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Risk Management

• Hazard : A source or a situation with a potential to cause
harm in terms of human injury or ill health, damage to
property, damage to the environment or a combination
of these.
• Risk is a measure of the probability, severity, and
exposure of all the hazards of an activity.
• Risk level depends on the degree of hazard associated
with working place.
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Risk Analysis – Hazard Identification
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How to Identify Hazards?
Interaction with workers
and managers
Activities to identify
potential consequences of
hazards

Direct observations
Checklists
Deviation analysis
Job safety analysis
Previous risk
assessment data
Experiences
Employees survey
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Bird Fly Diagram

Risk Assessment
• Process of evaluating the risks arising due to existing hazards in
project sites.
 Risk Evaluation
 Risk Ranking
 Risk Acceptability
• Several methods are available to assess the risks.
• Advisable to conduct risk assessment while commencing new
construction activity, or using new equipment or material at site.
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Risk Evaluation
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Risk Evaluation

• Determination of quantitative or qualitative value for the risk.

Risk Ranking

Quantitative Risk
Evaluation
The probability to of occurring
occurrence of the risk

• Risk should be classified and ranked as per their severity based
on the risk values obtained during the risk evaluation phase.

The severity of the potential
consequences

Risk Acceptability

• This approach is rarely used in practice

• Legislations or codes + International standards + OSH guidelines

• In qualitative risk evaluation, risks are estimated according to their
likelihood categories as shown in table below.
Likelihood of harm

+ specifications + recommendation from stakeholders
• It is essential to consider the individuals’ total exposure and the

Severity of harm

capability to risk.

Slight harm

Moderate harm

Extreme harm

Very unlikely

Very low risk

Very low risk

High risk

Unlikely

Very low risk

Medium risk

Very high risk

Likely

Low risk

High risk

Very high risk

Very
likely
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Low risk

Very high risk

Very high risk
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• Careful assessment of individual risk exposure should be
performed based on the special group of workers and those
associated with the highest risk activities.
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Risk Acceptability
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IS 18001:2000
• The following formula calculates the risk;

Risk level= Consequences X Exposure X Probability
• Consequence shows the outcome of severities (injury/illness of one
scenario)
• Exposure indicates the frequency and duration of exposure of persons to
the chosen hazard
• Probability is likelihood or chance that the chosen sequence and
consequence will occur.
• The integrity and effectiveness of any existing risk control measures will
need to be included in estimating probability.
11-12-2020
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Risk Control

Evaluating Safety Risk of Construction Activity

• Risk Reduction: Unavoidable risk to be minimized/reduced by ALARP
(as low as reasonably practicable)

• Methods for Risk Evaluation of construction activity (Mitropoulos
and Namboodiri, 2012)

Risk Evaluation
Methods

 Cost Benefit Analysis
 Residual Risk Control

Compliance
Measures of Safe
Conditions and
Behaviors

Priori Risk Estimates

Source: Culvenor, J. (2006). “Creating Transformational Change through Innovation in Risk Management Keynote Address:
‘Creating transformational change through innovation in risk management’.” Risk Management Research and Practice: An
Educational Perspective, Welsh Risk Pool and University of Wales, Bangor, Trearddur Bay Hotel and Conference Centre,
Holyhead,
Anglesey, UK, March 30-31, 2006.
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Priori Risk Estimates

Priori Risk Estimates
Qualitative Method: Number of the scales used by researchers to

• Hallowell and Gambatese (2008) scale:

measure frequency of the qualitative terms

• Applicability: Measuring the Safety Risk of Low Severity and High
Frequency

1

o Frequency Scale

• Data Source: BLS and OSHA

2

Frequent Probable Occasional

Everett
(1999)

Low

Sun et al.
(2008)

Impossible Hardly

1

• Risk = function (Exposure, Frequency, Risk Hazard Level)

1

• Unit Risk = Frequency X Severity
• Cumulative Risk = Frequency X Severity X Exposure

3

Brauer
(1994)

o Severity Scale

• Validated by Construction Safety Experts.

5

4

Remote Improbable

2

3

Medium

2

3
Possible

High

4

5

Almost
Very
Impossible definite

Frequency Scale

• Frequency: Avg. no. of events/time (defined as incident rates)

0
Hallowell and
Gambatese
(2007))

• Severity: Magnitude of potential outcome of event (impact to worker or

• Exposure: Duration of contact with potentially hazardous condition
15

11-12-2020

5

Persistent Medical
case

Discomfort
pain
1

Sun et al.
(2008)

(expressed as units of time)

3

1

Negligible

firm)
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Calculation of
Ergonomic And
Cognitive

Very
small

Priori Risk Estimates

2
Small

3
Medium

1
0
Fatality

9

7

Lost work
time
4
Large

5
Severe

Severity Scale
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Job Hazard Analysis
• Job Hazard Analysis (JHA) according to Goh and Chua (2009)
o Job Hazard Identification a prior step to Job Hazard Analysis (JHA) and
Job Safety Analysis (JSA)
o Identification of unsafe condition and unsafe behavior are emphasized in
this method
o A common safety planning technique, focused on a specific job.
o Analysis begins by separating the job into specific job steps.
o Each job step is then evaluated for the possible hazards and their risks.
o Subsequently, relevant risk controls are then selected to eliminate or
reduce the risks identified.
o Since incidents usually occur during a specific job step of an activity, an

Fig . (a) Probability and (b) severity scale for low severity and high frequency
construction operations (Hallowell and Gambatese 2008)
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indexing vocabulary that can describe the situational variables of a job
step during JHA can also be used to describe the context of an incident.
11-12-2020
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Ergonomics Assessment Method

Ergonomics Assessment Method

• Ergonomics : Fitting the job or task to the worker
• Aim: to reduce the risk of Musculo-Skeletal Disorder (MSDs) based on

Ergonomic
Assessment Methods

the type of operation.
• MSD- Injuries to the muscles, tendons and nerves
• Risk of MSDs depends on the following hazards:
 Repetition (same task or muscles used repeatedly)

Self Report

 High force (high muscle power in lifting and gripping)

Physiological
measurements

 Awkward postures (joints bent out of normal position)

Observational
methods
OWAS
CUBE Model

 Contact stress (pressure applied on small body area such as palm,
knee, forearm etc.)
 Hand-arm vibration (from power tools or equipment)
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Cube Model

Ovako working-posture analysis system (OWAS)
• It enables an observer to assess and record data on a number of
factors using specifically designed proforma sheets.

Total demand=the force that a worker
exerts (score 1-3) X the work posture (1-3)
X the frequency of the force exertion (1-3).

• The OWAS evaluates the ergonomic workload of different body
parts, based on the posture and load.

The score of total demand can range from 1
to 27.
 Acceptable if the score is less than 5

• It is called PATH (posture, activity, tools, and handling).

 Conditionally acceptable if it is
between 5 and 10 and

• It is a work sampling method to evaluate ergonomic risk factors.

 Unacceptable if the score is greater
than 10.
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Ergo-SAM /Quick Exposure Checks (QEC) (1990 UK)
• Ergo-SAM is a more recent methodology based on the cube model
developed to assist industrial production engineers predict the
ergonomic demands of production activities at the design stage of
the production
• It calculates the ergonomic demands considering
1. Body part
2.
3.
4.
5.

Posture
Movement Frequency
Vibration
Duration

11-12-2020
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COGNITIVE ASSESSMENT METHODS
• Encoding, maintaining, rehearsing, recalling, and transforming
information in the human brain.
• Branch for Appropriate interaction between work, product and
environment, and human needs, capabilities and limitations
• Four techniques are commonly used to assess mental workload
Physiological Measures,
Subjective Rating Measures,
Primary Task Performance Measures, And
Secondary Task Measures.

• QEC provides a weighted score -relative risk of a body region,
task, or risk factor.
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TASK DEMAND ASSESSMENT (TDA) METHOD

• A below case study illustrates and analyzes the accident
potential of roofing construction activity of a two story
house with a roof slope greater than 6:12 slope. The
activity includes the fixing of 3.0 meter of flashing by
employing two workers. The activity includes three tasks:
1.Estimated duration for Transporting the material
2.Shaping the material for its easy installation
3.Installation and nailing material at the eave of roofing
• Estimated duration for execution of three activities is 4
minutes and 20 seconds.

The following steps are adopted for TDA:
1. Understand the operation
2. Identify key hazards
3. Identify the conditions of exposure
4. Identify task demand factors and values
5. Calculate the task demand
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Illustration of the TDA

Illustration of the TDA

The demand factors and conditions for
determination of level of task demands

Task Demands for Roofing Activity

S.No

Task Demand
Factors

Task Demand Level
Low (value =1)

1

Roof Slope

No slope

2

Distance from
edge

At ridge

3

Worker’s body
movement

Stationery

Moderate
(value =2)
Slope
<=6:12
Greater than
1.80 meter
from edge
Moving
forward

High (value
=3)
Slope>6:12
Less
than
1.80 meter
from edge
Moving
backward
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Construction Job Safety Analysis (CJSA)
• Risk level is computed using:
 The probability of a loss-of-control event occurring.
 The exposure of potential victims in time and in
space.
 The likely severity level of an accident (which is also
dependent on the use of personal safety gear)

11-12-2020

28

Limitations of Risk Assessment Method
 Not provide a way to assess the potential for accidents based on
the actual execution of the operation.
 In behavior based safety and these metrics are independent of
operational and construction variables
 The outcomes of these methods are generally varying by
selection of types of methodologies such as expert, participatory

• The steps of CJSA are;
 Determine construction activities for analysis and
identify domain experts
 Assessment of probability
 Assessment of severity
 Development of CJSA database
11-12-2020

Illustration of the TDA

methodologies.
 The ergonomic methods are useful only for ergonomic hazards,
and not for traumatic injury incidents, such as falls, struck by, etc.
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Thank You!!!
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