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Construction	  Module	  

	  
	  
This	  module	  is	  based	  on	  the	  PITSCO	  Framing	  Kit.	  	  The	  kit	  comes	  with	  everything	  
seen	  above	  including	  blueprints,	  Cutter,	  and	  Balsa	  Wood.	  	  	  
	  
Introduction:	  
Residential	  framing	  involves	  creating	  a	  strong	  skeleton	  for	  your	  house	  based	  on	  
proven	  building	  codes.	  	  
	  
National	  Building	  Codes	  are	  in	  place	  in	  Canada	  to	  protect	  Canadians	  from	  unsafe	  
conditions.	  	  Just	  because	  you	  are	  building	  a	  house	  for	  yourself	  today,	  someone	  else	  
may	  own	  it	  25	  years	  from	  now,	  and	  it	  is	  important	  that	  is	  structurally	  safe.	  
	  
At	  one	  time,	  just	  about	  anyone	  could	  do	  construction	  work.,	  now,	  you	  need	  to	  a	  
certified	  plumber	  to	  work	  on	  plumbing;	  a	  certified	  electrician	  to	  do	  electrical	  work;	  
and	  soon	  you	  will	  need	  to	  be	  a	  certified	  carpenter	  to	  work	  on	  structures	  such	  as	  
residential	  houses.	  	  
	  
To	  become	  a	  certified	  trades	  person	  (a	  journeyman),	  in	  most	  cases,	  you	  can	  choose	  
one	  of	  two	  paths:	  

1. Work	  with	  a	  certified	  trades	  person	  as	  an	  apprentice	  and	  write	  tests	  (Blocks)	  
as	  you	  reach	  a	  certain	  number	  of	  hours	  of	  work.	  	  This	  usually	  takes	  5	  years	  of	  
full	  time	  work	  to	  get	  all	  your	  hours	  depending	  on	  the	  trade.	  

2. Spend	  a	  year	  or	  more	  at	  Community	  College,	  and	  this	  time	  is	  subtracted	  from	  
the	  time	  you	  spend	  as	  an	  apprentice.	  	  

	  
We’re	  going	  to	  take	  a	  quick	  look	  at	  the	  National	  Building	  Code	  so	  you	  can	  get	  a	  taste	  
of	  what	  you	  will	  do	  if	  you	  become	  a	  licensed	  carpenter.	  	  
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Lesson 1: National Building Codes 

 
	  
The latest version of the Construction Building Codes is 1245 pages and 
costs nearly $300 but if you’re in the industry, you might as well get used 
to using it.  If you don’t build to code, then the Building Inspector in your 
area will have you tear everything out and start again.  (Yes, s/he will!!) 
 
Even if you own your structure now, it still has to be constructed so it’s safe 
50 years from now when someone else owns it. 
 
Assignment 1: 
Use the National Building Code book to answer each question: 
 

1. Use the index in the front to find what part/section relates to Fire 
Projection.   
Answer:  ____________ 

2. Go down through the index and name the section that relates to Fire 
Alarm and Detection Systems.   (Example: Section 3.1.1) 
Answer:  ____________ 

3. Go to the indicated page(s) and find out if you are required to put in 
a fire alarm system (this is not just a smoke detector but a whole 
system) for: 

a. A building that has a sprinkler system   Answer: _________ 
b. A residential occupancy with sleeping 

accommodations for more than 10 
people Answer: _________ 

c. A dwelling of not more than 3 storeys  Answer: _________ 
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4. In that same part of the book (continue along in that section)… what 
is the section number for Fire Detectors?  (Example: Section 3.1.1.2) 
Answer: _________ 

5. If a fire alarm system is installed, do you have to put smoke 
detectors in the sleeping rooms?   
Answer: _________ 

6. Continuing with the situation in question #5, do you also have to put 
a smoke detector in the hallway/corridor?  
Answer: _________ 

7. It looked like we were in the right section to find out where you need 
a smoke detector in your residence but did you see anything in that 
section about residences/houses?  
Answer: _________ 

8. Lets’ go to the section on Housing and Small Buildings.  Look in the 
index to part 9.  What section refers to Smoke Alarms?  (hint: you 
might have to turn the page)  (Example: Section 3.1.1) 
Answer: _________ 

9. In the section, that refers to “Smoke Alarms”, determine if we need 
smoke alarms for each of these situations: 

a. There has to be a smoke alarm on every floor including the ...  

Answer: _________ 

b. Each bedroom is protected by having a smoke alarm either 
inside the bedroom or within _____ meters 
Answer: _________ 

c. What kind of a power supply must a smoke detector have? 
Answer: _________ 
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Lesson 2: 

Triangular Drafting Square  
(Architect’s Rule) 

	  
 
The blue prints used in the 
construction industry are "drawn to 
scale." To retrieve the 
measurements from the blueprint, 
you need to use a specialty ruler 
referred to as an "Architects Rule" or a 
“Triangular Ruler”.   
 
The Architect’s Rule, is shaped like a triangle. Each side will have two sets 
of dimensions, one starting from the left-hand side of the rule and one 
starting from the right-hand side of the rule (that’s why there’s 2 sets of 
numbers on each edge of the ruler). 
 
For our practice worksheets, we’ll use a variety of scales, but for our 
project, we’re going to use the ¾” and ½” scales on the Architect’s Rule.  
This means that 3/4” on the blueprint represents 12” (1 foot) in real life, or 
½” on the blueprint represents 12” (1 foot). 
 
Remember! 

• There are 12 inches in a foot.   

• Feet and inches are written this way:  5’ 4”  or   5’ – 4 
This means 5 feet and 4 inches, NOT 5.4 inches (Incorrect) 

 
  

Picture	  Source:	  
http://www.ehow.com/how_6552641_read-‐
architectural-‐scale-‐ruler.html	  
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Assignment 2:  
1. Watch This Video: Link  

(Which video is best at showing 
you how to use an Architect’s 
scale) 

 
2. Get the “Scale Ruler Worksheet” 

and try the example question to see 
if you get the same answer as 
stated on the worksheet.   
 
Procedure: 
• Find the end of the Architect’s rule with the “1” scale on the 

corner 

• Put the Zero at the end of the line that you want to measure (the 
example line). 

• The line extends past the 5.  So, move 
the ruler to the right so the 5 is at the 
end of the line.  Now read the “inch” 
scale on the left side of the ruler.  It 
should point to the line shown in the 
illustration to the right.  In other words, 
to 2 inches.   

• So the answer is 5 feet and 2 inches.  (5’ 2”) 
 
Once your answer matches the answer shown, take you worksheet 
and ruler to the teacher and explain to him how to use an Architect’s 
rule.   

3. Complete the rest of the worksheet! Check you answers with the 
instructor before going on to the next lesson. 
If you didn’t get the answers correct, then tell your instructor.	  

	  
	  
  

Scale	  



A	  Jones	  (GMCS)	  2013	   6	   Construction	  Module	  

Lesson 3:  
Building From Blueprints	  
 
A blueprint is an architect’s 
instructions for the builder.  It is 
like a cook’s recipe.     
 
You will need to know how to 
read the blueprint before you start 
building.  
 
You will be using the Wall Layout 
Guide (Sheet 2), that is the Top View of the 
house.   Notice that it is in ½” = 1’ 0” Scale.   
 
All side view Blueprints are in ¾” = 1’ 0” scale.   
You will need to look both blueprints as you frame a wall. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
  

This	  wall	  (circled	  in	  RED)	  is	  the	  
same	  as	  the	  wall	  above.	  One	  is	  the	  
top	  view	  and	  the	  other	  is	  the	  side	  
view.	  	  You	  will	  need	  both	  views	  to	  
construct	  it	  properly.	  

Picture	  Source:	  
http://www.customsmarthomes.net/assets
/images/Custom%20plans%20photo.jpg	  
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Assignment 3: 
 
Find the “Wall Layout Guide” blueprint and the “Wall 3 – Gable Roof” 
blueprint. 
 
On the “Wall Layout Guide”, there is a legend that tells 
you the symbols that are used on the blueprint.  These 
terms are important.  
 
1. Write down each word from the Legend (and the 

other words on the blueprint) and come up with a 
suitable definition: 

 
(The glossary at the end might be helpful if you’re not 
sure) 
 
Stud: 
Cripple: 
Trimmer: 
Wall Tie: 

Header: 
Sole Plate: (sometimes called 
Bottom Plate) 
Cap Plate:  (sometimes called 
Top Plate) 
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2. Let’s start to build this Wall #3 on the blueprint. READ all this 

completely before getting out any wood! 
 

 
Studs are already cut to length for you.  All 
other boards will have to be cut.  Start at 
the right end of the wall.    
 
Get a bottom plate, lay it on the 
blueprint and with a pencil, mark where 
the studs should be located.  Do the 
same for a top plate.  Start at the right 
side of the and work towards the left when 
you put the studs in the proper location. 
 
Important Note: Studs are located at 16” centers.  That means 
that there is 16” between the center of one stud, to the center of 
the next one.  Why is this important?  It is important because 
sheathing comes in 4, 8, and 12 foot lengths.  The studs have to 
be exactly placed so the sheathing will line up exactly on a stud. 
 

 

 
The Lumberjack cutter has a very sharp blade so 
use it carefully. 

 
We’re going to glue the studs in place.  Put a piece 
of Wax paper down so glue doesn’t stick to the 
table.  You can use nails if you want. 
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1. Take note, where you measure the first 
stud.  All the others are measured from 
center. 

2.  Leave 3 ½” at the end when you put on 
the cap plate.  This allows you to “tie in” 
the corners later as shown in the 
illustration. 

3. This odd looking pattern represents the 
next wall going at 90 degrees to this one. 

 
Assignment 3: 
 Work on the first wall (discuss with the teacher 
which wall you need to start with)   

1
.	  

2
.	  

3
.	  
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Lesson 4: Nail Gun Safety	  
	  
Nail guns have made construction a lot faster and 
more efficient.  The problem is, the tool has to be 
used correctly or else there is a great risk of injury 
or even death. 
 
Watch the 2 videos.   
Answer (or add to the previous answers) as you 
 
Video 1:  
http://www.youtube.com/watch?v=qY0-5oU4POE 
 
 
Video 2: 
http://www.youtube.com/watch?v=SOZIBZGsjsk 
 
 
Assignment 4: 

1. How can knots in wood affect the nail and what do you do to protect 
yourself from this. 

2. What are all the basic safety rules in the videos? 
3. Complete this sentence as heard in the video:  “You’re a pro…      “ 

	  
	  
	  

 
 
 
 

Photo	  Credit:	  	  
http://sp.life123.com/bm.pix/pneu
matic-‐nail-‐gun.s600x600.jpg	  

Photo	  Credit:	  	  
http://ilab.engr.utk.edu/cirpc/images/tipslider/18-‐nailgun.jpeg	  
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Lesson 5: Corners 
 
 
Notice the way the studs are placed in the 
illustration to the right.  Sheathing has to have a 
stud to in the corner but, we also have to leave 
room for insulation.   
 
 
 
 
 
 
 
This is a more advanced framing technique: 
Using two studs instead of four in outside corners saves a lot 
of lumber but most importantly, it allows more insulation.  
Insulation is only effective if it is not squeezed together.	  

	  
Source:	  http://www.greenbuildingadvisor.com/green-‐basics/energy-‐efficient-‐framing-‐aka-‐advanced-‐framing	  

 
 
 
Assignment 5:  Work on the next wall that connects to the 
wall that you just finished. 
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Lesson 6: Future Framing Techniques 

 
 
A house isn't just wood and nails anymore.  Advances in building 
technology haven't eliminated the need for good old sawn lumber, but a 
move to more efficiency is making other engineered materials very 
popular.  Engineered lumber is generally more costly than traditional 
lumber but overall there are many advantages. 
 
It’s not so much that engineered wood is stronger, although in many cases 
it is, but that it is more consistent and predictable.  When steel is combined 
with wood in the form of joist hangers, rafter ties, and steel connectors, 
wood can support more weight with less thickness.  
 
Click on the link and read the article, “The Future of Home Framing Is 
Here”.   
 
From the information in this section and in the article, answer these 
questions: 
 

1. Is engineered lumber stronger than traditional lumber or are there 
other benefits?   

2. What other materials make traditional 
lumber stronger while needed less of it? 

3. Why do we need to start to listen to 
recommendations that make building 
more efficient? 

4. What is a “Net Zero” house? 
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5. What is the focus to actually create a “Net Zero” house? Explain! 
6. OVE (Optimal Value Engineering) cut the cost of houses by 

eliminating unnecessary lumber.  Name three things that they 
suggested. 

7. Look at the two illustration of a corner (looking down at it) on page 
52.  What is the issue with the top one? 

8. Look at the second insulation illustration on p. 52, and indicate three 
ways that insulation was improved. 

9. What are the two most noticeable differences between the two 
identical walls shown on page 53? 

10. “R-value” is the way we rate insulation.  The higher the number the 
better.  Compare the R-Value between the “Standard Wall Framing” 
on p.53 with the “Smart Wall Framing” on p. 53.  

11. The framing photo on page 54 of the article shows 12 ways to build 
more efficiently.  List them in your own words (if you don’t 
understand a term, then ask). 

 
This video reinforces the ideas in the article. Link 
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Lesson 7: Label  
It is important to know the terms related to the work you have been doing 
so this lesson will focus on you explaining the terms. 
We’re going to do three things: 

1. Fill in the explanation for each of the 8 terms on the answer boxes 
provided.  Cut them out. Use the glossary to help you.   

2. Build the sample wall shown. The scale drawing is on the worksheet.  
On the worksheet, Label the parts and write a definition in your own 

3. In the end, stick your wall to the worksheet and stick the definition in 
an appropriate place.. 
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Building Materials  
Plywood is made up of thin sheets of veneer or "plys" glued together in 
layers (typically five), with the grains perpendicular to each other.  OSB is 
wood shavings glued together with resins.  It is less expensive. 
 
Regular wood is planed down from it’s original dimensions.  A 2x4 is really 
about 1 ½” by 3 ½”.  Interior walls are predominantly made from 2x4s, 
which are deep enough to fit plumbing and wiring between the studs, while 
2x6s make better exterior walls because they leave more space for 
insulation.  	  
	  
Exterior	  Walls:	  
Standard walls are 8 feet high. Older homes and warmer climates will 
have 2x4 wall studs. Newer homes in colder climates will use 2x6s, to 
create more space for insulation. 
	  

	  
http://www.homedepot.com/webapp/catalog/servlet/ContentView?pn=KH_PG_DK
_Lumber_Choices&storeId=10051&langId=-‐1&catalogId=10053	  
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Carrying	  Beam	  Requirements:	  
A	  carrying	  beam	  usual	  runs	  through	  the	  center	  of	  the	  basement	  to	  support	  the	  
weight	  of	  the	  house	  on	  the	  floor	  joists.	  	  The	  Carrying	  beam	  is	  supported	  by	  the	  
concrete	  foundation	  at	  each	  end,	  and	  by	  jack	  posts	  (metal)	  along	  the	  length	  of	  the	  
beam.	  
	  
Traditionally, the floor joists are made of 2x8 - 2x12 boards. However, today the 
best choice for floor trusses are composite "I" beam joists. They are 
environmentally friendly using up to 60 percent less wood to make than a solid 
wood joist and are straighter, stronger and lighter than traditional floor joists. 
	  
http://www.thevennumhouse.com	  
	  

	  
http://www.naturalhandyman.com/iip/infxtra/infload.html	  
	  
 
Using joist hangers: 
http://www.icfmag.com/how-to/ht_installing_floor_joists.html 
	  
	  
	  
	  
	  
	  
	  
Framing:	  
Framing is one of the most exciting phases 
of the construction process. During the 
framing phase you will watch the house 
take shape. Most people get very excited 
when the framing is done, thinking that the 
house is almost built. In reality, the house is 
only about one-third complete. 

Photo	  Source:	  
http://www.infoforbuilding.com/home_constr
uction_phase_2.html	  
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Framing consists of top and bottom plates and wall studs.  If there is a 
door or window in the wall there are Headers, Trimmers, and King 
Studs also. 	  
	  
	  
http://geoosi93.blogspot.ca	  
	  

	  
http://www.wet-‐basement.net/images/oth_how-‐build-‐add_25.jpg	  
	  
	  
	  
	  



A	  Jones	  (GMCS)	  2013	   18	   Construction	  Module	  

	  
http://www.infoforbuilding.com/home_construction_phase_2.html	  
	  
Sheathing:	  
	  
Building scientists recommend replacing OSB or plywood sheathing 
with rigid foam insulation. This reduces the transfer of heat and cold 
through wood framing, a phenomenon known as thermal bridging. 
http://www.greenbuildingadvisor.com/green-‐basics/energy-‐efficient-‐framing-‐aka-‐
advanced-‐framing	  
	  
The main principle of advanced framing is to eliminate unnecessary 
lumber.	  
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Glossary	  
	  
	  

	  
Sources:	  
http://howtobuildahouseblog.com/house-‐framing-‐or-‐rough-‐carpentr/	  
http://visual.merriam-‐webster.com/house/structure-‐house/foundation.php	  
	  
 
Baseboard - A finishing board or molding at the bottom of a wall; it covers the space 
between the floor and the wall. 

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

Brace  - Vertical or diagonal member used to strengthen the studs and to keep them 
from deforming. 

Bridging  - Structure composed of two members forming an X and placed between 
the joists to reinforce them and keep them from deforming. 

Cap Plate - The upper top plate used to tie walls, or sections of walls 
together when framing. 

Ceiling Joist  - Level member to which the ceiling sheathing is attached; for a sloped 
ceiling, it is usually attached to the rafters. 

Compound Miter - A miter (angle) cut with the saw blade sloped at a 
specified angle (i.e. 22°, 45°). 
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Corner Braces - Diagonal braces placed at the corners of framed walls to 
stiffen them and provide extra strength. 

Corner stud /Corner Post - Strong stud located at the corner of the frame. 

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

Crown - The upward bow, curve or rise along the length of a board. Deck 
boards are set on end with the crown up. Over time, the crown will sag and 
the board will straighten. 

Decking - Usually referring to outside projects, the lumber that forms the 
floor surface. Decking fastens directly over the floor joists. 

Double plate  - Level double member attached to the top ends of the studs; it also 
supports ceiling joists and rafters. 

Drain tile  - Perforated pipe draining water from the soil; it also protects the 
foundation from frost and pressure caused by wet soil. 

End joist  - Member perpendicular and attached to the floor joists at their ends to 
form the exterior framework. 

Fascia - The visible flat front board that caps the rafter tail ends and fly 
rafter edges. 

Floor joist  - Level member resting on a ledger and a sill plate and intended to 
support the floor. The main subfloor framing members that support the floor 
span. Joist are usually made of engineered wood I-beams or 2x8 (or 
larger) lumber. 

Footing  - Spread-footing section supporting the foundation wall; it is usually made of 
cement. 

Foundation  - Part of the wall located below ground level and wider than the wall 
itself, which it supports; it is usually made of cement. 

Gable stud  - Vertical member of a frame transferring the roof’s load to the double 
plate. 

Girder  - Especially strong level member transferring the load above it to its 
supporting wall. 

Gravel  - Bed of small stones absorbing smaller particles found in water to prevent 
them from blocking the drain; it also keeps the drain in place. 

Header  - A beam placed perpendicular to wall suds above doors, 
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windows or other openings to carry the weight of structural loads. 

Insulating material  - Material impeding heat loss to the outdoors or the cold from 
entering. 

Jack Stud – The board nailed to the king stud that supports the header when 
framing a window.  Also called the Trimmer. 

Joist - Parallel framing member installed horizontally to support floor and 
ceiling loads. 

Joist Hangers - Metal brackets designed to hold joist ends. Using hangers 
is usually faster and easier than toenailing joists. 

Ledger  - Level member located along a girder and supporting the ends of the floor 
joists. 

Load-bearing Wall - A wall that supports structural weight above it. 
Identified by having overlapped or butted ceiling joists running 
perpendicularly above it  

Miter - An angled cut, usually 45°. Unlike a compound miter cut, the saw 
blade remains straight at 0°. 

Molding  - Finishing molding attached to the baseboard where it meets the floor; its 
cross-section is a quarter circle. 

Non Load-Bearing Wall - A wall that supports no load other than its own 
weight. 

On Center (O.C.) - The term used to define the measured spacing between 
studs, joists, rafters, etc. O.C. measurements are taken from the center of 
one member to the center of the adjoining member. 

Penny - A term applied to nails that originally meant the price per hundred. 
Today, it indicates nail length and is abbreviated with the letter "d," the 
English sign for one cent. 

Pitch - The angle of the roof slope, measured as "X" inches per 12" (x/12). 
Roof pitches commonly range from 4/12 to 8/12. To calculate a roof's pitch, 
place a carpenter's level positioned level on roof line, measure out 12" on 
the level, from that 12" point measure down to the roof line. This figure (i.e. 
4" to 8") is the first number of the pitch. 

Plumb - The term used to define a vertical element that is perfectly 
perpendicular to a level surface above or below. 
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Plywood - A piece of wood made of three or more layers of wood veneer 
laminated together with glue. 

Rafter - Diagonal frame member of a sloped roof resting against the tie beam and the 
double plate; it supports the roof. 

Rough Opening - The framed-in opening, slightly larger than the actual 
window/door, that replaces wall studs to support the structure and 
accommodate a window/door. 

Sheathing - The structural covering applied over studs, rafters or roof 
trusses. 

Sill  - The piece of structural wood forming the lower side of a window 
opening. 

Sill plate - The horizontal wood member that is anchored to the 
foundation masonry to provide a nailing surface for floors or walls built 
above. 

Sheathing  - Wall covering attached directly to the frame serving as a base or 
support upon which to nail other facings. 

Soffit - The underside board of eaves and rakes. Soffits are often vented to 
draw air into the attic. 

Span - The distance between the structural supports in floors, ceilings and 
roofs. 

Strut - Member placed between two studs to keep them evenly spaced and to 
increase stability and strength. 

Stud  - A 2x4 or 2x6 vertical framing member used to construct walls and 
partitions. 

Subfloor  - Planks or plywood laid on floor joists; the floor covering is in turn laid on 
it. 

Toe-nailing - Starting a nail at an angle or slant in one framing member and 
driving it through into a second (usually perpendicular) framing piece. 

Top Plate - The top horizontal framing members of a framed wall. 

Trimmer – The board nailed to the king stud that supports the header when 
framing a window.  Also called the Jack Stud. 

Wall tie – Wall ties are used to join two perpendicular walls.  A Wall Tie is two 
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studs with three short 2”X4”s between them.  The three short 2”X4”s should be 
flush with the side of the wall tie that touches the adjoining wall. 

Wall Stud  - Vertical member used in walls to support the double plate; the facing is 
attached to it. 

Window Sill  - Level member at the bottom of a window opening. 

Wood flooring  - A room’s decorative floor covering made of wooden squares or 
strips of wood. 
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