


Factors affecting the price of a home

ÅHouse size (rooms, square footage, materials)
ÅLand size (typically the more get the most its costs) 
ÅLocation (urban vs. rural) 

Location Expanded: 
ïCloseness to amenities / services 
ïSchools
ïStores
ïFire hall / police
ïIndustrial zones 
ïUtilities 



Mortgages 

ÅMost homes cost way more than what the 
average person would have sitting around in 
their savings account, thus when purchasing 
(or building) your home you will need to get a 
mortgage. 

http://cgi.scotiabank.com/mortgage/payment.html


Other Housing Costs 

ÅTaxes - provinces in Canada levy property tax on real 
estate based upon the current use and value of the land. 
This is the major source of revenue for most municipal 

governments.

ÅWater - Water fees are either charged at a flat rate, per 
year (in Saint John it is $830), or by usage, using a meter to 
measure how much your house consumes. (sewage is a 
part of the deal).  If you live in a rural area and are on a 
well, all you pay is to maintain the well. Also your sewage 
will run to a septic tank. 



Other Housing Costs

ÅElectricity ςUnless you plan on generating 

your own electricity, you will have a monthly 
electricity bill. This will vary depending on the 

usage.

ÅHeating ςHeating is a major area of concern when it 

comes to hosing costs. Typical heating methods include 
electricity, natural gas, oil and wood. The cost of each can vary 
greatly. Heating costs are significantly affected by how well 
the house is insulated and ventilated and also how the house 
is positioned relative to the sun. (topics for another day)



Basic CAD Tools



Snap & Tracking Options 

ÅTurn on Endpoint Snap 

ÅTurn on Polar Tracking ςSet to 30°

ÅMake this shape:



The Imperial System 

ÅThe Imperil measurement system is still the 
most common method of measurement used 
when designing houses. The main units of 
measurement are feet and inches. The symbol 
for feet is Ωand inches is έ

1 foot = 12 inches  or  1Ω=12έ



¢ƘŜ .ǊŜŀƪŘƻǿƴ ƻŦ ŀƴ ƛƴŎƘέ

ÅAn inch can be subdivided into many smaller 
fractions. Because we are drafting precise 
Ǉƭŀƴǎ ǿŜ ǿƛƭƭ ƴŜŜŘ ǘƻ Ǝƻ ŀǎ ƭƻǿ ŀǎ мκонέ



¢ƘŜ .ǊŜŀƪŘƻǿƴ ƻŦ ŀƴ ƛƴŎƘέ

мκнέмκмсέмκуέмκпέ



Self Test 

EA B DC



Taking it down a notch

мκонέ



Converting Fractions 

Åмсκонέ Ґ уκмсέ Ґ пκуέ Ґ нκпέ Ґ мκнέ

Åуκонέ Ґ пκмсέ Ґ нκуέ Ґ мκпέ

Åпκонέ Ґ нκмсέ Ґ мκуέ

ÅнκонέҐ мκмсέ



What are the four possible 
measurements here? 



Creating Precise Objects in AutoCAD

ÅNow that you understand how to break down 
the inch you are ready to start making objects 
with exact dimensions in AutoCAD. 

ÅTo do this you will need to understand:

ïAbsolute Coordinates

ïRelative Coordinates

ïPolar Coordinates 



Absolute Coordinates

ωThis method allows a draftsperson to specify X 
and Y coordinates of the entity's end points, 
while always working from 0,0 as the constant 
reference point. 



Polar Coordinates

ÅThis method of input allows the specification 
of endpoints of the entity relative to its last 
point by defining the DISTANCE and the 
ANGLE, from the last or previous point 
determined and drawn.

Using Polar Coordinates in CAD

@(Length of line <(angle)

ϪоΩпέғпр



Relative Coordinates

ÅThis will be the main way that you create 
objects in this course. The Relative mode of 
input allows the draftsperson to specify end 
points of the entity, related to its start point. 
In other words, new X and Y coordinates are 
located in respect to distances from the last 
point reached and entered-the last coordinate 
becomes the new origin or 0,0. 



Relative Coordinates

ÅThe last coordinate becomes the new origin or 
0,0; therefore, the new point coordinates are 
relative to the previous point, which was just 
determined.

Using Relative Coordinates in CAD

@X coordinate , Y coordinate

ϪоΩпέΣ лέ



Using Relative Coordinates in AutoCAD



The Title Block

ÅA title block is used to act as a border to your 
drawing and also contain important 
information not communicated in your 
drawing. Such as:

» Project name

» Drawing Title

» Scale

» Date 

» Plan Number 

» Revision Number 



CAD Modify Tool Demo 



Placement of the House

ÅOnce the land has been purchased we can not 
Ƨǳǎǘ άǇƭƻǇέ ǘƘŜ ƘƻǳǎŜ ǿƘŜǊŜ ǿŜ ǿŀƴǘΦ ¢ƘŜǊŜ 
are several factors we need to consider first:
ÅMunicipal Zoning Bylaws 

ÅRight of Access for Utilities

ÅOrientation to Sun and Wind 

ÅAssociated Land Covenants 



Municipal Zoning Bylaws 

ÅEvery Municipality has a set of 
zoning bylaws which layout the 
rules governing the development 
of land in their area. 

ÅLand is broken up into zones and 
each zone has rules outlining 
everything from the minimum lot 
size to the allowable height of 
buildings. 

Look at Hampton Zoning Book 



Using the Town of Hampton Zoning 
Bylaw find the following information:
Å Definition: Corner Lot & Lot Frontage. 
Å What is point 4.4 about? 
Å If you build a pool what else do you need?
Å What are the names of the zones in Hampton? 
Å What is the maximum height of homes in the Residential zone? 
Å How far back from the road must my house be set in a residential Zone? 

(check out min Yard size) 
Å What is the minimum size of a house lot containing a single dwelling 

home? 
Å Can I build a Church in a Residential Zone? 
Å Is it necessary to Landscape a home in a Residential Zone? 
Å What zones can I not build a home in? 
Å What Zone can I build a grocery store in? 
Å Which Zone gives me the most options for building types? 



Right of Access for Utilities 

ÅIncluded with the information about how far a 
house must be set back from the road, the 
sides and back of the lot is information about 
the Right of access. For maintenance purposes 
utility companies may have right to a portion 
of your lot. 

Åi.e. Phone Company 



Orientation to the Sun & Wind 

ÅWhen positioning a house on a lot it is 
important to take advantage of the physical 
characteristics of the land as well as the 
common weather conditions including the Sun 
and wind. 

Read Pg. 65-73 in Text 

ÅAnswer Review Questions 1-2 and What do 
you think Questions 1-2 on pg. 73



Landscaping 

ÅThe placement of Trees 
and their type can greatly 
affect the micro-climate 
of the land plot. This can 
aid in the heating of the 
home by blocking cold 
wind in the winter. 
ÅThe soil should be sloped 

away from the house so 
that rain water will drain 
away from the 
foundation. 



Orientation to the Sun 

The Placement of 

Windows in relation to 

the position of the sun 

can greatly aid in 

Heating the home 

during the winter. 



Land Covenants 

ÅSome places have a set of rules additional to 
the municipal zoning by-laws. These rules are 
set up by the developers of communities so 
that new houses meet design standards. 

Examples:
ÅAll yard must be landscaped within 6 months of finished 

construction

ÅMinimum square footage 



Drawings Needed for Housing Plan

ÅPlot Plan 

ÅSectional View 

ÅFoundation Plan 

ÅFloor Plans 

ÅRoof Plan 

ÅElevation 

ÅDoor & Window Schedules 



The Wall Section 

ÅThe wall section is not 
used for construction. 
It is used to give detail 
on how the building 
will be built (what 
materials etc..) 



Undisturbed Soil  

ÅWhen excavating you should not dig past the 
point where the footings will sit. They need sit 
on undisturbed soil. 

Why? 
ïFootings placed on unstable or loose soil will settle along 

with the soil, sometimes unevenly. 



Footings

ÅA footing is a portion of the 
foundation that has a widened 
section at the base to bear 
against the soil and distribute 
structural loads to the soil. 
The added width at the 
bottom spreads the load over 
a wider area. 



Footing Sizes

ÅThe size of the footing is 
dependant upon several 
factors, including: The size of 
the structure (number of 
floors), they type of soil, The 
thickness of the foundation 
wall. 

ÅA general rule is that the 
ŦƻƻǘƛƴƎ Ƴǳǎǘ ŜȄǘŜƴŘ пέ ƻƴ 
either side of the foundation 
wall.



Footing Key 

ÅThe Key is found on the top of the 
footing. It is a section that has been 
cut away from the middle of the 
footing as seen in the picture. 

ÅThe key is used to provide lateral 
strength to the foundation wall. The 
wall will receive some pressure when 
the concrete floor slab is poured, but 
most of the lateral pressure will come 
form the backfill soil.  

KEY



Foundation Wall 

ÅThe Foundation wall is 
typically made out of 
poured concrete. Forms 
are erected made out of 
wood or steal and the 
concrete is all poured in 
at once . The thickness 
of the wall is dependant 
upon how many floors 
will be supported. 



ICF ςInsulated Concrete Forms

ÅOften today when we see a 
foundation being prepared 
we will not see the typical 
metal or wooden forms. The 
use of ICF (Insulated 
Concrete Forms) is 
becoming increasingly 

popular.

http://www.logixicf.com/index.php?n=builder&o=main&id=1http://www.logixicf.com/index.php?n=builder&o=main&id=1

http://www.logixicf.com/index.php?n=builder&o=main&id=1
http://www.logixicf.com/index.php?n=builder&o=main&id=1


Other Common Types of Foundation Walls

ÅCinder Block Foundation 

ÅPreserved Wood 



Drain Tile 

ÅA perforated, corrugated plastic 
pipe laid at the bottom of the 
foundation wall and used to 
drain excess water away from 
the foundation. It prevents 
ground water from seeping 
through the foundation wall. 
The drain tile is connected to a 
storm sewer to allow runoff to 
flow.  



Drain Tile 

Å¢ƘŜ 5Ǌŀƛƴ ǘƛƭŜ όпέ ŘƛŀƳŜǘŜǊύ ǎƘƻǳƭŘ ōŜ ƭŀƛŘ ƻƴ ǎƻƭƛŘ 
undisturbed soil around the footings, making sure 
the top of the tile is below the level of the basement 
ŦƭƻƻǊΦ  ¢ƘŜ ǘƛƭŜ ƛǎ ǘƘŜƴ ŎƻǾŜǊŜŘ ƛƴ ŀ ƳƛƴƛƳǳƳ ƻŦ сέ ƻŦ 
coarse gravel or crushed rock. 



Damp Proofing 
ÅDamp proofing is usually performed 

by applying unmodified asphalt 
coatings to the foundation surfaces. 
Damp proofing compounds are 
generally very effective in stopping 
water vapor transmission. Untreated 
concrete or other masonry products 
readily absorb water from the soil 
around your house. This water 
travels through the concrete and 
evaporates from the inside surface of 
the basement wall. Frequently the 
walls will appear dry, however, the 
water is still being transmitted into 
your basement. 



Water Proofing 

ÅWaterproofing compounds are 
designed to stop water 
infiltration. There are a wide 
variety of waterproofing 
products available. Some of 
these products are urethane 
based, others are modified 
asphalts, some are clay based 
and some are rubber polymers. 
When installed properly, these 
waterproofing compounds can 
keep a basement dry for many, 
many years.



Exterior Insulation

ÅAfter damp proofing and or 
waterproofing membranes have 
been installed an exterior 
insulation, typically made of rigid 
polystyrene foam between 1-нέ ƛƴ 
thickness can be added.

ÅThis will serve to both insulate the 
foundation keeping heat in and will 
protect the waterproofing and 
damp proofing when the 

foundation is being backfilled. 



Backfill

ÅOnce the floor joists and the sub floor are in place you 
can backfill to the foundation wall. (this is to make sure 
the wall is completely supported).  

ÅThe backfill materials should be a free draining granular 
material which is free of large rocks, clay clumps, and 
construction waste. 



Before Backfill 



After Backfill 



Concrete Slab Floor 

ÅThe Basement floor is installed after the roof 
construction is completed, the building 
enclosed, sewer and water lines installed and 
the basement floor drain is in in place. 



Soil under Concrete Floor Slab

ÅThe Floor slab does not sit 
on undisturbed soil, it is 
poured sitting on the top of 
the Footing. We need to 
build up the soil underneath 
the slab using Crushed rock 
(gravel) and sand. These act 
to draw moisture away from 
the slab. 



Damp proof ς6 mil poly 
ÅBefore pouring the concrete a layer of polyethylene 

is placed on top of the sand and gravel . This acts as a 
damp proofing membrane that aids in keeping the 
basement dry. (Naturally Concrete will absorb moisture from the ground 

and release it into the house ςcreating that damp basement feeling.)



Sill Plate & Anchor Bolt 

ÅThe house needs to be firmly attached to the foundation. For 
this we use a sill plate and an anchor bolt. 



Sill Plate

ÅThe horizontal wood member that is bolted to the 
foundation to provide a nailing surface for floors or walls 
built above- thus is anchors the house to the foundation.  

ÅThe sill plate MUST be level. This can be done using a 
mortar bed or a foam gasket. Once the sill plate has been 
put on the un hardened material it can be leveled. 



Anchor Bolt 

ÅPlaced while the concrete foundation 
wall is not hard, the Anchor Bolt 
actually holds the house on the 
foundation. These should extend into 
ǘƘŜ ŦƻǳƴŘŀǘƛƻƴ ŀ ƳƛƴƛƳǳƳ ƻŦ пέΦ 
¢ƘŜǎŜ ŀǊŜ ǎǇŀŎŜŘ ƴƻ ƳƻǊŜ ǘƘŀƴ уΩ 
apart around the foundation. 

ÅThe Anchor Bolt we will design is an L 
ǎƘŀǇŜŘ ѹέ ŘƛŀƳŜǘŜǊ ōƻƭǘ ǿƛǘƘ ǿŀǎƘŜǊ 

and nut.



The Flooring System 

ÅHeader

ÅJoists

ÅSub floor

ÅFinished floor 



Header 

ÅA wood member at right angles to a series of 
joists, at which the joists terminate. For our 
House we will use a 2x12 header. 



Floor Joists 

ÅThe main subfloor framing members that 
support the floor span. Joist are usually made 
of engineered wood I-beams or 2x8 (or larger) 
lumber. 



Sub floor 

ÅRough or structural floor placed directly on 
the floor joists to which the finished flooring is 
ŀǇǇƭƛŜŘΦ ²Ŝ ǿƛƭƭ ǳǎŜ рκуέ ǘƘƛŎƪ h{. ςglued 
and screwed. 



Break Lines 

ÅA line used to interrupt a drawing if an object 
will not fit on a drawing sheet.



Dimension Lumber

ÅThe main component of wood frame 
construction is dimension lumber. It forms the 
structural shell that encloses and divides 
spaces and to which finishes are applied. 



Nominal vs. Actual Dimension 

ÅLumber is often referred to 
by its nominal dimension 
(roughcut dimension) 
although the actual 
dimension is smaller. 



Lumber Grades 

ÅEvery piece of lumber is inspected and 
assigned a grade based on its physical 
characteristics.  



Other Wood Products 

ÅAlthough Dimension Lumber is the most 
common wood based material used in housing 
construction there are other wood based 
products used. 



Engineered wood products

ÅParallel Cord Truss 

ÅWood I Joist 



Sheet & Panel Wood Products 

ÅPlywood

ÅOSB (Oriented Strand Board) 

ÅWafer Board

ÅFiber Board

ÅParticle Board

ÅHardboard 



Plywood

ÅA type of engineered wood made from thin 
sheets of wood, called plies or wood veneers. 
The layers are glued together so that adjacent 
plies have their grain at right angles to each 
other for greater strength. 



OSB ςOriented Strand Board 

ÅOSB is a structural panel made from wood 
strands mechanically oriented in layers. The 
outside layers run parallel to the length of the 
board, the inside ones are random. OSB is 
primarily used for roof or wall sheeting or as a 
sub floor. 



Other Types 

ÅWafer Board ςmade of wood 
wafers glued together. 
Similar to OSB.

ÅFiber Board - made of wood 
fibers glued together under 
pressure. Typically used for 
wall sheeting. 



Other Types

ÅParticle Board- typically the 
underlay of interior finishes 
such as shelving or cabinetry. 
Often used as the base for 
kitchen countertops (desks) 

ÅHardboard ςmade of wood 
fiber ςvery dense, used in 
many furniture and cabinetry 
products.



Wall Framing 

ÅWall Framing includes the vertical and 
horizontal members that form the exterior 
walls and interior partitions. 



Balloon Framing 
ÅBalloon framing is a method of wood construction 

used up until the mid-1950s. It utilizes long 
continuous framing members (studs) that run from 
sill plate to eave line with intermediate floor 
structures nailed to them.



Platform framing 

ÅA system of framing in which the studs are 
only one story high; the floor joists for each 
story rest on the top plates of the story below 
or on the soleplate of the first story; the 
bearing walls and partitions rest on the 
subfloor of each story. 



Bottom Plate 

ÅThe bottom, horizontal structural member of a 
stud framed wall. The bottom plate sets on 
the subfloor, nails through the subfloor into 
floor joists.



Wall Studs 

ÅWall studs typically are made of 2x4 or 2x6 lumber, 
depending on the location and load bearing needs of 
the wall. Wall studs are toenailed into the bottom 
plate and are capped off by the top plate. These are 
ǘȅǇƛŎŀƭƭȅ ǎǇŀŎŜŘ мсέhκ/Φ όƻƴ ŎŜƴǘŜǊύ 



Other Wall Components

ÅLintel ς(also known as Header) A horizontal 
member above a window or door opening that 
supports the structure above.

ÅJack stud - The jack stud is shorter than the 
fulllength stud on each side of a window or door 
opening but critical for holding up the ends of 
the header that bridges the gap. The jack stud is 
sometimes called a trimmer stud.

ÅCripple Stud - Short studs placed between the 
header and a top plate or between a sill and sole 
plate.





Top plates 

ÅThese are the horizontal member nailed to the top of 
the studding of a wall. Typically there are two. Top 
plates at corners and load bearing walls are 
overlapped and nailed together.  



Wall Sheathing 

ÅSheets of plywood, OSB, or other material 
nailed to the outside face of studs as a base 
ŦƻǊ ŜȄǘŜǊƛƻǊ ǎƛŘƛƴƎΦ ²Ŝ ǿƛƭƭ ǳǎŜ рκуέ ǘƘƛŎƪ h{.Φ 



Building Envelope 

ÅA building envelope is the separation between the interior 
and the exterior environments of a building. It serves as the 
outer shell to protect the indoor environment as well as to 
facilitate its climate control. 

Building envelope design includes four major performance

objectives:

ïStructural integrity 

ïMoisture control 

ïTemperature control 

ïControl of air pressure boundaries



Insulation 

ÅOne of the ways we create the 
building envelope is using 
insulation. Insulation comes in 
various types and levels of 
efficiency. 

. Insulation Rating

ÅR value insulation ratings are used to measure 
insulations ability to resist heat flow. The higher the 
R value, the more effective it is. House Insulation 
should be purchased based on its R value, not 
thickness or weight. 



Some quick facts about R value

ÅOne type of insulation maybe thicker or thinner, but if the R 
value is the same they should insulate equally. 

ÅThe R value in house insulation is substantially lowered when 
there's any air or water/moisture leaks. 

ÅThe standard R value for house insulation varies based on 
climate and temperature 

Å1 inch of insulation is = to 30 inches of concrete. 
ÅThere are different types of house insulation materials, each 

having a different R value.

Some of the best insulation materials are: 
Å House Insulation R value of Blown in Cellulose Insulation is 3.70 per inch 
Å House Insulation R value of Fiberglass Insulation is 3.14 per inch 
Å House Insulation R value of Expanded Polystyrene is 4.00 per inch 



Fiberglass Batt Insulation 

A thermal or sound insulation material, which comes 

in varying widths and (R-value) thickness to conform 

to standard framing of walls and joists. 



Cellulose Insulation  

ÅBlown-in wall insulation, made 
from recycled newspaper with 
borates to provide fire 
protection. 



Polystyrene Foam Insulation  

ÅA type of rigid foam insulation which is 
commonly used in residential and commercial 
settings. It has an exceptional ability to 
insulate against noise and extreme 
temperatures. It is also waterproof and long-
lasting. 



House wrap 

ÅHousewrap defines all synthetic replacement materials 
for sheathing tar paper. Housewrap functions as a 
weather-resistant barrier, preventing rain from getting 
into the wall assembly while allowing water vapor to pass 
to the exterior. If moisture from either direction is 
allowed to build up within stud or cavity walls, mold and 
rot can set in and fiberglass or cellulose insulation will 
lose its R-value due to heat-conducting moisture.



Vapor Barrier 

ÅWhen creating our building envelope we must 
also consider the movement of moisture. In 
the basement we have a vapor barrier to help 
limit the movement of moisture form the soil 
into the home. The Vapor Barrier can also act 
as an air retarder.  



Vapor Barrier

ÅThe Vapor Barrier is a  continuous 
plastic membrane which surrounds 
the entire thermal envelope of a 
house and prevents moisture 
penetration into the wall cavity.

ÅA watertight material is used to 
prevent the passage of moisture into 
or through floors, walls and ceilings.



Finished Flooring 

ÅFinished Floor could be one of many materials:
ïHardwood

ïLaminate flooring 

ïCarpet 

ïTile 

²Ŝ ǿƛƭƭ Ǉǳǘ рκуέ ƘŀǊŘǿƻƻŘ ƛƴ ƻǳǊ ƘƻǳǎŜΦ 



Strapping 

ÅStrapping runs perpendicular to the roof 
ƧƻƛǎǘǎΣ ŀǊŜ ǎǇŀŎŜŘ мнέ hκ/ ŀƴŘ ŀǊŜ ƳŀŘŜ ƻǳǘ ƻŦ 
1x3. Drywall will be attached to the strapping. 



Drywall

ÅDrywall is made of gypsum plaster pressed 
between two thick sheets of paper. Typical 
ŘǊȅǿŀƭƭ ǘƘƛŎƪƴŜǎǎ ƛǎ ѹέΦ 



Installing Drywall 

ÅOn ceilings drywall is installed with its long 
dimension at right angles to the joists. When 
strapping is used the drywall will be installed 
parallel to the joists. 


