Making and Designing Buildings:
The Impact of Requlatory
Frameworks on the Form of our
Environment



Law Code of Hammurabai
1750 BCE

If 3 builder build 3 house for 3 man and do not
make its construction firm,
and the house which he has built collapse
and cause the death of the owner of the house,
that builder shall be put to death.
If it cause the death of 3 son of the owner of the house,
H’)f:y shall put to death 3 son of that builder.



Pre-Industrial Era Design Process:

The Architect
was considered
a Master Builder
and had the
knowledge of
ALL technical
aspects of the
project.




As buildings became more complex and large
.. early 1800s to 1900 ...
The work was often divided into design decisions
made by an Architect and an Engineer



Towns were developed near rivers for water and
eventually power

Sewage, fecal matter, etc. was directed into the
nearby rivers

People drew their drinking water from the same
river assuming the waste was diluted






Industrialized cities were abhorrent places
Coal fired equipment spewed waste into the air

People needed to live nearby their work as there
was no public transportation






IDEAL TOWNS:

With the advent of industry some
owners asked architects to design
complete towns for them to keep
the workers housed nearby
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BUILDING AND Fio. I1.—Section

: ESTABLISHMENT l _J%
INDUSTRY-HOUSE : — {
FOR 2000 PERSONS, OF ALL AGES, ;
L’
s v
FANOPTICON OR CENTRAL-INSPECTION PRINCIPLE. ] -

Fia. I11.——Grounp Prax.

(% For the Explanation of the several Figures of this I'tate, see “Outline
of u Work, entitled Paurer MANAGEMENT 1MPROVED;" Dentham's
Works, vol. viii., p. 360 to p. 439.

The Ranges of Bed-Stages and Cribs are respectively supposed to run from
End to End of the radial Walls, as exhibited in the Grouxp PrLan: they are
here represented as cut through by a Line parallel to the Side of the Polygon:
in the Ded-Stages, what is represented us nae in the Draught, is proposed to
be in fwo in the Description.

Fic. .—ELEvaTion.

Figure 25a
19 (A and B) Bentham’s Panopticon, Figure 25b




20 Drawing of Robert Owen’s ideal Village.
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CITTA OPERAIA DELLA FABBRICA DI CIOCCOLATO
* MENIER , in NOISIEL (Francia)

7 a, Case ornil - b, Scuole - ¢, Sale di relattorio
) d, Risloranli - e, Magazzioi cooparsti -
[, Panilicio meccanico - g, Municipio
i A, Pompa - i, Posta # Telegrala,

Plan of Menier City,
France
1864
4)
) refectory; (d) restaurants;

workers’ houses; (b) schools; (c d g
(e) co-operative shops; (f) mechanised bakery; (g) town-hall; (h) fire

station; (0) post office and telegraph.




Plan of Port Sunlight, UK
(Lever Brothers)
1867

40 Plan of Port Sunlight, founded b
A. Whittick, Modern Architecture),

y W. H. Lever in 1887 (from




Plan of Bourneville
(Cadbury)
1895
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41 Plan of Bournville, founded by G. Cadbury in 1895 (from
P. L. Giordani, I.’Idea della citta-giardino).
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55‘ Plan of "ultam founded by T. Salt in 1851 (from C. Stewart,
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S.S. Beman, factory (left) and town of Pullman,
Chicago, illustrated in 1885.

Plan of Pullman near
Chicago

(Pullman Rail cars)
1885
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198 Detail of the plan for Reading (1748, from H. Hegemann, Amerikanische Arc hitektur und Stadtbaukunst
1925}
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196 American public building was still inspired by European models. Here are some buildings in Cambridge,
Mass., of 1699 (from L.C. Tuthill, History of Architecture, Philadelphia, 1848)
197 Penn’s plan for Philadelphia (1682)
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Up until the mid 1800s there was virtually
hothing in place to determine where and
what could be built

No laws to protect the public

No rules governing structural safety
No codes

No‘chmg

Basically, the Wild West









When do | need an Engineer or Architect?
Only buildings:

MORE THAN 3 Y2 storeys
Over 600 m2

Need to be signed off by a person holding a
Peng or Architect’s Certificate of Practice

Meaning most houses and small buildings can
be designed by almost anyone.



How do | become an Architect?

» Obtain professional degree in architecture
— 4 year Pre-Professional BAS +
— Professional Master of Architecture degrees

» Register with the Ontario Association of
Architects so that you can “log time”

 Pass NCARB registration exams + OAA exams

* Log approximately 2 years of “work experience”
In specific categories

» Part of this logging can happen during your later
coop terms.



What laws govern us?

« Architect’'s Act (anything under 600m?
or 4 storeys does not require our input) ‘ Ontario
« An Architect must be registered and o echitact

carry liability insurance to be able to
practice

» Our governing body is the Ontario
Association of Architects

« Each political area (province, state,
country) has their own local authority
that prevents “others” from outside
from practicing without liaising with a
local firm



Traditional Modern Design Process:

Com

Architect no longer I

knows “everything” [ Contractor ]
but takes central [ Primary Architect ]

focus with little input Contractor not

from consultants i normally involved til
until much later in the drawings are
the project i “s.__complete.

~
~
e N

Secondary Secondary Secondary
Structural Engineer Mechanical Engineer Electrical Engineer

Tertiary Tertiary Tertiary Tertiary
Geotechnical Engineer Acoustical Engineer Landscape Consultant Interiors Consultant




What laws govern our buildings?

Government of'
Ontario

The Planning The Architects

Act Act
The Official o
Plan Building Code
How the building is | How the building is
situated, comprised : constructed
Zoning By-
Laws

Committee of
Adjustment




Ontario Building Code:

» This legal document primarily
addresses life safety, structural
safety issues and energy

o Itis a set of MINIMUM standards
for building performance

 No variations are permitted

» Looks at materials, exiting, energy
efficiency, occupancy, space/room
standards, ventilation, insulation
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The Official Plan:

e This document sets out high level ideals of
what the city should “be”

» Defines areas of use and relationships

» Dedicates certain zones of the city for
parks, ravines, recreation, business or
residential use

» Comprised of texts, maps and pictures
* “overrules” the Zoning By-law




The Zoning By-Law

9008 MCR T2.5 C2.0 R2.0 <7FET | MCR T2.5 | wist
i la 2 [.z7eF 2 cip\r2.5

» Takes the general issues as set out by the
Official Plan and gives them more specifically

* A zoning bylaw contains provisions that
regulate the
— use,
— size,
— height,
— density and
— location of buildings on properties within the City.

e O L e I FAEEER (R

\

This typical zoning map shows the

The basic purpose of a zoning bylaw is to regulate what zoning for property. The zone with

you can build and how big the building can be on a symbols R1 Z0.35, indicate that
property. A typical zoning bylaw maps out the zones which . . .
show how the property can be used. That is, the property the property Is zoned Residential

can be used for various land uses that range from District (R1) at a density ratio of
:)?rS]gjrelgtrI\?jl l‘fgggmmer(:lal to industrial and a whole host of 70.35 (f|00|’ area divided by lot

area)




Zoning By-Law Details:

Zoning bylaws have 3 basic components:

* maps: number of storeys or metres are the most common feature of any zoning bylaw since they
indicate where particular standards apply

» words: which form a kind of "language" unique to each bylaw

* numbers: can establish;
— the size of a building, often expressed in floor area or density ratio such as the Floor Space Index

— the height of the building in storeys or metres

— the setbacks determine how far back the building must be from the front, side and back of the property line

— the amount of parking spaces or landscaped space to be provided




Setbacks:

The distance from the property lines to the building faces is decided based upon a
combination of:

e The use of the area

e The desired “feeling” of the area (high density, low density, commercial,
residential)

e The setbacks are different for front yard, side yards and rear yards.
e The need to create space between buildings for fire protection reasons.

— No unprotected openings (windows, doors) are permitted if the fagade is
any closer than 1.2m from the property line. So if a side wall of a house is
only 1m from the property line it must be a solid wall, no exceptions.

— If the distance to the property line is greater than 1.2m then larger and
larger percentages are allowed based on the distance (exact info is in the
building code and varies by use of building).
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Zoning Map

C—Jcityward
+ Zone Categories

-1 [m] overlay Layers

For bestresults, uncheck Zone Categories layer
and only check one overlay layer at a time.

Height
[T BZZ77] Lot Coverage
iy Policy Area

O Rooming House - See Chapter 150.25

T s 130T Street

Aesthetic issues
with height: Look
at limits —
10.0m 2 storey

10.5m 3 storey
11.5m 3 storey
What does this do

to the shape of a

building with

increased floor to
floor heights?

Search Results

Measure

Click once on property for zoning information

City of Toronto Zoning By-law 569-2013

The new City-wide Zoning By-law 5882013 was enacled on May 8, 2013, It has been appealed under section 34(19) of the Planning Act, Even though it is under
appeal, the City's Chiel Building Official and the Commiftee of Adjustiment will apply the new By-law 1o i

your advisors to determine whether the new by-law has any impact
Amendmants o By-law 569-2013 have been

)
O
i Contact Us
16 filed after its Please consult with n
into this office The original by-law and its amendmants are with the City Clerk's office
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The unintended consequences of zoning regulations




New house with taller floor to Older house with less
floor heights pretentious floor to floor




Square watermelon house results when floor to floor heights push to the limit of
the legal height allowed by old laws that have not adapted to new desires.




Committee of Adjustment:

» If your proposal for building slightly exceeds or does not
follow the requirements of the Zoning By-law, you can
apply to this committee for a variation to the law

» Will only approve variations if minor

* Neighbours can voice their opinions for or against the
proposal

» Can take several months to process

» Cannot get a Building Permit until Zoning requirements
for a project are satisfied



Local Planning Appeal Tribunal (LPAT):

* Formerly called the Ontario Municipal
Board (OMB)

» If proposal is rejected by the
Committee of Adjustment you can
appeal to this Board for the variance

« Can take along time...

* Would seem to be more rejected
than accepted applications

« Beyond this, an Act of Parliament is
necessary to permit the
building/variation (last resort...)




Original Proposal: 3 towers

Revised Proposal: 2 towers

Gehry Towers in Toronto, long haul, many changes to get design approved:

“Today's decision by Council was obviously a necessary step in this lengthy process," says Mirvish
Enterprises' David Mirvish. "While we believe today's vote was first and foremost an endorsement of
our vision for the site, lead by our architect Frank Gehry, we also believe that it is a clear endorsement
of the city's development process and staff's demand for consultation and collaboration among the
stakeholders. Through an iterative process, a myriad of ideas were considered leading to a better
project, and we are pleased that today, City Council agreed."



http://urbantoronto.ca/database/profiles/gehry-partners
http://www.theglobeandmail.com/life/home-and-garden/architecture/with-forced-mirvish-gehry-rejig-toronto-squanders-a-rare-opportunity/article19000701/

What does an Architect do?

» Potentially a wide variety =+
of activities as a function
of the economy

« Design buildings

 Build buildings

« Green building
consultation

» Create larger | |
“d eve I O p m e ntS” Daniel Libeskind, Design Architect of the ROM

* Master planning
Interior design




e Conducting background
research

» Verify that the project adheres
to “the rules”

» Creating design sketches

* Creating formal design
drawings

* Rendering of perspectives
and views, model making

» Creation of contract drawings
(for construction)

» Writing of specifications
* Attend meetings
» Construction review




The Parts of an Architectural Project:

* Initial feasibility study (not always)

* Preliminary design (sketch phase)
— Check Official Plan
— Check Zoning By-law
— Check Building Code
— Check climate data for area

» Design development (detailed development of proposal — more
material and dimensionally specific)



...Parts of an Architectural Project

e Contract documents

— Construction drawings (these include materials, dimensions, notes to
allow someone to build the building); including plans, sections, elevations,
enlarged details

— Specifications (these are the written supplement to the drawings and are
very specific with respect to performance of materials)



...Parts of an Architectural Project

» Bid or Tender Process (getting prices for the job)
« Award of the Contract

e Construction/Contract Administration

— This will include regular meetings and on site review of the progress of
the project

— Modifications and change orders
— A lot of paperwork
— Final review of the project before occupancy



How Is the fee divided?

* Pre-Design (approx. 10%)

» Design Development (approx. 25%)

» Contract Drawings (approx. 40%)

» Construction Administration (approx. 25%)

» This would be considered “ideal” — most projects use more than the allotted
25% in the “Design” phase

» The fee must pay the Architect and all involved in the creation of the contract
documents for the building

 Normally a percentage of the cost of construction



Pre-Industrial Era Design Process:

The Architect
was considered
a Master Builder
and had the
knowledge of
ALL technical
aspects of the
project.




Traditional Modern Design Process:

Com

Architect no longer I

knows “everything” [ Contractor ]
but takes central [ Primary Architect ]

focus with little input Contractor not

from consultants i normally involved til
until much later in the drawings are
the project i “s.__complete.

~
~
e N

Secondary Secondary Secondary
Structural Engineer Mechanical Engineer Electrical Engineer

Tertiary Tertiary Tertiary Tertiary
Geotechnical Engineer Acoustical Engineer Landscape Consultant Interiors Consultant




Integrated Design Process Structure:

Architect
Client Engineers
THE
PROJEC
T
User :
Group Community



UWSA Curriculum

Design Studio

Technology

Environment




Communication:

« There are different types of methods of communication that are
suited to different phases of the development of the ideas and the
project
— Drawings — by hand or by computer
— Models — by hand or by computer
— Words — letters, specifications, reports



Drawings: Sketches

Sketches are quick hand drawings to
convey the “concept”.

Roughly to scale.

Daniel Libeskind’s classic Napkin
Sketch for the Addition to the Royal
Ontario Museum in Toronto.




Design Drawings

Design drawings show the building in
more detail, with accurate sizes,
but with minimal technical
information.

They usually have a sense of
materiality and reflect the actual
scale and physical location of the
project.

Section, Renfrew Station




Renderings:

Renderings whether done by
computer or by hand give us a 3-
D feel of the finished building.

Brentwood Skytrain Station: Busby Leslie Dan Pharmacy Building: Foster




Contract Drawings:

As these form the legal agreement to

construct, they are loaded with
technical information.
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Construction Detalls:
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Rough / test models:

We can make models to understand

how a building works for wind and
sunlight, or simply to establish
“massing”.



Massing Models:

These models are used to see how
the general shape of the building
works; orientation, sun access,
relationships

Massing model of the ROM showing
its relationship to the original
building




Detailled models

The architect might also supply detailed models that can give the client
or user group a better feel for the finished building. These can be
physical or computer created.



Urban scale model:




Structural Models:

The engineers and fabricators might also make rough models to see
how things like the framing are working. The steel diagrid used in
the ROM required many different ways to understand its 3-D
nature and construction detailing.



Structural computer models

These were done by the structural engineers to look at the
relationships of the ROM crystals.




Fabrication modelling:

If the project has a complex
structure, the fabricators of
various components might also

need to be more involved in the

design and detailing process.






Size and Complexity Matters

* Not all projects are developed to the same level of detail, nor use
all types of communication methods.

 The scale / size / scope of the project will greatly affect what
methods are used, as will the cost and the amount of fees paid to

the design team.
* The region / location / history and local practices of the project will
greatly affect the way work is carried out.
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