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Compound Angle for Hopper

Hopper Compound Angles compared to Lavover Hip Roof

w the panels composing the hopper
Jollew the purling in a Hip roof®

Angle on the Panel

= Sheathing Angle h Angle on the Stick
=90°— P2 — T = Sheathing Angle
Saw Blade Bevel Angle along edge of Panel h =00"-P2
= %0% — Sum of Backing Angles Saw Blade Bevel Angle
=% - (CSm+ CSa) = 00° = Sum of Backing Angles

=00°—{(C5m+ CSa)
Angle Formulas ... General Case

Wireframe skeiches of Hopper Angles unequal panel sfope angles , frregnlar cormer angle in plan view

Corner Angle in Plan View = W
Main Panel Slope Angle = 55
Adjoining Panel Slope Angle = S

Elevation || Fase
Plan

o
Run ans s
Mai hi lansS snW
. Sheathing Angle _th[s‘nSSHanScosSScOSW
T Corner
b Rise tanSs sinW
Angle Slope Angle = arctan | ——— =
igle  Slope Angl [le] Apgoipiog Sheaihing Anglx = xrcim [sinS+thS cosS oosw]

Saw Blade Bevel Angle = arcsin ( cosS8S cosS — sinSS sinS cosW)

Exploded view of Hopper Pauel

] Saw Blade Bevel Angle along edgze of Panel

e [ =90° = Sum of Backmg Angles

il / =90°"—={(C3m+ C3a)

;" e HOfe! the Sinv Blade Bevel iy equal along
the eidges of Doth of the abufting panels

-f":hl.gie on the Fanel

= Sheathing Angle

=0)°-P2

.. thix angle may be nnegqual on each panel for

diffevent combinations of panel stope angles
and freegnlar corner angles in plan view
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Compound Angle for Hopper: Layover Backing Bevel

Non-Rectangular Section Calculator Analysis

Given values ... Of

Main Slope Angle = S8 = 40° layover type Hopper Compound Angle
Adjoining Slope Angle = § = 607

Corner Angle in plan view = W = 90~

Framing anid Joinery

Angle Caleniator refums ...

00° — P2 = 69.63943°... Main Sheathing Angle

007 + P2a = 135,90469° ... Adjoining Sheathing Angle
90° — PLMa = 59.21027°

CS5m = 16.27492°... Main Backing Angle 2
CSa = 51.20400" ... Adjoining Backing Angle gd
SB = 8¢ = (C'Sm + C'Sa) = 22.52101°... Sleeper Bevel :.'
PLEa = 41.56076° &
PLCa = 68.43407° ::}

Nown-Rectangnlar Section
Calenlator entries ...

4
@="9090" -8 = 30" ::;"

Corner Angle
in plan view = 94

Page 2 of 2

B =90 + P2a = 135.90469° Aoy, =

- B - g Sy, g
=207 — PLMa = 59.2102 "J“"W'a- de 6 b‘- Diledral Angle between
Now-Rectangnlar Section e pury, ey » Main and Adjoining siopes
Calenlator refiurms ... . From Hip rogr Y = 1807 — Sum of Backing Angles

MIT = 907 = Corner Angle

BEV = 69.63943" = 90° - P2m

Bp = 41.93011° —~
Right Angles projected o parallelogram

=PLCa and 130" - PLCa

Blade Angle
Sleeper Valley Board Bevel
=8B =22.52101'

=00 + 8B = 112.52101°

Layover Purlin Compound Angle

= 68.43047% and 111.56953° Angles em face of Purlin set

XDIH ... Blade Angle = 50° = 90° — 58
YDIH ... Blade Angle = 22.52101° = 5B
ZDIH ... Blade Angle = 41.56077° = PLBa

Blade Angle
=PLBa

Pnrlin cross section
prior fo fevel cut

ey leve!
180° - PLCa
=BEV + @p
T = 269530
LILS0OS3Y pontin end view
! k prior to level cnt

PLCa = -

Jog|

Tevel

Puriin crosy section
after making level cut

i Purlin end view
BE" ,,,,,,,, S after making level ent

BEV = 90" —P2in = 69.63943"

in plane of Adjoining stope

. Adjoining Sheatling Anglex

= 4156076 = 00° — P2a amd 907 + P2a

= 44.09531° and 13590469
Angles on face of Purlin
perpendicnlar te Adjoining stope
= 00° — PLMa and 90° + PLMa
= 59.21027° and 120.78973°
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Vent Louver Compound Angle Page 1 of 2

Vent Louver Compound Angle

Common
i S Pitch Angle .
Plan View “l '/man i P Calculation of the
_ i \_ Compound Angle
*%%' N _ g on the Vent
=]
30° ¥ .
\ T Comparison of the angles on the
S | components of «a vent fo fhe
¥ == related parts of « Valley roof
| Section 5-8
S
Amngie on the Stick
Compound Angle Detail . - tan Flan Angle
Phesthing nghe = Jeciad cos Common Pitch Angle
o
39.23152° = arctan [;“:; ::(5]0 ] =3923152°
Angle on
Saw i S Saw Miter Angle

Miter Angle :
50.76848° Jack Rafter Side Cut Angle = 90° — Sheathing Angle

=90° - 39.23152°

= 50.76848"
Saw Blade Bevel Angle
37.76124°
S Plade: Bavelts Backing Angle = arcsin [sin Common Pitch Angle < cos Plan Angle]

cut along this edge
A [si.n 45° % cos 3o°] = 37.76124"

Main Roof Pitch Angle = 30°  Dormer Pitch Angle = 45°

Corner Angle hetween Eaves in Plan View = 90° Layover Va“ey method of SOlV]Ilg
... farthis combination of intersecting roaf slopes the Compound Angle on the Vent
Dormer Sheathing Angle = Angle on the Stick = 39.23152° 3925
Dormer Jack Rafter Side Cut Angle = Saw Miter Angle = 50.76848° Angle 5" 1520

the gy Purlin extracted
) from Dormer Roof

... since this is a layaver iype intersection
Wain Backing Angle = 14.47751°
Dormer Backing Angle = 37.76124°

Saw Blade Bevel to
Valley Board Bevel Angle = Saw Blade Bevel Angle cut along this edge

=90° - (14.47751° + 37.76124°) = 37.76125° 37.76124°

Simplified sketch of

Equivalent
Vent Components and Angle Relationships

Layover Valley

... pitch angles are measured with intersection
respect to the level referance plane
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Vent Louver Compound Angle

Page 2 of 2
Frame and Slat Azzembly
= ... all the lines, planes and
Louvered Vent angles af the louversd vent
compared to Jallow the lines, planes and
lavover Hlp Roof angles af the layover Hip roaf
Frame extracted
from Main slope
Purlin (slat) extracted
from Adjoining slope
i e lil
Joe,
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Layover or Butt Joint ... Irregular Hip Roof Ridge Cap

Irregular Hip Roof Ridge Cap

Ridoe Cap ... Irregular Hip Roof

Main Stope = 712 Adjoining Slope = 1012
Plan Angle measured between Eave Lines = 907

Saw Blade Bevel =
20° — (S of Backing Angles) 1\\

Saw Blade Bevel =
90° — (Sum of Backing Angles)
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Layover or Butt Joint ... Irregular Hip Roof Ridge Cap Page 2 of 2

Ridge Cap ... Irregular Hip Roof

Muin Stope = 712 Adjoining Slope = 10012
Flan Angle measured between Eave Lines = 90

S of Backing Angles = 45.42703
1307 — (Swm of Backing Angles) = 131.57297

&

P
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Compound Angle: Rafter intersects sloped Wall

Compound Angle: Rafter intersects sloped Wall

R
< Views of Rafter intersects sloped Wall

Definition of Angles
Rafter $S = Wall Slope Angle = 86°
S = Rafter Slope Angle = 40°
W = Plan Angle = 35°

Section View

R-R / \ Plan Wl
Rafter 550 350 | Angle
Sl An;
Slope Angle ope Angle

wall \\/"R "

] plumb
Plan View Side View
of Wall
Angle Formulas for

Rafter intersection with sloped Wall

Angles on the sloped surface of the Wall
Angle of Rafter mortise line from Level

tanS sinW
ginSS + tans cos SS cosW

= arctan [

Mortise or Housing Angle to accommodate
Rafter Foot in sloped face of Wall

tanS + tanSS cosW
tanSs sinW (cosS8 — sinS$S tanS cosW)

= arctan [

Angles on the Rafter
Angle measured on the upper shoulder of the Rafter

ginS +tanSS cosS cosW
tanSSs sinW

= arctan [

Saw Blade Bevel for upper shoulder of the Rafter
= arcsin (cosSS cosS — sinSS sinS cosW)

Angle measured on the plumb face of the Rafter

[ tanS + tanSS cosW |
| 1 — tanSS tanS cosW |

Saw Blade Bevel for plumb face of the Rafter
fanSs sinW
J 1+ tan’8S cos> W

= arctan

= arctan
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Compound Angle: Rafter intersects sloped Wall Page 2 of 5

Plan View of Unit Vectors
perpendicular to Rafter and Wall

-4
? ‘ perpendicular to

= | sloped face of wall
x=0
¥ = sin86°= 997564
Rafter ‘ z = cos B6° = 069756
perpendicular fo side
(plumb) face of rafter
x = cos 35" = 819152
y =sin 357 = 573576
=0
55t 3s® .
x — axis
4 — =
Wall \
perpendiculario
upper shoulder of rafter

x = sin 407 sin 35° = 368688
y = —sin40° cos 35° = —.526541
7 = cos 40° = 766044

Dikedral Angles and Saw Blade Bevels
Dihedral Angle hetween side (plumb) face of rafter
and sloped face of wall = 55.09769°

Saw Blade Bevel for plumb face of rafter

= 90" - 55.09767"= 34.90231"

Dihedral Angle hetween upper shoulder of rafter
and sloped face of wall = 118.15265°

Saw Elade Eevel for upper shoulder of rafter
=118.15265" - 90" = 28.15265"

Supplementary Angles on footprint created on the
wall by projected cross section of the stick
= 68.07793" and 111.92207°

Angles measured on the Stick

Angle on the side (plumb) face of the rafter = 54.87917°
Angle on the upper shoulder of the rafter = 49.53719°
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Compound Angle: Rafter intersects sloped Wall Page 3 of 5

Solution of the Compound Angle on the Rafter

Angle between vectors a and b
(Dihedral Angle between Planes)

X, X, + LA yh + zazh

= arccos

2
b

.. since @ and b are unit vectors the denominator equals one

2 2 2 2 2
xa+ya+za be+yb+z

.. 3ince the complementary Saw Blade Bevel
is required we take the arcsin of the expression

.. substitufing the trig functions of the terminal points of the unit vectors
Saw Blade Bevel for plumb face of the Rafter

= arcsin (sinSS sinW)
Saw Blade Bevel for upper shoulder of the Rafter
= arcsin (cosSS cosS — sin S8 sinS cosW)
. appiying the Compound Angle Formulas

IMortise or Housing Angle
= arccos ( tan Saw Blade Bevel for plumb face of the Rafter > tan Saw Blade Bevel for upper shoulder of the Rafter)

Angle measured on the plumb face of the Rafter
= arcsin (sin Mortise Angle X cos Saw Blade Bevel for upper shoulder of the Rafter)

Angle measured on the upper shoulder of the Rafter
= arcsin (sin Mortise Angle X cos Saw Blade Bevel for plumb face of the Rafter)
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Compound Angle: Rafter intersects sloped Wall

90% —P2mn 24.71838°

Angle of mortise line
with respect to level

/

Complement of
Wall Slope Angle
90° — 88
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plumb

40

Rafter Foot intersects sloped Wall

Compound Angle on the Rafter
and layout of mortise on the sloped Wall

Amngle on plunb
face of rafter <

54.87922°
90° — RLMa

Saw Blade Bevel along 49.53719° mater line on upper or
bottom shoulder of rafter = 207 — (CSm + C5a) = 28.15261°

Saw Blade Bevel along 54.87922° miter line
on plumb face of rafter = RLBa = 34902332
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Compound Angle: Rafter intersects sloped Wall Page 5 of 5

Rafter intersects sloped Wall
Angle Calculations

Given values ...

Main Roof Slope Angle = 86°

Adjoining Roof Slope Angle = 40°

Angle in Plan View between Ridge Lines = 35°

Layover Valley angle calculations ...
{apply standard Framing Angle Formulas)

Main Plan Angle = 1.83922¢
Adjoining Plan Angle = 33.16078°

Valley Pitch Angle = 24.65415°

Main Backing Angle = 85.59804°
Adjoining Backing Angle = 32.55456°

Sleeper Bevel Angle = — 28,15260°

... saw blade bevel for upper shoulder af rafier
Adjoining Jack Rafter Side Cut Angle = 49.53719°
... angle measured on upper shoulder of raffer

Main Sheathing Angle = 24.71838°

... angle of mortise line with respect to level

Compound Angle calculations ...
Angle measured on plumb face of Rafter
= arctan (sin 49.53719° + tan 28.15260°) = 54.87922°

Saw Blade Bevel for plumb face of Rafter
= arctan (sin 54.87922° + tan 49.53719°) = 34.90233°

Mortise or Housing Angle
= arccos (cos 34.837922° x cos 49.53719°) = 68.07796°

A
JOE

o

file://C:\Documents and Settings\Joe Bartok\My Documents\My Documents\Les Papiers\Ti... 1/5/2011



