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August 29 and Canadian Engineers

Editorial

Students of engineering in Canada, once they get their
bachelordegree, are invited to attend aspecial ceremony
to take oat and receive an iron ring. These graduates
like every other engineer, wear this ring with honor and
acknowledge they will fulfill their professional duties
while observing ethics and dignity of their profession.
In fact there is a history behind this simple ring made
of iron.

In a summer day on 1907, (August 29) while workers
were working on the huge bridge over Saint Lawrence
riverin Quebec, after a few minutes of squeaks resulting
from failure of rivets, the half built bridge collapsed. As
a result of this disaster in which 75 souls were lost, the
design team was fired and the government of Canada
took over the project.

MOHANDES MAGAZINE

A second design was prepared using more structural
and strongerload bearing elements but unfortunately on
September 11, 1916 the halfway built bridge collapsed
again and this time 13 workers were killed.

Those two horrible incidents reminds us of the
important role engineers play in safety, prosper
and wellbeing of the society and gravity of their
responsibility. That 1s the reason Canadian engineers
wear this iron ring, a piece of the collapsed bridge, to
always remember their professional responsibilities and
their duties to the public.

From that historical event more than a century has
passed but unfortunately we engineers haven’tbeen able
to totally rule out negligence and errors in our work.
Bridge on Concord Boulevard in Montreal collapsed
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on 2006 and a few other incidents like collapse of
roof of a shopping mall in Elliot Lake, Ontario and
collapse of several construction cranes in downtown
Toronto are unfortunate examples of engineering
shortcomings.

Although in most of the cases owner or gov-
ernment due to insufficient budgeting and ignoring
engineering recommendations are to blame, but
engineers are very strict about their professional re-
sponsibilities and try hard to eradicate engineering
errors and omissions.

Thatis why collapse of the roof of the mallin Elliot
Lake and collapse of a concert platform in Toronto,
which happened close to each other, triggered a series
of discussions and conversations in the professional
engineers of Ontario that along with other reports
and recommendations made by government and
independentinstitutions resulted in the “Continuing
Professional Development (CPD)” program which
like every other province and territory will become
mandatory in Ontario next year.

August 29 1s a reminder of sad memories but also is
a day to hope for a brighter future for all engineers.

MOHANDES MAGAZINE
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Cable Stayed Bridges

So many options provide freedom of design

By: Afshin Khodabandeh, P.Eng.

Figure 1- Picturesque Bridge, Sao Paulo - Brazil

In bridge engineering most of the times the overall design
1s practically pre-set. For highway bridges of spans 15 to 30
meters the bridge structure is normally a slab and girder
system using reinforced concrete girders for smaller spans
and either steel or pre-stressed concrete girders for the
longer spans.

In case of greater spans, up to around 100 meters, a box
girder concrete bridge, mostly pre-stressed post-tensioned,
arch bridges or steel truss bridges are the design of choice.

On the other hand, whenever a long bridge of main
span length of more than 500 meters is considered, the
first thing comes to mind is the suspension bridge. In fact
suspension bridge has been around for centuries.

In tropical areas where strong herbal ropes can be made of
vegetation, suspension bridges are often used for crossing
narrow canyons and rivers. The main problem with the
suspension bridge 1s its weak lateral stability which makes
it vulnerable to dynamic loads such as wind.
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In any of the abovementioned bridge types, the general
design is pretty much standard and the engineer is mostly
engaged in section design and analysis of stresses and
displacements

Figure 2 - Conventional Types of Bridges
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General Concept of Cable Stayed Bridge

In essence cable stayed bridge works on the concept of
breaking down long sans into a multi-span bridge. The
difference is the support system. While in a conventional
multi-span bridge each span sits on piers that convey loads
through compression members (columns or walls) to the
ground, in cable stayed bridges each junior span is hanging
from a sturdy structure above. Figure 4 shows general
concept of force triangle in this type of bridge

Figure 3 - Normal Multi-span Bridge

The important issue in the design concept is that any
tensile force in the cable, generates a compressive force in
the deck. So, as we move from middle span towards Pylon,
load bearing character of the deck changes from amoment
bearing section to a compressive member.

Figure 4 - Force Triangle in Cable Stay Bridges

Span Arrangement
Theobvioussolutiontospanarrangementisasymmetrical

pattern. In this configuration dead loads from both sides
of Pylon balance each other so the bridge would be easier
to build and the general design of the superstructure will
be more economical.

The problem is that in some situations because of

topography of the valley, depth of the water in the
under-passing river/sea or merely because of aesthetic
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Figure 5 - Symmetrical Span Arrangement

considerations, an A-symmetrical span arrangement is
selected.

In this case putting an extra weight on the side spans
or anchoring of first and last pylons to the ground will
be implemented to provide overall stability to the whole
structure.

Figure 6 - A-Symmetrical Span Arrangement

Pylons
In thistype of bridge Pylon(s)is the mostimportantfeature

that practically holds everything together. Also Pylon(s) is
the mostnoticeable feature fromadistance. Fromsstructural
point of view Pylon(s) is a compressive element that has to
have considerable lateral rigidity sufficient to prevent too
much side sway. Also any small bending of Pylon towards
the main span or towards banks of the river, will translate
into huge difference in cable tensions and consequently
vertical deformation of the deck.

There are a few well known patterns of cables. Any
designer can take one general pattern and add his twists
and 1deas to make a unique arrangement for the specific
bridge. Each pattern needs its accompanying pylon type.
General patterns are:

- Radial , which refers to hanging all cables from a
point on top of the pylon. Advantage of this pattern is
the required height of the pylon which is less than other
patterns. Disadvantage of this pattern is that all of the
compressive force is put on one place on top of the pylon.
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Figure 7 - General Patterns of Cables

Also anchoring so many cables at one point presents its
own challenges.

- Harp , which is composed of parallel cables. Main
advantage of this pattern is that it puts vertical load on
the Pylon at different heights, in this way reducing the
vulnerability to buckling of pylon structure. Also anchor
points of cables provide a partial grip point that is also
helpful. The disadvantage of this pattern is the required
height of pylon whichisnormally more than other options.

- Fan , this pattern is somewhat in between the two
abovementioned patterns, so it can have some advantages
of the two and reduce intensity of the disadvantages as
well.

- Star, is a less useful pattern which is used rarely and
mostly because of architectural requirements. (figure 8)

- Number of cable planes , is also important because
not only it helps distributing loads transversally but also
in the matter of bridge stability, it plays an important role.

On the other hand, reducing the cable planes, reduces
the number of anchor points, which are costly, and also
reduces a little bit in weight of the cables.

Lateral Stability of bridge
Long span bridges are normally built over wide rivers

and lakes, hence the lateral force of wind on these types
of bridge are a big challenge to the integrity and stability
of the bridge.

The most important means of providing lateral stability
to the bridge 1s arrangement of cables in the cross section.
In shorter spans one plane of cables in the median of
bridge can bear the gravity loads.
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Figure 8 - Star Pattern of Cables

In this case orthogonal restrainers on the pylons and
abutments can provide enough lateral stability to the
whole bridge however in case of longer spans, dynamic
forces of wind become dominant and this system will not
be adequate. We will discuss the matter of dynamic effects
of wind on bridges further in this article, under a separate
title.

In longer spans, the solution would be implementation of
several planes of cables to ensure overall stability of the
bridge. In case of using a fan or radial configuration of
cables, we go from a point in the center of bridge section
(top of A shaped pylon for example) to left and right of
the deck. Also in H shaped pylons, we can put cables in
criss-crossing pattern to serve the purpose.

This configuration generates a partial cross rigidity and
produces some level of stability towards lateral forces.

Sometimes when we have divided lanes highways, we
might have four planes of cables each going to one side
of a deck.

In A-symmetrical span configurations we can put the
anchoring cables at an angle going left and right from

Figure 9 - Pylons and Cable Planes

centerline of bridge, providing excellent lateral stability
for pylons and consequently for the whole bridge.
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Deck systems

In all conventional bridges the main function of deck is
always similar. It should carry all vertical and lateral loads
to piers and abutments. In this case the structural behavior
of the deck is mainly flexural while shear and sometimes
torsional strength are also important.

In these bridges of spans less than 100 meters, the main
girder(s) 1s always either I shaped (reinforced concrete,

Figure 9 - Side Anchorage

pre-stressed concrete or steel) or for longer spans Box cross
section or truss.

In cable stayed bridges we are dealing with a variety of
deck segments (junior spans). Those segments of bridge
that are located close to mid-span are mainly expected to
have flexural and vertical sheer strength while segments
close to pylons, on top of carrying vertical loads and
behaving as flexural elements, should act as compressive

Figure 10 - Composite Section in Shorter Spans

elements as well.

Also anchor points of cables act as junior supports for
junior deck segments; hence there should be some sort of
cross sectional rigidity provided for anchor points in order
to provide a partial sitting for junior deck segments. We
need to design strong cross girders atanchor points tomeet
all of those requirements.
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Figure 11 - Concrete Box Section in longer Spans

The transition from flexural behavior to compressive
behavior is gradual. Just to add a little spice to the deck
design, it should be noted that most cable stayed bridge
decks act like airplane wings (hydrofoil) against strong
winds hence aerodynamic parameters of the deck play

Figure 12 - Composite Section for longer Spans

an important role in the general design as well.

There are a number of options for deck design which
are divided into two general categories of steel decks and
reinforced concrete decks.

Figure 13 - Steel Box Section for Longer Spans

Here in figures no 10 to 13 you may see a few examples
of deck sections.

(To be continued on next issue)
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Mining Industry in Canada

Part one

By: M.H.Kamyab, BSc EE, MBA

Canadaisrecognized as aleading mining nation. Canada
minerals sector, which includes exploration, mining
and related support activities, primary processing, and
downstream product manufacturing, is a mainstay of the
economy that supportsjobs and economic activity in every
region.

Canadaisprimedto capitalize on therising globaldemand
for critical minerals and materials that will power the clean
energy transition and advanced manufacturing. Canada
1s a key global producer of copper, nickel and cobalt and
hosts advanced mineral projects for rare earth elements,
like lithium, graphite, and vanadium.

Main mineral products of Canada annually include.

Metal $29 billion, Non-metals $11 billion, and Coal $4
billion.

CanadaGlobal Rankingare Istinpotash, 2ndin Uranium
and third in platinum group metals.

Canada’s top five mineral products by value for 2020 were
gold, iron ore, coal, copper, and potash. Their combined
value was $29.5 billion, accounting for two thirds of the
total value of mineral production.

Mineral production by commodity group

The 2020 value of Canadian mineral production was
$43.9 billion, 8.1% lower than the 2019 value of $47.7
billion. Metals’ value of production decreased slightly by
1.4% from the previous year, while non-metals and coal
declined 13.4% and 29.6%, respectively.
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Mineral production

Canadaisthegloballeaderintheproductionof potashand
ranks among the top five global producers for diamonds,
gemstones, gold, indium, niobium, platinum group metals,
titanium concentrate and uranium. Canada is also the
world’s fourth-largest primary aluminum producer.

Leading minerals, by value of production, 2019

Nominal GDP in the minerals sector

In 2020, the direct contribution of Canada’s minerals and
metals sector to Canada’s gross domestic product (GDP)
was $70 billion, which represented 3% of Canada’s total
GDP. The indirect effects from the minerals and metals
sector added a further $37 billion to the GDP, for a total
contribution of $107 billion.

The minerals sector offers well-paid, high-quality jobs for
Canadians across the country, including many in northern
and remote locations.

Government revenues
From 2015 to 2019, the mining and select manufacturing
sectors (mining and quarrying, primary metal
manufacturing and non-metallic mineral product
manufacturing) paid an average of $2.4 billion in
corporate income taxes and royalties annually. Mining
taxes and royalties account for 63% of that amount, while
the remainder is paid in the form of corporate income
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taxes to the federal, provincial and territorial governments

Canada’s presence abroad

In 2019, 67% of the value of Canadian mining assets
abroad were in the Americas, where the value of assets
decreased 5% fromthe previousyear. Oceania experienced
the greatest decline in percentage terms (-11.6%)1n 2019.
The value of Canada’s 2019 mining assets in Africa
increased by 44% because of the acquisition by Barrick
Gold of U.S-based Rand Gold Resources, which owned
several mines in Africa. In total, $178 billion in assets
was in almost 100 foreign countries in 2019. The top 10
countries are:

US 20.0%, Chile 10.4%, Panama 9.0%, Brazil 6.2%,
Zambia 5.7%, Peru 5.3%, Mexico 4.5 %,

Argentina 4.4% , Mali 4.4% and Democratic Republic
of the Congo 3.4%.

Canadian global mining assets 2019

Employment in Canada’s minerals sector
The minerals sector offers well-paid, high-quality jobs for

Canadians across the country, including many in northern
and remote locations.

In 2020, the minerals and metals sector directly employed
377,000 1individuals and indirectly employed an additional
315,000, for a total of 692,000 individuals.

At $127,300, the average annual total compensation per
jobin the mining industry is twice the all-industry average

of $68,759.

Mineral exploration

Mineral exploration is the search for materials in the
Earth’s crust, where concentration and quantity allow for
extraction and processing at a profit.

Key facts

* Preliminary figures for 2020 indicate that mining and
mineral exploration companies spent $2.1 billion on
exploration and deposit appraisal projects in Canada,

compared with $2.3 billion in 2019.
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* 2021 expenditures are expected to increase significantly
to $2.7 billion — an increase of about 30%, based on
reported spending intentions.

* Exploration and mining companies that have their
headquarters in Canada accounted for the largest portion
of worldwide non-ferrous exploration budgets, reaching
34%o in 2020.

* Canada was among the world’s top destinations for non-
ferrous mineral exploration in 2019, attracting 15.5% of
global exploration budgets.

The amount spent on mineral exploration and on deposit
appraisal activity depends largely on market conditions
and commodity prices. Over the last decade, mineral and
metal prices fluctuated significantly, reaching a cyclical
peakin 2011 that was driven by rapid growth in China and
other emerging market economies. Prices subsequently
decreased as supply outpaced demand.

Prices began to recover later in 2016, a trend that
continued into the last half of 2019, but shifted for most
metals in early 2020 because of the economic lockdowns
implemented in response to the COVID 19 pandemic.
Metal prices recovered later in 2020 as supply diminished
and demand recovered.

Trade

In 2020, Canada’s mineral imports and exports, which
include ores, concentrates, and semi- and final-fabricated
mineral products, recorded a balance of trade of over
$15.7 billion.

Export

Valued at $102.6 billion in 2020, domestic mineral
exports accounted for 21% of Canada’s total merchandise
exports. Main export destinations are USA $52B (51%),
European Union $16B, (16%), China $7B, (6%).

Major natural resource projects

In2020, currentand potentialinvestmentinmajormining-
related projects (e.g., mine constructions, redevelopments,
expansions, and processing facilities) over the next 10 years
was estimated at $82 billion in capital expenditures, across
120 projects, compared with $80 billion and 114 projects
in 2019.

Key facts:

* Canada produced 60 minerals and metals at almost 200
mines and 6,500 sand, gravel and stone quarries.

* The value of Canada’s mineral production reached
$43.8 billion in 2020.

* Gold was the top-ranked commodity by value of
production in Canadain 2020 with a value of $12.3 billion

To Be continued...
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Me and Non-For-Profits

a journey from Tehran to Toronto...

By Sina Forouzi

Growingupin Tehran, like somany other major centersin
the country, the city was under tremendous stress brought
about by multitude of issues, including an exponential
transformation and expansion.

It was a multi-dimensional crisis, affecting our culture,
economy, social, environment, urban, transportation, and
all other interconnected sectors. Changes were affecting
all, from teachers, students, families, workers, to businesses
and industries. ...

As a result of these unprecedented changes, despite
advances in various sectors, we were confronting various
seriousissues, such as air pollution, water mismanagement,
urban design shortcomings, lack of adequate engineering
planning and implementation of standards, economic
barriers and poverty, social and cultural imbalances.

In such circumstances, people in all walks of life,
progressively were becoming engaged and involved in
contributing one way or another to remedy the downsides,
and turning problems and challenges into opportunities
and solutions, development, and growth.

These groups and individuals, connected based on
their interests, skills, resources, and inspirations, forming
local or national groups trying to help the country with
various issues (NGOs). For instance, they began forming
organizations to deal with the polluted air they were
breathing every day in the major centers. Or they came
together to plan and act towards how to manage water
shortages affecting so many regions.

These challenges were vast,so asthe growing participation
in contributions and engagement to remedy all that
through groups and organizations that were, in a way
continuing the historical tradition of volunteerism and
public contribution, thatlater became known by Non-For-
Profit (NFP) groups and organizations....

My first exposure to non-profits community engagement,
began while I was a school kid in Teheran.

Like so many other kids in my age,  had a big dream to be
able to participate, helping to improve some of the above
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challenges, as I was confronting in my daily life.

For instance, every morning in my way to school, I was
confronted by a huge black smog covering our city, all the
way to the mountains. My thoughts were flying as high,
all over my imaginations, and asking myself:

-How couldIhelp confronting these disastrous conditions?

-Howto gettogether,workingin teamsof friends, teachers,
and experts doing our part, planting trees, shrubs, and
green areas?

-Imagining, designing, inventing amazing devices
to absorb clouds of smokes out of the streets and the
atmosphere?

-Producing and carrying clouds and humidity, helping
drylands?

-Filtering devices to stop cars from polluting the air,
devices purifying the air, installing huge filters at each
intersection, absorbing the smoke out of the air?

-Motivating people to walk instead of driving polluting
cars and buses?

-Expanding schools with all athletic and recreational
facilities for all?

-How could we help building more hospitals, schools,
parks, safe roads and streets...?

-How to make sure no kids sleep hungry at night?

-And much more wishes, ideas, and dreams...

One of those days, thanks to our thoughtful teachers,
parents, and administrators, [ and my friends were grouped
into teams, to participate in the nationwide tree planting
event and celebration.

The event was an initiative among parents, teachers, local
groups, administrators, industry, and trades.

Thateventfollowedbyafewothereventsandengagements.

For instance, we were grouped to participate in a day of
learning and cleaning our nearby mountains and hills.

On another occasion, we went to learn to encounter
and clean a local river under stress of over population,
pollution, and draught.

These organized groups and events, in its development

2022
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throughout centuries of public volunteerism and care and
interests, may have been the precursors, and originators to
whattodayis knownasaNon for Profit(NFP) organization.
NFP was in its conception and early development.

These NFPs inspired us - the kids — but also the parents
and community members. They motivated us to grow
a lifelong love, interest, appreciation, and adoration for
community work, volunteerism. They developed and
nourished in us, inspirations and hopes for a better and
more sustainable future...

It has been decades since those days. I left Iran in my late
teens. Since then, I travelled and lived in a few countries.

In each, I had the love of, and luck of getting engaged
in local NFPs, in contributing one way or another to our
communities.

But also, in return, I received back ten folds from those
activities. With each activity and engagement, I had the
opportunity tolearn from them, to network, to explore and
expand my skills, abilities, values,

or helping eliminating famine and hunger in the world, to
joining efforts and supports in health care and medicine
to confront Alzheimer and other mental health diseases,
various cancers, and other health issues, to joining groups
to work on helping populations with various abilities and/
or barriers...

Arriving to Canada, for me was marked by encountering
some of my most respected organizations that began
influencing my life and career path one way or another.
I was so joyful to see the extent and enormity of NIP
organizations in Canada. I found out soon that NFP
organizations are one of the most fundamental parts of
Canadian economy and social / community structure.

Accordingto Statistics Canada', Non-profit organizations
represent a significant portion of the Canadian economy.
In 2020, non-profit organizations represented 8.9% of
gross domestic product (GDP) in Canada. Specifically,
non-profit organizations serving households orindividuals
and businesses made up 2.2% of

and open my eyes and thoughts to
new ideas and horizons.

Every one of those organizations,
groups, activities enriched my life in
various ways.

One of the mostimportant gains of
all was making valuable friendships
and developing networks that
enriched my life in incomparable
ways.

Depending on individuals and
their goals, interests, skills and

GDP, and employed approximately
788,000 people, representing 4.5%
of all jobs in Canada*.

Also, according to Statistic
Canada?, Non-profit organizations
are organized and operated
exclusively for social welfare, civic
improvement, pleasure, recreation,
or any other purpose except profit.
Also, Non-profit organizations
have a crucial role in developing
strong communities. They bring

values, the options for involvement
are limitless. By putting imagination, inspirations, and
innovations into it, it is possible to create our own groups
and NFPs. It is just a matter of inspiration and decision,
to make those dreams get closer to reality.

options are as diverse as the interests, issues, and subject
matters: From a simple tree planting exercise, cleaning
riversand waterreservoirs, to takingpartin the fightagainst
globalwarming, facilitatinggroupsfordesigns, engineering,
education, and management of CO2 reduction and
caption, renewable energies such as solar, winds, thermal,
fusion, electrical vehicles, and new emerging clean energy
sources, to coaching your favorite sports, music, poetry,
historical and cultural heritages, astrophysical groups,
computers and information systems from emerging Al,
Machine learning, Augmented Realities, Blockchain...,
all the way to various economics, business and financial
interests and views, being engaged in the local food banks
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essential and critical services to
the communities and society, in supporting and offering
essential fabrics and components that strengthens the
dynamics of the community. Just mentioning some
of the most important elements and factors, nonprofit
organizations contribute, such important factors as:
developing leadership within the communities; improving
connections, network and collaboration and cooperation
between community members; creating an environment
of innovation, ideas, and initiatives; promoting expression
of community needs and gaps. These factors, plus many
other essential elements, make nonprofits one of the most
essential and valuable sectors of Canadian economy as
well as social structure.
From a Canadian historical perspective®, from early
17th century, the advent of the federal state and moral
charity ®, and the survival in Canada’s harsh climate
and sparsely populated landscape?, required communal
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spirit, individual determination, and strategic political
and economic cooperation and alliances®. This evolving
cooperative processes® may have led, throughout yearsand
centuries, through social and economic adjustments, to
developing public participations, social cooperation and
helping even further the evolving of NFP sectors.

One of the main community groups that have been
benefiting from the immense NFP contributions have been
the newcomer groups to Canada.

Most of the NFP organizations have been providing
the greatest resources and environments for newcomers
to explore interests, network, employment, and direct or
indirect training and learning. There are various examples
of such contribution. New-immigrant engineers coming
to Canada are a great example. Most of them are full of
inspirations, ideas, energy, experiences, love of developing,
building, creating, innovating, and contributing to the
society. Most often, because of lack of resources and
networks, they miss valuable months and years of their
productive lives. Either because of lack of language
skills, or/and Canadian work / professional experience
and communication skills, they miss connecting to their
respective industries and environments. Or, youth with
specificmotivationsand goals, through NFPs, eitherrelated
to pursuing education, or certain professions and trades,
could find a practical way to pursue their inspirations.
As another example, seniors and aging populations, with
years of valuable experiences, accumulated resources and
networks, through NFP groups could find an environment
of participationsand contributions. To thislistof examples,
we could add many others. From, artists, or inspired artists,
to specific minority communities, athletes and sports
enthusiasts, special interests and hobbies, etc...

There are many examples and ideas of the positive and
developing effects that NFP organizations may have on
individuals, groups, communities and the society and
economy in general. Here are few examples:

-An engineering NFP group, exploring into innovations
and development in the field of Robotics, Artificial
Intelligence applications among many contributions,
helping Alzheimer patients with their variety of needs.

-A professional group, working together to develop
Augmented Reality applications, helping to add new
angles and dimensions into everyday lives:

-A group of Agricultural engineers, working together for
helping food shortages in various part of the world:

-Another Agricultural and plant enthusiasts, scientists,
engineers, youth, seniors, and community members,
educating public with the wealth of plants in the
surroundings and the neighborhoods.
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-Environmentalists, working together to keep a safe and
clean environment.

-Educators, enthusiastically working to discuss, exchange,
and explore ways to improve educational system.

-A NFP literary group, work on various ways to advance
literacy and cultural factors of a community or regions.

-Civil, construction engineers, along with community
leaders and social activists, dedicated to improving housing
shortages, and building low-cost housing for current
housing shortages.

-Caregiver groups, helping bringing caregiverstogetherto
discuss and assist each other with great stresses, pressures,
economic consequences, emotional and mental health
issues.

-Cancer patients, and survival group, aiming at sharing
resources, supports, skills.

-Early unset of Dementia and Alzheimer patients,
finding a supporting environment for medical and health
resources, supports and care.

-And a great number of other NFP groups in variety
of fields and areas, related to science / technology /
engineering, such as: Mining, Environmental stewardship
and protection, Solar / Wind and other renewable
energies, water supply and protection, famine reduction
/ elimination, floor prevention, desertification, ...

-Or related to social / community / economic
development, such as:

-As mentioned above, the list can expand widely,
depending on the areas of interests, values, skills, and
motivations. From a different perspective, NFP groups
and organization could be involved from sportive groups
and interests, to various, cultures, interests, and pursuits. ..

Please share your thoughts, possible corrections and
additions, and suggestions about related topics and/
or organizations, contact the author by: Sina.Forouzi@
Gmail.com

Foot notes

l:  https://wwwld0.statcan.gc.ca/nl/daily-
quotidien/210430/dq210430d-eng.htm

2: https://wwwl50.statcan.gc.ca/nl/pub/45-28-
0001/2021001/article/00042-eng.htm

3: https://thephilanthropist.ca/2007/07/a-short-
history-of-voluntary-sector-government-relations-in-
canada/
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Knowledge is Fluid, It leaks!

By: Afshin Khodabandeh, P.Eng.

We all love and cherish accomplished scientists. They
are the ones that carry the torch of human knowledge
and have brightened our dark nights of superstitions and
misconceptions.

We—1I mean every average guy like myself—see them as
heroes. They, in our perception, possess all the honourable
and positive qualities, and we even choose to ignore shady
sides of them, if any, because they are our heroes.

On the other hand, we expect them to teach others
and share their knowledge and wisdom with folks, but
the problem here is the language barrier. Although they
might speak the same language as other members of
society, when it comes to
scientific concepts, they
normally use special
terms and technical
vocabulary that might
not be fully understood
by everyone. They can
normally explain their
findings only to those
who are at the same
level or just a little lower
than them in their field,
and the listener should
be educated enough
to make the necessary
connections at an
intellectual level.

But to my surprise, I
have noticed that even
being in the same room or being a member of the
same group with wise and knowledgeable people has its
own considerable merits. It looks like they exude their
knowledge through everything they say and everything
they do. Sitting beside Dr. Arsalan Mohajer, for example,
you might inadvertently hear a lot about environmental
challenges and sustainability issues among other topics
of conversation.

If you have a regular conversation with Dr. Reza Moridi,
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as another example, one way or another you will learn
a lot about issues related to higher education and its
challenges in Ontario. These are only examples of what
happens if one has the chance to sit on the same table
with knowledgeable people.

If you continue to sit down and listen to wise and
educated people, after only a few sessions you will find
that your point of view begins to change. What used to
look important to you has lost its weight and you are more
interested to know about more serious matters.

Knowledge, or better said “perception”, is the main
drive for our actions. For example once we learned

about the environmental
impacts of fossil fuels, our
scientists and engineers
immediately began to
find remedial solutions
for energy production.
Now we are at the point
to declare by 2030 a huge
percentage of new cars
will be driven by much
cleaner electric engines.
Also when we learned
beef production has a
considerable carbon
footprint, we tried and
succeeded in introducing
“meat-like” vegetable
based burgers to the fast
food industry. I recently
found out that the fashion industry is one of the worst
polluters of the planet. I am sure before too long there
will be changes there, too. Those are just a few examples
of how knowledge turns into belief and leads to suitable
action.

It looks like knowledge, in some aspects, behaves very
similar to fluids. It flows from highlands to lower terrains
and nobody can confine it in a ceramic vase, it leaks
eventually!
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Global Positioning System (GPS)

Ismael Foroughi, Ph.D

Introduction

“Just Google it and it will tell you how far that is” Every
one of us probably has heard this sentence very often. If
you have ever wondered, whatis behind the system that we
are using to find our target destinations by simply searching
the name of the features, you will have some ideas after
reading this short note. Google or any other search engine
predicts your current location based on the connection
to the Global Positioning System(GPS), from your IP
address, and or from your past activities and determines
your distance with the target location where its location is
already saved into its geo-database. We aim to discuss the
connection of your phone to the GPS as an important part
of this complex system. GPS is an inevitable part of our
activities nowadays. Together, throughout this short text,
we will see where GPS started from, how it works today;,
what are its applications for the public and engineers and
what should expect from this technology in the future.

History and technique behind

Starting in the early 60s, the government of the United
States designed a satellite navigation system, where the
objects(signalreceivers)onthe Earthcouldlocatethemselves
by observing satellites orbiting around the Earth. In the
early 90s, the GPS was fully operational with 24 satellites
at an altitude of (approximately) 20,000km covering the
whole globe. GPS could provide two levels of accuracy for
positioning on the Earth, namely standard and precise.
The standard accuracy of the geoid was (intentionally and
using a feature called Selective Availablity) set to around
100m and was free to use by the public for navigation, civil,
and science projects. Although the precise positioning
was available only for the (USA) military purposes with
encrypted signals not readable by public receivers. Almost
atthe same time, Russiastarted asimilarsatellite navigation
system called GLONASS with much better accuracy than
the standard GPS positioning. This was the reason for
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USA's President at the time, Clinton, to order for turning
the GPS Selective Availability off so the standard positing
with GPS is better than 10m since then.

How does GPS work?

Enough about the history, we should now find out how
this system works. The GPS is a wonderful combination of
engineering, mathematics, and physics. Let us formulate
the mathematics behind this system first. Given that
the Earth we live in is a 3D space, we need to find our
location in three different directions (3D coordinate
system) which are usually called X/Y/Z and or latitude/
longitude/height in Geomatics Engineering (also known
as surveying). These are three unknowns which we
should know to find our unique coordinates on the Earth.
Assuming that we have a GPS-signal receiver with us
that can receive the satellite signals and their departure
time from each satellite. Knowing the signal speed and
also its travel time from the satellite to the receiver, we
can compute the distance between the receiver and each
satellite (remember the kinematic equations in physics?
1.e, distance=V(speed)*(T_1-T_0)(travel time)). We have
three unknown values, so technically three satellites and
(their distances) should be observed by the receiver to find
their 3D coordinates. Let us argue ourselves here. The
GPS signals travel at the speed of light so we need a very
accurate time measurement here to accurately compute
the distance between satellite and receiver. Measuring the
departure time at the satellite is not a problem because
they are equipped with atomic clocks which can measure
the time with 40 nanosecond accuracy. I guess we all agree
that equipping every GPS receiver with an atomic clock
would not be economical and if this was the case only a
handful of people could afford to have a GPS receiver. To
solve this problem, we can add the timing and its errors also
to the set of unknowns and claim that we need distance
observations to 4 satellites to find ourlocation on the Earth
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using a GPS system.

How does the current navigation system work?

Today, GPS is not the only satellite navigation system in
the world. The Russian GLONASS system, the European
Union Galileo system, and the Chinese BeiDou system are
the GPS’s equivalent satellite systems operated by other
countries/regions than the USA. A combination of all
these four systems forms a Global Navigation Satellite
System (GNSS) which can provide real-time meter level
accuracy for civilian positioning purposes and centimetre
level accuracy for engineering projects after a few

benchmarks to collect GPS signals for hours. This option
might not be viable for civilian positioning since everyone
is interested in knowing their position almost instantly
and while moving. Longer observation time will combine
the positioning with different satellite constellation and
therefore provides better accuracy.

- Post-processing: The exact information of the satellites
including their locations and timings is usually published
within a few days which can be used to correct the signals
received by the receivers.

- A differential GPS technique: assuming that we have
two benchmarks sufficiently close to each other and we

only know the accurate
coordinates of one of
them from previous
GPS positioning. If we
set up GPS receivers on
these two points then
and start collecting
observations on both,
we can estimate some
corrections from the
current GPS signals on
the known benchmark

Figure 1: GPS Navigation System
Picture taken from Nath et al., (2015)

days(i.e., by post-processing the data after receiving the
satellite ephemeris and or applying differential navigation
methods). At the moment, GPS has around 32 satellites
operating and GNSS has around 90 satellites operating.
On average, the life span of every satellite is 10 years and
that 1s why there are always more satellites in each system
than what 1s required for global coverage.

Application of GPS

GPS helpsustofind ourlocation on the Earth, adding this
information to the geo-referenced maps in our handheld
GPS receivers and or smartphones can help us navigate
ourselves between locations. Accuracy of a few meters is
probably sufficient for this purpose and together with the
help of cell tower triangulation, smartphones are able to
find theirlocations up to meter accuracy (almost) instantly.
But this accuracy 1s not enough for engineering purposes
where centimetre coordinate accuracy is required on
the project benchmarks or reference points. There are
different ways to get a better accuracy of GPS (or GNSS)
positioning for engineering purposes. e.g.,

- Longer observation time: receivers can be set up on
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and use those to correct
the coordinate of the
unknown benchmark.
This will give us much more accurate coordinates on the
unknown benchmark. Usually in industrialized countries,
a network of benchmarks with known coordinates exists
where a GPS receiver is permanently set up on them and
they transmit corrections to the benchmark around them
so their coordinates can be computed accurately. Please
see the natural resource Canada page of Active Control
Points to find out about this network in Canada.

GPS Multi-Path error

GPS signals do not pass through solid objects and that is
why the GPS does not work in tunnels or under covered
spaces. By knowing the system behind GPS, we now know
why it always takes a few seconds for our smartphones to
find our location. That is because GPS receivers require
some time to lock up to at least four satellites and this is
more difficult when there are highrise buildings around
(e.g., downtown Vancouver). The highrise buildings can
block the visibility of the satellites and also reflect the
signals before they get to the receivers, called multi-path
error. Apart from atmospheric errors, the GPS multi-path
is probably the major (ground) source of GPS error.
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Getting an RFID Implants
Whether It’s a Good Idea to Implant One?

By: Dr. Hamid Dehkordi

What if you could
unlock your phone
just by moving your
hand? Or unlock
your car just by
raising your hand?
Never having to
trouble yourself
with your Covid

pass? Or remembering where you’ve put your wallet.
What about sending your business profile to a phone just
by holding it?

This is not the future anymore. Thousands of people
have implanted the tiny devices already under their skin
to be able to have simpler access to other people’s phones,
building and stores. Do you want to join the community
where people whose physical abilities are extended beyond
normal human limitations by mechanical elements built
into the body? Here’s what you should know about Radio
Frequency Identification named as RFID chips before you
implant them into your body.

RFID useselectromagneticfields toidentify,and track tags
attached to objects. An RFID system consists of a radio
transponder, a radio receiver and transmitter. It can be
triggered by an electromagnetic interrogation pulse from
a reader device to transmits digital data. It was invented
by Soviet Union in 1945 as a listening device. This device
considered as RFID since it has two characteristics: 1.
Passive and 2. Activated by waves from outside. The first
true ancestor of modern RFID with16bit memory was
invented in 1973 in United States as a toll device. Same
year RFID tags used in Los Alamos National laboratory.
The same technique is used by majority of today RFID
tags. In 1983 the abbreviation RFID was granted officially
as a patent and In 1996 the battery-less RFID tag was
patented.

Asitis explained the RFID technology has been around
for decades. Itis a tag, label or card that can exchange data
with a reader using radio frequency (RF) signals. It could
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build in antenna and an integrated circuit (IC). The RFID
chip is very similar to a bar code label as it also typically
works with a scanner or reader. You can use it for clothes,
shoes, vehicles, animals, and even people. Dogs getting
pedicured in or cows living on the ranch get those chips
for years as they are RFID chipped for identification. And
you already have a personal RFID chip that goes with you
everywhere, it’s in your credit card.

A British scientist, Kevin Warwick was the first human
received and RFID chip in 1998. His actions were
monitored by a computer when he operated doors, lights,
and other computers without using his hands. It was in
the laboratory level at the time but after two decades,
technology has been made available for the public. These
days thousands of people decided to implant RFID chip.
One of the pioneer countries is Sweden, where more than
4 000 individuals can open doors without lifting a finger!

An RFID chip implanted into your hand, between your
thumb and your index finger on the back of your hand,
could contain alot of useful information. It could transmit
your identity information in the security checkpoint,
enable you to use public transport and helping you to check
out faster in the supermarket checkout. There no longer
needs to be worried about losing your most important
documents or your wallet ever again. Moreover, in a
medical emergency the first responders only must scan
your hand to get to know every valuable bit of medical
data about you.

Although the technology has been improved in recent
years, even the most advanced chips cannot do too many
things at once. However, according to user reviews, they
can fill in a couple functions, but the problem is that these
systems aren’t designed to work with such implants yet and
it 1s expected such systems to be upgraded soon to work
with RFID chips.

Before even thinking about having some implants, there
are several things to think through as an RFID implant
isn’tatemporary tattoo or hair style. One of the important
questions about this chip is who is going to implant it, how
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safe it is for your health, and how do you remove it?

It is recommended NOT experiment with implanting it
yourself and turn to a medical professional who conducts
the procedure in a clean area with sterilized instruments.
It was said by the experts that the removal or replacement
procedure is easy. In addition, the implants are durable,
and the RFID chip will most probably not break

Privacy and surveillance worries

Although RFID chips are not powerful enough to be
tracked butsome people see adifferentrisk-to-rewardratio.
For example, dogs cannot be tracked when they wander
off oritisimpossible to connect to any satellite, some have
fears that such chips give corporations the possibility to
have control over them.

In 2004, the Ontario Privacy Commissioner, Anne
Cavoukian, issued a report outlining the dangers to our
privacy from Radio Frequency Identification (RFID). She
quoted:

“RFID i1s a highly specific identification method relying
on data storing devices called chips or tags, and remote
retrieving devices called transceivers or readers.”

In the same year, the Food and Drug Administration
in the USA approved the first RFID chips that can be
implanted in humans. These chips can hold personal
health information, personal credit card and banking
information, special codes, or passwords, or indeed any
information about the individual. In 2006, a surveillance
company in Cincinnati became the first American
company to use RFID chips implanted in employees for
access to its data center.

On the other hand, Canada has not yet approved the
implantable RFID technologyforusein Canada, but RFID
chip company started to open offices in Vancouver and
Ottawa. Dr. Ian Kerr, Canada Research Chair in Ethics,
Law and Technology, University of Ottawa, Faculty of
Law has said:

“These chips are easy to clone and has asked the question
of whethertoregulate these in Canada and just who should
be in charge of that regulation”

In 2005, Jennifer Stoddard, the Privacy Commissioner
for Canada, studied RFID use and concluded that:

“Greater public and political awareness of the potentially
intrusive nature of RFID is essential now. RFID use in
Canada has already expanded beyond simply tracking
materials but is being linked to personal information and
sometimes used to track people.”

If we investigate the law in terms of data collection and
privacy protection in Canada, the research shows, there is
notgreatcompliance with thelawin termsof the collection,
use and disclosure of personal data by organizations
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during commercial activities [1]. The Canadian Internet
Policy and Public Interest Clinic released their research
has said “Our study shows quite clearly there is a very high
level of non-compliance out there when it comes to the
kinds of things that consumers aren’t aware of. Thatis the
sharing and use of their personal data behind the scenes.
Companies are not being as forthright about that and are
not giving consumers meaningful choice [2].”

Mavis Taillieu, the Member at the Legislative Assembly
of Manitoba, presented a paper at the 44th Canadian
Regional Conference in 2006. She mentioned in Canada,
and according to the Privacy Commissioner, PIPEDA
applies to RFID use and data linking. This legislation 1s
under review and one of the things being recommended
is stronger enforcement of the law. Ontario has enacted
similar legislation to PIPEDA for health information only
and therefore are governed by their provincial laws [1].

Mavis Taillieu said:

“To my knowledge there are no acts of legislation specific
to RFIDs in Canada [1].”

But this could be a big privacy issue specially in Canada
with raising questions such as: What if they could track
users in the future? Would you want a chip in your hand
if it could tell for how long it took you to have a shower or
to go to work? Since most chips are offered through big
companies, it’s just a matter of time until this happens.

Are the chip implants hackable?

All RFIDs are hackable, depending on what kind of
information store on the chip, hackers could access to it.
For example, I could use my hand to unlock the phone or
have all the medical records on the chip. But do I want
to have this information exposed like that? I believe in
near future the chip implants will have better security and
bigger capacity. Further down the line is when these chips
are going to have sensors to tack vital signs and check
the performance and health of human body. This could
revolutionize medical care specially in medical emergency
when the first responders arrive, and they only scan your
hand to get to know every medical information about you.
Thatiswhen these chips are going to change live and thatis
when we might want to have one of those RFID implants.
Until then we must wait!

By: Hamid Dehkordi

[1] Radio Frequency Identification and the Need to
Protect Personal Information, Mavis Taillieu, MLA,
Canadian Parliamentary Review, Winter 2006

[2] Compliance with Canadian Data Protection Laws: Are
retailers measuring up? Philippa Lawson, The Canadian
Internet Policy and Public Interest Clinic, 2006
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M3B 3H9 Toronto, Ontario experience from
T. 647-429-7090 start to finish.

v info@dormerhomes.ca It's about
Dormerhomes.ca COMFORT
u 255 Duncan Mill Rd., Suite 204 A better home buying
H @) M E S

THE BOND

ON YONGE

YONGE & BOND, RICHMOND HILL
120 STACKED TOWNS

SOLD OUT

thebondonyonge.ca

v

ROYALHILL

14029 YONGE ST., RICHMOND HILL
SOLD OUT

royalhill.com

PREVIOUS PROJECT

DORMER KING
YONGE & KING, RICHMOND HILL
368-390 KING STREET

h 4

DORMER BAY

COMING SOON
BAYVIEW AND SHEPPARD AVE.

4 PREVIOUS PROJECT

OLIVER COURT
131-141 FINCH AVE. EAST
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