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Section One  
 
Important Instructions and Guidance 
 
Carefully read the following instructions and guidance. They are designed to 
assist you in providing in providing a portfolio of evidence that best 
demonstrates the comprehension and application of your engineering 
knowledge to Washington Accord equivalence.  
 
Section One – Instructions and Guidance 
 

 Familiarise yourself with the definition of ‘complex engineering problems’ (Appendix One) as 
you are required to demonstrate you can apply your engineering knowledge to solve 
complex engineering problems.  

 Identify the ‘engineering discipline and field’ (Appendix Two) you will provide evidence of 
your comprehension and application of engineering knowledge in. 

 The knowledge assessment is based on Washington Accord knowledge profile. This form is 
designed to capture information to assist the evaluation of your evidence 

 
Section Two – Knowledge Profile 
 

 As you do not have a formal engineering qualification that formally benchmarks to a 
Washington Accord accredited degree, it is essential that you demonstrate that you have 
acquired an equivalent level of knowledge. 

 The Context and performance indicators provide guidance on the evidence to be provided 

 Consider each element of the knowledge profile, including the context statements and 
performance indicators. Summarise key aspects of your knowledge under each element and 
how this has been developed through academic study, on-job learning and/or continuing 
professional development. It is important you use the performance indicators and complexity 
definitions to enable you to describe your knowledge and how it has been developed.  

 When describing how your educational program contributed to your development, focus on 
the more advanced pieces of work you did, the knowledge you needed in order to perform 
that work, and the abilities you needed in order to apply your knowledge in an engineering 
context.  

 The word document is formatted to allow you expand a text box if required. 

 Write your material in the first-person using ‘I’ or ‘me’ instead of ‘we’ or ‘us’. This makes it 
easy for the assessors to see what your personal contribution was. 
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 Section Three – Evidence of Application of Knowledge 

 

 Describe 3-4 engineering projects or activities (Work/Study Episodes) that you have been 
involved with, which demonstrate your ability to apply your engineering knowledge to solve 
complex engineering problems.  Think of activities where you have had to apply a high level 
of engineering knowledge – such as some analysis that you have done, work you have done 
in scoping a problem and then developing a solution or design.  What engineering models 
did you use?  What assumptions were made in the development of the model and how did 
you test the model was relevant in the way you used it? 

 For engineers with limited practical experience post-graduation, project work undertaken 
during your study is likely to be one of the best ways of illustrating the application of your 
knowledge. As well as projects conducted within university or college, you may be able to 
draw on any industry experience required as part of the educational program. 

 You are required to include actual samples of your work – calculations, analyses or reports 
that you have personally undertaken - to substantiate your work/study episodes. 

 Write your material in the first-person using ‘I’ or ‘me’ instead of ‘we’ or ‘us. This makes it 
easy for the assessors to see what your personal contribution was. 

 The word document is formatted to allow you expand a text box if required. 

 

Section Four – Supplementary Evidence 

 

   You are required to submit a certified copy of your academic transcript(s) (formal record of 
papers taken and grades received) if you have not submitted to IPENZ already.  

 Summarise your work history but include a representative sample of specific engineering 
projects or activities that evidence the development or application of the knowledge profile. 

 Rather than listing all your CPD activities, provide details of those activities that have 
extended your professional engineering knowledge in your discipline and field and have 
assisted you to develop the knowledge profile of a professional engineer. A summary of all 
relevant activities – including those going beyond the most recent 6 years - will assist 
knowledge assessors in assessing your engineering knowledge. Assessors will be looking 
for how any gap between your qualification and a Washington Accord qualification has been 
bridged by your CPD.  

 The word document is formatted to allow you expand a text box if required. 

 

Section Five – Payment 

 

 The fee for a knowledge assessment is NZ$1,351.25 GST incl. Please complete your credit 
card details.  

 Send all documentation to address advised  
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What happens next? 

The knowledge assessor will review your portfolio of evidence to determine the need for further 
challenge tests. This will involve an interactive assessment, that you will need to make yourself 
available for, either via tele or video conference and may also involve a series of challenge tests that 
may include one or a combination of: 

 an oral and/or written examination 

 a work simulation 

 a case study 

Your knowledge assessor will be in touch with you to discuss the next steps. 
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SECTION TWO – KNOWLEDGE PROFILE 
 

ELEMENT ONE  

A systematic, theory-based understanding of the natural sciences applicable to your discipline 
(e.g. calculus-based physics) 

 

Context 

All engineering fields are rooted in one or more of the natural sciences. In a broad context, natural science 
is separated into physical and biological sciences. Physical sciences include chemistry, calculus-based 
physics, astronomy, geology, geomorphology, and hydrology. Biological sciences involve living systems 
and include biology, physiology, microbiology, and ecology. 

Washington Accord graduates are expected to be able to apply this knowledge of the natural sciences to 
solve complex engineering problems in their discipline. 

 

Performance Indicators 

 Fundamental quantitative knowledge underpinning nature and its phenomena. 

 Knowledge of the physical world including physics, chemistry and other areas of physical or 
biological science relevant to your discipline 

 Knowledge of key concepts of the scientific method and other inquiry and problem-solving 
processes; 

 Application of knowledge from one or more of the natural sciences to the solution of complex 
engineering problems relevant to your discipline. 

Project 4: EOBI House with Total Covered Area of 20,000 Sq.m 
Employer: Pakistan Real Estate Investment and Management Company (Pvt.) Ltd 
Designation: Project Manager 
Period: Jan 2006 to Dec 2011 
 
Academic Subjects: Engineering Geology 
 
Illustration I 
 
During the time of excavation, I made sure that dewatering was done properly in order to 
avoid the problem of waterlogging and well points were installed along the periphery of the 
excavation for dewatering purpose. I monitored that the groundwater was drawn out 
properly and discharged away from the site using high suction pumps. I verified that the 
alignment and grade of excavations and embankments were in accordance with the 
specification standards. I conducted technical inspections at frequent intervals and 
prepared reports. I documented all the daily activities that included details related to 
foundation work, water removal and excavation, reasons for work delays, etc.  
 

 
Provide 
annotations to 
your 

supplementary 
evidence 
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and page 
number) 
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ELEMENT TWO  

Conceptually-based mathematics, numerical analysis, statistics and formal aspects of computer 
and information science to support analysis and modelling applicable to your discipline 

 

Context 

Branches of mathematics applied in engineering include arithmetic, algebra, geometry, trigonometry, 
calculus, differential equations, numerical analysis, optimization, probability and statistics, simulation, and 
matrix theory. Engineers apply mathematics in a wide variety of functions typically carried out in 
engineering organizations such as planning, design, manufacturing, construction, operations, finance, 
budgeting, and accounting. 
 

Washington Accord graduates are expected to be able to apply this mathematical knowledge to solve 
complex engineering problems in their discipline. 

 

Performance Indicators  

 Knowledge  of mathematics, statistics and numerical methods that supports the development or 
application of models that replicate ‘real world’ behaviors 

 An understanding of the assumptions behind theoretical models and their impacts on the 
development and use of those models  

 Ability to organize and analyze a data set to determine its statistical variability; 

 Knowledge of trigonometry, probability and statistics, differential and integral calculus, and 
multivariate calculus that supports the solving of complex engineering problems 

 Ability to apply differential equations to characterize time-dependent physical processes 

Project 3: Construction of 1,250 Villas including required infrastructure for Saudi 
Arabian National Guard (SANG) 
Employer: Arabian BEMCO Contracting Company 
Designation: Planning and Cost Control Engineer 
Period: Jan 2012 to Oct 2015 
 
Academic Subjects: Numerical Analysis, Structural Design, and Drawing 

Illustration I  
 
I calculated the dead and imposed loadings on building and wind loadings on the building.  I 
selected the grade 40 concrete grade as a material for all the structural elements. Then, I 
analyzed the building for the greater safety by using seven different combinations of load like: 
 
Load Case 1: The span and their maximum load (1.4 DL + 1.6 IL) 
 
Load Case 2: The span loaded with the maximum/ minimum/ maximum load combination. 
Load Case 3: The span loaded with minimum / maximum/minimum load combination. 
Load Case 4: 1.4 DL + 1.4 WL Load  
Load Case 5: 1.2 DL + 1.2 IL + 1.2 WL 
Load Case 6: 1.4 DL – 1.4 WL 
Load Case 7:  1.2 DL + 1.2 IL - 1.2 WL  

 
Project 3: Construction of 1,250 Villas including required infrastructure for Saudi 
Arabian National Guard (SANG) 
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Employer: Arabian BEMCO Contracting Company 
Designation: Planning and Cost Control Engineer 
Period: Jan 2012 to Oct 2015 
Academic Subjects: Numerical Analysis, Structural Design, and Drawing 

 

Illustration II 
During the project, using my numerical skills, I have performed a number of calculations I 
determined the Earthquake Design Force using the below formula; 
  
E = ρEh + Ev  
Ev = 0.5 CaID  
Vminρ = 2 – 6.1 rmax√AB =  – 4.17, say use ρ=1.00 (208 – 3)  
Where, Maximum element – story shear ratio, rmax= V1x+0.7V2x ∑Vx 
Floor Area, AB = 1140 m2  
Seismic Coefficient, Ca = 0.48 
Importance Factor, I = 1.00 (Standard Occupancy)  
Therefore revise E, that I calculated is given by the below formula; 
E = Eh ± 0.24 D 
 
For designing the Beam, I have performed the below calculations;  
 
I determined the Length and unit weight of the concrete. I determined the modulus of the 
concrete elasticity, the diameter of the main reinforcing bar, and stirrups diameter. Next, I 
determined the Beam Loading (Live and Dead Loads). I also performed the detailed 
calculation for the bars on discontinuous ends.  
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ELEMENT THREE 

A systematic, theory-based formulation of engineering fundamentals required in the engineering 
discipline 

 

Context 

Engineering fundamentals provide the knowledge base for engineering specializations and represent a 
systematic formulation of engineering concepts and principles based on mathematical and natural sciences 
to support applications. 

The core areas of engineering fundamentals knowledge include fluid mechanics, statics and dynamics, 
electric circuits, solid mechanics, thermodynamics, heat transfer, mass transfer, and properties of materials. 

Washington Accord graduates are expected to be able to apply this knowledge of engineering 
fundamentals to solve complex engineering problems. 

 

Performance Indicators  

 Ability to define key factual information in core areas of fundamental engineering knowledge 
relevant to your engineering discipline 

 Evidence of sufficient depth of knowledge of engineering fundamentals to demonstrate an ability 
to think rationally and independently within and outside a chosen field of specialization 

 Evidence of sufficient breadth of knowledge of engineering concepts and principles to allow 
subsequent professional development across a broad spectrum of engineering 

 Ability to apply knowledge of engineering fundamentals to solve complex engineering problems 
relevant to your discipline 

 
 
Project 3: Construction of 1,250 Villas including required infrastructure for Saudi 
Arabian National Guard (SANG) 
Employer: Arabian BEMCO Contracting Company 
Designation: Planning and Cost Control Engineer 
Period: Jan 2012 to Oct 2015 
 
Academic Subject: Solid Mechanics, Soil Mechanics,  
 
 
Illustration I 
 
During the project, I have faced different issues which I solved through brainstorming, 
analysis, discussions with senior engineers and by implementing my engineering knowledge. 
One of the issues that I faced was the presence of cracks on the suspended slabs. I 
analyzed the issue and found that these cracks occurred due to the early stripping of 
premature suspended slabs or the possible excessive load present on the slabs. To solve the 
issue, I first suggested performing Concrete injection epoxy. I instructed the workers to 
prepare the surface by blowing pressurized air forcefully into the crack crevices and move 
throughout the length to expel dust and dirt. I set the certain operations to be performed by 
the workers, on which I further guided them and instructed them for the final resolution of the 
issue. I asked the team members to drill the entry port and install the epoxy injection ports. 
Here the spacing was determined by the supplier team, which I further reviewed, and then 
complete sealing was performed along the crack using adhesive mortar mix. I asked the 
workers to allow the adhesive mix seal to cure or harden until the next day. Once the 
adhesive seal mix was cured, I instructed the team to blow the entry port with pressurized air 
to check for possible clogging of the passage then they proceeded with the injection until the 

Provide 
annotations 

to your 
supplementar
y evidence 
(document 

and page 
number) 
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epoxy resin comes out of the next port. After the epoxy resin injection was cured, I instructed 
the working team to remove the adhesive for sealing and porting devices then cleaning of the 
substrate was carried out in a manner to produce a finish appearance. By applying this set of 
operation I successfully handled the issue.  
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ELEMENT FOUR 

Engineering specialist knowledge that provides theoretical frameworks and bodies of knowledge 
for the accepted practice areas in the engineering discipline; much is at the forefront of the 
discipline 

 

Context 

In addition to a broad understanding of fundamental engineering principles, professional engineers are 
required to develop specialized engineering knowledge to support their practice.  This may be aligned with 
traditionally defined fields of specialization such as structural, industrial or geotechnical engineering; 
coherent combinations of such traditional areas; or more recently emerging fields such as software, 
biomedical or mechatronics engineering. 

Advancing technological knowledge and complexity means that technical specialization is increasingly 
necessary for an engineer to remain abreast of technological development throughout their career. 

Washington Accord graduates are expected to be able to apply this engineering specialist knowledge to 
solve complex engineering problems. 

 

Performance Indicators 

 Evidence of sufficient depth of knowledge to support practice within one or more recognized the 
field of engineering 

 Evidence of a systematic understanding of the coherent body of knowledge related to a particular 
field of engineering; its underlying principles and concepts; its usage and applications; and 
analytical and problem-solving techniques 

 Ability to apply specialist engineering knowledge to solve complex engineering problems 
 

Project 1: Computer Aided Design and Analysis of Port Tower. 
University: NED  
Role: Engineering Student (Team Leader) 
Period: Feb 2003 to Jan 2004 
 
Academic Subject: Structural Design and Drawing, Engineering Construction, Structural 
analysis 
 
 
 
Illustration I 
 
 
During the analysis of the building structure, I encountered the problem of convergence in the 
ANSYS solvent. This issue produced the inaccurate fluid results which transmitted to the 
static structural analysis and lead to the undesirable deflection of the building structure. I 
researched a lot on this technical issue and I found that during the meshing I used large size 
function for the flexible portion and due to its large size it was impossible to form the proper 
mesh. To eradicate this problem, I compacted the size of the element and by this way, the 
skewness of the body mesh was improved. I gave the adequate time for the convergence 
cycle by reducing the courant number and time step. Then, I used the first-order equation of 
upwind by running the first few iterations of the simulation and when it stabilized, I speed up 
the convergence rate by using second momentum equation.  
 
 
Project 3: EOBI House 
Employer: Pakistan Real Estate Investment and Management Company (Pvt.) Ltd 
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Designation: Project Manager 
Period: January 2006 to December 2011 
Academic Subject: Structural Design and Drawing, Engineering Construction, Structural 
analysis 
 
During the design of the building beam using STAAD Pro, I assumed all the same beam 
dimension for every typical floor. But when I ran the program and found errors in one beam 
section. Two beams were supported on that beam. So, the beam section couldn’t be same 
as usual beam section. Then, I manually calculated the loading on the beam considering two-
concentrated point load (that was that two beams which took support from this beam).  
 
I calculated slab and beam self-weight and multiplied by a factor of safety. Same way I 

calculated ultimate uniformly distributed Live load and two concentrated loads (ultimate). 

Then I calculated effective beam depth using maximum shear force (V). 

In order to avoid heavy web reinforcement. I calculated maximum shear stress (ʋmax) as 

below: 

ʋmax = V/ (b’*d) = 6 φ √(f’c) whereas b’*d indicates beam section (width * depth), φ was 

understrength factor (0.85) and f’c was concrete compressive strength (in psi). From the 

previously assumed depth and this calculated depth, I choose the maximum depth for my 

design. Then I inputted the value in the STAAD Pro as beam properties and ran the analysis 

to find the error. After that adjustment, the program showed no error. From there I finalized 

my beam design and adjusted that in AutoCAD accordingly. I manually calculated maximum 

moment at the midspan and counter checked with STAAD Pro result which was satisfactory. 

Then, I manually calculated total rebar area (As) and rebar diameter and number for the 

section.  

 

 

 

ELEMENT FIVE 

The knowledge that supports engineering design.  
 

Context 

The design process – the root of engineering – is the process of devising a system, component or process 
to meet desired needs.  Engineering design is a systematic process that involves problem definition and 
scoping, research, analysis, option development, and selection, modeling to predict future performance, 
detailed design and testing. Importantly, it also involves communication of the outcome in a way that 
enables the design solution to be realized. 

Washington Accord graduates are expected to be able to apply this knowledge of the design process to 
solve complex engineering problems. 
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Performance Indicators  

 Ability to undertake research and analysis to support the design process  

 Ability to investigate a situation or the behavior of a system and identify relevant causes and 
effects 

 Ability to develop from first principles and construct mathematical, physical and conceptual 
models of situations, systems, and devices, with a clear understanding of the assumptions made 
in the development of such models  

 Application of technical knowledge, design methods and appropriate tools and resources to 
design components, systems or processes to meet specified criteria 

 Ability to analyze the pros and cons of alternative design options to support the development of an 
optimized design alternative  

 Ability to analyze the constructability or manufacturing feasibility of a project or product 

 Experience of personally conducting a significant design exercise, providing evidence of the 
consideration of various realistic constraints, such as safety, reliability, ethics, economic factors, 
aesthetics and social impact. 

 Ability to apply appropriate design methods in solving complex engineering problems 

 

Project 3: Construction of 1,250 Villas including required infrastructure for Saudi 
Arabian National Guard (SANG) 
Employer: Arabian BEMCO Contracting Company 
Designation: Planning and Cost Control Engineer 
Period: Jan 2012 to Oct 2015 
 
Academic Subject: Steel Structure, Structural Design, and Drawing,  

Illustration I: 

 
I used a Peikko component called as Deltabeam in my project. This component was a 
steel beam which was precast. The delta-beam was not found in the software default 
library hence it had to be installed by employing Tekla Warehouse. I followed the 
following procedure while installing delta-beam from the Warehouse: I opened the 
website of Tekla Warehouse and logged in as a user. Then, I entered ‘delta-beam’ in 
the search box and three results appeared containing the keyword. I chose the delta-
beam for ‘Pekiko Profiles’ as it suited my project the most. I rebooted the computer 
program Tekla Structures so that the newly installed component of delta-beam was 
loaded successfully. D32-400 was the delta-beam profile that I used in this project and 
it was chosen from the dialog box of properties. To further the modeling process, I used 
an element of the wall that consisted of bearing sandwich in the project. I selected this 
component from the drop-down menu of ‘Components and Application’. I calculated the 
thickness of exterior part of concrete which came out to be 45 mm, middle insulation 
was 200 mm, whereas the interior part of concrete had a thickness of 190 mm. 
Additionally, foundation wall was assigned a total thickness of 440 mm. To place a slab 
of hollow core, the wall height was lowered to 340 mm. For the purpose of slab 
placement, I clicked on the last point and the first point of the intended wall. After the 
modeling of the foundation was complete, I performed a similar procedure for basic 
walls of the building. In the project, I employed the option of ‘Floor Layout’ to model the 
slab. I used this option on the basis of its features of layer addition, sealing product, and 
hollow core. I assigned total thickness to the slab of foundation which was 670 mm, 
whereas concrete slab had a thickness of 100 mm, sealing product 30 mm, a slab of 
hollow core 320 mm, and insulation 220 mm. 
 
I carried out a similar procedure for modeling the roof. I assigned thickness to all the 
components of the roof model which was as follows: total thickness 960 mm and 
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finishing a slab of concrete cast-in-situ 10 mm. I designed insulation which consisted of 
four layers and had varied distances between each layer such as first layer 30 mm, 
other layers 150 mm each, a slab of hollow core 210 mm, and sealing product 320 mm. 
I used ‘Hole Generator’ for the purpose of creating doors and windows openings. At this 
stage of the project, I referred to the reference model to specify position and 
dimensions of doors and windows openings. To ensure stability in my structural design, 
I placed a number of connection components at different points in the structural model. 
These connections selected from available options in the Tekla’s ‘Components and 
Applications’ feature. I modified the types of connection as well as their details 
according to the specifications of my design. I developed a connection between footing, 
column, and the foundation by using base plates of Circular shape. I calculated the 
plate thickness which. I also determined the size of the bolt. I also modified the rods of 
the anchor with 700 mm thickness by browsing through dialogue box of the base plate 
of circular type. Moreover, I used connections of two types for the wall. I selected these 
connections of the wall on the basis of desired adjustments in the model. Also, I 
employed footings of two types in the project. I used reinforcement pad footing and 
reinforcement strip footing for pad and strip footings respectively. I defined a minimum 
height of the wall. I used the option of ‘Reinforcement’ to define the values of grade, 
bar, splice, and radius length. 
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ELEMENT SIX 

Knowledge of engineering practice in the engineering discipline 
 

Context 

Engineers require knowledge of a broad range of tools and techniques relating to technical (measurement, 
modeling, drawing, design), business (financial management, project management) and interpersonal 
(communications, teamwork) aspects of modern engineering practice. 

Washington Accord graduates are expected to be able to: 

 Create, select and apply appropriate techniques, resources, and modern engineering and IT tools, 
including prediction and modeling, to complex engineering problems, with an understanding of the 
limitations. 

 Apply knowledge of management principles and economic decision making as part of the 
management of engineering projects  

 Function effectively as an individual and as a member or leader in diverse teams 

 Communicate effectively with both technical and non-technical audiences  

Performance Indicators  

Tools and technologies: 

 Awareness of critical issues affecting current technical and professional practice  

 Awareness of current tools of analysis, simulation, visualization, synthesis and design, particularly 
computer-based models and packages, and competence in the use of a representative selection 
of these  

 Appreciation of the accuracy and limitations of such tools and the assumptions inherent in their 
use  

 Knowledge of materials and resources relevant to the discipline and their main properties and 
ability to select appropriate materials and techniques for particular objectives 

 Knowledge of a wide range of laboratory procedures relevant to the discipline and a clear 
understanding of the principles and practices of laboratory safety 

 knowledge of current types of systems, equipment, information technology, and specifications that 
accomplish specific design objectives 

Communication: 

 write correspondence that clearly and concisely communicates facts and circumstances related to 
a project, product or process 

 plan, prepare and deliver an oral presentation, with appropriate visual aids and other supporting 
materials 

 communicate effectively with both technical and non-technical individuals and audiences 

Engineering management principles and economic decision making:  

 apply  appropriate tools and techniques to monitor project schedules and costs  

Teamwork: 

 Operate as an effective team member or leader of a multidisciplinary team 
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ELEMENT SIX 

Knowledge of engineering practice in the engineering discipline 
 
 
Project 3: Construction of 1,250 Villas including required infrastructure for Saudi 
Arabian National Guard (SANG) 
Employer: Arabian BEMCO Contracting Company 
Designation: Planning and Cost Control Engineer 
Period: Jan 2012 to Oct 2015 
 
Academic Subject and CPD: PRIMAVERA Project Planner, Introduction to Project 
Management, Introduction to Project Management 
 
Illustration I: Team Leading 
 
I kept my team united and motivated by appreciating their involvement in the project at 
each stage. I conducted team meetings where, I discussed the project progress, 
accomplishment, problems, and confusion that occurred in each and every task. I 
personally supervised my team to make sure they are performing their duties honestly. I 
kept a friendly atmosphere and did not pressurize any member. Due to my good 
leadership skills, my team members enjoyed working with me and discussed every 
issue with ease.  
 

I ensured that the fine tuning and detailing work carried out by my colleagues especially 
in terms of design deliverables such as drawings, Bill of quantities, technical 
specifications are very clearly drafted and are error free. I used to have a weekly 
meeting with my line manager as well as Project director to update the progress, ask for 
help and understand the expectations. I had detailed discussion with my colleagues 
from Process/Operations to understand the requirements to propose an appropriate 
design, I also led the discussions with contractors as well as colleagues in project 
delivery to help all understand the proposed design as well as receive their inputs. I had 
detailed discussion with my colleagues from Process/Operations to understand the 
requirements to propose an appropriate design, I also led the discussions with 
contractors as well as colleagues in project delivery to help all understand the proposed 
design as well as receive their inputs.  
 
I had to update senior management as well as my immediate manager weekly on the 
progress of the work as well as help needed in terms of inputs from other colleagues or 
resources, etc. It used to be a one-page summary report showing targetted completion 
of activities till date as well as actual progress and look ahead design schedule. 
 
Illustration II: Reporting and Presentation 
 
I had to publish the detailed Design report for entire design which included the design 
basis, design summary as well as detailed output from the STAAD Pro. Along with that, 
I had to also maintain a log of revisions made internally while reviewing drawings, 
designs, reports generated by my team as well as myself. I also use to publish a weekly 
progress report on design for my discipline along with s-curve which used to be part of 
overall design progress report. During the design phased I have presented a working 
couple of times to my client as well as management which included the design progress 
versus schedule, key concern areas as well as challenges and look ahead schedule. 
Normally it was always well received with good constructive feedback at times. 
 
During all of my projects, I have a prepared number of documents by following the 
company’s standard reporting procedures. I have prepared the work progress report, 
which I shared with the higher management. I also prepared the material handling 
documents which I regularly monitored at the time of purchasing the construction 
material. 
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ELEMENT SIX 

Knowledge of engineering practice in the engineering discipline 
 

 
Illustration III Cost Control 
 
Apart from the various alternatives to reduce the project timeline, I also provided 
recommendations to reduce cost, such as usage of site fabricated metal sheet roof with 
insulation instead of prefabricated sandwich panels which were about 30% higher in 
cost. I recommended the same because all the major equipment were located on the 
ground & first floor, whereas the second floor had the relatively lesser equipment, which 
means completion of the roof had a float in the network as equipment installation on 
another floor would have been going in parallel. Also, usage of preformed metal deck 
sheets for intermediate concrete floors helped reduce cost compared to conventional 
RCC slab with shuttering/ formworks.  
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ELEMENT SEVEN  

Comprehension of the role of engineering in society and identified issues in engineering practice in 
the discipline: ethics and the professional responsibility of an engineer to public safety; the impacts 
of engineering activity: economic, social, cultural, environmental and sustainability 
 

Context 

Engineers design artifacts (facilities, structures, systems, products, and processes) that are intended to 
meet a societal need, but which typically impact on individuals or groups in different ways.  As a result, 
design and decision making processes must take account of often conflicting stakeholder needs.   An 
understanding of this societal context and the ethical obligations that the engineer has in service of society 
are critical components of engineering practice. 

Washington Accord graduates are expected to be able to: 

 Apply ethical principles and commit to professional ethics and responsibilities and norms of engineering 
practice 

 Understand and evaluate the sustainability and impact of professional engineering work in the solution 
of complex engineering problems in societal and environmental contexts. 

 

Performance Indicators  

 Demonstration of ethical behavior in accordance with ethical codes of conduct and established 
norms of professional conduct 

 Evidence of making ethical decisions and regulating one’s own professional conduct in 
accordance with a relevant code of ethical conduct 

 Implementation of appropriate health and safety practices 

 Application of safe practices in laboratory, test and experimental procedures 

 Awareness of the social and environmental effects of their engineering activities 

 Awareness of sustainable technologies and sustainable development methodologies 

 Ability to identify risks as a consequence of engineering compromises made as a result of project 
or business constraints, and understanding of techniques to mitigate, eliminate or minimize the 
risk  

 Knowledge of appropriate risk management techniques used to assess the accuracy, reliability, 
and authenticity of the information 

 Understanding of the role of quality management systems tools and processes 
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Project 3: Construction of 1,250 Villas including required infrastructure for Saudi 
Arabian National Guard (SANG) 
Employer: Arabian BEMCO Contracting Company 
Designation: Planning and Cost Control Engineer 
Period: Jan 2012 to Oct 2015 
 
Academic Subject and CPD: PRIMAVERA Project Planner, Introduction to Project 
Management, Introduction to Project Management 
 
Illustration 1 (Risk Assessment) 
 
As a civil engineer, I was quite conscious about the safety during the project. I carried 
out the risk assessment of the construction building by considering the factors that had 
a great influence on the construction process efficiency and I also determined the 
mitigation strategies in the light of expected factors. During the risk assessment, I 
describe the work of all the project life cycle. I did the risk assessment by dividing it into 
the three stages of identification, analysis, and control. I also prepared the building 
health and safety risk assessment form and divided this form into four sections. In 
section 1, I identified all the hazards by considering all the activities within the building 
and I tick the boxes of significant hazards that affect the environment. In section 2, I 
identified the persons as employees, contractors, volunteers, and children affected to 
form the hazards while in section 3, I identified the likelihood and severity of every 
hazard. Lastly, in section 4, I proposed the risk controls for every hazard identified in 
section 1. At the construction phase, I provided personal protective measures to the 
workers, employees and made their use mandatory.  

 

Illustration 2 Quality Management: 

I checked the quality of formwork material to make sure that it was free from defect, 
good quality, safe, and suitable for the adequate strength. While carrying out a concrete 
work, I conducted the survey to make sure that no one under the formwork. I checked 
all the design to assure that no leakage of concrete occurred. For the bricklaying, I 
performed risk assessment which included brick handling, an injured worker, unsafe 
act, potential risk, and provided remedy action. 
 
I always made sure that Quality was maintained during the entire project activities. I 
implemented quality measures to ensure that everyone is following it. I followed the ISO 
Standards, which helped me in implementing various procedures for ensuring the 
quality of the project. I also implemented a regular monitoring system which helped me 
in determining any flaws in the project and to implement such solutions which helped to 
reduce the flaws in the project.  
 
 

Provide 
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ELEMENT EIGHT 

Engagement with selected knowledge in the research literature of the discipline 
 

Context 

Research and broader lifelong learning capabilities are essential if the engineer is to remain up-to-date with 
rapidly evolving scientific knowledge, technology, and engineering tools critical to engineering practice 

Washington Accord graduates are expected to be able to use research-based knowledge and research 
methods as part of the investigation of complex problems in their discipline 
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Performance Indicators 

 Advanced knowledge in at least one area within your discipline, to a level that engages with 
current developments in that area 

 Understanding of how new developments relate to established theory and practice and to other 
disciplines with which they interact  

 Describe advancements in engineering research and technology and science in a particular area 
of engineering practice; 

 Review research articles pertaining to a project component typically encountered in a specific 
area of engineering design; 

 Choose topics most appropriate for continuing education to increase the depth of technical 
knowledge pertinent to the specific area of engineering practice 

 Commitment to lifelong learning. 

Illustration I: 
 
Besides that, I frequently use online to search for the latest technical issue or method of 
work. Any technical difficulty or on-site issues, we always discuss in our weekly 
discussion meeting and share knowledge within the project team. My company always 
arrange some structural courses, seminar and sharing session for us to increase our 
knowledge which particularly help me in the project works.  
 

I attended courses and participated in training sessions such as safety awareness 
training on every quarter carried out by the company, safety activities like the fire drill 
and earthquake drill, and an online course for learning MS Excel as it was a great tool 
to perform data analysis, business calculations, etc. I initiated the activities of the 
project with the literature review to stabilize the system of tall buildings, natural 
frequency, and wind dynamics. I followed frame analysis structural standards in the 
calculations, modeling, or analyzing the project. I initiated the activities of the project 
with the literature review to stabilize the system of tall buildings, natural frequency, and 
wind dynamics.  

Below are some of the resources from where I took the help 
 

1) Safety, Risk and Reliability, School of Energy, Geoscience, Infrastructure and 
Society, Heriot-Watt University. 

2) Probability Concepts in Engineering Planning and Design. Volume I. John 
Wiley and Sons.   

3) Engineering Safety, McGraw Hill 
4) Structural Reliability, Analysis and Prediction, 2nd edition Wiley, Chichester 
5) Reliability of Structures, McGraw-Hill 
6) Project Management Body of Knowledge (PMBoK), 5th Edition, PMI, USA 
7) Total Cost Management Framework 2nd edition, AACE International, USA 
8) Using Earned Schedule to improve Project Controls and Reduce Risk, 

Defense, and Industry Conference, Adelaide, Australia, Author “Walt Lipke”, 
Oklahoma City Chapter, PMI (USA) 

9) Construction Management JumpStart, 2nd Edition, Barbara J. Jackson, Wiley 
Publishing Inc. 

10) Construction Accounting and Financial Management, 2nd edition, Steven J. 
Peterson, Pearson, Prentice Hall Inc. 

11) Estimating in Building Construction, 7th edition, Frank R. Dagostino and Steven 
J. Peterson, Pearson, Prentice Hall Inc. 

12) Nanotechnology in Construction 3, Proceedings of the NICOM 3, Zdenek 
Bittnar, Peter J.M. Bartos, Jirí Nemecek, Vít Šmilauer, Jan Zeman (Eds.), 
Springer. 

13) Occupational Health and Safety in Project Construction Management, Helen 
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to your 
supplementary 
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Lingard and Steve Rowlinson, Spon Press 
14) Site Engineers Manual, 2nd edition, David Doran, CRC Press 
15) Construction Contracts (Law and Management), 4th edition, John Murdoch and 

Will Hughes, Taylor & Francis 
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Section Three – Evidence of Application of 
Knowledge 

 

In this section, you are required to provide evidence of the application of your engineering knowledge 
using 3-4 engineering projects or activities (Work/Study Episodes) that you have been involved with. 

Provide a general overview of the scope or parameters of each project or activity, your role in it and 
the particular challenges or complexities involved. Then describe, in narrative form, how it provides 
evidence of the application of different aspects of your engineering knowledge.  Cross-reference to 
the relevant elements of the knowledge profile in the right-hand column. 

You are also required to complete the Knowledge Matrix to summarise the contribution to knowledge 
demonstration made by each project.  The work/study episodes are expected to provide at least 2 
examples of the application of each knowledge element. 
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Work/Study Episode 1 
 
 
Overview of the project 
 
This work episode highlighted the details of my project which is tilted as Computer Aided Design and 
Analysis of Port Tower. This project was commenced in February 2003 and finished in January 2004. 
The project was my Graduation project. The project activities were based in Karachi, Pakistan. For the 
design and analysis process of Port Tower, I considered a 900 feet high, self-supported, hexagonal 
tower. I carried out the Analysis and design as per ACI 318-2002 and UBC-97 was considered for an 
earthquake, ASCE 7-98 for wind loads estimation. This project also included the design of restaurant 
floor slab resting on the tower at the level of 800 ft. For analysis purpose “Structural Analysis Program” 
(SAP2000) was used. The several trials were carried out before the final section of beams and columns 
and area of steel provided. Since SAP2000 does not design the shear walls hence, shear walls were 
designed manually.  
 
So, the main objectives of the project were to visualize the overall behavior of the structure under 
different loading conditions like wind, earthquake, and gravity and live loads in order to get:  

 An idea of steps involved in the designing of high rise building 

 An exposure of engineering software like SAP2000 and to understand the use of software for 
modeling the structure and hence perform the design accordingly. 

 
 
 
Your role and responsibilities 
 
 
 
In this project, I performed following responsibilities: 
 

 Organized a construction site survey and sorted the queries about the site 

 Ordered the necessary equipment and components 

 Arranged meetings with the clients, project manager, and team 

 Developed a project report and submitted the report to the manager department 

 Visualized the overall behaviors of the structure by using SAP2000 software 

 Created the project methodology and assigned each project task to the teammates 

 Monitored the project budget and find ways to minimize it 

 Checked the site work and reported it to the client. 
Complexities (using the complexity definitions) and challenges of the project  
 
 
 
One of the technical problems I faced was during the punching shear check. I found that the calculations 
of the punching share were inadequate. To resolve this issue, I introduced the more reinforcement, 
shear studs and also improved the concrete thickness by increasing the slab thickness. The measured 
thickness of the pre-stressed slab was 130mm but the required thickness of slab was 160mm. SO, to 
increase the slab punching shear, I redesigned the shear studs by following the standards of steel 
manufacturer. 
 
During the structural analysis of the building I found another issue during the checking of slab critical 
section under the Ultimate Limit State (ULS), I observed that there was no resistance in some sections. 
This problem arrived due to the failure of punching shear. As this failure occurred suddenly and it 
continues which resulted in the load-bearing capacity of the slab. I overcome this issue, by introducing 
an additional reinforcement to balance the structure.  
 
 
How does this project demonstrate the application of your engineering knowledge? 

 
Element 

 
1, 2, 3, 
4, 5, 6 
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To commence the project activities, I selected the layout of the building and parking area according to 
the building and parking rules and regulations. For the foundation, I selected the bored piles with the pile 
caps according to prevailing soil behavior at the construction site. So, I selected the final structural as 
the slabs, columns, and beams up to the floor no 6th and transfer the load plate at the 7th-floor and flat 
slabs and wall from the floor no 7th to the roof. For the structural analysis, I used SAP2000 finite 
element software with the seven combinations of the load. I also calculated the structural element's 
stability as per the wind load's deflection and the vibrational period 
 
For the parking area design, I provided the necessary allowable space for the turning of vehicles, stalls 
for the parking's, ramps and driveways. I designed the floor of the multistory car parking area having 
more than two-wheelers in accordance with the standards. Then, I designed the column for the parking 
to transfer the vertical loads. I calculated the width and length of the stall and minimum inner and outer 
turning radius in meters.  
 
I designed the grids for the building in order to provide the different space allocations in each apartment 
floors, parking floor. For this, I changed the column grid of the seventh story level and replaced with 
concrete walls and transfer plates. I prepared the layout diagram of the column and the wall above and 
below the transfer plate. I represented the performance of the transfer plate by selecting the appropriate 
shell element. For using the shell element, I increased the height of stories in both above and below the 
level of transfer plate to sustain the whole structural height. I also considered the shearing deformation 
by choosing the properties of shell element as a thick plate. I properly connected the shell element to 
the adjoining element for the proper connection and I also connected these elements with the different 
column grids to maintain the connectivity and to keep the orientation of the structure. 
 
Now for the accurate result, I did the meshing of the structures by using finite element model to transfer 
the concentration of stress around the column. As I selected the thick plate of shell element which is 
more sensitive towards large aspects ratio and more particularity in the load's vicinity so, I used coarse 
mesh for the load transfer by studying the behavior of coarse mesh and fine mesh.  
 
After selecting the appropriate finite elements, I carried out the modeling in which I finalized the sizes of 
the initial member and supporting conditions and showed the structural members. I selected the support 
conditions as the pin for the load's transmission from column towards the pile foundation. I also selected 
the element types to represent the beam, column, wall, and slab. I represented the column and beam 
with the finite element while I represented the slab and walls with shall elements. For the modeling, 
firstly, I introduced the first pin supports at the position of the column having slabs and ground beams at 
basement position and then as to the conventional slab, column, and beam system. I modeled all the 
structural components like staircases, columns, ramps, beams, slabs, and lift walls above the seventh-
story level.  
 
Secondly, I modeled the level of the transfer plate by joining the wall grids and column grids which 
increases upward from the transfer plate. After providing appropriate wall grid to the 7th floor, I modeled 
the 8th story having a flat slab and then repeated up to the level of the roof with lift walls and staircases. I 
extended the lift walls and few walls in order to support the water tank and machine room. I completed 
the model of the building after doing the modeling of the water tank and machine room. I prepared the 
complete 3D building model.  
 
I studied the meshing effect at load transfer location by using used fine meshes for the apartment's 
floors. From the lateral stability analysis result, I found that there was an essential aspect of low 
vibration period. I noticed that the apartment overhead the level of transfer plate which contributed the 
structure under the transfer plate because of the building's high stiffness up to the levels of the transfer 
plate while the deflection of the transfer level was lower than the building tip. So, I determined that the 
deflections of the transfer level were minimum and the structure of apartments show that it was held a 
rigid foundation. I analyzed the highest stresses at the transfer plate. I saw that the location of the 
highest stress was at around and around the column and do not progress more than 1-1.5m of length. 
So, I calculated the design stress by using M11 or M12.  

 
So, I concluded that the level of the transfer plate could be effectively used for the apartment buildings 
as outriggers because it would help to alter the column grids into the features of project architectural cc 
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Work/Study Episode 2 
 
 
Overview of the project 
 
My Second episode is based on a project on Detailed Design & Top Construction Supervision For 8000 
Flats And Infrastructure Development Of Areas Reserved For Flats In Sector I – 15, Islamabad. I worked 
on this project during my work with National Engineering Services Pakistan (Ltd). The project was 
initiated in June 2005 with the aim to complete it in three years. However, the Project was never 
materialized due to some financial issues with the Capital Development Authority. Therefore, CDA 
closed this Project during the design stage. The design stage was completed in December 2005. The 
project was based in Islamabad, Pakistan. 
 
Capital Development Authority initiated this Project to provide low-cost housing to the general public: 
 
 
Your role and responsibilities 
 
During the project, I have performed below activities’ 
 

 Assisted the General Manager during all the phases of Project Management 

 Carried out Project Planning & Monitoring 

 Coordinated with various disciplines for timely completion of project documents 

 Coordinated with Client to understand and gather project requirements and deliverables 

 Complied with health, safety, and environmental regulations 

 Carried out design activities and ensured that it met the standard requirements 
 
 
Complexities (using the complexity definitions)   and challenges of the project  
 
 
One of the issues that I have faced in this project was changing the design of cantilever into the tapper 
beam. As the project was the design of residential flats. I built a small balcony at building side using 
cantilever design. Because of no spacing, I shortened the balcony space to place slab and one beam in 
design. During the design, I applied my Engineering knowledge and submitted to the structural 
professional Engineer to approve the design.  
 
 
How does this project demonstrate the application of your engineering knowledge? 
 
 
 

I influenced the anticipated loads by building locations, configurations, and intended use. My 
load design of magnitude and type affected the critical decision which included detail 
constructions, collection, and configuration of architectural. I attached and detached dwellings 
and applied the concept and principles related to the building loads in other types of 
constructions like low rise building apartment. For designing the loads, I recommended ASCE 
7 standards and for buildings development, I utilized ASCE 1999 standards. I understood and 
approved the assigned project loads design and methodology for required design which 
included weakness and strengths. While designing the loads, I varied the building codes as a 
matter of diligence, identified variances for local practice and applicable code related to the 
design load. While designing a home, I evaluated different materials using the approach of 
allowable stress design and load or resistance factor design.  
 
 
While designing a beam, I resisted the concrete beam to compressive, shear, and tensile stress which 
was induced by the loads on the beam. In this project, I used three different reinforced concrete beams 

 
Element 

 
1, 2, 3, 
4, 5, 6 
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which included single reinforced, double reinforced, and flanged beams. In the single reinforced beam, I 
placed the supported steel beams bars at the bottom of the beam which was more effective to resist the 
tensile bending stress. I also attached the cantilever beam bars at the top of the beam for providing 
support to the beam. I observed that the necessity of the steel compression was arisen due to the 
adequate availability of the strength. 
 
 
I designed a column by choosing the column and the dimensions of the column. I saw the total load and 
the reactions of the column by analyzing the column for the load. For this purpose, I used appropriate 
parameters which included maximum and minimum reinforcement, sizes of bar, minimum and maximum 
spacing. I selected the input design column command and appropriate design code for all columns. 
Then, I performed run analysis and selected column to collect the details of reinforcement. I showed the 
detailed reinforcement of a beam in STAAD related to transverse and longitudinal reinforcement. I 
explained the STAAD output for every column and determined the number of moments, loads, amount 
of required steel, and adopted section. I faced an issue with the output of the STAAD because it took all 
columns and beams before the design was implemented. In the column design, I implemented short 
axially loaded columns.  
 
 
During the design stage, I showed maintained a great communication chain. I met with the client and 
understand their requirement. I then started working on completing the initial design for which I 
collaborated and arranged a meeting with my management. I put forward my suggestion regarding 
design changes and also gave my suggestions regarding cost structure and budget. I effectively 
executed my tasks till the design part but due to cost constraints the construction was not realized and 
the project was closed before implementing the design.  
 

 
Work/Study Episode 3 

 
 
 
 
Overview of the project 
 
My third work episode is based on my project named as Construction of 1,250 Villas including required 
infrastructure for Saudi Arabian National Guard (SANG), I worked on this project during my work with 
Arabian BEMCO Contracting Company. The project was started in January 2012 and Completed in 
October 2015. The project was located in Qassim, Saudi Arabia. 
 
Ministry of National Guard initiated this project in order to provide housing facilities to soldiers and 
officers of Saudi Arabian National Guard in different region of Saudi Arabia. Saudi Bin Laden Group 
(Architecture and Building Construction Division) was appointed as main EPC Contractor for all regions 
of KSA. As I was working at Arabian BEMCO Contracting Company as Planning and Cost Control 
Engineer, which was appointed as Sub-Contractor for Construction of 1250 villas with required 
infrastructure in Qassim region. Dar Al Riyadh was the Consultant of this Project. 
 
The Project comprised of total land area of around 1.3 million sqm having 100 Officer's Villas and 1150 
Soldier's Villas to be build including required infrastructure such as Roads, curbstones, culverts, 
Landscaping, Storm Water Drainage system, Sewerage water system, Water Supply system, Fire 
system, irrigation system, Medium Voltage, Low Voltage and Low Current System, etc. Each officer 
villa had a total built-up area of around 410 sq.m, whereas, each soldier villa had a total built-up area of 
around 250 sq.m. 
 
 
 
Your role and responsibilities 
 
I performed following tasks during this project: 

 
Element 
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 Project Planning, Scheduling and Monitoring & Control of the Projects using PRIMAVERA P6. 

 Breaking the Project into more manageable components (i.e. the development of work break 
down structure) for progress measurement, scheduling, and project control.  

 Define milestones, activities associated with the Project in each component. Estimate 
resources (manpower, material & equipment) with their associated cost as per Project scope. 
Estimate the duration of the activities.  

 Identify potential risks associated with the Project so as they can be closely monitored during 
the currency of the Project.  

 Develop / Prepare master schedule integrating/coordinated with all disciplines including the 
above using scheduling software (PRIMAVERA P6). Analyze the master schedule and submit 
for approval. 

 Weekly or Bi-weekly visit the construction sites to attend progress meetings as well as to get 
the progress in order to evaluate the performance of the Project using Earned Value 
Technique. 

 Analyze gaps/variances between the planned and actual progress and highlight the areas of 
concern which required preventive/corrective actions. 

 Report / Present overall progress (histogram / S-Curve) and performance of the Project to the 
management weekly or/and monthly. 

 Evaluate resource requirements and allocation during the Project and provide 
recommendations in order to maintain/achieve the required progress. 

 Calculate manpower efficiency and report it to the management about lost productivity with 
recommendations to improve the productivity.  

 Ensuring that all the separate elements of the project combine together and are working 
towards achievement of common objective i.e. successful completion of the Project. 

 To monitor the actual progress of the project against planned progress to make sure that all the 
required resources are mobilized according to the resource schedule and requirements.  

 Control changes in scope and evaluate the impact before implementation so as projects are to 
be completed within the stipulated time frame and budget with optimum quality. 

 To monitor the actual cost of the Project with respect to the physical progress / earned value. 

 Prepare the recovery or re-baseline schedule by fast-tracking and compression techniques. 

 Assist the Director and other concerns to prepare the Budget at the Start of the Project. 

 To prepare cost to complete and cost at completion report quarterly during the currency of the 
Project with profit and loss statement. 

 Check purchase orders and Sub-Contract amount with the approved Budget and assign cost 
code. 

 Prepare and submit EoT claim using the TIA or other appropriate delay analysis techniques. 

 
 
 
 
 
Complexities (using the complexity definitions)   and challenges of the project  
 
 
While developing a model for my proposed design, I faced a challenge in the determining types of 
reinforcements for different parts of the model. There was a shortage of reinforcement details which 
forced me to not use exact data in my design. This tradeoff resulted in some lags in the approximation 
capability of the designed model. I used reinforcement wall panel for wall reinforcement and the 
reinforcing bars were composed of assumed values of length and width. However, the assumptions 
were extremely calculated and made sure no safety measures were being compromised. For wall 
reinforcement, I decided to assign a similar value to the diameter of the vertical and horizontal 
reinforcement bars which was 8 mm. I also assigned a value to bending radius which was 96 mm and 
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spacing was assigned a value of 200mm. For splice length of vertical and horizontal reinforcement 
bars, I used a grade B500K with a length of 200mm. To diminish the negative effects of these 
assumptions, I used a cover of concrete which had a thickness of 35mm. I also changed all these 
values for the walls that had a diagonal shape which further demanded an in-depth analysis and 
extremely careful calculations. 
 
During the validation stage of the project, I used Solibri checker that checked the structural integrity of 
my model. I checked my model for any inconsistencies which were detected by the Solibri checker in 
the ranges of Critical, Moderate, and Less Severity. A number of inconsistencies were detected in my 
model in all three categories. Some inconsistencies were easy to remove; however, it took a great deal 
of time to determine how to resolve some severe inconsistencies. It was a crucial stage in the project 
since structural integrity of the design has to be made sure so that no safety mishaps take place once 
the structure is built. Most severe inconsistency detected was that the model had intersections between 
buildings. I resolved this problem by inserting connections on appropriate points in the model and 
removing connections from inappropriate points. I followed the COBIM 2012 rule set to resolve all the 
issues one at a time. I opened the computer program Tekla Structure again and modified my design 
according to the error report of Solibri checker. According to COBIM 2012, the allowed column gap is 
50 mm and my model did not follow this rule. I made alterations in my design until there was no error 
detected in terms of column gap.  
 
 
 
How does this project demonstrate the application of your engineering knowledge? 
 
 
I started off the project by carrying out a modeling process for different parts of the building which are 
the foundation, first floor, other floors, and the roof. I developed the elevation drawing and floor plan to 
serve as the basis for the process of structural modeling. I followed a sequence of steps during the 
modeling process which is explained further. The first step consisted of developing a reference 
architectural model that helped in the establishment of unit systems. I also extracted an IFC file for the 
reference model which enabled me to utilize location of project location and alignment of detection for 
building structures. In the Tekla Structure software, I added the reference model by using the option of 
‘Add model’ located at the upper corner of right-hand. For this purpose, I clicked the option of ‘Browse’ 
and the file of reference with the .ifc extension was selected. After the insertion of the reference model, 
I measured the separation between the elevation and footings by selecting the icon of ‘Measure’ 
located in the toolbar, which resulted in the respective modification of the grid. I inserted the measured 
values on the Cartesian coordinates by double-clicking the grid. I furthered the modeling process by 
placing a footing of the concrete pad on the grid. Before placement, I calculated the breadth of footing 
pad. I placed the length and width specification on suitable positions in the grid. I also modified the 
class for elements and section of material in the computer program to further specify project design. I 
clicked twice on the footing of the pad to alter the specifications of materials, name, profile, and class. 
The option of ‘Cast Unit’ was located in the properties task box which allowed me to choose a precast 
option. In the same manner, I used strip footing for walls of load bearing. I calculated the height of strip 
footing by conducting a thorough analysis and obtained a value of 700 mm whereas the width came out 
to be1000 mm. I placed a column of diameter at the center point of pad footing. I changed the 
properties of this column according to my design in the software.  
 
 
I explored different strengthening alternatives to get an optimum solution in terms of cost as well as 
schedule really helped to deliver the project within budgeted cost, meeting schedule and most 
importantly without compromising on operational flexibility. 
 
I always tried to improve my technical knowledge. Therefore, I took help from various resources. I read 
the books related to my engineering and also browsed the latest forums based on the construction 
work. I also enhanced my learning through attending different training and other learning activities. I 
took help from my supervisor and senior engineers whenever I faced any issue.  
 
 
Due to the nature of the project, I was critically challenged from day 1 and was forced to look out for 
alternative solutions in terms of design/ construction materials/ methodologies etc. for which I gained a 



 

CDRAustralia.Org 
 

 

 

 

lot of new insights to various technologies as well as specialized vendors. I think that was the biggest 
professional gain, getting to understand the new technologies as well as trying to address most of the 
challenges in design stage itself for faster execution. 
 
 
 

 
Work/Study Episode 4 

 
 
 
 
Overview of the project 
 
My fourth work episode is based on my project named as EOBI House with Total Covered Area of 
20,000 Sq.m. including two basements. I worked on this project during my work with Pakistan Real 
Estate Investment and Management Company (Pvt.) Ltd. The project was started in January 2006 and 
Completed in December 2011. The project was located in Islamabad, Pakistan. 
 
I was selected through rigorous interviews to serve as “Manager (Projects) at Pakistan Real Estate 
Investment and Management Company (PRIMACO), which was a newly formed subsidiary of one of 
the most prestigious institutions of the country, namely Employees’ Old Age Benefits Institution (EOBI).  
The aim of establishing the new subsidiary was to exploit the huge real estate portfolio of EOBI from 
rapidly growing real estate market to earn optimum and sustainable benefits for providing sustainable 
long-term incentives to EOBI’s beneficiaries. Being stationed mainly at Head Office, I was responsible 
to manage the following Projects from initiation till completion. 
 

 EOBI Commercial Center at PECHS, Karachi with Total Covered Area of 5,300 Sq.m. including 
3 parking floors at upper levels. 

 4 Star EOBI Hotel and Mix Use Complex near Lahore Airport with Total Covered Area of 
111,500 Sq.m. approx. 

 EOBI House, Mauve Area, Islamabad with Total Covered Area of 20,000 Sq.m. including two 
basements. 

 
 
 
Your role and responsibilities 
 
I performed following tasks during this project: 
 

 Responsible to manage the real estate Project Portfolio of the Organization 

 Prepare Project Charter and Project Management Plan 

 Carry out Project Appraisal / Feasibility Analysis and present to Board of Directors for approval. 

 Overall Project Planning, Capital Budgeting, Scheduling, Execution and Monitoring & Control. 

 Identify potential risks associated with the Project with mitigation plan and closely monitor these 
risks during the currency of the Project.  

 Prepare & Review of Technical and Financial proposals for different Projects. 

 Preparation & Review of National and International competitive Bidding Documents in World 
Bank, FIDIC & Pakistan Engineering Council’s format along with Design drawings, BOQ, and 
Specifications. 
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 Prepare and review detailed Cost Estimates covering the Project Scope which is to be 
compared later with the priced BOQ received from the Pre-qualified Contractors / Constructors. 

 Carry out the Pre-qualification of Consultants and Contractors for different Projects.  

 Review and evaluate Technical and Financial Bids received from Pre-qualified Contractors / 
Constructors. 

 Preparation of Bid Evaluation Report 

 Coordinate with Consultants & Contractors and implement the effective communication among 
all stakeholders. 

 Conduct Environment Impact Assessment (EIA) / Initial Environmental Examination (IEE) of 
Projects through third-party Consultant before the start of each Project. 

 To review the progress of projects, implementation of defined quality and safety procedures at 
Project Sites and make sure that contractors mobilize the required resources according to the 
resource schedule and requirements.  

 Control the changes in scope (specifications, BOQ, and Drawings), and evaluate the impact 
before implementation so as projects are to be completed within the stipulated time frame and 
budget with optimum quality in order to meet the strategic objective of the organization. 

 To fulfill the requirements of all the civic agencies / local authority bye-laws for obtaining 
required approvals. 

 Physical Checking, Monitoring, and verification of bills of all trades/disciplines. 

 Physical Inspection of each activity with respect to the construction schedule, specifications 
and drawings and check the quality and safety procedures before execution. 

 Conduct Bi-Weekly / monthly progress meetings to evaluate the performance of the Project and 
to discuss risks / critical areas and provide a solution to prevent/mitigate those risks. 

 Review As-Built Drawings 

 Preparation of Planning Commission’s Proformas such as PC – I, PC – II, PC – III, PC – IV & 
PC – V for the relevant Ministries. 

 Prepare annual budget with monthly cash flow for the approval from Board of Trustees / 
Directors.  

 Review and evaluate EoT claim with cost impact and submit it to Board of Directors for 
approval. 

 Repair / Maintenance works of EOBI Regional Offices throughout Pakistan. 

 Tendering, Execution, Administration and Management of O&M services/contracts of HVAC, 
Lifts, DG Set, Janitorial, Plantation, etc. for EOBI House (Fr. Awami Markaz), Shahra-e-Faisal, 
Karachi 

 
 
 
 
 
Complexities (using the complexity definitions)   and challenges of the project  
 
 
While developing a model for my proposed design, I faced a challenge in the determining types of 
reinforcements for different parts of the model. There was a shortage of reinforcement details which 
forced me to not use exact data in my design. This tradeoff resulted in some lags in the approximation 
capability of the designed model. I used reinforcement wall panel for wall reinforcement and the 
reinforcing bars were composed of assumed values of length and width. However, the assumptions 
were extremely calculated and made sure no safety measures were being compromised. For wall 
reinforcement, I decided to assign a similar value to the diameter of the vertical and horizontal 
reinforcement bars which was 8 mm. I also assigned a value to bending radius which was 96 mm and 
spacing was assigned a value of 200mm. For splice length of vertical and horizontal reinforcement 
bars, I used a grade B500K with a length of 200mm. To diminish the negative effects of these 
assumptions, I used a cover of concrete which had a thickness of 35mm. I also changed all these 
values for the walls that had a diagonal shape which further demanded an in-depth analysis and 
extremely careful calculations. 
 
During the validation stage of the project, I used Solibri checker that checked the structural integrity of 
my model. I checked my model for any inconsistencies which were detected by the Solibri checker in 
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Knowledge Element W/S 
Episode 1 

W/S 
Episode 2 

W/S 
Episode 3 

W/S 
Episode 4 

the ranges of Critical, Moderate, and Less Severity. A number of inconsistencies were detected in my 
model in all three categories. Some inconsistencies were easy to remove; however, it took a great deal 
of time to determine how to resolve some severe inconsistencies. It was a crucial stage in the project 
since structural integrity of the design has to be made sure so that no safety mishaps take place once 
the structure is built. Most severe inconsistency detected was that the model had intersections between 
buildings. I resolved this problem by inserting connections on appropriate points in the model and 
removing connections from inappropriate points. I followed the COBIM 2012 rule set to resolve all the 
issues one at a time. I opened the computer program Tekla Structure again and modified my design 
according to the error report of Solibri checker. According to COBIM 2012, the allowed column gap is 
50 mm and my model did not follow this rule. I made alterations in my design until there was no error 
detected in terms of column gap.  
 
 
 
How does this project demonstrate the application of your engineering knowledge? 
 
 
I started off the project by carrying out a modelling process for different parts of the building which are 
the foundation, first floor, other floors, and the roof. I developed the elevation drawing and floor plan to 
serve as the basis for the process of structural modelling. I followed a sequence of steps during the 
modelling process which is explained further. First step consisted of developing a reference 
architectural model that helped in the establishment of unit systems. I also extracted an IFC file for the 
reference model which enabled me to utilize location of project location and alignment of detection for 
building structures. In the Tekla Structure software, I added the reference model by using the option of 
‘Add model’ located at the upper corner of right-hand. For this purpose, I clicked the option of ‘Browse’ 
and the file of reference with the .ifc extension was selected. After the insertion of the reference model, 
I measured the separation between the elevation and footings by selecting the icon of ‘Measure’ 
located in the toolbar, which resulted in the respective modification of the grid. I inserted the measured 
values on the Cartesian coordinates by double-clicking the grid. I furthered the modeling process by 
placing a footing of the concrete pad on the grid. Before placement, I calculated the breadth of footing 
pad. I placed the length and width specification on suitable positions in the grid. I also modified the 
class for elements and section of material in the computer program to further specify project design. I 
clicked twice on the footing of the pad to alter the specifications of materials, name, profile, and class. 
The option of ‘Cast Unit’ was located in the properties task box which allowed me to choose a precast 
option. In the same manner, I used strip footing for walls of load bearing. I calculated the height of strip 
footing by conducting a thorough analysis and obtained a value of 700 mm whereas the width came out 
to be1000 mm. I placed a column of diameter at the center point of pad footing. I changed the 
properties of this column according to my design in the software.  
 
I explored different strengthening alternatives to get an optimum solution in terms of cost as well as 
schedule really helped to deliver the project within budgeted cost, meeting schedule and most 
importantly without compromising on operational flexibility. 
 
I always tried to improve my technical knowledge. Therefore, I took help from various resources. I read 
the books related to my engineering and also browsed the latest forums based on the construction 
work. I also enhanced my learning through attending different training and other learning activities. I 
took help from my supervisor and senior engineers whenever I faced any issue.  
 
 
Due to the nature of the project, I was critically challenged from day 1 and was forced to look out for 
alternative solutions in terms of design/ construction materials/ methodologies etc. for which I gained a 
lot of new insights to various technologies as well as specialized vendors. I think that was the biggest 
professional gain, getting to understand the new technologies as well as trying to address most of the 
challenges in design stage itself for faster execution. 
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1. Application of knowledge from one or more of the 
natural sciences 

ₓ ₓ ₓ ₓ 

2. Application of knowledge of mathematics ₓ ₓ ₓ ₓ 

3. Application of knowledge of engineering 
fundamentals 

ₓ ₓ ₓ ₓ 

4. Application of specialist engineering knowledge to 
solve complex problems 

ₓ ₓ ₓ ₓ 

5. Application of knowledge of design methods to 
solve complex problems 

ₓ ₓ ₓ ₓ 

6. Application of knowledge of key elements of 
engineering practice 

ₓ ₓ ₓ ₓ 

7. Role of Engineering in Society ₓ ₓ ₓ ₓ 

8. Application of advanced knowledge in an area of 
your discipline  

ₓ ₓ ₓ ₓ 
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SECTION FOUR – SUPPLEMENTARY EVIDENCE 

Academic Transcript(s) 

Please attach a certified copy of your academic transcript(s) if you have not already supplied one to IPENZ 

 WORK HISTORY SUMMARY 
List your employment history starting from your most recent employment and then chronologically back to the start of your first job. 
 

Ref 
No 

Name of Employing 
Organisation 

Position Title  
End       mm/yy 
Start      mm/yy 

Key responsibilities, activities are undertaken, major achievements and/or 
projects. These should relate to your practice area description. 

1.  NKY Architects and 
Engineers 

Senior 
Planning 
Engineer at 
KAP2 Project, 
Makkah 

Present 

Start at  Apr 2015 

Job Responsibilities:  

 Project Planning, Scheduling and Monitoring & Control of the Projects 
using PRIMAVERA P6 R8.2  

 Prepare / Review the Standard WBS with respect to scope of work for 
progress measurement, scheduling, and project control. 

  Review / Prepare milestones, detailed activities associated with the 
Project in each component, allocate / review resources (manpower, 
material and Equipment) with their associated cost as per Project scope. 

  Identify / review potential risks associated with the Project so as they can 
be closely monitored during the currency of the Project.  

 Review and analyze the master baseline schedule integrated / 
coordinated with all disciplines using scheduling software (PRIMAVERA 
P6).  

 Prepare / Review Weekly, Bi-weekly and monthly progress reports and 
evaluate the performance of the Project using Earned Value Technique.  

  Analyze gaps / variances between the planned and actual / earned 
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Ref 
No 

Name of Employing 
Organisation 

Position Title  
End       mm/yy 
Start      mm/yy 

Key responsibilities, activities are undertaken, major achievements and/or 
projects. These should relate to your practice area description. 

progress and highlight the areas of concern which required preventive / 
corrective actions. 

 Report / Present overall progress (histogram / S-Curve) and performance 
of the Project to the management weekly or/and monthly. 

  Conduct Bi-Weekly progress meetings and highlight / discuss risks / 
critical areas and provide solution to prevent / mitigate those risks. 

  Evaluate resource requirements and allocation during the Project and 
provide recommendations in order to maintain / achieve the required 
progress.  

 Ensuring that all the separate elements of the project combined together 
and are working towards achievement of common objective i.e. successful 
completion of the Project. 

  To monitor the actual progress of the project against planned progress to 
make sure that all the required resources are mobilized according to the 
resource schedule and requirements.  

 Control changes in scope and evaluate the impact before implementation 
so as projects are to be completed within stipulated time frame, budget and 
quality.  

 To monitor the actual cost of the Project with respect to the physical 
progress / earned value. 

  Identify engineering design requirements and make sure that these 
requirements be made available before planned start of construction 
activity.  

 Review and analyze the recovery or re-baseline schedule submitted by 
the Contractor.  

 Review and evaluate the EoT claim submitted by the Contractor by 
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Ref 
No 

Name of Employing 
Organisation 

Position Title  
End       mm/yy 
Start      mm/yy 

Key responsibilities, activities are undertaken, major achievements and/or 
projects. These should relate to your practice area description. 

appropriate delay analysis techniques. 

2.  
Arabian BEMCO 
Contracting Company Ltd. 

 

Senior Planning 
and Cost 
Control 
Engineer. 

End date: Feb 2015 

Start date: March 

2013  

Job Responsibilities: 
 

 Project Planning, Scheduling and Monitoring & Control of the 
Projects using PRIMAVERA P6.  

 Breaking the Project into more manageable components (i.e. the 
development of work break down structure) for progress 
measurement, scheduling, and project control. 

 Define milestones, activities associated with the Project in each 
component. Estimate resources (manpower, material & equipment) 
with their associated cost as per Project scope. Estimate the duration 
of the activities. 

 Identify potential risks associated with the Project so as they can 
be closely monitored during the currency of the Project.  

 Develop / Prepare master schedule integrating / coordinated with 
all disciplines including the above using scheduling software 
(PRIMAVERA P6).  

 Analyze the master schedule and submit for approval 
 Weekly or Bi-weekly visit the construction sites to attend progress 

meetings as well as to get the progress in order to evaluate 
performance of the Project using Earned Value Technique 

 Analyze gaps / variances between the planned and actual 
progress and highlight the areas of concern which required 
preventive / corrective actions.  

 Report / Present overall progress (histogram / S-Curve) and 
performance of the Project to the management weekly or/and 
monthly.  

 Evaluate resource requirements and allocation during the Project 
and provide recommendations in order to maintain / achieve the 
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Ref 
No 

Name of Employing 
Organisation 

Position Title  
End       mm/yy 
Start      mm/yy 

Key responsibilities, activities are undertaken, major achievements and/or 
projects. These should relate to your practice area description. 

required progress. 
 Calculate manpower efficiency and report it to the management 

about lost productivity with recommendations to improve the 
productivity.  

 Ensuring that all the separate elements of the project combine 
together and are working towards achievement of common 
objective i.e. successful completion of the Project.  

 To monitor the actual progress of the project against planned 
progress to make sure that all the required resources are 
mobilized according to the resource schedule and requirements.  

 Control changes in scope and evaluate the impact before 
implementation so as projects are to be completed within 
stipulated time frame and budget with optimum quality. 

 To monitor the actual cost of the Project with respect to the 
physical progress / earned value.  

 Prepare the recovery or re-baseline schedule by fast tracking and 
compression techniques.  

 Assist the Director and other concerns to prepare the Budget at 
the Start of the Project.  

 To prepare cost to complete and cost at completion report 
quarterly during the currency of the Project with profit and loss 
statement.  

 Check purchase orders and Sub-Contract amount with the 
approved Budget and assign cost code.  

 Prepare and submit EoT claim using the TIA or other appropriate 
delay analysis techniques. 

 

3.  National Engineering 
Services Pakistan (Pvt.) 
Ltd. 

Senior  Engineer End date: Mar 
2013 

Start date: Jun 
2012 

Job Responsibilities: 
 

 Project  Monitoring  &  Control  of  the  Project  using 
            PRIMAVERA P6. 

 Coordination with Employer & Design Consultants regarding Progress 
of the Project. 

 To monitor the progress of the project against planned progress to 
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Ref 
No 

Name of Employing 
Organisation 

Position Title  
End       mm/yy 
Start      mm/yy 

Key responsibilities, activities are undertaken, major achievements and/or 
projects. These should relate to your practice area description. 

make sure that contractors mobilize the required resources according to 
the resource schedule and requirements.  

 Prepare the monthly progress report for Port Qasim Authority (PQA).  
 Monitor the compliance of specifications, BOQ and Drawings for any 

deviation / variation. 

 Physical Inspection of each activity with respect to the respective 
construction schedule. 

 Review the monthly progress report submitted by Contractor and after 
detailed scrutiny forward it to the Employer with comments. 

 

4.  National Engineering 
Services Pakistan (Pvt.) 
Ltd. 

Senior 
Engineer ( 
Planning)  

End date: May 
2012 

Start date: Jul 
2011 

 

5.    End date: 

Start date: 
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Ref 
No 

Name of Employing 
Organisation 

Position Title  
End       mm/yy 
Start      mm/yy 

Key responsibilities, activities are undertaken, major achievements and/or 
projects. These should relate to your practice area description. 

6.    End date: 

Start date: 

 

7.    End date: 

Start date: 

 

 

CONTINUED PROFESSIONAL DEVELOPMENT (CPD) ACTIVITIES SUMMARY  
 

DESCRIPTION OF ACTIVITY AND LEARNING.  

Please record all relevant CPD activities (eg. Short course, conference, reading, technical lectures, formal study 
towards qualification, research, discussion groups, workshops, symposia, voluntary service roles) that have extended 
your professional engineering knowledge and have assisted you to develop the knowledge profile of a professional 
engineer.  Describe the learning outcomes and how these have contributed to your acquiring a Washington Accord 
level of knowledge. 

Was Formal 
Assessment 
involved?   

What was the 
outcome? 

Date(s) 
Actual 
Hours  

Form of 
Activity 

Title of activity 
What was the knowledge you acquired?  
How have you applied this knowledge in your engineering 
practice? 

March 12, 
2002 

8 Seminar 
Structured Training 
of Engineers and 

The purpose of this seminar to guide young engineers for 
achieving their current and future professional development 

No Formal 
Assessment 
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DESCRIPTION OF ACTIVITY AND LEARNING.  

Please record all relevant CPD activities (eg. Short course, conference, reading, technical lectures, formal study 
towards qualification, research, discussion groups, workshops, symposia, voluntary service roles) that have extended 
your professional engineering knowledge and have assisted you to develop the knowledge profile of a professional 
engineer.  Describe the learning outcomes and how these have contributed to your acquiring a Washington Accord 
level of knowledge. 

Was Formal 
Assessment 
involved?   

What was the 
outcome? 

Date(s) 
Actual 
Hours  

Form of 
Activity 

Title of activity 
What was the knowledge you acquired?  
How have you applied this knowledge in your engineering 
practice? 

Continued 
Professional 
Development 

objectives. 

March 20, 
2005, to May 
22, 2005 

24 
Training / 
Short Course 

PRIMAVERA 
Project Planner 

I acquired the knowledge of planning and scheduling the 
Project through Software.  

No formal 
assessment 

May 2006 to 
December 
2007  

450 Voluntary 
Teaching to 
Student of M.Eng. 
(Structure)  

I taught voluntarily upon the request of my junior colleague 
in NESPAK who was pursuing M.Eng (Structures) to help 
and teach her in Advanced Structural Analysis and 
Advanced Reinforced Concrete subjects. 

No formal 
assessment 

July 21, 
2006, to July 
22, 2006 

16 Seminar 
Introduction to 
Project 
Management 

Learned project handling and management 
No formal 
assessment 

November 
29, 2008 

6 Seminar 
50th Project 
Management Day 

Learned project handling and management 
No formal 
assessment 

Oct 19, 2008, 
to January 
18, 2009 

35  Short Course 
Project 
Management with 
PMP Exam Prep. 

To study in details about processes and knowledge areas in 
the field of Project Management in order to gain 
international recognition of skills and knowledge that I have 
been implementing in my career since graduation. 

No formal 
assessment 

January 
2008 to June 
2010 

30 
Credit 
Hours 

Formal Study 
Master of 
Engineering 

I acquired different knowledge from financial accounting, 
economics, Project and Construction Management, 
Operations Research etc. I have applied this knowledge to 
my field in order to made Projects successful by serving 
their purpose for what they were built.   

Yes. Completed 
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DESCRIPTION OF ACTIVITY AND LEARNING.  

Please record all relevant CPD activities (eg. Short course, conference, reading, technical lectures, formal study 
towards qualification, research, discussion groups, workshops, symposia, voluntary service roles) that have extended 
your professional engineering knowledge and have assisted you to develop the knowledge profile of a professional 
engineer.  Describe the learning outcomes and how these have contributed to your acquiring a Washington Accord 
level of knowledge. 

Was Formal 
Assessment 
involved?   

What was the 
outcome? 

Date(s) 
Actual 
Hours  

Form of 
Activity 

Title of activity 
What was the knowledge you acquired?  
How have you applied this knowledge in your engineering 
practice? 

January 
2017 to May 
2017 

 
Formal Study 
(Distance 
Learning) 

MSc. Civil 
Engineering and 
Construction 
Management 

I selected the Safety, Risk and Reliability course during my 
first semester for MSc. The programme at Heriot-Watt 
University, UK.  I learned and understand the structure 
reliability theory to undertake reliability analysis for new and 
existing structures in order to make them safe and reliable 
over their entire life by going through the risk management 
process.  

Yes. Incomplete 
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SECTION FIVE - PAYMENT 

KNOWLEDGE ASSESSMENT (LEVEL 2) FEE PAYMENT 

 

ASSESSMENT FEE (INCL GST) IN NZD NZ$1,351.25  Please send a receipt  

 CREDIT CARD DETAILS: 

Visa   Bankcard / Mastercard   
American 

Express    

 
Diners Card   

Credit Card 
Number 

                    

Name on card  Expiry Date  CVV 
   

 
 

Cardholders 
Signature 

 
 

 

 

WHERE TO SEND COMPLETED DOCUMENTS 

Send the completed form and associated documents to the IPENZ Membership Manager at one of the 
addresses below: 
 

Courier Address: IPENZ National Office, 
Level Three 
50 Customhouse Quay 
Wellington 6011  
New Zealand  

Postal Address: IPENZ National Office  
PO Box 12-241 
Wellington 6144 
New Zealand 
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Appendix One 

COMPLEXITY DEFINITIONS 

COMPLEX ENGINEERING PROBLEMS  

Complex engineering problems have some or all of the following characteristics:  
 Involve wide-ranging or conflicting technical, engineering, and other issues;  

 Have no obvious solution and require originality in the analysis;  

 Involve infrequently encountered issues;  

 Are outside problems encompassed by standards and codes of practice for professional 
engineering;  

 Involve diverse groups of stakeholders with widely varying needs;  

 Have significant consequences in a range of contexts;  

 Cannot be resolved without in-depth engineering knowledge 
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APPENDIX TWO 

 

DISCIPLINES AND FIELDS OF ENGINEERING 
Engineering practice fields are loosely defined terms and are used as an indication of the nature of 
engineering work carried out by engineers practicing in an engineering field of practice.  The following 
diagram is a graphical display of the relationships between the various fields and the four core 
disciplines. Some fields may extend into other fields of scientific endeavor. 

 

AEROSPACE ENGINEERING 

Aerospace engineering is the design, development, and production of aircraft (aeronautical 
engineering), spacecraft (astronautical engineering) and related systems. Aerospace engineers may 
specialize in aerodynamics, avionics, structures, control systems or propulsion systems. It may involve 
planning maintenance programmes, designing repairs and modifications and exercising strict safety 
and quality controls to ensure airworthy operations.  
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BIOENGINEERING 

Bioengineering draws heavily on the Chemical Engineering discipline and involves the engineered 
development of raw materials to produce higher value products, using biological systems (biological 
catalysts). The description also encompasses the general application of engineering to biological 
systems to develop new products or solve problems in existing production processes. As examples, 
bioengineers are found in medical research, genetic science, fermentation industries and industries 
treating biological wastes. 

BUILDING SERVICES 

Building Services engineering is the application of mechanical or electrical engineering principles, and 
an understanding of building structure, to enhance all aspects of  the built environment from air 
conditioning and mechanical ventilation, electrical light and power, fire services, fire safety 
engineering, water and waste services, data and communications, security and access control, vertical 
transportation, acoustics, and energy management.  

CHEMICAL ENGINEERING 

Chemical engineering is concerned with the ways in which raw materials are changed into useful and 
commercial end products such as food, petrol, plastics, paints, paper, ceramics, minerals, and metals. 
Often these processes are carried out at large scale plants. Research of raw materials and their 
properties, design, and development of equipment and the evaluation of operating processes are all 
part of chemical engineering.  

CIVIL ENGINEERING 

Civil engineering is a broad field of engineering concerned with the design, construction, operation and 
maintenance of structures (buildings, bridges, dams, ports) and infrastructure assets (road, rail, water, 
sewerage).  The Civil engineering discipline underpins several engineering fields such as Structural, 
Mining, Geotechnical and Transportation engineering, in which civil engineers often specialize.  
General Civil engineers are likely to be competent to undertake work that relates to one or more of 
these areas.  

ELECTRICAL ENGINEERING 

Electrical engineering is the field of engineering which deals with the practical application of electricity. 
It deals with the aspects of planning, design, operation, and maintenance of electricity generation and 
distribution, and use of electricity as a source of energy within major buildings, industrial processing 
complexes, facilities and transport systems. It includes the associated networks and the equipment 
involved such as switchboards, cabling, overhead lines/catenaries, earthing, control and 
instrumentation systems. 

Areas of specialization within the wider electrical engineering discipline, such as electronics and 
telecommunications are usually concerned with using electricity to transmit information rather than 
energy. For this reason, electronics and radio communications/telecommunications are captured in the 
field of Information Engineering.  
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ENGINEERING MANAGEMENT  

 The Engineering Management practice field is used by engineers who manage multi-disciplinary 
engineering activities that are so multi-disciplined that it is difficult to readily link their engineering 
practice with any other specific practice field. Project managers, asset managers, and engineers 
working in policy development are likely to use the ‘Engineering Management’ field. 

ENVIRONMENTAL ENGINEERING 

Environmental engineering draws on the Civil and Chemical engineering disciplines to provide healthy 
water, air, and land to enhance human habitation. Environmental engineers devise, implement and 
manage solutions to protect and restore the environment, within an overall framework of sustainable 
development. The role of the environmental engineer embraces all of the air, water and soil 
environments, and the interactions between them.   

FIRE ENGINEERING 

Fire engineering draws on knowledge from the range of engineering disciplines to minimize the risk 
from fire to health and safety and damage to property through careful design and construction. It 
requires an understanding of the behavior of fires and smoke, the behavior of people exposed to fires 
and the performance of burning materials and structures, as well as the impact of fire protection 
systems including detection, alarm and extinguishing systems. 

GEOTECHNICAL ENGINEERING 

Geotechnical engineering involves the application of knowledge of earth materials in the design of 
structures, such as foundations, retaining walls, tunnels, dams, and embankments.  Geotechnical 
engineers assess the properties and performance of earth materials such as their stability and 
strength, and the impact of groundwater.  

INDUSTRIAL ENGINEERING 

Industrial engineering is the application of mechanical and electrical engineering principles to the 
design and operation of production equipment, production lines and production processes for the 
efficient production of industrial goods. Industrial engineers understand plant and procedural design, 
the management of materials and energy, and human factors associated with worker integration with 
systems. Industrial engineers increasingly draw on specialized knowledge of robotics, mechatronics, 
and artificial intelligence.  

INFORMATION ENGINEERING 

The field of Information engineering is based on the Electrical engineering discipline but also draws 
heavily from Computer Science.  Three areas of further specialization can be identified: 

Software engineering - The development and operation of software-intensive systems that capture, 
store and process data. 

Telecommunications engineering - The development and operation of systems that encode, transmit 
and decode data via cable systems (including fiber optics) and wireless systems 
(radiocommunications). 

Electronics engineering - The design, development, and testing of electronic circuits and networks that 
use the electrical and electromagnetic properties of electronic components integrated circuits and 
microprocessors to sense, measure and control processes and systems. 
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MECHANICAL ENGINEERING 

Mechanical Engineering involves the design, manufacture, and maintenance of mechanical systems.  
Mechanical engineers work across a range of industries and are involved with the design and 
manufacture of a range of machines or mechanical systems, typically applying principles of hydraulics 
(fluid control), pneumatics (air pressure control) or thermodynamics (heat energy transfer).  
Mechanical engineers may specialize in the Building Services or Industrial engineering field. 

MINING ENGINEERING 

Mining engineering involves extracting and processing minerals from the earth.  This may involve 
investigations, design, construction, and operation of mining, extraction and processing facilities.  

PETROLEUM ENGINEERING  

Petroleum engineering is a field of engineering relating to oil and gas exploration and production.  
Petroleum engineers typically combine knowledge of geology and earth sciences with specialized 
Chemical engineering skills, but may also draw on Mechanical engineering expertise to design 
extraction and production methods and equipment.  Petroleum engineering activities are divided into 
two broad categories:  

Upstream - locating oil and gas beneath the earth's surface and then developing methods to bring 
them out of the ground.  

Downstream - the design and development of plant and infrastructure for the refinement and 
distribution of the mixture of oil, gas and water components that are extracted 

STRUCTURAL ENGINEERING 

Structural Engineering is a specialized field within the broader Civil engineering discipline that is 
concerned with the design and construction of structures.  Structures might include buildings, bridges, 
in-ground structures, footings, frameworks and space frames, including those for motor vehicles, 
space vehicles, ships, airplanes and cranes, composed of any structural material including composites 
and novel materials. 

TRANSPORTATION 

Transportation engineering is a specialized field of practice in the civil engineering discipline relating to 
the movement of goods and people by road, water, rail, and air.  

A Transportation engineer might specialize in one or more of pavement design, asset 
maintenance/management, construction/project management, traffic operations and control, 
transportation planning and systems analysis, freight transportation and logistics, road safety, railways 
or public transport systems.  
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