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Practicing Engineering
From Drawing Board to Big Data
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It has been 17 years since I started my
career in Engineering in 1999. Back
then, PCs were newly dominating the
engineering services including de-
sign and drafting and were pushing
aside the traditional drawing boards
and manual calculation sheets (this
was the case in Egypt where I started
my career). Although I didn’t use the
drawing board in my entire career and
only used it during my study years at
university, yet I’ve started my career
with draftsmen and engineers who
were new to PCs and AutoCAD, and
the bulk of their careers was spent on
drawing boards and paper pads. As
my career progressed I dealt with pro-
fessionals who had their careers span-
ning across the two eras, then coming
closer to the 15 years milestone in my
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career | started to come across pro-
fessionals who never experienced a
drawing board.

The sheer of my career has been in

., . —————

civil projects delivery and mainly in-
frastructure projects. In my career I
worked almost with all the construc-
tion industry different players:

The Contractor

The Consultant / Engineer

The Program Management Consul-
tant (PMC)

From the Drawing Board era to the
Big Data era of tools and technologies
as Building Information Modeling
(BIM) there has been huge changes
in the engineering profession practice
and in projects sizes and timeframe as
well as remarkable change in the en-
gineering professionals themselves.
But before going into more details and
listing my personal observations com-
paring the two eras, [ wish to drag the
readers attention that these observa-
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tions are only personal and not based
on a proper research.

The advantages which the new tech-
nologies offered to the engineering
practices are, beyond any doubts,
huge. However the extent of draw
backs, if any, as a result of these ad-
vancements on the engineering pro-
fession and professionals are over-
looked and/or un examined.

For sometime I had my personal view
on this matter but what triggered me
to share it and open this discussion:
Firstly a book, I recently read, called
“Mind Change” authored by neuro-
scientist Susan Greenfield. The book
examines “how digital technologies
are leaving their mark on our brains”
and investigates the impact that cyber
technology is having - from how we
interact with each other, to how we
engage with our environment.
Secondly a recent seminar I attended
on Building Information Modeling
technology and how the 4D & 5D
(fourth & fifth dimensions) time and
cost respectively are being integrated
into complex projects 3D model to in-
crease efficiency and to transfer proj-
ects data into a database which can be
used beyond the project completion
throughout the facility / asset lifecyc
Although the book is discussing the
effect of extensive use of: cyber so-
cial media, video games and learning
through internet and search engines,
would affect how our minds work, yet
it reminded me of my personal obser-
vations in comparing the engineering

HOW DIGITAL
TECHNOLOGIES
ARE LEAVING
THEIR MARK ON
OUR BRAINS
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professionals I dealt with through my
career to date who practiced engineer-
ing prior to the computers and inter-
net domination (Generation X and
beyond) and those who practiced en-
gineering only in a world dominated
by computers and internet (Genera-
tion Z).

On the other hand, the presenter in
the BIM presentation showed a graph
demonstrating the current status of
BIM in the construction industry and
where we are heading to. The graph
zero point is the 2D CAD as shown on
the figure on the left. It struck me that
the Drawing Board don’t even exist
which reminded me again of my Gen
X Vs Gen Z comparison.

Similar to the above diagram my ca-
reer started at the Zero point, the 2D
CAD. In 1999 I drafted all my gradu-
ation project drawings using Auto-
CAD 13 however I still prepared the
project calculation sheets manually.
Part of the project structural analysis
were done manually and part using
the structural analysis software SAP
90 where the inputs were still done
partly using coding and required un-
derstanding the input data files of the
software.

Soon after my graduation in summer
1999 I worked for one of the reputable
engineering consultants in Alexandria,
Egypt, Dr. Mahmoud Helmy, who
was in his early sixties then. When
I joined, the office still had drawing
boards and draftsmen who only used
drawing boards. My first task was
analyzing a raft foundation using the
SAP 90 software. I still remember
how Dr. Helmy who never used SAP
90 asked me to present the bending
moments of the raft above the capac-
ity of the minimum reinforcement for
both the upper layer and the bottom
layer of the reinforcement in order to

work out the spots in the raft which
requires additional reinforcement.
I was not aware then if the software
provides this presentation; Dr. Helmy
without a doubt said that for sure the
software does and asked me to look
for it. To my surprise, after playing
with the software, I found that it does
and I presented the results as he asked
for, which we then used to reinforce
the raft in an efficient and economic
way. This was my first encounter with
the ‘Silent Generation’, which prob-
ably Dr. Helmy belonged to, which
lead to my first observation and admi-
ration of what the generations before
the PCs era had

Now I will jump to 2003/2004 where
I worked for DSD Ferrometaleco,
a steel fabricator contractor, I was
working in the technical office where
80% of my work was preparing shop
drawings. The process was to get the
designer / engineer drawings and typi-
cal details in order to prepare detailed
shop drawings using AutoCAD and
part lists using spreadsheets. Then the
work was verified by a senior drafter
before passing it on to the factory for
fabrication. Accurate shop drawings
to the millimeter were crucial as an
error could result in major delays and

DSD
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rework on site. The interesting is that
the draftsman who used to verify my
work was from the ‘Baby Boomers’
generation and he was very slow in
using AutoCAD but he was trained as
draftsman at Alexandria Shipyard in
the 70s and he was an A Class drafts-
man whom I learned from him a lot,
his ability to understand 2D sections
and elevations and visualize its 3D or-
igin was outstanding and remarkable.

The following major station in my
career was the Sydney Desalination
Plant project (shown in the above
picture) in 2007/2008. The 250 ML/
Day Desalination Plant was the big-
gest Desalination Plant in Australia
upon completion in 2008 and was
the biggest project in the southern
hemisphere during the period it was
being built. The project was a fast
track design and build project where
the design from Concept to Issue For
Construction (IFC) was completed
in less than 18 months. In this proj-
ect a full 3D Model (BIM) was im-
plemented and used in detecting and
resolving clashes between the plant
buildings and MEP works. However
the BIM was done in parallel to the
2D drawings and there was two way
communication between the two,
where sometimes 2D drawings were
imported to the model and other times
the 3D model was used to extract
2D drawings. Also a robust Docu-
ment Management System was well
implemented and utilized throughout
the project’s design and construction
phases where thousands of multi-
discipline drawings and engineering
reports and records were efficiently
managed

For me the remarkable and unique
feature of this project is the design
team assembled to deliver the project.
The team encompassed ‘The Silent
Generation’, ‘The Baby Boomers’ &
‘The Generation X’ which I belong to.
I still remember when I first joined the
project there was number of engineers
whom each had a dinosaur toy at his
work station and when I asked about
it I was told that the project director
bought these dinosaurs to all engi-
neers above 60 years old, and we had
few of them. Working with the dino-
saurs’ engineers was a privilege and
enriching experience. But the most
important observations to me were
how they mastered both the computer
world and the manual world and most
importantly their ability to detect er-
rors in computer results by few man-
ual calculations, which were always a
result of wrong inputs.

In the following years I worked in
projects where I came across the Gen-
eration Z engineers and draftsman
where I observed that some of them
were not able to extract a proper 2D
section or elevation from a 3D mod-
el. In some instances I would point
out that a line should be shown dot-
ted as it is at the back of the section
and I get the quick answer “but that
is how the model presents it”. At an-
other instance a Gen Z engineer was
handing me a small project and he
didn’t follow any of the company QC
procedures and said “we are in the
21st Century, all the records are soft
copy”’; there was no index to the re-
cords, required forms were not filled
in properly and it was impossible to
convince him to do it.

The final stop, before concluding, is

in a most recent project where there
was a lot of interface with third par-
ties and other projects. The amount
of data between the different projects
was massive and the trend was every-
one is copied in everything. Loads
and loads of irrelevant information
are passed on from one party to the
second and in some cases I was guilty
of doing the same (I had no choice as
it was impossible to filter the data I'm
receiving before passing it on).
Through these few stops through
my career I concluded that: yes the
technological advancements and the
computer era allowed us to deliver
complex multi discipline projects in
a tight time schedules and timeframes
which were impossible to meet with
the pre computer era. However there
are significant signs that the quality
of engineering professionals is de-
teriorating as a direct result of this
technological advancement. It doesn’t
need a research to prove that a soldier
trained to have limited bullets will
be more precise and accurate in the
shooting field than a soldier trained
to have abundance of bullets and am-
munition. Similarly the abundance of
technological advancements and the
unlimited capacity to share and save
data will lead to reckless profession-
als who will struggle in the absence
of the technological tools to perform
the basic tasks required by their pro-
fession.

In my view the challenge which is
facing the engineering profession is
how to restore and maintain the quali-
ties of the pre computers generations
while utilizing and building on the
technological advancements available
today and tomorrow.



Tips to boost your network 10

What if I tell you that there is a sure way to in-
crease your economic capital and your cultural
capital?

If you are interested, here is the answer: you
have to increase your social capital

So let’s begin by defining “social capital”, also
known as networking.

Social Capital or networking is the net of peo-
ple you have access to

The good news is that is not a gift you are born
with but a skill you can learn, you just need
time and practice to become a great Networker.
So what is networking about? Networking con-
sists of establishing and maintaining mutually
beneficial relationships, in other words, win-win
relations.

Why is networking beneficial? It will give you access to new
ideas, information, business opportunities and contacts.
Which is the first step to increase your network? You have to
start by giving. Being the first to offer help to others. The ben-
efits will not be immediate and they might not return to you
through the same people you initially help, but they will ac-
cumulate over time.

There are few concepts which are key in order to understand
the dynamics of networking. Let's start with the difference be-
tween static networks and dynamic networks. By static net-
works, we refer to the people you have most contact on your
daily life: family, friends, or people you work with. Static
networks offer psychological comfort since they are contacts
which imply deep relations. On the other hand, we have dy-
namic networks, people we are not so close to. These could be
people we know, but are not close friends, or people who work
for other companies.

We could compare a static network to an island where every-
body knows each other which is obviously nice but has a short-
coming. Islands are isolated so everybody shares almost the
same information. On the other hand dynamic networks can
be compared to people living in different countries which have
access to more diverse information.

So yes, dynamic networks imply weaker bonds, but they can
give you access to a more diversified information, to new ideas
and business opportunities.

The idea is to find a balance in the distribution of our time be-
tween both types of networks.

Another key ingredient to improve your network is determin-
ing the right connectors to reach your objectives. So what is
a connector?

We are going to use the movie industry as an example, specifi-
cally what is known as the “Oracle of Kevin Bacon” based on
the «six degrees of separation” concept, according to which
any two people on Earth are six or fewer acquaintance links
apart. The Bacon number of an actor or actress is the number
of degrees of separation he or she has from the actor Kevin
Bacon (you can check it at https://oracleofbacon.org/)

Here is an example using Sir Ian McKellen:

Ian McKellen was in X-Men: Days of Future Past (2014)
with Michael Fassbender and James McAvoy

McAvoy and Fassbender were in X-Men: First Class (2011)
with Kevin Bacon

* By Professor Yvonne Sanchez

Therefore, McAvoy and Fassbender have Ba-
con numbers of 1, and McKellen has a Bacon
number of 2.

In other words, if you knew either McAvoy or
Fassbender they could connect you to Kevin
Bacon, you would be two degrees away from
Kevin Bacon and if you knew Ian McKellen
you would be three degrees away from Kevin
Bacon.

For practical purposes, we are going to focus
on connectors that will place you only two de-
grees away from your goal.

You should start by making a list of specific
people you would like to get in touch with in
order to determine which connectors could put
you in contact with them.
Let’s say you want to meet the CEO of a company. You should
start by finding someone who is only one degree away from
that person and establishing a mutually and beneficial relation-
ship with that person and remember you should start by giving.
This person could then be your connector to the CEO, since
you would be only two degrees away from him.
The important idea is to have a method regarding how to con-
struct your network. The more connectors in your network, the
closer you will be to your target and obviously depending on
your objectives you should determine the right connectors.
Time is limited, therefore, rather than incorporating any new
acquaintance to your professional network try to focus on con-
nectors that will bring you closer to your objectives.
Needless to say that since your objectives change over time,
you should adapt your network accordingly.
Last but not least, if you picture your network like a plant you
need two ingredients to make it grow: visibility and credibility
and let’s see how can we boost both.
TIP 1: Make an inventory of your network
Take a piece of paper and literally write down the people you
spent more time with on a regular basis: family, friends, work,
hobbies, organizations you belong to, neighbors, other.
Also add to the list, people you do not see on a regular ba-
sis, but that will return a telephone call as soon as possible if
you leave them a message (friends that nowadays live in other
countries, peers from previous works, etc.)

INVENTORY OF YOUR NETWORK
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TIP 2: Analyze the structure of your network: who are your
connectors?

In the previous list, highlight who on your network could be
connectors that could give you access to other networks or
people you would like to contact.

Who are your
CONNECTORS

ORGAMNIATIONS

| omHer |

NEIGHBD | ALUMNI
URS
ANTONID  PATXI

FRIENDS

MIGUEL MARUEL ALICIA JUAN DA,

MARING NESTOR SANDRA ISABEL ELEM& HLANCE MANUEL

AL

CONSUELD GORZALD PALOMA

ALBERTO HURA

. HECTOR  PILAR

ANDRES

(MARIA SIvIA STEPHEN
TIP 3: Analyze your three types of networks
Classify your contacts in the following types of networks:
“Operational Network™: people related to your daily work
“Personal Network”: people related to your industry
“Strategic Network™: people outside of your sector of activity.
In order to increase your dynamic networks, increase the time

you dedicate to acquire connectors on your strategic network,
in other words, you need to get “out of your island”.

CAROLING

ANALYZE YOUR 3 TYPES OF NETWORKS

s Qutside of

STRATEGIC
your sector

* Sector

PERSONAL Activity

‘DPERATIONAL * Daily work

TIP 4: Determine your objectives (personal, professional)

The starting point is to determine which are your priorities at
this point in time in order to focus your energies on getting in
touch with the right connectors.

If you want to sell a real estate property, find the right con-
nectors with the best know how in that particular area, or who
might have access to potential investors.

If you need medical assistance find the right connectors that
can give you the best advice

DETERMINE YOUR OBJECTIVES
(Personal, Professional)

TIP 5: Plan your agenda

You need to increase your visibility and your credibility so you
should dedicate time to socialize but unfortunately the day has
only 24 hours so choose carefully how to allocate it to get the
most of it. Which associations you should belong to, which
events you should attend, etc. according to the objectives you
have established.

PLAN YOUR AGENDA
(INCREASE YOUR VISIBILITY)

TIP 6: Prepare a way to introduce yourself
Make it short, informative and memorable.

Hello, my
Name is
Yvonne
Sanchez .

PREPARE A WAY TO INTRODUCE YOURSELF
(SMS)




TIP 7: Choose your channel

Remember, it is always more difficult to say no by phone. If
you just write an email, chances are you will not get a reply.
Ideally ask your connector to call in advance so that the person
you want to reach knows in advance you will be calling and
use the name of your connector as an Ambassador: “Mr X gave
me your phone number...”

CHOOSE
YOUR
CHANNEL

TALK OR WRITE ?

TIP 8: Thank and inform your connector

Always give feedback to your connector whatever the out-
come. Let them know about the conversation or meeting, in
other words “keep them on the loop”, after all they have been
your ambassadors and they should be informed.

iiHAM« YOU

THANK AND INFORM YOUR
CONNECTOR

TIP 9: Monitor your online presence
Google yourself from time to time to be aware of the informa-
tion available about you on the internet.

~ @ Crtysearch
craigslist.com

— You @D

-
==  backpage.com

DIMN
S \

som

Cymixx B Blogger supsrpa.ges com B3 MIsSM™

MONITOR YOUR ONLINE
PRESENCE

TIP 10: Digital Personal branding

Review the settings on your social networks, personalize your
URL and the invitations you send and accept (specially in
Linkedin)

DIGITAL PERSONAL BRANDING

+ REVIEW SETTINGS
» PERSONALIZE URL
« PERSONALIZE INVITATIONS

So here are the 10 tips we recommend to boost your network:
You need to dedicate time and be systematic but if you nurture

10 TIPS
= 1)MAKE AN INVENTORY = 6) INTRODUCE YOURSELF
(SMS)
= 2)WHO ARE YOUR
CONNECTORS? 7)CHOOSE CHANNEL

= 3)JANALYZE TYPES 8)THANK CONMNECTOR

- 4) DETERMINE
OBJECTIVES

9) MONITOR OMNLINE
PRESENCE

* S5)PLAN YOUR AGENDA 10) PERSONAL

BRANDING

your network you will increase both your economic capital and
your social capital, no doubt about it.
Yvonne Sanchez is Senior Associate Director of Top Manage-

NURTURE YOUR NETWORK

DEDICATE TIME
&
BE SISTEMATIC

ment Program at IE Business School and Professor of Social
Capital.

Recognized as one of the world’s top centers of learning, IE
runs undergraduate, graduate and executive education pro-
grams at IE Business School, IE Law School, IE School of
Architecture and Design, IE School of Human Sciences and
Technology, and IE School of International Relations.

IE has a faculty with 500 professors who currently give class-
es to students from 128 countries, generating knowledge and
undertaking research projects with social impact. Founded in
1973, IE has a network of over 50,000 alumni with a markedly
international profile who work in 165 countries and serve as
ambassadors for IE around the world. (www.ie.edu)



SGA at Texas A&M Qatar:

After an intense election
campaign that marked the end
of the fall 2015 semester, the
new SGA board came to being.
Presidential and vice presidential
candidates ran in pairs, and quite a
few members from each class ran
for the class representative slots.
As per the rules, the three class
representatives candidates and
the pair of presidential and vice
presidential candidates with the
most votes made it to the board.
With all positions filled and the
team ready, the SGA began
working as soon as the spring
2016 semester commenced

:The SGA’s Agenda and Activities
Our primary goal is to bridge
the gap between the Texas A&M
at Qatar administration and the
students. Since taking office a
few weeks ago, our team — led
by President Mohammed Al-Sada
and Vice President Mohammed
AlBaker — has been looking
to improve the on-campus
experience  for  engineering
.students here at Texas A&M

Our government structure consists
of representatives from each class
to get clearer feedback from the
students. We have regular meeting
with administrative departments
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of Texas A&M at Qatar, such as
the Office of Building Operations
and the Dean’s Office. Among
others, primary concerns include
academics and advice to incoming
.engineering students

We also make sure we provide
“de-stress” events to foster in our
fellow students a good work-life
balance. We have an open-door
office policy for any student to
help us in our efforts to better
“.their “college experience

We hope we can continue to
work as a strong unit and that
our results are appreciated by the
student body



World Federation of Engineering
Organisations leads engineers for a
Sustainable World

Engineers have an important role in the trans-
formation of Qatar which is progressing at a
fast pace with the continuing investment in
large scale infrastructure projects, especially in
transport, roads, water, sewerage and electrici-
ty. The Qatar Society of Engineers is providing
essential leadership for the engineering pro-
fession ensuring standards of the engineering
professional practice, promoting professional
development and ethical practice through con-
ferences and seminars. An important function,
in an increasingly globalised engineering pro-
fession, is relationships with other professional
engineering institutions around the world. This
facilitates the sharing of technical knowledge

professional engineering standards.

The Qatar Society of Engineers is a member of

the World federation of Engineering Originations (WFEO)
and participates actively in the conferences and meetings of the
organisation. Engineering is a globalised profession with en-
gineers travelling internationally for work projects around the
world. The participation of Qatar Society of Engineers is con-
sistent with its objective of building engineering partnerships
with professional engineering institutions around the world.
The World Federation of Engineering Organisations (WFEO)
brings together engineers from more than 90 countries to dis-
cuss global issues which involve engineering. An important
project is contribution to the United Nations Sustainable De-
velopment Goals (SDG) which came into effect in early 2016.
WFEO is making an active contribution to the achievements
of the sustainable development goals through experts from
member countries. It has established connections at the highest
levels in the United Nations to ensure that engineering input is
recognised. This is being achieved through the various stand-
ing technical committees of WFEO.

For example, with the growing importance of the internet and
data sharing, its Committee on Engineering and Innovative
Technologies is working with the UN and other international
organisations to develop global approaches into emerging and
innovative technologies.

The ability of engineers to travel and work in a large number of
countries is possible if there is global multilateral recognition
of engineering education. WFEO is facilitating the ability of
engineers to travel and work around the world with recogni-
tion of their qualifications through its partnership with the In-
ternational Engineering Alliance. WFEOQ is also working with
professional engineering institutions to develop approaches to
improve engineering education. This is necessary intellectual
infrastructure which underpins economic development.
Engineers interested in fighting corruption in engineering proj-
ects have been successful in lobbying for an international anti

* Dr. Marlene Kanga
President Elect of the World Fed-

as well as approaches to establishing world class :{fation of Engineering Organisa- tion (www.giaccentre.org) to develop training
10ns.

bribery standard, ISO37001. This was devel-
oped in collaboration with the WFEO Commit-
tee for anti-corruption and is based on the Brit-
ish standard BS10500. This standard provides
a framework for a management system which
mitigates against the risk of corrupt practices.
Companies can be accredited against this stan-
dard in the same way as for quality, environ-
ment and safety (ISO: 9001, 14001, 18001).
International accreditation agencies will be
able to certify companies in all thee standards
in a single audit. The standard was released
in September 2016. WFEO members are now
working with other international partners in-
cluding the Global Initiatives Against Corrup-

materials to support the implementation of the

Standard.
The WFEO Committee on Engineering and the Environment
has international experts in environmental engineering and
has developed a Model Code of Practice for Sustainable De-
velopment as well as associated guidelines. These have been
translated into seven languages and provide valuable guidance
to engineers around the world in developing sustainable solu-
tions. Environmental engineers representing WFEO have also
participated in international events involving mitigation of the
impacts of climate change including the annual COP events
which are held around the word.
Natural disaster resilience is another hot topic, especially for
developing countries affected by extreme weather events.
Engineers from WFEO, through its Committee on Disaster
Risk Management, are working closely with the UNISDR,
the agency responsible for natural disaster risk mitigation and
are making a contribution to the Sendai framework to imple-
ment strategies for mitigating the impacts of natural disasters.
A web based resource has been developed to share knowledge
on natural disaster resilience to build capacity in this area (see:
www.wfeo.org/ndrm/).
Qatar Society of Engineers is increasingly an active participant
in many of these initiatives. Its contributions enable WFEO
to continue to increase its impact as a successful international
representative of the engineering profession. We look forward
to the continuing active participation and contribution of the
Qatar Society of Engineers through the specialised knowledge
and expertise of its members in the many global initiatives of
WEFEQO. This will ensure the vision of WFEO to be the lead-
ers in providing engineering solutions for a better, sustainable
world.
Dr. Marlene Kanga AM CEng Hon.FIEAust Hon.FIChemE,
ATSE was National President of Engineers Australia in 2013
and is President Elect of the World Federation of Engineering
Organisations.
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YOUR ZONE FOR SUCCESS

A world-class environment for your business to thrive

Manateq provides the most efficient, cost-effective and sustainable Special
Economic Zones, Industrial Zones, Logistic and Warehousing Parks, offering
benefits such as long-term rent, primary infrastructure and prime locations.
Expand your business growth.

Go to manateq.qa
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