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DISCLAIMER

ALTHOUGH THE AUTHOR AND PUBLISHER HAVE MADE EVERY EFFORT TO ENSURE THE INFORMATION IN
THIS BOOK WAS CORRECT AT PRESS TIME, THE AUTHOR DO NOT ASSUME AND HEREBY DISCLAIM ANY
LIABILITY TO ANY PARTY FOR ANY LOSS, DAMAGE, OR DISRUPTION CAUSED BY ERRORS OR OMISSIONS,
WHETHER SUCH ERRORS OR OMISSIONS RESULT FROM NEGLIGENCE, ACCIDENT, OR ANY OTHER CAUSE.

THIS DOCUMENT IS AND ITS CONTENTS ARE PROVIDED FOR YOUR PERSONAL USE. THIS DOCUMENT IS
THEREFORE PROVIDED UNDER A CREATIVE COMMONS NON-COMMERICAL SHARE.

OUR PRODUCTS MAY BE USED BY EXPERIENCED, SKILLED USERS, AT THEIR OWN RISK. TO THE FULLEST
EXTENT PERMISSIBLE BY THE APPLICABLE LAW, WE HEREBY DISCLAIM ANY AND ALL RESPONSIBILITY,
RISK, LIABILITY AND DAMAGES ARISING OUT OF DEATH OR PERSONAL INJURY RESULTING FROM
CONSTRUCTION, ASSEMBLY OR OPERATION OF OUR PRODUCTS. YOUR USE OF THIS DOCUMENT IS AT
YOUR RISK. THE INFORMATION, MATERIALS AND SERVICES PROVIDED ON OR THROUGH THIS
DOCUMENT ARE PROVIDED "AS IS" WITHOUT ANY WARRANTIES OF ANY KIND INCLUDING WARRANTIES
OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE, OR NON-INFRINGEMENT OF
INTELLECTUAL PROPERTY. NEITHER US NOR ANY OF AFFILIATES WARRANT THE ACCURACY OR
COMPLETENESS OF THE INFORMATION, MATERIALS OR SERVICES PROVIDED ON OR THROUGH THIS
DOCUMENT. THE INFORMATION, MATERIALS AND SERVICES PROVIDED ON OR THROUGH THIS
DOCUMENT MAY BE OUT OF DATE, AND NEITHER US, NOR ANY OF OUR AFFILIATES MAKES ANY
COMMITMENT OR ASSUMES ANY DUTY TO UPDATE SUCH INFORMATION, MATERIALS OR SERVICES. THE
FOREGOING EXCLUSIONS OF IMPLIED WARRANTIES DO NOT APPLY TO THE EXTENT PROHIBITED BY
LAW. PLEASE REFER TO YOUR LOCAL LAWS FOR ANY SUCH PROHIBITIONS.

WITHOUT LIMITING THE GENERALITY OF THE FOREGOING, WE HEREBY EXPRESSLY DISCLAIM ALL
LIABILITY FOR PRODUCT DEFECT OR FAILURE, CLAIMS THAT ARE DUE TO NORMAL WEAR, PRODUCT
MISUSE, ABUSE, PRODUCT MODIFICATION, IMPROPER PRODUCT SELECTION, NON COMPLIANCE WITH
ANY CODES, OR MISAPPROPRIATION. WE MAKE NO WARRANTIES TO THOSE DEFINED AS "CONSUMERS"
IN THE MAGNUSONMOSS WARRANTY-FEDERAL TRADE COMMISSION IMPROVEMENTS ACT. THE
FOREGOING EXCLUSIONS OF IMPLIED WARRANTIES DO NOT APPLY TO THE EXTENT PROHIBITED BY
LAW. PLEASE REFER TO YOUR LOCAL LAWS FOR ANY SUCH PROHIBITIONS.
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Basic Roof Framing Instructions

The first step in conventional roof framing is to layout and cut a
common rafter pattern. The rise and run of the common rafter will
determine the height of the ridge board as well as the length of any hip
/ valley rafters that may be involved with a conventionally framed roof.

Conventional framing of roofs falls under the heading of rough framing
carpentry. Anyone who has ever tried framing a roof can tell you it is a
fine tuned skill that can only be acquired with experience.

Many a carpenter has been frustrated by this seemingly dying art. Even
though conventional framing has been around for centuries, with the
advent of trussed roof systems, the demand for pro roof cutter's has
decreased. The modern day truss manufacturer can build them to
match nearly any conventional roof. But not always.

However, if you are building an addition, garage, shed, doll house, or
similar structure it is often less expensive to use conventional roof
framing. You should be able to avoid problems such as, delivery costs,
site space restrictions, also single framing members are lighter than a
whole truss.
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Calculating common rafter length.

Anatomy of a Common Rafter

Below is an image of the common rafter as it is used in roof framing. If
you familiarize yourself with the components that make up the rafter it
should assist you in this roof framing task.

Anatomy of a Common Rafter

Plumb Cut—

|
Ridge Board

Collar Tie

Ceiling Joist

*——————— Double Top Plates

= \Wall Stud
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Roof Framing Scenario

In this rafter tutorial we will be using a hypothetical roof framing
situation. We will be figuring the pitch, rafter length, lumber size, and
on center spacing for the rafters. The building width is 24' with a 6/12
pitch and a 12" eave and 2 by 6 fascia.

Determine Length of Common Rafter

Determine Span : This is accomplished by measuring the overall width
of the building where rafters are to sit. In our case this is 24 feet

Determine Run : Divide the span in half, in our case 24 feet divided by 2
= 12 feet run. This is the horizontal distance the rafter travels to meet
the one from the other side.
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Determine Overall Span of Common Rafters

Measure Overall Width of Building Where
Rafters are Going to Sit

k

24’

I 3

Determine Run of Common Rafters
Divide Building Width By Two

This is the Run of the Rafters

Y

'
L |

12 12'

I 3

Determine Lumber Size and O.C. Spacing : When determining lumber
size to be used in roof framing keep in mind to use the horizontal run of
the rafter not the length or span. | use the American Wood Council
rafter span calculator. In our case the lumber will be 2 x 6 S-P-F #2 on

16" centers.

Find Length of Common Rafter : | use a Construction Master 5
Calculator to determine rafter length, however they cost between $50 -
$100 and would not recommend them unless you make your living
cutting roofs. | have discussed alternative methods. There is also an
online rafter calculator.

7|Page


http://www.awc.org/calculators/span/reversecalc/reversecalc.asp
http://www.construction-resource.com/calculators/roof-frame.php

The values needed to enter into the Construction Master Calculator are
Span 24 feet Pitch 6 Inch. | always take the width of the ridge board out
when figuring out my rafter length. In this case we will be using a 2x8
ridge board. When roof framing always use the next larger size lumber
than rafters for the ridge board to achieve full bearing.

Here are the sequence of key strokes for the Construction Master
Calculator. 24 feet minus 1 inch 1/2 divided by 2 equals 11 feet 11 inch
1/4 Run 6 inch pitch Diag 13 feet 4 inch 3/16.

The diagonal number is the measurement from the ridge board to the
outside edge of the wall it will sit on. After adding the length of the tail
we will need 16 foot lumber for this job. When ordering lumber do not
forget the length of the eave.

Actual Rafter Length

e M ]

Add Length Needed
For Tail

heoretical Length

\%’ / Ridge or Plumb Cut

Ridge Boarid

Select Rafter Stock : From the lumber pile find a straight and light 16
foot 2x6. This will be used as a pattern once completed and depending
on how many rafters you need to cut a lighter one will be welcomed by
the end of the day. Place stock on saw horses with the crown of the
lumber facing away from you.
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Mark and Cut the Top Plumb Cut : To get the proper angle for this cut
place a framing square on the lumber as shown in the thumbnail below.

In this example | have doubled the 6" pitch and 12" run represented by
the framing square. You can use 6" on tongue (skinny part) and 12" on
body (fatter part) and it will still be the proper angles.

The reason | double everything on the square is to achieve longer
marking areas, which comes in handy on larger rafters.

Marking the Plumb Cut

" | N
24 / 12"

Mark and Cut This Edge

Finished Plumb Cut

Measure Rafter Length and Mark Outside Edge of Building : Hook your
tape measure on the top edge of plumb cut and mark 13' 4" 3/16 on
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the top edge of the rafter. Place framing square on rafter as shown
below and mark plumb line that represents outside edge of building.

Measure the Rafter Length
[/Mark Here Measure From Here-\mh

The Next Step Represents Outside Edge Of Building
and Plumb Cut of Birdsmouth

Align with Measured Mark

Mark this Edge

AN
N

12"/ ™

24"

Lay Out and Cut the Birdsmouth : Referring to the thumbnail below,
place the framing square on the lumber as shown and mark the level or
seat cut of the birdsmouth.

This is where the common rafter will rest on the outside wall. The
length of this cut should be 4" to achieve full bearing. Slide the framing
square up and down the rafter until the cut is the length desired.
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Laying Out the Birdsmouth

.1.1.“

r T <

Mark Here /

i

\\ Remove This Part

Plumb Cut / Finished Birdsmouth Cut
\

\ 4// Level or Seat Cut

Layout and Cut the Tail of Rafter : Place framing square as shown in
diagram below. Since we have a 12" eave we want to mark 10" 1/2 to
allow for our 1" 1/2 fascia.

11| Page



Tail of the Common Rafter

$ ™~

; N

lign with Back of Birdsmouth
Mark 10" 1/2 —*

Align with 10" 1/2 Mark

e CNAL

Mark This Edge
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Finish the Tail Cut

Cut on These Two Lines

Here is the Finished Common Rafter

Make Sure to Test for Fit Before Cutting All Common Rafters
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Framing Square Basics & Common
Rafters

The framing square is one of the most useful and versatile tools in
carpentry. It can be used to layout and cut common rafters, hip rafters,
staircase stringers, these few items are only the tip of the iceberg.
Many books have been written about the uses of the steel square.

| will discuss the most efficient ways to layout and cut common rafters.
Most roof cutters consider their square one of the more important
tools they own, calling it a fine tuned instrument.

When considering the purchase of a new square, go for quality, those
$12 ones just will not cut the mustard under normal everyday use. The
square | use is a Stanley stainless steel model, which | have been using
for over 15 years, cost 30 some dollars and worth every penny.

| will discuss three different methods of laying out common rafters with
a square. | know that there are many more ways of accomplishing this
task, | have probably used most of them at one time or another.

You can ask five different carpenters how to figure and cut rafters and
get that many different answers. Whatever works best for you is the
method to be used.

| like to keep an open mind about carpentry because someone will
come along with a better idea.

Just to keep it simple | will use the same building dimension in all three
examples. The first method is the way | learned nearly thirty years ago
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called stepping it off, time consuming and tedious but still useful for a
small dormer or shed roof.

Stepping Off Common Rafters with a Framing Square

Scenario : You pull up to the job site at 6:40 AM knowing that your first
task of the day is to cut the common rafters for a 24' garage. There is
only one minor problem, your Construction Master calculator is
missing. It's not on the dash, in the glove box, or in your pocket. Where
could you have misplaced that darn thing? Worse yet maybe someone
decided they needed it worse than you, no time to worry about it now,
people will be waiting.

You can still get the job done, maybe not as fast as with your
Construction Master, however all will be well in the end.

Step 1 : Determine the span of the common rafters. Measure the
overall width of the building, for this example it shall be 24 feet.

Step 2 : Find the run of the common rafter. For a simple gable roof this
is half the overall width of the building. In this case to determine the
run divide 24' divided by 2 = 12",

Step 3 : Determine pitch of roof. In this example it will be a 6/12.This
pitch means there will be 6 inches of rise for every 12 inches of run.

Step 4: All actions performed with the framing square should be along
the top edge of rafter so place material accordingly. Begin by placing
the square at the top edge of rafter with the tongue (skinny part) on 6"
and the body (fat part) on 12", draw your plumb cut (where rafter rests
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against the ridge board) also mark where body section intersects the
material.

Now move the framing square down the common rafter and line up
tongue with previous body mark. Since the run of the rafter is 12' this
action will be repeated 12 times. After you have verified repeating this
step 12 times mark out another plumb cut line on the 12th body mark.
This line represents the outside edge of the building and plumb cut of
the birdsmouth.

Next, | like to add the tail or overhang of the building. Now mark out
your seat or level cut of the birdsmouth. The last step is to take off half
the thicknessof the the ridge board, by returning to the top plumb cut
and shortening it. If you are using a 1 1/2" thick ridge board this would
be 3/4".

Synopsis: Determine span, determine run, determine pitch, layout
rafter,cut, and test.
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Step Off Method For Laying Out

Common Rafters with a

Framing Square

Framing Square with Regular Calculator

This method of laying out common rafters is much faster, more
accurate, and easier than stepping them off with a framing square. This
is the method | used for many years, until the Construction Master
calculator came along. The basic steps for laying out the rafter are still
the same only you do not have to step off the square a dozen times.

Step 1 : Determine span of common rafters. 24'

Step 2 : Determine run of common rafters. 24' divided by 2 = 12'

17| Page



Step 3 : Determine length of common rafters per foot run. This can be
found on the left side body of the framing square. What you are looking
for is a table on the square similar to the one below. This is an
abbreviated version of what is actually on the square due to space
restrictions

Pitch in Inches 12 11 10 9 8 7 6

Length Common Rafters
16.97 16.28 15.62 15 14.42 13.89 13.42
Per Foot Run

Length Hip or Valley
20.78 20.22 19.70 19.21 18.76 18.36 18
Rafters Per Foot Run

Diff Length of Jacks 16" 21 20 19
225/8 20 181/2 177/8
Centers 11/16 13/16 1/4
Diff Length of Jacks 24" 33 32 28 27 26
311/4 30
Centers 15/16 9/16 7/8 13/16 13/16

Since this roof has a 6/12 pitch if you look under the number 6 on the
top row you should find the number 13.42". The .42 portion is in
fractions of an inch and will need to be converted over to feet and
inches later.

Synopsis: Determine span, determine run, determine pitch, layout
rafter,cut, and test.
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Framing Square and Construction Master

This method is by far the fastest, easiest, and most accurate of these
three methods of marking and cutting common rafters. Anyone who
does this kind of carpentry work really should learn how to use a
Construction Master calculator. | have been using one for over 15 years
and wonder how | ever got along without it.

If you read the beginning of this page you found the reference to
someone else needing it worse than me. My Carhart jacket was stolen
from the local watering hole and my calculator was in the pocket.
Maybe | should have left before the third beer, we all know how that
goes. Anyway the steps are to follow.

Step 1 : Determine overall span of rafters.
Step 2 : Determine run of rafters.

Step 3 : Determine length of rafter.

Step 4 : Layout rafter.

All four of these steps are much easier with a construction calculator.
All you really need to know is the span and pitch to cut the common
rafters. After just a few times of doing it this way you should be
comfortable with the calculator.

Armed with the information of 12' span and 6/12 pitch, here is how |
would go about figuring the length of the common rafter. Using a
Construction Master calculator | would enter 24' minus 1" 1/2 divided
by 2=run 11'11" 1/4 then 6" pitch then diag. 13'4" 3/16.

So the length of the common rafter from the outside wall to the ridge
board is 13'4" 3/16, however there is so much more information
available just from entering the run and pitch factors.
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Here are a few of the numbers the calculator stores just from these two
pieces of information. Run 11'11" 1/4, Diag. (Common Rafter)13'4"
3/16, Rise 5'11" 5/8, Hip or Valley Rafter 17'10" 7/8, Jack 1 11'10" 1/4,
Jack 2 10'4" 3/8, and it gives you the jack rafters all the way down until
0 is reached no matter how many there are.

You still have to use the framing square to lay out the rafter cuts,
however there is no need to shorten it up for the ridge board since |
took it out in the very beginning.

Anatomy of the Framing Square

There is no other tool available today that holds the answers to
common roof framing problems than the framing square. It would be
useless for me to go on and on about the many virtues of the steel
square. | will only talk to you about the little numbers on the framing
square that you will need for conventional roof framing. Many of the
solutions and numbers are outdated and seldom used by modern
carpenters.

There are two main parts to the square, the body and the tongue. The
body is the 2" wide 2' long blade on the square. The body is normally
used to mark the level or horizontal cuts on the rafter. The tongue is
the 1" 1/2 wide 16" long blade that is normally used to mark the plumb
or vertical cuts on rafters.

The body and tongue intersect at the heel on the outside edge of the
square. There is also front and back to the square which | could write a
whole chapter and probably only confuse you and myself. For this
reason | have included two images to better explain the front and back.
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Face of Framing Square
< 16" —]

1" 1/2

24" Rafter Tables

21|Page



Back of Framing Square

1Ell

SJUBWAINSEAY pJeog Xass3

Rafter Tables

The most important set of numbers on the framing square are the
rafter tables. These are located on the face side of the body. The first
four rows of numbers are the most important and the only ones | will
cover here.

Length of common rafters per foot run. This row represents how long a
common rafter is per foot of run. To find the number needed look
under the number of the pitch of the roof you are working on. For
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example if you look under the 6" mark on the outside edge of the body
you should find 13.42. If you look under the 9" mark = 15.

Length of hip or valley per foot run. This row represents the length of a
hip or valley rafter per foot run. As before if you look under the number
6" you should find 18, or the number 9" = 19.21.

Difference in length of jacks at 16" and 24" centers. There is actually
one row each for 16 and 24" centers. These two rows represent how
much longer or shorter the next jack rafter is than the previous one. In
other words if you need one longer, add the number from the column
to get the next one. If you are working your way downhill subtract the
number. As before if you look under the 6" mark for 16" centers you
should find 17" 7/8. Under 6" mark for 24" centers = 26" 13/16.

Brace Measurement Table

You might find the brace measurement tool handy if you build decks or
need a permanent, good looking brace for any reason. If you look
closely at the tongue on the back side of the framing square you will
see two small numbers stacked one on top of the other with a larger
single number just to the right of this smaller set of numbers.

The first set of numbers is 24 stacked on each other followed closely by
the number 33.94 inches. In other words if you need a brace for a porch
or deck set at a 45 degree angle, measure 2 feet away from the post
and 2 feet down the post and the length of your brace should be 33.94
inches.
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Tips for the Framing Square

Always use outside edge of framing square when possible to avoid
confusion.

Get a good framing square, the Wal-Mart cheapie will not do the job.

Use stair buttons to speed up the framing square step off method and
reduce the chance of mistakes.

Use the two foot step off technique if possible. To accomplish this
task, just double all measurements on the framing square. For a 6/12
pitch hold the tongue on 12 inches and the body on 24 inches.
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RESOURCES:

ONLINE RAFTER CALCULATOR:

http://www.construction-resource.com/calculators/roof-frame.php
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