
F raming a hip roof is a head-scratcher 
for most carpenters, but it doesn’t 
have to be. the process became a 

whole lot easier for me when I realized that 
the primary challenge in building a hip roof 
is one of layout, not math. And the key to 
layout is to know exactly where to begin and 
end measurements. 

In my approach, all the measurements are 
along the bottom edge of the rafter, short 
point to short point. this is not the way I 

measuring along the bottom edge of the rafter will put 
your layout marks right on the money

BY JOHN CARROLL

the hip is always at a 
shallower pitch than
the commons. for 
this 6-in-12 roof, the 
hip rafter has a 6-in-17 
pitch. on this build-
ing, 2x6 stock was 
used for all rafters, 
including the hips.

Hip-Roof Framing 
Made Easier

learned how to do it, but once I started think-
ing about the bottom plane of the rafters 
instead of the top (or instead of some theo-
retical middle line), everything fell into place. 
because I measure and mark along the bot-
tom of the rafters, where I measure to is where 
I cut from; and because there are fewer steps, 
there are fewer chances for mistakes.

Another advantage of my approach is that 
I don’t have to deal with dropping the hip 
because I use the same dimensional lum-

Hip rafter

these shorter rafters 
meet the hip rafter 
rather than the ridge 
and have the same 
pitch as common 
rafters.

Jack rafter

in this building, the 
ridge is the same 
dimensional lumber 
as the rafters.

Ridge

three common rafters meet at 
each end of the ridgeboard. they 
are called the king commons.

three common rafters meet at 
each end of the ridgeboard. they 
are called the king commons.

King-common rafters

ber for all the rafters and I align the bottom 
edges. On this roof, I used 2x6 lumber for the 
hips, jacks, and commons. this left the tops 
of the jacks 1⁄4 in. above the hip, which allows 
the sheathing to clear the hip and allows air 
to flow over the hip and up to the ridge vent. 
If I had wanted to have both the bottom and 
top edges in plane, I could have ripped down 
a 2x8 to a width of 53⁄4 in.

I also don’t have to make adjustments for 
measuring from the center of the board 

Common rafters these rafters 
run uninterrupted from the top 
plate to the ridge.

hip rafter has a 6-in-17 

these shorter rafters 

rather than the ridge 
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Use a story stick  
rather than a tape  
to minimize errors

On the end-wall top plate, 
mark the centerline. Then 
measure back half the thickness 
of the ridge (in this case,  
3⁄4 in.), and mark the first king-
common-rafter layout line.

Align the end of the story 
stick with the king-common 
layout line you just made. At 
the other end of the story stick, 
mark the inside of the sidewall. 
This is the common-rafter run. 
Also mark the outside of the 
wall and the eave overhang. 
You’ll use this later to figure the 
tail length.

Flip the story stick over 
onto the sidewall, and mark 
the rafter run from the inside 
corner of the top plate. This  
is the second king-common 
layout line.

Repeat these steps in the 
three remaining corners. This 
will locate the end of the ridge 
and the king-common rafters.

1

2

Ridge

3

locate the six king-common rafters
Finding the run of the common rafters allows you to locate the six king 
commons and establishes the length of the ridge. When viewed in plan, two 
king-common rafters and two exterior walls define a square (shown in pink) 
at each corner of the building. Ultimately, a hip rafter will bisect each square 
diagonally, creating two right triangles.

4

Eave 
overhang

Top plate

Sidewall

Layout mark

Run of 
common 
rafter

End wall

3⁄4 in.

Centerline

Ridge length

King commons

1

2

3

4
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because I take all my measurements from the 
edge of the board.

The other thing I do that’s a little dif- 
ferent is that I put down my English mea-
suring tape when I finish framing the walls 
and pick up a metric tape to frame the roof. 
In my approach, the metric system is easier 
to use when math is involved because there 
are no fractions to deal with. The math  
itself is simple to calculate because every rafter  
position and measurement can be explained 
with right triangles and dimensions that are 
based on the Pythagorean theorem (drawing 
above right).

Rafter length

USE A MULTIPLIER to  
find the COMMON-RAFTER LENGTH

Elevation view

Tail run

Tail  
length

Run

There are many ways to find a rafter length, but basically, you need to take 
the rafter run and convert it to the rafter length. You can use the Pythagorean 
theorem (explained below), or you can use the shortcut in the multiplier table. 
To use the multiplier, you need to know the run and the roof pitch.

Measure the common-rafter run on your story stick (see p. 87). Find the 
multiplier on the table below that corresponds to the roof pitch. Multiply the 
run times the multiplier to get the rafter length.

1

Multiply the tail 
run by the multiplier 
to get the tail length.

3

Short point of 
ridge cut

If the roof pitch is between the values 
in the table, say a 6.5-in-12, you can 
use the Pythagorean theorem. Get 
the run from the story stick. Get the 
rise by multiplying the run times the 
roof pitch expressed as a fraction 
(e.g., 6.5 ÷ 12 = 0.54; 0.54 x run = 
rise). Then solve for length with the 
Pythagorean theorem.

Use the multiplier table if you can, or the Pythagorean theorem if you have to

a (rise)

b (run)

c (length)

Roof pitch Common-rafter 
multiplier

Hip-rafter 
multiplier

3-in-12 1.031 1.016

4-in-12 1.054 1.027

5-in-12 1.083 1.043

6-in-12 1.118 1.061

7-in-12 1.158 1.082

8-in-12 1.202 1.106

9-in-12 1.25 1.131

10-in-12 1.302 1.161

11-in-12 1.357 1.192

12-in-12 1.414 1.225

Before I consider any of this, though, 
the first thing I do on a new job site is get  
acquainted with the details and visualize how 
the parts fit together. The project shown here 
is a simple storage shed. Because the roof is 
small and all the framing is 2x6 dimensional 
lumber, I don’t have to make adjustments for 
a larger ridge beam or hip rafters. 

Two tools make the job easier
First, I make a story stick out of a 2-in.-wide  
rip of plywood. I lay it on the top plate of 
the end wall and mark out the common- 
rafter run, the wall thickness (for the seat 

cut), and the eave overhang (drawing p. 87). 
The beauty of the story stick is that I can 
have all the initial measurements I need to 
frame the roof in one place. Then I can take 
the story stick down to the cut station and 
use it to make all the cuts without having to 
waste time running back and forth.

The second tool is a table of multipliers that 
give the ratio of hypotenuse to run for given 
roof pitches (sidebar above). One column is 
for common rafters, and one is for hip raf-
ters. In other words, the table serves as my 
cheat sheet for figuring rafter lengths. The 
multiplier times the run is the rafter length. I 

a² + b² = c²

Measure the rafter length along the 
bottom edge of the rafter (see the sidebar 
on pp. 90-91 for the cut sequence). In my 
approach, the rafter length is the distance 
from the short point of the ridge cut to the 
short point of the seat cut.

2

Short point 
of seat cut

Roof pitch

6

12
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The hip rafter is a little different from a common rafter: It has a 
shallower pitch, a double-bevel ridge cut, a longer run, and typically 
a longer seat cut. Find the run first (see plan view below), then use 
the hip-rafter multiplier (table facing page) to get the rafter length 
and the tail length.

Hip-rafter run

figure hip-rafter run, then length

Elevation view

Hip-rafter length

Multiply the hip-rafter run times 
the multiplier (table facing page) to 
get the hip-rafter length.

2

Notch the outside 
corner of the building 
with a circular saw.

Mark the hip-rafter layout on the top plate (photo below). 
Establish point A where the hip-rafter layout line intersects the 
inside of the top plate. Measure back to the nearest king common 
(this is the layout line you already made with the story stick). 
Multiply this distance by the square root of 2 (1.414) to get the  
hip-rafter run.

1

Short point of 
double bevel

Short point of seat cut
Because the hip rafter 
joins the ridge at the 
intersection of two king 
commons, the ridge cut 
is made with a double 
bevel.

Point A

Top plate

Ridge Double-bevel 
short point

Hip-rafter run

Plan view

King-
common 
rafter

King-common layout

The hip rafter, king-
common rafter, and 
top plate make an 
equal-sided right 
triangle in plan view.

Point A

To lay out the hip-rafter tail, 
multiply the common-rafter tail run 
you already calculated times the 
square root of 2 (1.414). Then use 
the multiplier to get the hip-rafter 
tail length, measured from the short 
point of the seat cut to the short 
point of the double-bevel tail cut.

3

King-
common 
rafter
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Lay out the jack rafters on the top plate. I like to stack 
them over the studs of the sidewall, then transfer that same 
layout to the end wall with my story stick. Find the jack-rafter 
run by measuring from point A to the jack-rafter layout mark. 
As seen in the plan view, this measurement is equal to the run 
of the jack rafter.

1

Point a

king-common rafter

find the Jack-RafteR RUn, then get the length 
With the common-RafteR mUltiPlieR

Use a jig to mark 
and cut the rafters

Multiply the jack-rafter 
run by the common-rafter 
multiplier to get the jack-rafter 
length (the short point of the 
bevel to the short point of the 
seat cut). Cut the tail exactly 
like the common-rafter tails.

2

Jack-rafter plan view

Elevation view

Jack-rafter length

short point 
of bevel cut

layout 
mark

Plumb 
ridge cut

Rafter length

short point 
of beveled 
plumb cut

Jack rafters get the same angled 
plumb cut as a common rafter, 
but are beveled at 45°.

Run

Jack-rafter 
run

story 
stick

equal 
distance

short point of 45° 
bevel cut

short point 
of seat cut

Tip: Clamp the Speed 
Square to the rafter so that 
you can hook the tape at the 
short point of the plumb cut. 

Ridge

hip rafter
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write this table in my job-site notebook, but 
you also can find these values in any good 
roof-framing book.

If you’re on a roof that falls in between 
two values on the table, say, a 61⁄2-in-12 roof 
pitch, you can resort to the equation a2+b2=c2  
(sidebar p. 88). tip: If math is really not your 
thing, try thinking of the equation in plain 
language; i.e., the run times itself plus the rise 
times itself is the rafter length squared.

Look at the roof in plan view
Laying out hip rafters is one of those situa-
tions where a 3-D image is not as clear as a 
two-dimensional drawing. If you look at the 
roof from a plan view, you can see that the 
hip-rafter run is the hypotenuse of a simple 
90° triangle with equal sides (drawing p. 89). 

Use a Speed Square to lay out both sides of 
the hip rafter on the plate. establish point A 
where the layout line meets the inside edge 
of the top plate (photo p. 89). measure from 
point A to the layout of the nearest king-
common rafter. Use this measurement to 
calculate first the run and then the length of 
the hip rafter as explained on p. 89.

Once you’ve got the hip rafter’s length, go 
back to thinking in 3-D. the rafter length 
just calculated represents a line along the bot-
tom edge of the board from the short point 
of the double-bevel cut to the short point of 
the seat cut. For this roof, I worked through 

Lumber is sized and sold based on the 
English system, so it makes sense to 
build with an English tape measure—most 
of the time. However, when I’m doing a 
framing project that involves complicated 
math, I like to use the metric system because 
it’s easier to add, subtract, and multiply. When I 
first started using a metric tape measure, I thought there 
would be an adjustment period. But there wasn’t: Most of us are used to 
looking at units divided into 10 equal increments, like the degree scale on 
a miter saw. Metric tapes are sold at most hardware stores or online.

METRIC VS. 
ENGLISH SYSTEM

build with an English tape measure—most 

framing project that involves complicated 
math, I like to use the metric system because 
it’s easier to add, subtract, and multiply. When I 
first started using a metric tape measure, I thought there 
would be an adjustment period. But there wasn’t: Most of us are used to 

metric decimal tape

the seat cut and the tail in the same way as 
the common rafters except that instead of 
extending the seat cut far enough to clear the 
top plate, I notched the corner of the double 
top plate to get a clean fit and to strengthen 
the hip rafter’s tail.

Jack rafters have the 
common-rafter pitch
to keep the layout simple and 16 in. on cen-
ter, I retain the layout from the sidewalls and 
use the story stick to create a mirror image 
on the end walls. this method will add some 
redundancy, but the important thing is to 
have each pair of jack rafters meeting at the 
same spot on the hip rafter. 

A plan view shows that the distance from 
the short point of the hip rafter’s seat cut 
(point A) to the jack-rafter layout mark is 
also the run of the jack rafter to the short 
point of the bevel cut.

Use the common-rafter multiplier to cal-
culate the lengths of the jack rafters, and lay 
out the seat cuts and tails exactly the same 
way as you figured out the common rafters. 
the plumb cut then is made with your saw 
set at a 45° bevel, creating the jack rafter’s 
bevel cut. 

John Carroll is a general contractor in 
Durham, N.C. Photos by the author, 
except where noted.

Tip: Stop the fence short of 
the jig’s plywood edge. This 
way, the saw can clear when 
you use the jig as a saw 
guide for plumb cuts.

Once you’ve taken all the measurements and written them on 
the story stick, you’re ready to cut common rafters, hip rafters, 
and jack rafters. Make this layout jig and cutting guide from a 
piece of plywood that has a square factory corner. For the com-
mon-rafter jig (shown here), just double the roof pitch in inches. 
For a 6-in-12 roof, mark 12 in. on one side for the rise and 24 in. 

on the other edge for the run. Connect the marks to complete 
the triangle. After cutting the plywood, affix a 1x2 fence to the 
long side. When you finish the jig, write the multiplier on it in 
red. For the hip-rafter jig, the rise is 6 in., but the run is 17 in. 
Instead of doubling the rise and run for the hip-rafter jig, multi-
ply them by 1.5, which makes the jig easier to handle. 

seat cut
heel cut

tail length

Plumb 
tail cut

fence

24-in. 
run

12-in. 
rise
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