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In-Line Framing

In-Line Framing: All Roof
Framing Members Shall
Align with Studs Below,
Unless a Load
Distribution Member is

Types of Steel Roofs

Roof Framing

T T

Covered in PM IRC per AISI Pre-Engineered
Truss Design
And IRC Standard




C-Shaped
Trusses




Typical Roof Components

SUPPLEMENTAL BRACE —— RAFTER SPAN
WITHOUT RAFTER SUPPORT BRACE
RIDGE MEMBER
RAFTER_SPAN RAFTEI FLANGE
WITH RAFTER SUPPORT BRACE ml:Ga()"L‘AOV“SYRAP
50516233, OR
3507125~ 33)
ROOF SHEATHING
HEEL JOINT
S
RAFTER
aw) SRaciG. Waww 3508162-33. |
45 DEG. MINIMUM 350T125-33 OR 1-1/2"x33 MIL
STRAP. :
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BE ISNTALLED WHEN RAFTER
BRACE 1S USED

\— STRUCTURAL WALL

7/6‘ MAXINUM
_/‘ T0 CENTER OF U‘Z'F P =~
BOTIOM FLANGE BRACING SCREW PATIERN
(OR CEILING FINISHES)
NC CEILNG
RAFTER SUPPORT BRACE- STRUCTURAL WALL SHALL  JO'ST

j———————— CEWNG JOIST SPAN )
| — WITHOUT MIDDLE STRUCTURAL WALL

STRUCTURAL WALL —/

CEILING JOIST SPAN
WITHOUT INTERIOR STRUCTURAL WALL

Joist and Rafter Span Tables

Ceiling Joists Span Tables
Single Spans Two Equal Spans

No Attic Storage | Attic Storage = No Attic Storage| Attic Storage

No Stiffeners No Stiffeners No Stiffeners No

Stiffeners Stiffeners Stiffeners Stiffeners Stiffeners

F2-1 | F2-5 | F2-3 | F27  F22 | F26 | F2-4 | F28

Rafter Span Table

F3-1




Ceiling Joists

Ceiling Joist Bracing

Rafters
Rafter Bracing

RB Braced at
4’ O.C.




Rafter & Ceiling Joist Span

Rafter Span
RIDGE MEMBER

Rafter Span
W/Rafter Support Brace

Ceiling Joist Span

Splicing
Splices in Any
Structural Member (except ceiling
Joists) WITHOUT AN APPROVED
DESIGN!!
Splices in Ceiling Joists
at Interior Load
Bearing Walls. Splices at Other
Locations
WITHOUT AN APPROVED
DESIGN!!




CEILING JOIST TRACK

FASTEN RAFTER TO
CEILING JOIST WITH
MINIMUM NO. 10 SCREWS
AS REQUIRED OR THROUGH

CLIP_ ANGLE, PLATE OR OTHER

ARPROVED CONNECTOR FASTEN ROOF TO WALL

TRACK WITH 2-NO. 10
SCREWS THROUGH CEILING
JOIST FLANGES, 54 MIL
CLIP ANGLE (MINIMUM),
STEEL PLATE OR OTHER
|/ APPROVED CONNECTOR

LOAD BEARING
STUD

e RAFTER

4 NO. 10 SCREWS, EVENLY
SPACED, THROUGH WEB STIFFENER
AND CEILING JOIST.

(SCREWS PENTRATING RAFTER AND
CEILING JOIST MEMBERS MAY COUNT
TOWARD HEEL JOINT CONNECTION
REQUIREMENTS)

WEB
STIFFENER

~¥LOAD BEARING STUD




Rafter to Wall Connections

Rafter Preparation




Rafter to Wall Connections

Ridge Member Connection

CLIP ANGLE NO. 10 SCREWS IN EACH

LEG OF CLIP ANGLE

RAFTER
(TYP.)

RIDGE MEMBER: C-SHAPE INSIDE
A TRACK SECTION FASTENED WITH
NO. 10 SCREWS @ 24" O.C.

THROUGH TOP & BOTTOM FLANGES.




Roof Diaphragm

Min. 3/8” APA Rated Sheathing (OSB
or Plywood)

Screws 6” o.c. @ Edges, 12” o.c.
Intermediate
Any Orientation

Roof Pitch > 9:12 For Buildings With
Aspect Ratio > 3:1 Shall have Joists &
Rafters Blocked

Roof Diaphragm, High Wind/Seismic

Min. 3/8” APA Rated Sheathing
(OSB or Plywood)

Screws 6” o.c. @ Edges and 6”
o.c. Intermediate Supports

Any Orientation

Heavy Roof Systems in SDC

D, Shall Use Min. 15/32” APA
Structural | Plywood W/6” o.c.
Screw Spacing @ Edges and
in Field




Roof Framing Design Example
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Table F2-2
33 Ceiling Joist Spans
wo Equal Spans with Bearing Stiffeners
10 Lbs. per Sq. Ft. Live Load (No Attic Storage) 12345 <
KSI l:’ 22 kei C - I -
Allowable Span (Feet-Inches) e I I n g
Lateral Support of Top (Compression) Flange -
M.embe.r Unbraced | Mid-Span Bracing l Third-Point Bracing J o Ist
Designation Ceiling Joist Spacing (inches)
eiling Joist Spacing (inches
16 24 16 24 16 24 S pa n
3505162-33 12-11" 10-11" 135" 10-11" 13"-5" 10-11"
] 3505162-43 14'-2" 12'-8" 15'-10" 12'-11" 15"-1 12-11"
3505162-54. 15'-6" 13-10" i7-1" 14'-6" 179" 14'-6"
3505162-68 17'-3" 15'-3" 18-6" 16-1" 19'-8" 16-1"
] 350816297 20-10” 184" 215" 18’-10” 211 18'-10”
5505162-33 h 144" 12°-11” 16°-7" 141" 17°-3" 141"
5505162-43 16'-0” 14’-1" 17-11" 16'-1" 20-7" 16’-10”
5508162-54 174" 15'-6" 19'-5” 176" 232" 19'-0”
5505162-68 191" 16-11" | 20'-10” 18'-8” 252" 21'-5”
5505162-97 22'-8” 19’97 23'-6” 20-11” 2711”7 251"
8005162-33 16'-5” 14’-10” 19'-27 17'-3” 231" 18'-3”
8005162-43 17'-9” 15’-11" 20'-6" 18'-5" 25'-0” 22'-6"
800S162-54 19'-1" 171" 21'-8” 19'-6” 26'-4” 239"
800S162-68 209" 18’-6” 23-1" 20'9” 28'-0” 252"
8005162-97 24'5" 21-6" 26'-0” 2327 311" 2797
1000S162-43 | 18-11" 17'-0” 2111”7 19'-9” 26'-8” 24'-17
1000S162-54 20'-3” 18'-2” 23-27 20'-10” 28'-2” 25'-5”




Rafter Span

Two Checks Must Be Considered:

Loads Due to Ground Snow Loads
Loads Due to Wind Speed

Convert Wind Load to Snow Load

Table F3-2
Conversion of Basic Wind Speed to Equivalent Snow Load 1

Basic Wind Speed
And Exposure

Equivalent Ground Snow Load (psf)

Roof Slope

Wind

Exposure Speed 3:12 | 412 | 5:12 | 6:12 | 7:12 | 8:12 | 9:12 | 10:12 |11:12| 12:12
85 mph 20 20 20 20 | 20 20 30 30 30 30
90 mph 20 20 20 20 | 30 30 30 30 30 50
A/B 100 mph | 20 20 20 20 | 30 30 30 30 50 50
110 mph | 20 20 20 20 | 30 50 50 50 50 50
120 mph | 30 30 30 50 | 50 50 70 70 70 -
130 mph | 30 50 50 50 | 70 70 70 - - -
85 mph 20 20 20 20 | 30 30 30 30 50 50
90 mph 26 26 s 20 | 30 30 30 50 50 50
Cc 100 mph | 20 20 20 20 | 30 50 50 50 50 50
110 mph | 30 30 30 50 | 50 50 70 70 70 -
120 mph | 30 50 50 50 | 70 70 70 - - -
130 mph | 50 50 50 70 | 70 - - - - -




Rafter Load

Converted Wind Load

Maximum of

—_—

20 PSF

Ground Snow Load

30 PSF

Use 30 PSF

Rafter
Span
W/No
Brace

Span =16’

33

Table F3-1

Rafter Spanst23

KSI Fy 33 ksi
Allowable Span Measured Horizontally (Feet-Inches)
I Ground Snow Load
Designation 20 psf 30 psf | 50 psf | 70 psf
Rafter Spacing (in.)
16 24 16 24 16 24 16 24

5508162-33 | 140" | 115" | |1-10"| 9'-8” 9-5” 78" 8-1" 6'-7”
5508162-43 | 16-6” | 13-10” | 114'4” | 119" | 116" | 94" 9'-10” 8-0”
550816254 | 17'9" | 15-6" 5-67 | 132" |12-11"| 10’6" | 11'-1” 90"
550516268 jpei—t—te=7l 16'-8" | 147" | 141" [11-10"| 125" 10%-2"
550816297 | 21°-2" | 18-6" 18T 16'2" | 15-8" | 13'-8" | 14'-0” 12°-2"
800S162-33 | 17’-0” | 13-11"y§14'-5” | 11'9” | 116" | 79" 8-6” 5'-8”
800S162-43 |lt22e 272322 17"-10" || 14’-7" | 14’-3" | 117" | 12'-2" 911"

- 23-117| 204" | 21+ 17’-3" | 16-10" | 13'9” | 14'5” 1197
800816268 | 25'9" | 226" | 22'-7” | 195" | 190" | 15’-6" | 16'-3" 13-3"
800S162-97 | 28-9” | 25'-1" | 252" | 220" | 21-3" | 18-7" | 19-0” 160"
1000S162-43| 23'4” | 191" | 19'9” | 162" | 159" |12-11"| 136" 100"
1000S162-54| 278" | 22'-7" | 236" | 191" | 188" | 15-3" | 16'-0” 1317
1000S162-68| 30-11" | 270" | 272" (22-11" | 22'-5" | 18-3" | 19-2" 158"
1000816297 | 34’-7" | 30-2" | 30'4” | 26'-6" | 257" | 221" | 22’-10” | 1811
12008162-43| 255" | 20'9" | 21-6” | 17'6" | 171" | 115" | 126" 8-6”
1200S162-54| 30'-0" | 24’6” | 255" | 20'9" | 20-3” | 167" | 17'-5" 14°-2"
1200S162-68| 35’-6” |28-11" | 30-0” | 24'6" | 23-11"| 196" | 206" 16’97
1200816297 40'-4” | 35'-3” | 356" [ 30-11" | 29'-10" | 255" | 26'-8” 21'9”




Table F3-1
Rafter Spanst23

Rafter K2 skl
Allowable Span Measured Horizontally (Feet-Inches)
Span Memb Ground Snow Load
W- th Designation 20 psf [y 30psf [ 50 psf | 70 psf
I ‘ Rafter Spacing (in.)
16 24 |Y16 24 16 24 16 24
Brace "5503162-33 r-o—tro—1110"| 98" | 95 | 78 | 81 6-7"
16'-6" [13-10"| 14'4” | 119" | 125" | 94" | 910" | 8-0"
5505162-54 | 17-9" | 156" | 156" | 132" [12-11"| 106" | 111" | 9-0”
550816268 | 19'0" | 16'-7" | 168" | 147" | 141" |11-10"| 125" | 102"
Span =8’ 5505162907 | 212" | 186" | 187" | 162" | 158" | 138" | 140" | 122"
800816233 | 170" |13-11"| 14'5” | 119" | 116" | 70" | &-6" 5'.8”
800516243 | 211" [ 173" [1710" | 147" [ 143" [ 1v7" | 122" | 911"
8008162-54 | 23-11"| 204" | 210" | 17-3" [ 16-10"| 13'9" | 145" | 119"
800516268 | 259" | 226" | 22-7 | 19'5" | 19-0" | 156" | 16-3" | 13-3"
800816297 | 28'9" | 25'1" | 25'2" | 22°0" | 223" | 187" | 190" | 160"
10005162-43| 234" | 191" | 199" | 162" | 159" [12-11”| 13-6" | 100"
1000816254 | 278" | 22'-7" | 23'5” | 191" | 188" | 153" | 160" | 13-1"
1000516268 30-11" | 270" | 27-2” [22'-11"| 22'5” | 18-3" | 192" | 158"
1000816297 34'-7" | 302" | 30'4” | 26'6" | 257" | 221" | 22"-10" | 18-11"
1200S162-43| 255" | 209" | 216" | 176" | 171" | 115" | 126" | 8-6"
1200516254 300" | 246" | 255" [ 2009" | 203" [ 167" | 175" | 142"
12005162-68| 35'-5" [28-11"| 30-0” | 24'6” [23-11"[ 196" | 206" | 169"
1200816297 40'4" | 35'3" | 35'5” [30-11" | 29-10" | 25'5" | 26-8" | 21'9"
Joist To Rafter Connection
Table F2-9
Screws Required For Ceiling Joist to Rafter Connections?
Number of Screws
Roof Building Width (feet)
Slope 24’ 28’ 32 | 36 40’
Ground Snow Load (psf)
20(/30|50| 70 [20]|30|50| 70 | 20 |30|50|70( 20 |30|50|70|20|30|50| 70
3/12|5|619]|11|5|7]|10|13| 6 | 8 |[11|15| 7 | 8 |13|17| 8| 9 |14] 19
4/1214|5|7]1914|5|8|10|5|6|9|12] 5|7 |10|13]6| 7 |11]14
5/12|3|4]|6| 7 ]|14]|4]|6]|8]|4,5(7]|10/5]|5]|8(11]5]|6]|9[12
6/1213131516 1314l6l714a]a|6]|8|4a]5][7]9]4a]5]8]10
7/12|3|3|4| 6 |3|3|5]7|3|4|6|7|4]|4]|6|8|4]|5]|7]°9
8/1212|3|4]|5|3|3|5|6|3|4|5|7|3|4|6|8|4]4|6]| 8
9/12|12|3|14|5|3|3|4|6|3|3|5|/6|3|4|5|7|3|4]|6] 38
10/12|212|4]1512|3]14]|5]|3|3|5|6|3|3|5|]7|3|4|6]7
11/12|2|2|314|2|3|4]15|3|3|4|6|3]|3|5|6|3|4|5]|7
12/12|1212|3]1412|314]|5]|]2|3|4|5|3|3|5|6|3|4|5]|7




Rafter to Ridge Member Connection

Table F3-3
Screws Required at Each Leg of Clip Angle
For Rafter to Ridge Member Connection

Number of Screws
BuildifngtWidth Ground Snow Load (psf)
(feet) 0 to 20 21 to 30 31to 50 51to 70
24 2 2 3 4
28 2 Y3 4 5
32 2 »| 3] 4 5
36 3 3 5 6
40 3 4 5 7

dditional Requirements For High
ind Regions

High Wind Regions

OR
1-1/4” x
33 Mil
Uplift
Strap




£ 4, ¢ Similar to floor
¥ I openings




P g e
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4‘\‘ HEADER JOIST
C-SHAPE INSIDE A TRACK
4 NO. 8 SCREWS THROUGH EACH LEG
. ‘ OF CLIP ANGLE (ONE SIDE OF
B CONNECTION) MINIMUM LENGTH EQUALS
EE\\ I'KMSTWEB DEPTH MINUS 1/2°

C-SHAPE INSIDE A TRACK
(TvP.)

NO. 8 SCREWS AT 24" O.C.
TOP & BOTTOM (TYP.)

MINIMUM 2°X2"CLIP ANGLE
WITH 4 NO. 8 SCREWS

THROUGH EACH LEG, BOTH
SIDES OF CONNECTION

Roof Openings

IMPORTANT NOTE:

Just As In Floor Openings, Headers and
Trimmers in this Configuration ARE
NOT Designed to Carry Additional

Loads, Such as From Stair Stringers or

Chimney Shafts. If Additional Loading

is Required, There MUST BE Another

Support, Such as a Post or Load
Bearing Wall.




Truss Standard

AISI STANDARD

[

Hip and Rafter Connection




Hips, Ridge, and Valleys in Place

Connections




Filling in




Arched Roof
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RESOURCES

Steel Framing Alliance
1201 15t Street, N.W., Suite 320, Washington, D.C. 20005
(202) 263-4486 http://www.steelframingalliance.com

American Iron and Steel Institute (AlSI)

1101 17th Street, N.W., Suite 1300 Washington, D.C. 20036
(202) 452-7100 http://www.steel.org

National Association of Home Builders Research Center

400 Prince George’s Blvd., Upper Marlboro, MD 20772
(301) 249-4000 http://lwww.nahbrc.org




