the risk register should be updated.

e Project leaders should be encouraged to attend continuing professional development in
risk management so that they can gain insights in the management of risks on

construction project.

e The personnel employed on construction projects should be registered with professional
bodies such as ECSA or SACPCMP.

e The construction sites should have clear organogram. The roles and responsibilities of

the personnel on the project should be well defined.

e The construction contract that binds the parties to the construction project should
always be on construction site. The project leaders should read and appreciate the risk

allocation on the projects.

e Government should enforce the formal risk management in construction companies.

Tenders submitted without a detailed risk management plan should be rejected.
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7.6. Contribution to Body of knowledge

There is need for construction companies in South Africa to employee competent construction
project managers registered with South African Council for Project and Construction
Management Professionals (SACPCMP) or professionals registered with Engineering Council
of South African (ECSA) when carrying out construction work. The construction project
managers who are registered with these professional bodies demonstrated that despite not
having formal qualifications in risk management they had knowledge in the processes that are
followed when carrying out construction work. Therefore, one of the important risk
management strategy is employment of construction professional registered with the relevant
built environment professional bodies when carrying out construction work. The absence of
these professional has resulted in projects being completed late, numerous scope changes, cost
overruns and design risks. In conclusion some of the companies which experienced numerous
constructions related risks was a result of projects being designed and managed by incompetent

people.

7.7. How the research can be improved

This research can be improved further by increasing the number of participants to be
interviewed. Apart from interviewing the construction project managers and safety officers, the
participation can be extended to the accountants of construction companies, contracts
managers, risk managers (if the company has one), construction company owners and the site
foremen. This will enable capturing of data that covers a wider view with regard to construction
related risks. The construction project managers and the safety officers who were interviewed
only focussed on the construction related risks, but if the company owners and the accountants
are included many of the impacts caused by construction related risks can be appreciated and
resolved. Construction foremen can also assist in highlighting some of the risks associated with
construction which are sometimes overlooked by the construction project managers and the

safety officers.

7.8. Further studies

There is need for more and deeper investigation into the current risk management strategies
that are currently being used by construction companies in South Africa. This will assist the
construction fraternity to develop a uniform risk management strategy that can even assist new

entrants in the construction industry.

88



8. REFERENCES

Bahamid, R., & Doh, S. (2017). A review of risk management process in construction
projects of developing countries. Materials Science and Engineering, 1-9,271.

Renault, B., Agumba, J., & Nazeem, A. (2016). An Appraisal of critical risk factors in
construction project in South Africa:Perspective of contractors. Proceedings of the
DI1-2016 Conference on Infrastructure Development and Investment, 130-138.

Chihuri, S., & Pretorius, L. (2010). Managing risk for success in a South African Engineering
and Construction Project Environment. South African Journal of Engineering Vol 21
(2), 63-77.

Mhetre, K., Konnur, B., & Landage, A. B. (2016). Risk Management in Construction
Industry. International Journal of Engineering, 153-155.

Eskander, R. (2018). Risk Assessment Influencing Factors for Arabian Construction Projects
Using Analytic hierarchy Process. Alexandra Engineering Journal, 4207-4218.

El-Karim, A., EI Nawawy, M., & Abdel-Alim, M. (2015). Identification and Assessment of
Risk Factors Affecting Construction Projects. Housing and Building National
Research Centre Journal, 13,202-216.

Keshk, M., Maarouf, I., & Annany, Y. (2017). Special Studies in Management of
Construction Project Risks, Risk Concept,Plan building,Risk Quantitative and
Qualitative Analysis, Risk Response Strategies. Alexandra Engineering Journal,
57,3179-3187.

Serpell, A., Ferrada, X., Rubio, L., & Arauzo, S. (2015). Evaluating Risk Management
Practices in Construction Organizations. Procedia-Social and Behavioural Sciences,
194,201-210.

Cheraghi, E., Khalizadeh, M., Shojaei, S., & Zohrehvandi, S. (2017). A Mathematical Model
to Select the Risk Response Strategies of the Construction Projects;Case Study of
Saba Tower. Procedia Engineering, 121,609-616.

Szymanski, P. (2017). Risk Management in Construction Projects. Procedia Engineering,
174-182.

Abderisak, A., & Lindahl, G. (2015). Take a Chance on me? Construction Client's
Perspectives on Risk Management. Procedia Economics and Finance, 548-554.

Landage, A. (2016). Risk Management in Construction Industry. International Journal of
Engineering Research, Volume No. 5, Issue Special, 153-155.

Paslawski, J. (2017). Flexible Approach for Construction Process Management under Risk
and Uncertainty. Procedia Engineering, 208,114-124.

Goh, C., & Abdul-Rahman, H. (2015). Identification and Management of Major Risks in the
Malaysian Construction Industry. Journal of Construction in Developing Countries,
18,1932,2013.

89



Aziz, R., & Abdel-Hakam, A. (2016). Exploring Delay Causes of Road Construction in
Egypt. Alexandra Engineering Journal, 55,1515-1539.

Mukuka, M., Aigbavboa, C., & Thwala, W. (2015). Effects of Construction Projects
Schedule Overruns: A Case of the Gauteng Province, South Africa. Procedia
Manufacturing, 3,1690-1695.

Oduoza, C., Odimabo, O., & Tamparapoulos, A. (2017). Framework for Risk Management
Software System for SMEs In the Engineering Construction Sector. Procedia
Manufacturing,1231-1238, 1231-1238.

Wang, Q., Dulaimi, F., & Aguria, Y. (2004). Risk Management Framework for Construction
Projects in Developing Countries. Construction Management, 22,237-252.

Terje, A. (2016). Risk Assessment and Risk Management: Review of Recent Advances on
their Foundation. European Journal of Operation Research, 1-13.

Smith, P., & Merrit, G. (2002). Proactive Risk Management. New York: CRC Press Taylor &
Francis Group.

Kerzner, H. (2017). Project Management; Twelfth Edition; A systems Approach to
Planning,Scheduling, and Controlling. New Jersey: Canada.

Fringpong, M. (2000). Project Management for non-profit organisations; A Practical Guide
for Managing Developmental Projects. Johannesburg: Repro Centre.

Hughes.will, & Champion, R. (2015). Construction Contracts; Law and Contract
Management. New York: United States of America.

Burke, R. (2010). Fundamentals of Project Management; Tools and Techniques . Hong
Kong: Everbest.

Burke, R. (2013). Project Management Techniques-Collge Edition; Project Managers
Planning and Control Systems. Hong Kong: Everbest.

Oosthuizen, T., & Venter, R. (2011). Project Management in Perspective. Cape Town:
Oxford University Press Southern Africa.

Roux, W., & Colyn, P. (2014). Commentary to the Construction Regulations. Johannesburg:
LexisNexis (Pty) Ltd.

LexisNexis. (2019). Occupational Helath and Safety Act No. 85 of 1993 and Regulations;
Revised Edition. Johannesburg: LexisNexis.

Horine, G. (2012). Project Management; Absolute Beginner's Guide. Indinapolis: Que
Publishing.

Ayandibu, G. (2010). Quality Management and Socio-Economic Objectives in the
Construction of Gautrain. Johanneburg: University of Witwatersrand.

Nel, W. (2006). Management for Engineers,Technologists and Scientists. Cape Town: Juta.

Chahrour, L. (2017). Analysis of Risks and Cost Overruns in Design-Bid-Build Highway
Infrastructure Projects in Ontario. Waterloo, Ontario: University of Waterloo.

90



National Treasury South Africa. (2000). Preferential Procurement Regulations. Framework
Act, 1-14.

Oxford Dictionary. (1948). Oxford Advanced learner's Dictionary. Oxford: Oxford
University Press.

FIDIC Redbook. (2017). Conditions of Contract for Construction. Geneva: Switzerland.

Flanagan, R., & Norman, G. (1993). Risk Management and Construction. London: Blackwell
Science Ltd.

Baloyi, L., & Bekker, M. (2011). Causes of construction cost and time overruns: The 2010
FIFA World Cup stadia in South Africa. Research Gate, 51-67.

Ekung, S., Adenira, L., & Adu, E. (2015). Theoretical Risk Identification within The Nigeria
East-West Coastal Higgway Project. Civil Engineering and Urban Planning: An
International Journal (CiVEJ) Vol. 2 No. 1, 1-12.

Chileshe, N., & Kikwasi, G. (2013). Perception of barriers to implementing risk assessment
and management practices by construction professionals in Tanzania. Risk
management Journals, 1137-1146.

Schieg, M. (2006). Risk management in construction project management. Journal of
Business Economics and Management, 77-83.

Antony, M. (2001). A systematic approach to risk management for construction. Structural
Survey, Vol 19, 245-252.

Adeleke, A., Bahaudin, A., & Kamaruddeeh, A. (2016). Preliminary Analysis on
Organizational Factors Influencing Effective Construction Risk Management: A case
study of Nigerian Construction Companies . Sains Humanika, 2289-6996.

Banaiteiene, N., & Banatis, A. (2012). Risk Management in Construction Projects. Intech
open science open minds, 430-448.

PMI. (2013). A Guide to Project Management Body of Knowledge-Fifth Edition. Newtown
Square,Pennsylvania: Project Management Institute, Inc.

Igbal, S., Coudhry, R. M., Holschemacher, K., Ali, A., & Tamosaitiene, J. (2014). Risk
management in construction projects. Technological & Economic Development of
Economy, 65-78.

Kartam, N., & Kartam, S. (2000). Risk and its management in the Kuwait construction
industry. International Journal of Project Management, 323-335.

Chang, T., Hwang, B.-G., Deng, X., & Zhao, X. (2018). Identifying political risk
management strategies in international construction projects. Hindavi Advances in
Civil Engineering, 1-12.

Petrovic, D. (2017). Risk Management in Construction Projects-A knowledge Management
Perspective from Swedish Contractors. Stockholm: KTH Vetenskap Och Konst.

91



Bryman, A., Bell, E., & Yue, A. (2011). Business Research Methods (Canadian Edition
uppl.). Ontario: Oxford University Press Canada.

Saunders, M., Lewis, P., & Thornhill, A. (2009). Research Methods for Business Students
(Vol. 5th). Edinburgh Gate Harlow: Pearson Education Limited.

KPMG. (2006). Singapore Risk Management Survey: Trends, benefits and Challenges of the
risk management experience in Singapore.http://www.kpmg.com.sg/publications/ra
RiskMgmtSurvey 2006.pdf, accessed 05/02/2010.

Jin, X,, Liu, J., Feng, Y., & Zuo, J. (2017). Major Participants in the Construction Industry
and Their Approaches to Risk: a Theoretical Framework. Science Dierct, 314-320.

Wang, M., & Chou, H. (2003). Risk allocation and risk handling of highway projects in
Taiwan. J Manage Eng, 60-68.

Chileshe. (2014). Risk assessment and management practices (RAMP) within the Tanzania
construction industry: Implementation barriers and advocated solutions. International
Journal of Construction Management, 2-15.

Parker, D., & Mobey, A. (2004). Action Research to Explore Perceptions of Risk in Project
Management. International Journal of Production and Performance Management,
18-32.

Dziadosz, A., & Rejment, M. (2015). Risk Analysis in Construction Project-Chosen Methods.
Procedia Engineering, 122,258-265.

Sharma, S., & Swain, N. (2011). Risk Management in Construction Projects. Asia-Pacific
Journal of Management Research and Innovation, 1-20.

Winch, G. (2002). Managing construction projects, an information processing approach.
Oxford: Blackwell Publishing.

Cooper, D., Grey, S., Raymond, G., & Walker, P. (2005). Project Risk Management
Guidelines. Chichester: John Wiley & Sons.

Potts, K. (2008). Construction Cost management, learning from case studies. Abingdon:
Taylor Francis.

Darnall, R., & Preston, J. (2010). Project Management from Simple to Complex. New York:
Flat Knowledge, Inc.

PMI. (2004). A guide to the project mmanagement body of knowledge: PMBOK. 3rd edition.
Pennsylvania: Project Management Institute, Inc.

Saunders, M., Thornhill, A., & Lewis, P. (2016). Research Methods for Business Students.
Harlow: Pearson.

92



APPENDICES

9. Appendices
9.1. Appendix A

e Ethics clearance

93



THE
Lot iz,

School of Construction Economics & Management

University of the Witwatersrand, Johannesburg PO Box 20, Wits 2050, South Africa « Tel: +27 (0)11 717 7652/77669
+ Fax: +27 {0)11 717 9729 Email:CEM@wits.ac.za

SCHOOL OF CONSTRUCTION ECONOMICS AND MANAGEMENT RESEARCH ETHICS COMMITTEE

CLEARANCE CERTIFICATE

PROJECT TITLE

INVESTIGATOR

SCHOOL/DEPARTMENT

DATE CONSIDERED

DECISION OF THE COMMITTEE

PROTOCOL NUMBER CEM/20/1/SNMM

Current risk management strategies that are used by

construction comparies in south Africa.

Stevie Mickwell Munthali 1059055

SCHOOL OF CONSTRUCTION ECONOMICS AND
MANAGEMENT

01/03/2020

Approved conditionally with respect to the declaration

318t March 2021

EXPIRY DATE

DATE 1/3/2020 CHAIRPERSON

Dr. Kola ljasan

Supervisor; Lungi Maseko

DECLARATION OF INVESTIGATOR

To be completed in duplicate and ONE COPY returned to the Secretary Mrs. M. Kirsten at the CEM
reception desk.

I fully understand the conditions under which | am/we are authorized to carry out the abovementioned
research and l/we guarantee to ensure compliance with these conditions. Should any departure to be
contemplated from the research procedure as approved |/we undertake to resubmit the protocol to the
Committee. | agree to completion of a yearly progress report.

U 40

Signature

% 03 , 2020

Date

94

ps fay. ]
(23 "
Ha g




9.2. Appendix B

e Risk register

ProsecTt MAaNaAceEMENT Docs

Free Projecri Management Templares

Project Risk Register
<Project Name>

Risk Identification

Qualitative Rating Risk Res nse

Risk

Risk Category

Probability

Impact

Risk Score |Ranking Risk Response

Trigger

Risk Owner

(000 = D N ) L ] =

[=li= =ll=l= =l ===l == =l =l = === == === =l =] =

HNey Ferrns

Risk: The risk stated in a complete sentence which states the cause of the risk, the risk, and the effect that the risk

causes to the project.

Risk Category: Categorization of risks by area of project affected, source of risk or other useful categorny
Probability: The likelihood that a risk or opportunity will occur (on a scale from 0 to 10 with 10 being the highest).
Impact: The impact of the risk on the project if the risk occurs (scale from 0 to 10 with 10 being the highest)_

whew ProjectManagementDocs . com

95

Page 1 of 2



ProJect MANAGEMENT Docs Project Risk Register

Free Projeci Managemeni Templartes <Froject Name>

Risk

Risk P ility | lmpact Risk Score |Ranking Risk Responss Trigger

Risk Score: Determined by multiplying probability and impact (scale from O to 100).

Risk Ranking: A priority list which is determined by the relative ranking of the risks (by their scores) within the project with the number one being the highest risk score
Risk Response: The action which is to be taken if this nsk occurs.

Trigger: Something which indicates that a nsk is about to occur or has already occured.

Risk Owner: The person who the project manager assigns to watch for triggers, and manage the risk response if the risk occurs.

This Risk Register Template is brought to you by www_projectmanagementdocs. com

imeout Alert
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9.3. Appendix C

e Quality management Control Documents
i.  Density/soil test register

o |
Density/Soil Tests Register h-/f !
A

Y/
Ib'&cmm.

BELO & KIES CONSTRUCTION
VALLEY HYPER : 3/10/2019
= Note P
Area Date tested | Location/ Kind of test Results ’ I:;‘l:: —\
tested Chainage
tested
Valley 19/09/2019 | Block B Maximum dry = 25940/1 REaE,
Hyper density and OMC G
Switch 19/09/2019 | Pos4 ;g;f:(i) ’
tation 0-150mm | Compaction 107.1% PASSED
0-300mm | Compaction 106.6%
Shop 17 | 19/09/2019 | Pos 1 TRACE NOL
0-150mm | Compaction 103.6% 25940(i) PASSED
0-300mm | Compaction 103.7%
Pos 2 TRACK NO.
0-150mm | Compaction 108.7% 25940() PASSED
0-300mm | Compaction 107.9%
Pos 3 TRACK NO.
0-150mm | Compaction 108.4% 25940(i) PASSED
0-300mm | Compaction 107.7% | Timeout Alert
ol il [ T,
! mm | Compaction 95.7% 25990(i)
| Grid AU 0-300mm | Compaction 96.4% PASSER
i * Pos 2
TRACK NO.
- 0-150mm Compaction 93.9% 25990(i) PASSED
! 0-300mm | Compaction 98.3%
‘ Pos 3 TRACK
l o- ) NO.
o_g:: Sompeuoy 95.5% 25990(3) it
Shop13 | 25/09/2018 | Posg mpaction 96.3%
- T
D0 e sl 25a900) PASSED
Posg T paction | 104.5%
oasomm | Compaction 104.8% 2599001
mm x
Shop 4 | 2570873015 oo™ | Compaction | o3 e S
0-15 Omm C 5 TRACK NO
KJ & Ompaction 10 bakypcad
—_— -0500mm | compaction | 103 255500) PASSED
'N‘
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/

Density/Soil Tests Register

PA
Sewth Alrice
BELO & KIES CONSTRUCTION
ALLEY HYPER : Updated 03/10/2019
Results Notes Passed
Area Date tested | Location/ Kind of test [Failed
tested Chainage
tested
: = 25940/1 PASSED | |
Valley 19/09/2019 | Block B Maximum dry |
Hyper density and OMC TS \
Switch 19/09/2018 | Posd 258404i) P SE:\
tation 0-150mm | Compaction 107.1% -
0-300mm | Compaction 106.6% T
Shop 17 | 19/09/2019 | Pos1 25540()
0-150mm | Compaction 103.6% i) PASSED
0-300mm | Compaction 103.7% s
Pos 2 "
0-150mm | Compaction 108.7% =K PASSED
0-300mm | Compaction 107.9%
Pos 3 TRACK NO.
0-150mm | Compaction 108.4% 259401i) PASSED
0-300mm | Compaction 107.7% Timeout Alert
1% layer 25/09/2019 | Pos1 TRACK NO.
Subsoil at 0-150mm | Compaction 95.7% 25990() PASSED
Grid AU 0-300mm | Compaction $ 96.4%
Pos 2 TRACK NO.
0-150mm | Compaction 93.9% 2590(i) PASSED
0-300mm | Compaction 98.3%
Pos 3 TRACK NO.
0-150mm | Compaction 95.5% 25990(i) PASSED
0-300mm | Compaction 96.3%
Shop 13 25/09/2019 | Posg TRACK NO
: 0-150mm | Compaction 103.7% 25990(i)

2 P D
0-300mm | Compaction 104.5% -
z°1‘59 n TRACK NO.
ty-aogmm g:mpactlon 104.8% 25990(i) PASSED

mm mpaction
Shop14 [ 25/09/2019 [pogg T ocion | 103.6%
0-150 TRACK NO,
5 mm | Compaction 103.3% 25990(i) PASSED
>-300mm | Compaction | 107 gy
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ii.  Kwik-stage/kwik strip material inspection

ey

Belo & Kies Construction(Pty)Ltd.

Kwik-Stage/Kwik-Strip material inspection

REAISECTION: \I ey \d peg -

| YEAR:

OTE: Do Not "tick". Write "OK" or use the number of the specific deviation given in the legend. If the design or construction is not safe it must be
@d 10 the person responsible for the Form work and support work. If the form work and support work "UNSAFE*™ and 3 "DO NOT USE" tag must

e clearly displayed onthe structure. .

- DEVIATION CHECKLIST FOR STANDARD, V PRESSING AND
BEAMS

DEVIATION CHECKLIST FOR PROPS

1. No dents not allowing jacks 1o fit in standard.

1. No stretched pin holes.

2. No foreign objects welded to standard.

2. No damaged threads.

3. No joints in standard.

3. No bent BS pins

4. Maximum 2mm dent on V Pressing by C pressing

4. No cracked Bs Collar

5. No concrete in wedges

5. No dented inner or outer tube max 4mm

6. No cracks on V pressings.

6. No bent end plates max 2mm or cracked welds on end

7. Missing V pressing

= 8. No Missing stem ends on Jacks.

9. No bent stem ends not fitting in standard.

10. No Dents, worn threads or holes on stem ends.

11. No Crack stems.

12. No loose cap on beam.

13. No damaged end cap on beam

14. Timber flushed on beams.

15. No missing timber on beam.

16. No dent on beam maximum Smm.

plates.
| ~

_| Timeout Alert

Deviations reported to: Sign:
Date: Sign:
No. Type of materal Location. m:: s":;:‘::;' Before pour After pour
Leeling ¥
1 ‘gg Rornel e D ot Ok
2 Fefnayea {0209
SGHORT LEWOCHS Qh
3 (e 0"!)(? Ok
Bt Ch_
4 1S (o~-2a9 o
2 l¢—t0~219 | &
¢ IS—te 209 (& o8
! (a-l0-2¢ | &
: \2-t0-2019 | S —
DATE OF INSPECTION 03-10-2019 | 0A-10-2009 | 10 -tO0-27 |
SIGNATURE OF INSPECTOR & @/
SIGNATURE OF MANAGER ﬁ MY —
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18. Removal of : support-work. - -
16.1 Instruction given to: | Name: Polsucs Sign: £—72 . o -9
16.2 Instruction given by: Name: NAAWASY Sign: & l Timeout Alert E_Z_dj_-
’ Before pour gDo
No. Area. Location. g:\t/i:‘t?:npi:l::c;t' eadny During pour After pour
from legend
@
Plee s |Secelaeny ot oL Ok
: 029 Op
— - (0% O
x {3-lo-29| Ok
: [4-10-2¢77 O
6
<~ lO-—Za’ﬁ Ok
7
| —\0-208 OL
8
= \1-le —qul ot
i ' s 0% —\D -20\%\_| 00 -(0-19] lO-10-201]
SIGNATURE OF INSPECTOR @ AT
SIGNATURE OF MANAGER W M/ %’

iii.  Formwork inspection form

Belo & Kies Construction(Pty)Ltd.

FORMWORK INSPECTION REGISTER

AREASECTION: \JALL ey W ecf .

| YEAR: DOI19

be clearly displayed on the structure. .

NOTE: Do Not“tick". Write "OK" or use the number of the specific deviation given in the legend. f the design or construction is not safe 1 must be
reported to the person responsible for the Form work and support work. If the form work and support work "UNSAFE™ and 2 "DO NOT USE™ tag must

DEVIATION CHECKLIST

_,_CORRECTIVE ACTION TO BE DONE IMMEDIATELY IF NOT SAFE

1. Line and Alignment of Shulters, % pafe
2. Vericality of Shutiers. b. Not Safe e
3. Shutter oiled and cleaned. Site manager to sign: .

‘ 4, Cambers allowed for,

Section Foreman to §i§n%_

\ 5. Bracing to edges and stop ends.

6. Buillt-in items correct, clean and property fixed in correct
position.

QA Officer: g /

\ 7. Adequate support under-side of formwork.

\ 8. Jacks adequate and secure and soil boards under jacks

9. Joints sealed.

10. Adequate cross-bracing of support work.

11, Support work bears on suitable bearings members.

12. Formwork stays are tight.

13. Survey checks have been done.

14. Filler plates secured.

15, Safe access and edge protection all the way around
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Request for inspection form

iv.

I

| Timeout Alert

) IV/eN V"N E
. N /&:Jo ZLAChE, VO ORITY|
\\\W\\ \v;o._.uo RO SR\ | SYRWIANTT TeEfis| FVIS ) MO,
( »onwf&s_ e R 3!5. v.,o.‘@..sc.& 5 e e SR o "o 1senbey
— — s

Qé_kdﬂdaiﬁj%

- =S \un.w 3 H3IAWNAN LOVHLNOD
Iqj \34 \ 2 . WIAWNN L23r0dd

glﬂjd : AN3ND

dgf(/ o g N |- IWYN 103 0dd

Tl weodnaibadN od fsanoa

0 ARy UOSAON

| £10Z |11y

p094 ONI

FANVLIANGENGD DN DT NITND
AL (ArLda) NANNaEN
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v. Reinforcement check

8 K‘ Belo & Kies Construction (Pty) L1d.
_ Belo es Reg. No: :2000/002363/07 | Vat No: 4040188262
_ postal Address:PO Box 978 GLENVISTA 2058
Eu NSTRUCTIUN Tel:(071) 607- 5578 | Fax: (0861:(::519’5
beloan co.2a

_ th Af ica Emall:lﬂ'ogbﬂ““d““ coaa | Websitezwww.

r
" Building Sou

7 /REINFORCING

GRS

CONTRACT NAME: ... NpLLen ARG ... CONTRACT NO: ...

<lae & \\\% :’
ion:_¢! NGC @E(fr\ \!ﬁf\IWDate
Locat rZ.«O ; ﬂ 1 QO ol

vl Remarks

Satisfactory Not
D s Satisfactory

1. Al reinforcing as per latest
drawing number
2. Reinforcing clean

3. Spacer blocks sufficient and
good quality
4. Cover to steel satisfactory

\

5. Comect level and position of
reinforcing

6. Starter bars secure and in
correct position

ﬂ 7. Reinforcing protected from

deformation and damage by
traffic

8. Laps are correct 50x
diameter

9. Reinforcing properly fixed

5 .

QA OFFICER

SISESUSISKER F D

SECTION FOREMAN SITE MANAGER

REBAR = ATTACH PHOTO EVIDENCE AND ENGINEER’S APPROVAL
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vi. Material submittal forms

=
/

- ,u.;i:\;}

Inhlalanipho

consultants

MATERIAL SUBMITTAL FORM

seiatve. [T L L 1] Rev.o. Datc 510G Ret A

Material Description : Reinforcing Stesl

Trade Mams Manufacturar Supplier

Specfication Drescipdine:
raguirernent cetail

Location J Ares
of use

Technical
detail

Attachments:
1 Specification comparison Sheet [:l es |:| [ L) "4 | Other supporting documents Jist)

27 Samples [ wes [_1 Ha

3 Driginal Brochure ] wes [ mA -
Timeout Alert

M - Mot applicable

MotesfComments:-

For Subconbractor

Mame: Signaature: [rats;

Far CONTR.
The Suomitted Matsrial was reviewad and found 1© be in full complaince with Praject Specification

Contractor Project Manager

Miarse: Sihnature: Crata:
For Consulinnt El Acceptad Ei Accaphed :I Incorporete comments, El Mot aocepted
subject to resubbmit before
Commenis
Name: Date: Signature: o
vii.  Drawing /document transmittal form
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viii.  Inspection Test Request Log
PROJECT NAME |
Inspection Test Request Log
5, No st Date of Ingpaction Dascription & Logation Dot Status
Mo Reguest Date Ralurmad
Timeout Alert
= Approved C = Approved Subjected (o
B = Appreved a5 noled O = Rejectad
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ix.  Work Inspection Request

=5

Inhlzka

[lilnill|[3|1

Lo FROJECT MAME

Elj hﬂ WMavilijan Wasterwater Treatment works
" WORK INSPEGTION REQUEST

ITEM TO BE INSPECTED ANDVOR TESTED

WIR B

ITF Rel:

ITF Serie Wo.

DRWIE No.
SPECIFICATION REF:

SHETCH TO BE ATTACHED TO SHOW THE Lecatien's)

READY FOR INSPECTION ARDIOR TESTINDATE - e i

TIME ...

ISEUEDBY ENGIMNEER © ...

CTIME -

RECENED BY SUB COM. OC EMG. : .. DATE

TIME @

SBIGNATURE tii i,

RECEVED BY COMT. QC EMNG. - ...

LCTIME -

LBIGNATURE @

REGEIVED BY ITL & oo e e

SIGNATURE ...t

RECEIVED BY COMS, | .vvvece e vreri e

............. TIME : ... e,

wosns s s BIENATURE Lo vicnimasisssniassiaans

RECEIVED BY CONS. &...coivimmmnmmmnanin

CEIGHMATURE © e

CONTRACTOR QAMC IMEPECTIIN RESULTS AND REMARKS:

[ ox

Timeout Alert

ITL TESTING RESULTS

RER: REPORT MO .o e

[T

D HOT ELK
|:| .

ITL Representalva Signalure

COMSULTANT REPREZENTATIVE COMMENTS:

CONS, BEP. LEVEL
(S) SURVELLLANCE
90 WITHEES
() HELL
{ R ) RECORD REVEW

CLIENT REPRESENTATIVE COMMENTS:

INER, LEVEL

[5] SUREVEILLWMCE
W WITTRESS
{H} HOLC

(R} RECORD REVIEW

0000 ||{E0o0od

THE WORKS ARE appROVED [

NCOT APFROVED

............. TIME oo

[0 arprovepaswoten []

vernrerener e BUEMATURE ©oo e

X.  Change request
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i W CR MNO:

f‘ﬁg CHANGE REQUEST REV
nhlakianipho |
'unsultantsp (CR}
PROJECT » Maviljan Wastewater Treatment Works AGREEMENT NO.
PROJECT NO. H DATE
CHANGE REQUESTED BY: | | CONTRACTOR
ERIEF DESCRIPTION OF PROPOSED CHANGE:
JUSTIFICATION (USE ATTACHMENTS AS NECESSARY):
ESTIMATED COSTISCHEDULE IMPAGT:
SIGNED BY:
[CONTRACTOR NAME]
PROJECT MANAGER DATE:
PMC COMMENTS [] arPrRoOVER [ ] REIECTED
SIGNED: DATE:

ENDORSEMENT:

SR, QUANTITY SURVEYOR SR, PLANMNING ENGINEER S ENGINEER

BIGNED/DATE: SIGNEDVDATE: SIGNEDVDATE:
ENDORSED BY:

CONS. PROJECT MANAGER [] APPROVED [] REJECTED
SIGNED DATE:

|APPROVED BY:
CIVIL PROJECTS DIVISION MANAGER

SIGNED: DATE:
IMPLEMENTATION VERIFIED BY:

[CONTRACTOR NAME]

SIGNED: DATE:
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xi.  Request for information

fo PROJECT NAME
nhl‘a!-{aﬂ [phﬂ Maviljan Wastewatar Treatment Warks
ansultanis
REF: RFI -
REQUEST FOR INFORMATION (RFI)
SROJECT TITLE
PROJECT MO
CONTRACTOR
REQUEST:

ATTACHMENTS -

NANE Timeaut Alert
RESPONSE REQUIRED BY TITLE ©  PROJECT MAMAGER
RESPONSE

ATTACHMENTS ¢

MAME :
TITLE :
DATE :

PROJECT MAMAGER

108
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xii.  Confirmation of verbal instruction

T
A

Inhlakanipho

onsultants

Maviljan Wastewater Treatment Works

CONFIRMATION OF VEREAL INSTRUCTION

This is to confirm your VERBAL INSTRUCTION Issued to Contractor Site Management

as detalled below

Issued By:

Name:
Date:

i abas

. CL1 Ref Mo CWI-0001
¥

This Confirmation made by:

CM.I SR Ref No:

Mame:

Crake:

Details of Verbal Instructian:

Ampadt

Design Change: Yes - No

Affectad Drawing f Specification Hao:

Programme: Yes - Mo

Additional Resources: Yes

Tims Periad Reguired :
- Ma Tatal Man / hours:

| Timeout Alert

Details of Werk to be Carried = out. [ Start date:

R __|__F-ni-sh deta:

This 15 an additional cost to the Contract: —
‘This is Mot an additional cost to the Contract: —

For Contractor — Project Manager

Name: | Signature: | Date:

For use by Consultant

We Confirm and Agres with the above detailed ‘erbal Instruction,

109
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xiii.  Trend Inspection sheet

hakznioho

ronseltants

Mavi ljaﬂ Wastewater Treatment
Works

CTH Mo ! Rew:

Project Title:

Crarte:

CTH Type:

Criginator:

Contractor — General Contracting

Trend Request Descriplion:

Raferenced Documents:

Descrption of Change ! Request to Depart From Drawings and Spacification & Or Prucudu1 Timeout Alert

Deviations | Proposed Rectification / Justification for Change | As Applicabla)

Summary Of Cost Impect

Total Omission / Additicn

Amount Proposad As Attached

Effact om Milestone F and ! or Project Compliation Data;

Status
|_Apgpreved Rejectad Canaelied Wirth draver Othare [Specify)
Explanation:
Far Contractor For Consultant
Mame: Name;
Signature: Signature;
Titlaz Titke:
Date: Db
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xv.  Non-conformance report

L)

-9
0,
Inhlakanipho NON CONFORMANCE REPORT

consuliants

CONTRACTOR ;| Mfumelelo Business Enterprise Agreement

R

Department / Discipline | ¢ NCR No.

e

Function Audited : Audit Date
Consultant :
Representative

MNon-Conformance Requirements: According fo:

| Deficiency:

| Signature Signature Date:
Initiator: Civil Site Inspection Engineer CONTRACTOR:

Corrective Action Recommendation

Signature Implementation Planned Congultant Comoangs:
(Contractor's Representative) Date: Acce| Timeout Alert

“| Preventive Action Recommendation

“| Bignature Implementation Planned Date:
| {Contractor's Representative)

Follow-Up & Close-Out BY Consultant

|| Closed- Out By Signature Date:
{(NAME)
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xvi.  Corrective Action Request

Inhlakanipho

consultants

Corrective Action Request

D T
Fart 1 = Classification
| 1- Product Nonconformity | | 2-Customer Complaint | [ 3= Bystem Suwdit | | 4- Diata Analysis | t
Issued To: Department: CAR
co: Subcontractor: Auadit Ref No:
Fari 2
Caegory Document &
Details of Nonconformity o - Minor Clause Ref
Foot Cause of the ﬁ'm-bnrﬁm‘r.l.ly

1- Deficiensy in System |

4- Defigiency In Communicali

7- Deficlency in Toals /' Eguipment

2- Deficiancy in Docunentation

8- Deficiency in Required Competency

8- Deficiency in Operating Environment

3- Deficiency in Required Human

Resaurce 6- Deficency in Makerisls & Deficlency in Training & Molivabion
lzsued by QA Manager Audites Fe-sssessmant Required
Mame & Signeturae: Marme & Signatune: Yes - No
Diate: Date: Diaber
Part 3 Timeout Alert
Proposed Remedial Action {Atfach separale shee! i required) Action By Target Date | Status

Corrective Measures {Alfach separais sheet f reguirsd)

Note: Onee the Corrective & Praventive Actions Are Completed, Initial the Status Column & Notify the Q& Department for Re-

Part 4 Proposed Corrective / Preventative Action Accepted: Yes - Mo
Drepart it Suppllers { Subconirach QA Menager
_Mame & Signature Mamie & Signatune Marne & Signatune
Diate Date Date;
Part 6 Corrective actions Verified as C & Accepted: Yes - No
CHA Manager - | Mame: CAR Closed, Yes - No
Sipnature Crate:

Nate: 1- This Form can only be used during infernal Auvdit

113
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xvii.  Project monthly quality report

=T A
Aoy i
Maviljan Wastewater Treatment Works

Inhlakanipho

Funsultaul.s

114

PROJECT MONTHLY QUALITY REPORT
1- QA QT Perosnnel on Site: Rapaort #:
Q& OC Enginaer: Date:
2= Quaality System Documentation Submittal Status:
Title [rate Submitted R Stafus
3- Site Audits: {If any} attach Audit Report
4- Status of Corrective & Proventive Actions {CAR)
Issued Lest | Issued This | Sumulative | HAesohled
utzith hanth lesued Thie Month | Outstanding
cantracion 0 1]
Subcentractons 0 4]
Timeout k
§- Btatus of Site Non-conformance Reports
|ssumd Last | Issued Ths | Cumulatve | Resalved
Month Month Issued This Manth | Qulstnding
Coniractor 0 4]
Subcontractars a 3]
E- Site Instructicns isswed Dy consultnat
Issued Last | Bssusd This | Curmulstive | Resolved
tonth Month lssued This Month | Outsianding
canlracion 0 o
Subconrachon 0 0
T- Inspection & Test Request Status
Request for Inspection




xviii.  Request for concrete supply

v
/A
Iblakanioh
cr:nsultanlﬁp
Request for Concrete Supply
e —
To: Date Submitted: 1
Address: S __| Date Required by:
Tel: Fax:

This is to Request Supply of Concrete to:

Project Title: RCS SR Ref No:
Project Ref No:

Project Address: Tel # : Fax # :
Details of Concrete
Class / Delivery | Delivery
Grade Spec Ref Oty Interval Time Remarks

! Timeout Alert e

Yours truly,

Project Manager

MName: Signature:

FM —14 iRav D
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XiX.

Inhlakani

consultants

i,
!..-’.'i _
N

3

pho

Document Distribution sheet

Document Distribution Sheet

Project Title: -

Issued To:

DTS Ret#:

Date:

We are forwarding herewith, the documents listed below

Document Details
No | Document Ref Mumber | Rew Document Title Type lssued for Copy
1 -
2
3 ............... | cos @ nammnmm—— s
4
5 .....
6 -
? ........
8
&
10
L e T I P
12 [ Ti Alert e
13 | |r.'r.'u.=_':|ut ert
14 |
Remarks . - _—
Copy To!
Document & Data Controller Date:
Recehed By
Mame: Signatura: Diata:
Issued For: Type:
A | Action 85 noted 0| As regueshed 0| Dirawineg 55 | HSE Sysiem
B | Comment E | General issue 5 | Submittal P Program & Progress
G | Information F | Pra¥fminary Q| Cuality o Other

116
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xX.  Material/Product inspection report

/
“ a aﬂl U Material / Product Inspection Report
ronsulianis

Project Title:
cllant Consultant:
1- Description of Material / Produck: pate:
2- Area of Use: | MIR SR Ref No
3- Supplier: Tel:
Address: Fax:
Delivery Mo
Manufacturer: L.P.O Mo
Inspection Status
n nti
4- Details Indicate Quantity
1- Exact
2- Damaged

Timeout Alert feae

5= Inspection f?est fecords Provided as Requested Yes - Mo, If Yes List below. (Attach Test Certificates to This
Reporl)

G- Inspeclion Status: Indicalte as Applicable

1- Accepted & Released State Reason (5) for Rejection:
2= Rejected MCR Ma:
3= Released Whils Awaiting Test Results Date Results Received:

4- On Hold Awalting Test Results Date Results Receivad

7- Non - conformance Report Issued Yes - Mo

8- Remarks / Commants:

FM - L6 Rev D
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xxi.  Material Inspection Record (MIR)

A CONSULTANT CONTRACTOR: -
f\tl,;(-' Inhlakanipho Consultants Mfumelelo
N H/‘ i h Prayeer Tiie, Frgpeet Ko
n | a aﬂlp U Maviljan Wastewater Treatment Works
ansnllants
Material Inspection Record (MIR)
{Materizl Procured By CONTRACTOR)

ATR Ref. Mo.: Date:

Time:
flaterial Description: Supplier: Discipling
“ement Plaster Render- DF210/1

Mefmterial Approval

Mo,
Manufacturer: Dubai Plaster Dy Mix Co Crrigin:
vttached Documentation with delivery: - Yes / Mo Document ldentification No.
ipproval of MAR (Material Approval Request)
ub=Contractor { LPO | LC {Pricebess)

Jelivery Noge / Store Issue Voucher

iite Receipt

danuficturer's Test Certi licates

sertificate of Origin incase of Foreign Materinls

iny other Document

teceiving Inspection/Verification of Compliance By Storekeeper [ Discipline Engineer

teceived materials ars in good condition and quantity as per aiiached delivery note,

TAME: SIGNATURE: Timeout Alert

nspection / Yerilieation (By CONTRACTOR QAMQC)
Zonforming / Accepted Dhﬂcepﬁ!d

vaterial has been inspected and as per
pproved material submittal

Jon-Conforming / Rejected D

mspection / Verification (By MANAGER) For Major Items
Sonforming f Accepted D
Jon-Conforming / Rejected El

comments (I any):

SIGN A5 ACCEPTED [ I/ REJECTEDR]
CONSULTANT (For Major Iiems)

SUB-CONTRACTOR CONTRACTOR QAN
dame: | -
- e S
signaturez | ———e-
Date; i mesmean

Fid-16/ REV.D
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Annual internal audit

XXii.

Bis spUo0ad pue AjFuipeoaoe peuedad &4 ||eys aweldoud ypny eIoNR

ut Alert

SHIN PUE UOIE BAlUBABIH BALIEIIDD

Timeo

SRIOTE) UOOEDQLEN [ELIEIER
sBuseynang

uonesqyeD -

Aupsay -

uogzedsuy)| -
LTI LI E L SR

SRR | BNIRIILCT -
spJoday aduey] uiisag -
s|enosdde pue spaooas ulisag -
SUBREURA JO SRS -
ssjuBwanbay |EN3IBIIN0))

Lo JE) pUE Lol -
SIUBURILIF PO -
SOHILGTS OGO -
sEne doys -
SHEHAAGNS (I -
speda ssifoad pue peaye yoo -
aoUElpdWo anpaYy3s sussey -
Buuueg 3afoag |

|DALIO] SPI0OES PUR JUSWINIOG |

| g | Aoy

[ o | waes | @y |

Mg L oeunr | Aey | oady | gew gad | ouep |

palgns upny
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WPRY RUIRO] ZEg a8neD A0d £

| o uog
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XXiil.

Inhlakanipho

ansultants

Trend report

Maviljan Wastewater Treatment Works

Iesued Last | Issued This | Cumulative
honth hionth Issued
Structural o
Furnishings 0
Elacirical o
Plumbing a
Michanical 0
wlateriats 0

B- Key [szues [ Trends that Have Impact on Product Quality

1=
L

B

9= List of Major Complaints by consultnat with Respect to Inspection & Testing

4=

11- Details
4=

10- Status of Materials Receiving Inspeciion

Tyoe of Meterial

of fumy Test Failwre

20f3
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VTR,

g
/ e Maviljan Wastewater Treatment Works

Inhlakanipho

comsultants

13- BEubcontractors Performance - Argas of Cancerm

15- Quality Mesting Summary - Cutstanding lssuas

e Timeowt Alert

1&- Altachments

1- Status of RFIs | 3 Cube Crushing Registar —
2- Audit Repart (I Any) ] 4~ Instrumants Calbration Register —
Frepared oy
Project Q4 [ OC Enginear

MName: Signature: Datea:
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XXiV.

o
nhialianip

ronsultants

N0

Excavation and backfill for structures

Maviljan Wastewater Treatment Works

Check Sheet For: Excavation & Backfill For Structure
Form Mo:
Contractor - [ 1 Rev Meo: o
Subcontractor —1 Dates
Pageo: 1o0f4
Section of Worl: Location:
Lewel:
. Stage Itam &hacked by Checked by Date
S5iC

Setting Out — Lines & Levels

Dewatering System

— OneE B LEVEIE Are wallin L Speciied
Tolerances.

Arep is free from water

Excavation For Struciure

Mature ground lines & levels ang recorded &
agreed

Elevation B Dinension s shawn on the Latest
Approwed Drawings.

Bottam of excavation 5 not disturbed.

Unigeraronnd serviced protectad (IF any)

Backfill Materials

verify Tested & Approved

Plagement & Compaction

200 mm byars for cormpisction by heaey
equipment

100 mm layers For cornpiaction by hand —
operabad Equiprient

- Timeout Alert

Note: check

Drawings for
Waterproofing

Prior Te Backifil for Structure, Check
Waterproofing is fnstalled and Approved.

For &/C @A rQc

For Contractor - - QA f Q0

Far Consultanl Rag .

Dt Dhales: Crale:
Mame: Hame: prep —
—Sign: — Sign: Sign B —
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XXV.

Cast in place concrete

..--'—\'{':.-\h
N

nhlakanipho

cnsultan

Maviljan Wastewater Treatment Works

Check Sheet For: Cast - In - Place Concrete Form Mo:
Contractor - Rev Mo: ]
Subcontractor Date:
:l Page: 1 of1
Section of Worle Location:
Level:
Stage ltem Ghecked by Checked by Date
sic
Sotting Out - Lines & Lovels Check against Apg Creing
Chack for Tolerancas
Cl finbl e o
Mumber & Spacing of Struls and braces - ansure
rigld & unifiorm
Lack joinls betwaan from sections frea torm play
or mopvement.

Formwork

Enapa, strength, rigidity, waber lighinass and
eurlace smoothnase of re usad

Forms mantained in goad condilien

Melal lies are so consinected 25 1o permil their
remaval.

Fomm suiace inzated wilh ail

Checked prior bo concraba for plemp and tightrass
= Talerancas

Timeout Alert

Reinforcemant

Chack the following.

Dimenslon, Shape, & Size as per App Dasign
Dranming.

Accurately Placed in posilion Frmly fed and hajd
during conoreding,

Cowar is maintained,

Sploes as per appraved Drawing.

Claan, no loogse mill scake, secessive rust, ala

Embadded Itams

Check the following
Size, type, locafion as per App Digs

Water Stop

Chock the fallewing
Sirm, fype, location as per App Digs

Construction Joints |
Expansion Joints

Chesk the following

Ty;:-u s App - Localion as Per App Drgs

Transport and Place Concrate

Check the fallowing
Recaivirg Inspectian,

Shump Tes! ! Cubes

Temp nol ko axceed 30 Deg ©
Wibialion &8 requirerments of the apaefication

Far &/C Q& OC

Far Conlraclor - Conl - Q4 7 Q0

Far Consultant Rep :

Data: Dale: b B —
hame; Hamae: Fame:
Sign: Sigr: Sign:
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—

xxvi.  Concrete pour card
Inhlzkianipho
~ansultants
Concrete Pour Card
Pour Elermant
Foundation Flia Gaps [ Calumns [ wals [ ] gab [ Others [ ]
Locatan; Casling Lewvel: Fiel Mo .
Date:
Type of Concrete:
Supplier | lad Slump mm:
Cube Ref Mo Cuba Rofia
Mixar | Delivery Babch Arrival Slard Finish | Quantily| Curudative | Temp | Slump 7 Cays 2 Days
(] [ Tirme Tima Pouir Fawr 1] Quantity oC B
Hrs His Hirs Hrs 7] # B
Timeout Alert
| Contracter QA QC Eng. Consultant Rep:
Sign: Sign:
Data: Date:
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xxvii.  Daily inspection/testing schedule

Inhlakanipho PROJECT NAME & LOGOS

coensultants

DAILY INSPECTION / TESTING SCHEDULE

WIR Ref Re - Schedule
Timea Me Activity Location & Time

Timeout Alert
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Work Inspection and acceptance sheet

XXViil.

diul-
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B L % AR
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9.4. Appendix D
a) Safety management control documents

I.  Appointment letter

LOCAL MUNICIPALITY

= |
e e = e S R - UL R e e ___-._"%

Enquirks: flohiain LR - Burppsly Shoin Massger - Ok 239 1951

The Managing Dirgctor

Shle Civl & Project Devalopment Ju Mwalass Thobe Conelruction & Projects
134U Labalba Streat

Sagevwood Ex 1

1GET

Tal: OB 337 1432

Dierair Mo Mol
LETTER OF APP:HM‘HEMT—GGHETH:UCI‘!HH OF MOTODE SPORT COMPLER
1. IE i with glassure to mfamn ¥ou Bat the Acocaurding CMcer, has resoived 1o appaint vou for the

—iclouing lender as tabled beiow- e .
. EMGINEER [ BID APPOINTED FoR- | AMOUNT o
I
H 1
| Kipp Ciananling Enginaam | Censtruction of Mot Spart '2| R332 a8 1590 __
! Complax | 15% watand 1] 1imeout Alert
o [ B N FTRST181 8 G . contingancies 3

friunicipadity and no additiona| furncting shall be abowed (vanatian) uriess dictatad by unarecidable ang
inoyilabila matedia condiions cocuming during the project mplementation stages.

4. The sppokilmeant ks subject 1o the dollowing Bsrma and condEiong-

= Submigsion of & leltar of accaplance whia threa (03) wordng days of the receil of the etler Trom
the rmunicigality irdarniing vou of your sppoirdmant.

= Conckision and signing of a8 Conpress Agrgernent wiln Fatalgomo  Tubetss Maunicipaiity  prioe
SotrmaEncement of work

= Cosiplate compliancs Io the terms and carkifions as dateiled in the tendar document’ contract

=  Furnighing the municipality s 10% pevfarmance sunaty ae recuined in terme of the SGovermenent

procuramant. Genersl condtlices of conbract of Juby 2014

T munisipality resarvas lhe gl i beinate ang withdraw the 2ppoiilmeant in cage of non-

partiisncs end albar matlers relaled toreig shauid 1hal nead arsa

8. The cartacl persan & she Municipedity wil be hWr S8 Mafigahiala =t 013 231 11800

FPekgabilals fRlubatss, gov.za

(4]

Kind regards, . ::..1"":.:
% - peranti
F@ﬂ F o . E'F‘-' - .g;.:;'l! .,1}&‘1'\.3
Busane MP - Diarber

Municipal Manager
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ii.  Acceptance letter

TS [0 SR WSROI P 2 ERDGE ML BD
ise5

TekFan Mo D111 B SEEa

Ol o O78 2327 D840 0H 337 1828
Errnl vty O

o _'_ i ) ) e AL [ 2N
FETARGMIO LAl MUMICIPSLITY
1 Kaakamia shoot
PO Bow 206
Hurgersicn
1150

O reel; TTLOOT

Aflanton: MNP Bissn C2 Movamber 2018

COMNSTRUCTION OF MOTOM SPORT COMPLEN: SACCERTACE LETTER
Yo apoaintmond thor deded O Negoemibor 2078 and afichod Lo dhds eiler has rederence.

We herby secopl the apeairtmonl as a confractor for Do sbose merliorsad project 5= Do corsdstions
sat oot b fhe: Lettor of Appolnbrnent and tho comtract dos urmonit,

The: comtact porsc and contact cotails foe (his contract is ddr Thahisn Chrane.

Meme ared Someme Thablao Chaans ]
CEphang rambor OO5 a3 arsg
Fax Furnlaor oBES G2 E 2000

~ Emai : _I Ihri=cci baapo. oo za

J Timeout Alert

Futhemmors wa would ke you o infonm us of the dale of e site headoeor mooling,
Hireddl B aboreas Iy oo

T e

Lot
Ropards B T e

Thabisa Chaarne, B.Emg [ Corfracts harsaon

Sihbo Cheil Doswvolapmenl Projoe

By Email: pmankpohlciod iubalsoogoe
Mkl soainEnbabeisn oo za
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Organogram
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Timeout Alert




iv.  Letter of good standing

labour

Departmesnt
Laboar
REPLBLIC OF SOUTH AFRICA
TALL CEMTER: MO: S8 105 355
REG N : BE00004 35244
FAX MO =D 2ZASETRD
ESSUE DATE = BAFG-D5-AS

CERTIFICATE MO : 2018043320

EBELE CIVIL & PROJECT DEVELOPMENT
TI03E NORY PARK

MIDRAND
1888

LETTER OF GO0 STAMNDIMG

COMPENSATION FOR OCCUPATIONAL IMILRIES AND DISEASES ACT 130 of 1903 (AS

A E NIDE ).
'Wlih reference e secions B0, B2, 86 and 52 of Compenssion far Oocupatisnsl njurdes aod Diznases fcl
WD of 1H3¢-°.S.Em=nul'd;l_ll'urnhy cartfy i
SIHLE CWIL & PROMET DEVEL SEMEMT
ol i0E Alcree: Sor orvd i8S presen? in gl glandimg with: thea

hae complicd with the
mmmmhmﬁ&.ﬁ%
[ = of-bi : KEREB PAWVIMNG & STORM WATER

Sl ame 20300430
Timeout Alert

IMPORTANT HOTICE:

Any frauduiendy of laned Letter of Gocd Stand ing s8all constinda @ etiminel offanocs.

The Compensation Commissions: shall Insinste crimins proceadings: against amy parpsdalons who
sl altar or dedace: this letber with Intant lo defrausd or rearaprezent facts comtained Frermio.

PLEASE, use tive Belove link (Webeie Sddmss) to check i the Lalter of Gooad Btanding is walic:
g e 2 f-filing. cozaiam tHionFunclt 1

Wousrs faithfully SOUTH APRICAH POLICE EERWHCE
COmA LTy EERNCE T n.g
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v.  Application for construction permit

SOUTH AFRICA N POLICE SERVICE

SOHAPAMITY SEfTecE o c

= WM -5 ==

.

Sy .

- BURGERSSonT =
SN oy e HDUTH!FFIMFE
£ 3 Ial L LICE SERVICE
o Rk epanmeni

k -" '&i IF-!;HEF"IJ'B-I'_H: OF SOUTH AFRFTA

Wit

FABSD of 2018

(3.3 A1B3R of TTARE0E]
DEPARTMENT OF LASOLUR

MOTICE REGARDING AFFLICATION FOR COMSTRUCTICHN WORK
FERMT OF COMETRUCTION WORK W TERMSE OF THE COMNSTRUCTION REGULATIONS 2014

CQHDCLIFATIONAL HEALTH AND SAFETY ACT, 1883 COMSTRUCTION REGULATIONS., 2014

LEnchar gecticn 40033 E) of the Docupalional Heallh ard Salely Acl, 1903 (Aot Mo, BS of 18835), |, Tikar
Szana, spooinied as chiel Inspector In terms of section Z7]1) of the saed 00, and by wirtue aof e
porsars Sedegsied boo e by the ElineSsr of Laboar, in beerms of sectbom 42011 of thee =oad Sct, herebsy
grant e foboading lemporany axemplon of Consinesdton Ragulabions 5010 m tare of Saction 90 al

the= asid Lot

A cierl who infends 1o have constuction wors carnied oul, must o keast 30 days. befane that vwork s

1o e perad Ul apply Lo the previngssl diresior m wriling o 8 comabruclon wosk geminl 1o
perfomm canstructcm work IF tha niended construcon wiork stans fram s Tih Sugust 2008 and wil

1. Excesd 368 days and will ol mang Than 25600 person oays of CoMSIrusiaom work: ar
2. The tander value limil @ grede 7, § or & of the Cansinection Induslry Devalopmen
Board [(SIDE) grading

Geeamment Melioa G497 of 249 July 20035 & Fanekny repecsieg,

Tharsaans Timeout Alert

et el e

mn-l.-r-p-q...lun:e 4 i) _ﬂﬁ
!— B B i Ry A 4 e e | --.;----.-a-:m-r—

[ e
T L S ) o s e e
-
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vi.  Application for permit

ANMNEXILIRE 1

STRATERDIEAANT. 7 FEBMALLA FHE 90148 P 37305 o]

T AMNMERURE 1
APFRLHCATION FOR A PEAMIT TO DO SONETAUC TR WORK.
[in terms af Asguigtion 362 of Sonstruction FRagulatéans, =00d]
This applicabon meust bs submilied with e aliowing documernts:
1. Healh and Safoty spocificaion

2. Health and .
3. Basslne sk asssssment

1. marma, posial aodress and Eleghons nurmbars of the chank:

2. Deeils of e Agent
. Toe, Swrrsame and inhials.

Menlity numiben Passpom Menber
Fagistraidlon rumbsas with SSRCPOCMF
Orfice Tel numier andicr Mobila

Postal addrass.

o

aanpm

3. Mamea, postal address and talephone numibens of Thea mpnlriﬁaﬂﬁ‘in:‘..pal4 Timeout Slert

4, Mame, postal addrass and telaph one NMUMDers O desagnes of thes prraject:

5. rame, posiad addness ang TEHEphons NUMBDErs of I e 1ol cwing e
&. Constructon Managar:

B. mm-dww
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32 Ro. IFE0E QOVERMMENT GARIETTE. 7 FEBRUARAY 2014

. Canstruction Health armd Salety CHficer: |

B. Exact physical eddress of the construction and she otfice:

T. Badure of construction waork:

B. Expadied cOMmMancament Sale:

8. Expactasd comgleton dabs:

1 £ Estirrated masdmum rumber of persors: an the constnucltion sitec

11 _Plarmed rurrier of contrachars on sHe eccountabls o prinoipal oo oo

1 & Mama(s)] of conbecsors appoinied:

Timeout Alert

13

Eignalure of ChenbCeents Agent

14,

Signature of the Principal Contreciar
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Annexune &

Motification of Construction Werlk o 'E'-P-'u_,- z'ﬂ"'.,_ “:'-'-'-
_ == " 5}
- oAt

| AT i

ay Ewg and ml E%I'-% ﬁ'H!lIFﬂ m“ o ge Tt =
=i 1 I GF@‘@

Cw '::-Evl:imfl—ne:—n'_
MM 50 Al ik .ﬁul-l__%l. bet Floesr  “fomerin gdreed g ope

b} Marme mnd pe, nnﬂfprmnpucmwmmtwﬂaﬂmn_

Sk Cawrl % Frojed Qevelommmess
O85! =231 s [ Ysimie ]

ESOUTH BFRICAR POLICE SERVICE
CoRAAINITY SEAYICE SEMTRE

ST OS2 5ol L 70w -1- i5

2 Principal contractor's compensation registration numben

=)

Al Mame and postal addrass of cierrt:

_-_'F‘H:ﬂ_.'lgaprru TS e e oo ke 4= o Timeout Alert
p—

-

&) Mama and tel ne of slient's conlacl persen or sgend:

Lﬂlfjl P'."rmbﬁ}a-—.e_ — DR om o

]
aj) Mame and postal address of designens) or the project:
PP e i T — T
Buu (=T e Eﬁaf:.ul:ﬂd et g (1% |

(4] Mame and tel. no of desipner(s) contact Persom:

Fo ogmedang. — 082 =713 19q

5) Mame and telephone numbsar of principel co
eite appainted in terms of reguitation 6017,
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S e l"'l'—|'m|-::}ﬂ — e [F0 =mzg)

=4] Mamea(s] of princigal contractar's sib-ordinate suparvisors on she appointed in

terms of regutation 1

Therrgs Marmabn o

T} Emphjmk:aiaﬁmmdhﬁammﬂm&hurﬂh&m
Motec village | Moshate e ctrons
Py

5. Mature of the construstion wark:
oy ) L Eaighi-g O
e

B} Expactad commencemend dete:

21 rlovercier ool

A0 Ex COHT ion date:
Ela] :’ T Fiq
1) Eslimated maximum number of persens on the construcion sita,
S

12) Flamned numriber of contracters an the consinection eita accountabls 1o princigal

) e

Mamels] of conbrastors siready chasen.
b

13

Timeout Alert
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M’ Eﬂr,-"'{ﬂ}-" J.-"'E_—:,-.l,.-;‘;?

jm] THIS DOCUMENT IS TO BE FORWARDED TO THE OFFICE OF THE
DEFARTMEMNT OF LABOUR PRICRE T COMMEMCEMENT OF WWAORHK OM
SITE.

a ALL PRINCIPAL

COMTRACTORS THAT QUALIEY TO MOTIFY s T
COMTRACTOR O THE SAME

DO S50 EVEM IF ANOTHER PRINCIPAL
SITE HAD DOME 20 PRIOR TO THE COMMENCEMEMT OF WOIR K.

Timeout &lert
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Fd  Pho, ITIE SOWERMMENT SAZETTE, F FEERUGAY 2014

AMMEXURE 2

DCCUPATIONAL HEALTH AND SAFETY ACT, 1993
{Regulation 4 of the Construction Aegulstions, 2014)

HOTIFICATEON OF CONSTRAUCTION WORK

1.4a) Name and postal eddmass of principal contractor:

(b} Hame and tel. no of principel comracior's conbact penson:

Frincisal conlractor's compensation regisiration numibsr;

A.a) Marme and pastal address of clisnt

) hame and 1el. no of clant's contact parson or agpent:

4.(a) Nama znd postal address of designesnis) Tor the projest:

&) MName and tel. no of designen|s} contact person;

g, Marme and elephone number of principal contraciors construcion supeardsor on sibe
appointed in terms of regulation 81].

Timeout Alert

. Mames of principal contracior’s sub-oroingts suparvisors an sile eppoinbed in esms of
reguiation B{Z].

Corsinusian Bogulation 2014 52
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EMAATSHOERANT. ¥ FERRIUASRIE 004 Mo 27300 &5

T. Exmct physical address of the construction site or sie oifice:

B. Mzburs of tha constmuction worc

Q, Expicied Coememenoemean dabe:
10, Expecied compheton dabe:
11. Esimatad masemum member of persons on the constnucton Sibe.

Toal: B eda; Fermale: I
12, PEsned numier of contractans on the constnuciion she eccouriaile bo g eoipal
eantrasioe:

13, Hames(s) of coniracions airesdy selachad.

Principal Gontracbar (W1
Thard's Agers (whens apphicasie)] Cita Timeout Alert
Cliarmt Date

= THIS DCUKRERNT IS TO BE FORWARDED TO THE OFFICE OF THE CEPARTMEMT
OF LABOUR PRIOA TO COMMENCEMENT OF WORK ON SITE.

Construsction Regalation 2014 53
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Medical certificate

Vii.

e

JEQUINK BRI

g el RIS Burany s (Buai

imeout Alert
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EOUTH AFRICAM POLISE SERVICE

GEMERAL PRACTITIOMNER | cowmnary schuce cesrne
= o -n-15 2=
DR.KATLEGO NTOAMPE i e

BUNCE N SroieT

MP Q715379 SCUTH AFRICAN POLICE SERVIEE
FR. MO D622 T4

resz FLOT 09 CORMEE PRAKTISEER AMND PENGE

KETISEER
FERSFORT i-\:: ._........—.n-_--l-_
2 ] ﬁﬂlﬁ gk P
i T e b e
A iy
£17 Baat | : .'-.g'ﬂ'l'il :

GEMNCY OMLY- 3758884770

1 Timeout Alert

ity UM ﬁ- .!.-Q.%.gl.% ...... '.E..._"_. .ﬁL?_z_ ...... g weeee—weas ExommiEned by e

_lér.‘!.ﬁ!i.i._!ﬁ.....mm ko my knowledge hefshe is clinfcolly fitdondd to peform eormoldigsl dulias

are af illness foperation/inpury § amm:

s . = "
- B, wfr o EGO MTO MM
.o s Wit i f Lirs@opn .
[reer— Pr. o, GuB@Eie b0 He CFELIC

el D7 BELS AT
Fowrmals L - Lot Gemd

L - - A I
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viii.

Here are some of th

Guide to a health and safety plan

Guiide to a8 Health and Safaty Flan

By lsw, Principad Contractors and contrachors (sub) must draw up 3 Haelth
and Safoty Plan. Don't have your construction praject stopped by tha
Departmant of Latour, Make sure you henve a Haalth and Safety Flan on
site. This chapber aullings exactly what your Principal CGontractor and
contractaor's dulies are when it comes fo the Health and Safety Plan.

Onoa, the ciant. haws drawn up the Heslth and Safaty Specificaton, the
Frincipel Contrector dresws up a Health and Safety Flan basad on ywour
Spacification documant. This plan ensures that everyona deals with smy
health and safaty matters in tha comact way from start to finish on amy
construction project

The Frincgal Contraciar muest prepans i before staring any constrection
work. Wou must also keap it on site at all tmes. (Copsfruction Rsgulstion 7
ik rahl.

acior could include in the plan:

MB: o sfoand & 3 i Flpalife @y
afely Spacification (Consliraclisg Reoulediog TUT) falk

1. Scope of waork

2._Heallh and Safely incuction for e small

37 Site rules

4, Parsonal Profectves Equipment (Senars) .Ei‘-a#aej.-' Aegulaiion 2} issue,
maintenancs and what FEE wou may ngsd;

5. Method staiements of the tasks o be done;

?- Timeout Alert

l:l:e tales wou'll do and how -:lﬁ-m‘,ll:-t.‘ll do thies tra train ing.

E- .

8. Steps io do scoidendiincidend invesboations [Sgction 24 af the QRS Aol

10, Pubbs and anvirommeniad is5UEs;

11.Fall ,:}r-:ltal::'m ELE) ure a (Canstruction Reguiations 10)

12. Lengl appomnfments

13, I'n.'l-c:nll:-:lnmI revview and updates of health and safety plan
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