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One of the most common questions that we hear during inquiries
on tile roofing is regarding the structural requirernents of the build-
ing to be roofed. It is one of the least understood aspects of the
installation despite the fact that there are very clear guidelines
available to help determine the facts. Since the majority of the
roofs that are considered for tile installations are on residential
buildings, this booklet will attempt to provide some basic guide-
lines for the user to determine the suitability of the roof framing to
support a tile roof.

Based on the guidelines provided for Conventional Light-Frame
Construction contained in the Uniform Building Codes, foundation
and wall supports are not specifically affected by roof loads and
are typically constructed in the same manner regardless of roof
type. Accordingly, this booklet will confine its' discussion to roof
systems only and offers the attached information simply for the
sake of qualifying information. .,

The span tables enclosed are taken from the Western Wood
Products Assaciation Western Lumber Span Tables for Floor and
Ceiling Joists and Roof Rafters (Revised Septernber, 2001) and
may be used for evaluation purposes only. The ultimate decision
regarding structural issues should be made by a design profes-
sional or engineer.

Pertinent Terms

+ Dead load is the total weight of all the components of the roof
system that are permanently in place. Components include the
roof rafters, rocf sheathing, roof tiles, etc.

¢ Live Load - Live load is a weight factor that an engineer is
required to consider into design to allow for shori-term loads
such as foot traffic or water absorption. In essence, it is a safety
factor that protects the roof from damage during construction or
heavy storms. A typical live load for dry climates is 20 Ibs. per
square foot {psf} although code allows for a reduction to 16 [bs.
for slopes above 4:12. Wind loads and snow foads will some-
times be much greater than the live load, in which case the
engineer must use the highest load for determining rafter
strength.

¢ The combined load results when the dead load and live load
are added together. This is the load that the engineer must
design for.

Using Span Charts

e Span charts deal only with gravity loads and the support capabil-
ities of the rafters; that is, the ability of the rafters to carry the
load without developing noticeable deflection (saggingl. Code
allows a certain amount of deflection with L/180 being the limit
for rafters not also carrying a ceiling load. (L/180 means - L =
the number of inches of span divided by 180. For example, a

rafter span of 11'3" = 135 inches divided by 180 = approxi-
mately .75 inches. This means that any rafter spanning 11°3" is
not allowed to sag more than 3/4 - inch. L/240 calculation,
which is the limit for rafters carrying a ceiling load, would limit
the deflection to 1/2 - inch for the same span.)

¢ When the measured spans exceed span chart criteria, additional
bracing is reguired. Bracing perforrmed rmust be in accordance
with UBC Conventional Construction Provisions unless other-
wise instructed by a licensed engineer. Although there are
many methods that may be used to reinforce a roof systern,
the most common method is to install purfins or double rafters.
These procedures should always be dane in accordance with
code referenced framing procedures or by the instructions of a
professional engineer or designer.

e

span span span

Typical dead load for a standard weight tile:

Tile 10.0 psf
Framing 2.0 psf
Sheathing 1.5 psf
Plywood 1.5 psf
Total: 15.0 psf

Live Load will vary depending primarily on climate conditions.The
required live load will be determined by the local building official.

Live load is independent of the dead load and is the same in any
given area, regardless of the weight of the roofing material.

Deflection limits are expressed as a ratio of the span in inches
divided by the limiting factor. The model building codes set the
maximum allowable deflection criteria for structural members
based on their end use.

» Deflection limit for rafters without plaster ceiling attached is
L/240 {live load only); L/180 (live load plus dead load)

» Deflection limit for rafiers with plaster ceiling attached is L/360
{live load only}, L/240 {live load plus dead load)
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Criteria for mild climate regions where no snow load is considered:
Deflection limit L/180 (open attic)
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ROOF RAFTERS

Design Criteria; Strength - 20 [bs, per sq. ft. ive load, plus 15 Ibs. per sq. ft. dead load.

Species
or Group

Douglas Fir-
Larch

Douglas Fir-
South

Hem-Fir

Spruce-
Pine-Fir
{South)

Western
Woods

Deflaction - Limited In span in inches divided by 180 for live load only.

Sel. Struc,
No.1 & Btr.
No.1
No.2
No.3

Sel. Stnuc.
No.1
No.2
No.3

Sel, Struc,
No.1 & Bir,
No.1
No.2
No.3

Sel. Struc,
No.1
No.2
No.3

Sel. Struc.
No.1
Ne.2
No.3

1

1w

18-0
17-8
16-5
15-7
111
16-3
15-9
15-2
11-7
17-0
16-8
16-2
15-2
1-7

1571

15-4
14-5
11-0
15-6
13-6
13-6
10-1

16-4
15-7
14-3
13-6
10-4
14-9
138
131
10-1
15-6

14-11
14-0
13-1
10-1
14-5
13-3
12-6
9-6
18-6
11-8
11-8
8-8

1 A 1.25 Duration of Load adjustment has been applied.

Deflection limit L/240 (cathedral ceiling)

2x6

19.2*

15-5
14-3
13-0
12-4
9-5
13-11
12-6
12-0
9-2
14-7
137
12-10
12-0
9-2
13-7
12-2
11-6
88
12-4
10-8
10-8
7-11

Epan (feef and -I.III-E;IIBS)__

20+# LIVE LOAD'

o 2x8 |
. spaingoncenter
24" 127 167 19.2 2 | 12 1 192
= = — =

14.3 23-8 217 201 180 30-4 26-11
12-9 229 189 180 161 | 27-10 241
-7 20-9 180 165 14-8 25-5 220
11-0 199 171 157 18411 | 24-1 2010
85 151 130 #1-11 10-8 | 185 15M
12-11 21-5 196 184 170 | 27-5 24-10
11-2 20-0 174 15-10  14-2 24-5 21-2
10-8 19-2 167 152 13-7 23-5 20-3
8-2 14-8 12-9 117 106 | 1711 157
13-6 22.5 20-5 192 17-5 28-7 260
12-2 2%-10 1810 17-3 155 26-7 231
11-5 20-8 179 16-3 14-6 25-1 21-8
10-8 19-2 167 15-2  13-7 235 20-3
8-2 14-8 12:8 117 105 | 17-11 157
127 20-11 19-0 17-11 167 | 269 243
10-10 19-5 16-10 15-4  13-9 239  20-7
10-3 18-4 1510 14-6 12-11 | 22-4 194
7-9 13-11 12-1 11-0 9-10 | 17-0  14-9
11-0 19-9 1741 157 13-11 | 24-1 20-10
9-6 17-1 149 136  12-1 | 20-10 181
9-6 171 149 136 121 | 20-10 181
741 | 12:8 11-0 10-1 90 | 157 13-6

15# DEAD LOAD L/180

Table RR-3

2x10

24-7
22.0
20-1
190
14-6
23-4
19-4
18-6
14-2
23-9
21-1
18-10
18-6
14-2
22.10
18-9
17-8
13-6
19-0
16-6
16-6
12-3

24"

22-0
19-8
17-11
17-0
130
20-10
17-3
16-7
12-8
21-3
18-10
17-9
16-7
12-8
20-6
16-9
15-10
12-0
17-0
14-9
14.9
10 |

-

wr

36-1
32-3
205

27-11
21-4
33-4
28-4
27-2

20-10

34-10

30-10
20-1
27-2

20-10
32-6
27-6

25-11
19-9

27-11
24.2
24.2
18-0

2x

16"

31-3
27-11
25.6
24-2
18-6
29.7
24-6
23-6
18-0
30-2
26-9
25-2
23-6
180
29.1
23-10
22-5
171
24-2
20-11
20-11
157

12

19.27

286 256
25-6 22-10
23-3 20-10
221 199
16-10 15-1
27-0 24-2
22-5  20-0
21-5 19-2
16-5 14-9
276 24-8
24-5 21-10
23-0 20-7
21-5 19-2
16-5 14-9
26-6 23-9
21-9 196
206 18-4
15-7 14-0
22-1 199
19-1 171
181 1741
143 129

ROOF RAFTERS

Design Criteria: Strength - 20 [bs. per sq. ft. live load, plus 15 Ibs. per sq. ft. dead load.

Species
or Group

Dougtas Fir-
Lareh

Douglas Fir-
South

Ham-l?

Spruce-
Pine-Fir
{South)

Western
Woods

Deflection - Limited in span in inches di

Sel. Struc.
No.1 & Bir.
No.1
No.2
No.3

Sel. Struc.,
No.1
No.2
No.3

Sel. Struc.
No.1 & Btr.
Ne.1
No.2
No.3

Sel. Struc.
No.1
No.2
No.3

Sel, Struc.,
No.1
No.2
No.3

20# LIVE LOAD'

15# DEAD LOAD L/240

ity

164
16-1
15-9
15-6

11-11
14:9
14-5
14-1
11-7
15-6
15-2
15:2
14-5
11-7
14.5
14-1
13-8
11-0
14-1
13-6
13-3
10-1

Table RR-4
ivided by 240 for live load only.
Span (feet and inches)
2x6 | 2x8 | 2x10 | 2x12
spacing on center

3 e e

%6 192 " | 12 18" 182 24" 12 16" 19.2" 24" 17 18" 19. 240
e — — '!' — —
14-11 140 130 21-7 197 185 172 | 276 250 237 2110 | 336 30-5 286 256
14-7 139 129 21-2  19-3 180 1641 271 241 220 19-8 323 27-11 256 22-10
14-3 130 1.7 19-9 180 165 148 | 255 22.0 201 17-11 | 285 256 233 20-10
136  12-4 110 209 171 187 13-11 | 24-1 20-10 190 17-0 | 27-11 24-2 221 189
10-4 85 8-5 151 130 1111 108 | 185 1511 146 130 | 214 186 16-10 151
13-5 12.8 119 19-6 17.8 16:8 156 | 24-10 22.7 21-3 199 30-3 27-6 2510 24-0
131 124 112 19-0  17-3 1510 142 | 24-3 21-2 194 173 284 246 225 200
129 120 108 18-6 167 152 137 235 203 186 167 272 236 21-5 192
101 92 a-2 14-8 129 11-7  10-5 | 17-11 15-7 142 128 | 20-10 180 165 14-9
14-1 133 123 20-5 186 175 162 | 26-0 23-8 22-3 208 31-8 28-9 271 248
139 12-11 120 19-711 182 171 155 | 255 231 21-1 1810 | 3010 269 245 21-10
139 12410 115 19-711 17-9 163 146 | 2541 21-8 1910 17-9 291 252 230 207
131 120 108 | 190 167 152 137 235 203 186 167 272 236 21-5 192
101 92 B-2 14-8 129 117 10-5 | 1711 157 142 12-8 | 20-10 18-0 16-5 149
13-1 124 115 19-0 17-3  16-3 151 24-3 221 209 19-3 29-6 26-10 25-3 23-5
12:9 120 10-10 18-6 16-10 15-4 139 | 23-8 207 189 169 276 23-10 219 196
125 115 103 18-0 1510 14-6 12-11 | 22-4 19-4 17-8 15-10 | 25-11 22-5 20-6 18-4
96 88 79 | i311 121 110 8910 17-0 148 136 120 199 171 157 140
1229 12.0 110 18-6 16-10 15-7 13-11 | 23-8 20-10 190 17:0 | 27-11 24.2 221 199
1-8 108 96 17-1 149 13-6 121 | 20-10 181 166 149 242 20-1%  19-1 17-1
11-8 10-8 96 17-1 149 136 12-1 | 20-10 181 166 149 24-2 20-11 191 17-1
8-3 7-11 7-1 12-9  11-0 10-1 9-0 15-7 13-6 12-3 110 18-0 157 14-3 128

" A1 .25 Duration of Load adjustmeant has been applied.
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Deflection limit L/360

ROOF RAFTERS 20# LIVE LOAD' 15+# DEAD LOAD L/360
Table RR-5
Design Criteria: Strength - 20 Ibs. per sq. ft. live load, plus 15 Ibs. per sq. ft. dead load.
Deflection - Limited in span in inches divided by 360 for live load only.

Span (feet and inches)
2x6 1 2x8 1 2x10 [ 2x12
Species _ spacing on center B _
or Group Grade 12 16" 19.2 24" 127 1 182 2 # 12 18" 192 24 | sz 16 1920 28
— — — = —r
Douglas Fir-  Sel, Struc, 14-4 13-0 123 11-4 18-10 17-2  16-1 150 | 241 21-10 207 19-1 29-3 26-7 250 233
Larch No.1 & Btr. 141 12:9 120 112 18-6 16-10 15-10 14-8 | 23-8 216 202 189 | 288 26-1 24.7 22-10
No.1 139 126 11-9  10-17 18-2 16-6 156 145 | 23-2 21-1 19-10 i7-11 | 28-2 256 233 20-10
No.2 13-6 123 11-7 109 17-10 162 153 1311 | 228 208 190 170 27-8 24-2 221 199
- No.3 11-11 10-4 95 &5 | 151 130 1111 108 185 1511 146 13-0 | 21-4 18-6  16-10 151
Douglas Fir-  Sel, Struc. 1211 11-9 111 10-3 17.0 156 147 136 | 219 199 187 173 26-5 24-0 227 21-0
South No.1 2.7 11-5 10-9 100 16-7 151 14-2 13-2 | 21-2 19-3 181 16-10 | 25-9 235 22-1 200
No.2 12-3 112 106 99 16-2  14-8 13-10 12-10 | 20-8 189 17-§ 165 25-1 2210 216 192
- NG.3 11-7 101 92 82 | 148 129 117 105 | 17-11 157 14-2 128 | 20-10 180 165 149
Hem-Fir Sel. Struc. 136 123 11-7 109 17-10 162 153 142 | 229 208 195 180 27-8 251 23-7 21-17
No.1 & Btr. 133 120 114 106 17-5 15-10 14-11 13-10 | 22-3 202 190 178 27-1 24-7 231 21-6
No.1 133 120 114 106 17-5 15-10 14-11 13-10 | 22-3 20-2 19-0 17-8 271 247 230 207
No.2 127 11-5 10-8  10-0 16-7 151 142 132 | 21-2 193 1871 167 25-9 23-5 21-5 19:2
) No.3 M7 101 82 82 | 148 129 117 105 | 17-11 157 142 12-8 +2o-1o 18-0 165 14-9
Spruce- Sel. Struc, 12-7 115 109 10-0 T 16-7 151 14-2  13-2 | 21-2 193 1871 16-10 | 259 235 22-1 206
Pine-Fir No.1 123 112 106 99 16-2 14-8 13-10 12-10 | 20-8 189 178 165 25-1 22-10 216 196
{South) No.2 71-11 10-10 10-2 96 159 14-3 135 126 | 20-1 183 17-2 1510 | 24-5 222 206 184
No.3 110 96 88 79 'rm'” 124 11-0 910 | 17-0 14-8 136 12:0 | 199 17-1 157 14-0
Western Sel, Struc. j2-3 112 106 90 16-2  14-8 13-10 12-10 | 20-8 189 178 165 25-1 22-10 21-6 199
Woods No.1 11-171 10-10 10-2 96 15-9  14-3  13-5  12-1 20-1 181 166 149 242 20-11 191 17-1
No.2 71-7 106 9-10 82 15-3 13-10 130 1241 19-5 17-8 166 149 23-7 20-11 191 17-%
No.3 101 88 711 71 | 129 130 101 90 | 157 136 123 110 18-0 15-7 14-3 128

1 A 1,25 Duration of Load adjustment has been applied.

Criteria for moderate climate regions where some snow accumulates on the roof.
Deflection limit L/180 (open attic)

ROOF RAFTERS 30# SNOW LOAD 15# DEAP LOAD L/80

Table RR-22
Design Criteria; Sirength - 30 Ibs. per sq. ft. snow load, plus 15 lbs. per sq. fi. dead load,
Deflaction - Limited in span in inches divided by 180 for live load only,

Span {feet and inches})
) 2x6 - 2x8 | 2x10 | 2x12

Species = spacing on center )
or Group  Grade 122 15 192 24 7 18t 152 | 122 16" 19.7 24" 17 16" 192 24
Douglas Fir  Sel. Struc. 159 144 135 120 | 209 188 170 153 | 264 229 209 187 | 306 265 24-1 217
Larch No.1 & Btr, 152 132 120 109 193 16-8 153 137 | 236 20-4 187 168 | 273 237 217 193
No.1 13-11 1206 11-0  9-10 17-7 153 1311 125 | 21-6 187 7-0 152 | 241t 21.7 198 177
No.2 132 115 105 g4 168 14-5 132 119 | 204 17-8 161 145 | 23.7 205 188 16-8
 No3 101 89 711 7-1 129 110 101 90 | 157 136 124 110 | 180 157 143 12-9
Douglas Fir-  Sel. Stuc. 14-3 1211 122 113 18-9 17-0 160 145 | 23-17 217 198 17-8 | 2811 25-1 2210 20-5
South No.1 134 117 107 85 1611 14-8 13-4 11-11 | 20-8 1711 164 147 | 23-11 20-9 1811 16-11
No.2 12410 111 101 64 16-2 140 12-10 116 | 18-10 172 158 140 | 22411 19-1% 182 163
No.3 910 86 79 611 12-5 109 910 89 15-2 132 120 10-9  17-7 53 13-11 125
Hem-Fir Sel. Struc. 1410 186 129 11T 19-7 17.10 16-5 14-8 | 25-0 220 20-1 180 | 2906 25-6 23-3 2010
No.1 & Eir. 14-7 127 116 i0-4 185 160 14-7 130 | 22-6 196 17-10 1511 | 26-1 227 20-8 186
No.1 13-8 11-10 10-10 98 17-4 150 139 128 | 212 184 169 150 | 247 21-8 185 175
No.2 12-10 111 101 941 162 140 1210 116 | 19-10 17-2 158 14-0 | 22-11 19-11 182 16-3
No.3 9-10 86 79 611 12-6 109 910 89 152 132 12-0 109 | 17-7 153 13-11 125
Spruce- Sel. Struc. 13-10 127 11-10 11-0 18-3 16-7 15-8 142 234 21-2 194 174 | 28-5 247 225 20-1
Pine-Fir No.1 130 113 103 92 165 14-3 130 11-8 201 17-5 1511 142 | 23.3 202 185 166
(South) No.2 123 107 98 88 156 13-5 123 10-11 1811 16-4 1411 13-4 | 21.11 190 17-4 156
No.3 ¢4 81 74 &7 119 103 94 84 14-5 12-6 115 10:2 16-8 14-6 13-2 11-10
Weslern Sel. Struc. 132 115 105 94 16-8 145 132 119 204 78 161 14-5 | 23-7 20-5 188 i6-8
Woods No.1 115 910 20 8- 145 126 115 103  17-8 153 1311 126 | 205 179 162 146
No.2 145 910 90 8- 14-5 126 115 103  17-8 153 13-11 126 | 205 179 182 146

No.3 8-6 7-4 6-9 6-0 10-9  §-4 8-6 7-7 13-2 11-5 105 94 15-3 13-2  12-1 10-9
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Deflection limit L/240 (cathedral ceiling)

ROOF RAFTERS 30# SNOW LOAD 15# DEAD LOAD L/240
Table RR-29

Design Criteria: Strength - 30 Ibs, per sq. i, snow load, plus 15 bs. per sq. ft. dead load.
Deflection - Limited in span in inches divided by 240 for live joad only.

Span (feet and inches)

2x6 2x8 | 2x10 1 2x12
Species _ spacing on center -
orGroup  Grade 12 16 192 " 12 16" 19.2 28 17 16 192 24 | 12 16 192
— == = : S
Douglas Fir- Sel. Sinuc. 14-4 13-0  12-3 17-4 18-10 17-2 16-1 5-0 24-1 21-10 20-7 187 29-3 265 241 21-7
Larch No.1 & Bir. 147 128 12-0 10-8 18-6 168 153 13-7 23-6 20-4 187 168 27-3 237  21-7 193
No.1 13-9 12-0  11-0 a-10 17-7  i5-3 13-11 125 21-6 18-7 17-0 152 24-11  21-7 19-8 17-7
Ng.2 13-2 11-5  10-5 g-4 16-8 145 13-2 11-9 20-4 17-8 16-t  14-5 23-7 20-5 188 16-8
] No.3 10-1 8-9 7-11 7-1 12-9  11-0 101 9-0 15-7 13-6_12-4 110 Al 189 157 4-3 129
Douglas Fir- Sel. Struc. 12-11 11-& 111 10-3 17-0 156 14-7 i13-6 219 199 187 173 | 265 240 22-7 205
South No.1 12-7 11-5 107 9-5 16-7 14-8 13-4 11-11 20-8 17-11 16-4  14-7 23-11 20-9 18-11 16-11
No.2 12-3 111 10-1 9-1 168-2 14-0 12-10 11-6 19-10 17-2 158 140 22-11 19-11 18-2 16-3
No.3 9-10 8-6 7-9 B-11 12-5  10-9  9-10 8-9 | 15-2 13-2 12-0 109 17-7 153 13-11 12-5
= T — t 1 =
Hem-Fir Sel. Struc. 13-6 2.3 11-7 10-9 17-10 16-2 15-3 14-2 22-¢ 20-8 19-5 180 27-8 251 23-3 2010
No.1 & Btr. 13-3 12-0 114 10-4 17-5 15-10 14-7 13-0 22-3 18-6 17-10 15-11 26-1 22-7  20-8 186
Mo.1 13-3  11-10 10-10 9-8 17-4 150 139 12-3 21-2 18-4 169 150 24-7 21-3 195 175
No.2 12-7 1141 10-1 9-1 16-2  14-0 12-10 11-6 1910 17-2 158 14-0 22-11 19-11 182 16-3
No.3 910 3-8 7-9 5-11_ 12_-5 10-9 ?-10 3-_9 _._12-2 13-2  12-0 10-9_ 17-7 153 13-11 12-5
Spruce- Sel, Struc, 12-7 1-5  10-9 10-0 16-7  15-1 14-2 13-2 21-2 183 181 18-10 25-9 235 22-1 201
Pine-Fir No.1 12-3 11-2 103 9-2 16-2  14-3 13-0 11-8 20-1 17-5 1511 14-2 | 23-3 20-2 18-5 16-6
(South} No.2 11-17 10-7 a-8 8-8 156 135 12-3  10-11 18-11 164 14-11 13-4 21-11 19-0 174 156
No.3 a-4 8-1 7-4 8-7 1f|-9 i 10_-3 9-4 8-1__|_1_4_—5 12-6 _1_1-5 10-2 | 16-8 14-6 132 11-10
Wesiern Sel. Strue. 12-3 11-2 105 9-4 16-2 14-5 13-2 11-9 20-4 17-8 161 14-5 T 23-7 20-5 18-8 168
Woods No.1 11-5 910 g-0 8-1 14-5 126 115 10-3 17-8  15-3 13-11 126 205 17-9  16-2 146
No.2 11-5 910 9-0 8-1 14-5 126 115 10-3 17-8 153 13-11 126 20-5 17-9  168-2 14-6
No.3 8-6 7-4 6-9 6-0 1 10-9 9-4 B_-_ﬁ 77 | t3-2 11-5 106 9-4_ | 15-3 13-2 12-1 10-9
Deflection limit L/360
ROOF RAFTERS 30# SNOW LOAD 15# DEAD LOAD L/360
Table RR-43

Design Criteria: Strength - 30 Ibs. per sq. ft. snow load, plus 15 Ibs. per sq. ft. dead load.
Deflection - Limited in span in inches divided by 360 for live load only.

Span (feet and inches)

2x6 2x8 2x10 2x12
Species spacing on center
or Grovp Grade 12 1 192 124 15" e 24t 127 160 19.2 24 12 168 19.2°  24°
Douglas Firr  Sel. Struc. 12-6  11-4 108 9-11 16-6 150 14-1 131 | 210 191 180 168 | 257 283 21-10 203
Larch Mo.1 & Btr. 2.3 112 106 99 16-2  14-8 13-10 12-10 | 20-§ 189 17-8 165 | 251 22-10 21-6 193
No. 1 12-0 10-11 104 9-7 15-10 14-5 13-7 125 | 20-3 185 17-0 152 | 248 217 198 177
No.2 1710 10-9  10-1 94 157 14-2 132 119 | 19-10 17-8 161 145 | 23-7 205 188 168
No.3 101 89 7-11 71 12-6 110 10-1 90 157 136 124 130 | 180 157 14-3 12-9
Douglas Fi-  Sel. Struc. 11-3 103 98 811 14-11 136 12-8 11-10 | 190 173 163 151 23-1 210 199 184
South No.1 11-0 10-0 95 89 146 132 12.5 11-6 18-6 16-10 15-10 147 | 226 20-6 18-11 16-11
No.2 109 99 92 86 14-2 12-10 12-1  11-3 18-0 16-5 155 14-0 | 27-17 18-11 182 163
No.3 910 86 79 &1 12-5 109 9-10 89 152 13-2 12-0 109 17-7  15-3  13-11 125
Hem-Fir Sel. Struc. 1110 109 10-1 94 157 14-2  18-4 12-4 | 19-10 18-0 17-0 159 | 24-2 21-11 20.8 192
No.1 & Bir. 117 106 910 9-2 15-3 13-10 13-0  12-1 19-5 17-8 167 155 | 23-7 216 20-2 186
No.1 117 106 810 92 15-3 1310 13-0 121 195 17-8 767 150 | 23-7 213 195 175
No.2 11-0 100 95 89 14-6 132 125 116 18-6 1610 15-8 140 | 22-6 19-11 182 83
No.3 9-10 8-6 7-9 8-11 12-5 109  9-10 8-9 15-2 132 12-0 109 17-7  15-3 13-11 12-5
Spruce- Sel, Struc. i1-0 10-0 8-5 8-9 14-6 132 12-5 17-6 18-6 16-10 15-10 14-8 22-6 20-6 19-3 17-11
Pine-Fir No.1 10-9 14-2 12-10 12-1  11-3 180 165 15-5 142 | 21-11 19-11 185 16-6
(South) No.2 10-5 13-¢ 126 119 10-17 | 17-6 15-11 14-11 13-4 | 21-4 190 174 156
No.3 9-4 16 108 94  8-4 14-5 126 115 10-2 16-8 146 13-2 11-10
Western Sel. Struc. 10-9 14-2 1210 121 11-3 180 165 155 14-4 | 21-11 19-11 188 16-8
Waods No.1 10-5 13-9 126 i1-5 103 176 153 13-11 126 | 205 179 162 146
No.2 10-1 13-4 127 114 103 17-0 153 13-11 126 | 20-5 179 162 14-6

No.3 8-6 109 8-4 8-6 7-7 13-2 11-5 10-5 94 15-3  13-2  12-1 109
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Criteria for climates with moderate to heavy snow accumulation:
Deflection limit L/180 (open attic)

ROOF RAFTERS 40# SNOW LOAD 15+# DEAD LOAD L/180
Table RR-23

Design Criteria: Strength - 40 Ibs. per sq. ft. snow load, plus 15 lbs. per sq. fi. dead load.
Deflection - Limited in span in inches divided by 183 for live load onily.

Spa-n (;eet and inclles).

_ 2x6 | 2x8 o 2x10 | 2x12
Species B ] spacing on center ]
ar Gl'lil.lp Grade 12 16" 19.2" 29" 12* 16" 19.2" 24" 12 16" 19.2* 24" 1 16" 192
Dougtas Fir- Sel. Strug. 14-4 13-0 12-2  10-10 18-10 18-10 15-5 13-9 23.9 20-7 18-10 18-10 277 23-11 21-10 19-6
Larch No.1 & Btr. 139 1111 10130 9-9 17-5  15-1 13-9 12-4 21-3 18-6 16-10 15-1 24-8 21-4 196 175
No.1 12-7 10-10 9-11 811 18-11 138 12-7  i1-3 19-5 16-10 154 139 22-6 196 17-10 151
No.2 1111 10-4 9-5 8-5 i5-1 13-1 1111 i0-8 18-5 15-11 14-7 130 21-4 186 1611 15-1
No.3 9-1 7-11 7-2 6-5 | 11-6  10-0 9-1 8-2 | 14-1 12-2_ 11_-1_ 9-11 16-4  14-2  12-11 118
Dougtas Fir-  Sel, Struc. 12-11  11-9 171 103 17-0 156 14-7 1341 21-9 197 17-10 15-11 26-2 22-8 208 186
South No.1 121 105 97 8-6 153 133 121 1010 | 18-8 162 14.9 13.2 21.8 188 17-1 154
MNo.2 11-7 10-0 9-2 8-2 14-8 12-8 11-7 10-4 17-11 156 142 12-8 209 18-0 165 14-8
No.3 8-11 7-8 7-0 6-3 11-3 99 8-11 7-11 139 11-11 10-10 99 15-11 13-9 127 11-3
I T T
Ham-Fir Sel. Struc. 13-6 12-3 11-7 10-6 17-10 162 14-10 13-4 22-9 19-11 18-2 16-3 26-8§ 231 21-1 18-10
No.1 & Btr. 13-2 1+-5 105 9-4 16-8 14-5 13-2 11-9 20-4 17-8 161 145 237 205 i8-8 168
No.i 12-5 10-8  8-10 8-9 15-8  13-7 125 1141 19-2 167 i5-2 137 22-3 193 77 158
No.2 117 10-0 9-2 8.2 14-8 12-8 11-7 10-4 17-11  i5-6 142 128 20-8 180 1i6-5 14-8
No.3 8-i1 7-_8 7-_(_')_ 6-3 | 11-3 99 8-11 7-11 | 13-9 11-11 10-10 9-9 | 15-11 13- 12-7 1i-3
Spruce- Sel. Struc. 12-7  11-5  10-9 100 | 167 151 14-2  12-10 21-2 192 176 158 | 25-8 22-3 204 182
Pine-Fir No.i 119 10-2 9-3 8-4 14-10 1211 119 10-6 18-2 159 144 1210 21-1 18-3 16-8 14-11
[South} No.2 1141 9-7 8-9 7-10 14-0 1241 1141 9-11 17-1 14-10 13-6 121 19-10 17-2 158 140
s No.3 8-5 7-4 8-8 511 | 10-8 93 85 76 | 130 11-83 104 93 | 151 31 11-11 108
Western Sel. Struc. 11-11 104 95 85 15-1 131 1111 108 18-5 1511 14-7  13-0 21.4 186 1611 151
Woods No.1 10-4 811 8-2 7-4 13- 1M-4  10-4 8-3 15-11 13-10 12-7 11-3 18-6 1680 148 1341
No.2 10-4 811 82 7-4 131 114 104 93 15-11 13-10 127 11-3 18-6 160 148 1341
- NO.S__ - 7-8 6-8 6-1 5-5 9-9 B8-5 7-8 6-11 11-11 10-4 95 8-5 1 13- 11-11 10-11 B 9-9
Deflection limit L/240 (cathedral ceiling)
ROOF RAFTERS 40# SNOW LOAD 15# DEAD LOAD L/240
Table RR-30
Design Criteria: Strength - 40 lgs. per sq. ft. snow load, plus 15 Ibs. per sq. ft. dead load.
Deflection - Limited in span in inches divided by 240 for live load conly.
Span (feet and inches)
_ 2x6 2x8 | 2x10 2x12
Species spacing on center
_ - — —
or Group Grade 12 16" 19.2 24 127 1 192 24 1?2 1 182 22 12 180 182 2
Dounlas Fir- Sel, Struc. 13-0 171-10 11-1 10-4 T 17-2 157 148 137 21-10 19-10 188 16-10 26-7 2311 2110 196
Larch No.1 & Btr. 12-9 11-7  10-10 9-9 16-10 151 139 124 21-3 1856 16-10 15-1 24-8 21-4 196 175
No.1 12-6 10-10 9-11 B8-11 1511 13.9 127 11-3 19-5 16-1¢ 154 139 22-6 19-6 17-10 15-11
No.2 11-11 104 95 8-5 15-1 131 11-11 108 18-5 15-11 14-7  13-0 21-4 186 16-11 15-1
No.3 91 7-11 _7-2_ _6-5_ i 11-6  10-0 _9—1 8-2 1 14-1 122 11-1 9-11 1 16-4 14-2 12-11 116
Douglas Fir- Sel. Struc., 11-9 10-8 100 9-4 15-6  14-1 13-3 12-3 19-9 17-11 16-11 158 ' 24-0 21-10 20-6 186
South No.1 17-5 10-5 9-7 8-6 15-1 133 121 10-10 18-8 16-2 14.9 13-2 21-8 189 171 154
No2 it-2 100 g-2 8-2 14-8 12-8 11-7 104 1711 156 14-2  12-8 209 180 165 14-8
Ne.3 8-11 7-8 7-0 6-3 | 11-3 99 8_-11 - 7-11 i 19-_9_1_:!:_1_ _1_ 19-10 5_3_-9 1 15-11 13-9  12-7 1i-3
Hem-Fir Sel. Struc. 12-3 11-2  10-6 9-9 16-2 14-8 13-10 12-10 20-8 1889 17-8 16-3 | 251 22-10 211 18410
MNo.1 & Bir. i2-0 10-11 10-3 9-4 15-10 14-5 132 119 20-2 17-8 16-1 14-5 237 205 188 16-8
No.1 i2-0 10-8 9-10 89 15-8 137 12-5 1141 19-2  16-7 15-2 13-7 22-3 193 77 159
No.2 15 100 9-2 8-2 14-8 12-8 117 104 17-11 156 142 12-8 209 180 165 148
No.3 8-11 7-8 7-0 6-3 | 11-3 9-9 8-11  7-11 1 13-9  i1-11 1(_)—10 9-9 15-11 13-9  12-7 113
Spruce- Sel. Strue. i1-5 10-5 9-8 g-1 15-1 139 1211 120 18-3 17-8 16-6 15-3 23-5 21-3 200 18-2
Pine-Fir No.1 it-2 10-2 9-3 8-4 14-8 12-11 11-9 106 18-2 159  14-4 12410 211 183 168 14-11
{South) No.2 10-10 97 8-9 7-10 140 12-1 11-1 9-11 17-1 14-10 13-6  12-1 19-10 17-2  15-8 140
No.3 8-5 7-4 B-8 5-11 | 10-8 93 8-5 76 | 180 113 104 93 | 151 13-1 11-11 10-8
Waeslamn Sel. Siruc. i1-2 i0-2 9-5 8-5 i4-8 131 11-11 108 18-5 1511 147 13-0 21-4 186 16-11 451
Woods No.1 10-4 811 82 7-4 13-t 11-4 104 93 15-11 1310 127 113 186 16-0 148 13-
No.2 10-4  8-11 8-2 7-4 13-t 11-4 10-4 9-3 | 1511 13410 12-7 11-3 18-6 16-0 14-8 i3-1

No.3 7-8 6-8 6-1 5-5 9-9 B-5 7-8 811 | 13-i1 10-4 95 85 | 139 1t-11 1011 99
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Deflection limit L/360
ROOF RAFTERS 40# SNOW LOAD 15# DEAD LOAD L/360
Table RR-44
Dosign Criteria; Strength - 40 Ibs. per sa. fi. snow load, plus 15 Ibs. per sq. ft. dead load.
Deflection - Limited in span in inches divided by 360 for live load only.
Span (feet and inches)
2x6 [ 2x8 L 2x10 | 2x12
Species ) spacing en center _
or Group Grade 1z 16" 19.2 24" 12 16" 19.2° 24" 12 16" 182 24" 172 16" 19.2" 24"
- r = == ==
Douglas Fir- Sel. Struc. i1-4 104 98 9-0 15-0  13-7 12-10 11-11 19-1 174 164 152 23-3 2711 19-10 18-5
Larch No.1 & Btr, 11-2 102 96 8-10 14-8 13-4 12-7 11-8 18-9 170 16-0 14-11 | 2210 20-9 196 175
No.1 10-11 911 94 8-8 14-5 13-1  12-4 113 185 169 154 139 22-5 196 i7-10 15-11
No.2 i0-9 99 9-2 8-5 14-2 12-10 11-11 10-8 18-0 15-11 14-7 130 21-4 186 116-11 1541
No.3 9-1 7-11 7-2 B-5 116 10-0 941 8-2 14-1 122 111 9-1 | 16-4  14-2 12-11 11-8
Douglas Fir- Sel. Struc. 10-3 94 8-9 8-2 13-6 12-3 11-7  10-8 17-3 158 1483 138 210 181 1711 16-8
South No.1 10-¢  9-1 8-7 7-11 13-2 120 11-3 10-6 16-10 15-3 14-5 132 20-6 187 17-1 154
No.2 g9-9 8w 84 7-9 i2-1¢ 11-8 11-0 10-2 16-5 14-11 14-0 12-8 19-11 180 16-5 14-8
No.3 8-11 7-8 7-0 6-3 113 g9 811 71 1 13- 11-11_10-10 99 1 15-11 138 12-7 113
Hem-Fir Sel. Struc. 10-9 99 9-2 8-6 14-2 12-10 12-1  11-3 18-0 165 155 144 21-11 19-11  18-9 175
No.1 & Btr. 10-6 96 90 8-4 13-10 12-7 11-10 11-0 17-8 160 151 140 216 19-6 184 168
Ne.1 10-6 9-6 9-0 8-4 13-10 12-7 11-10  11-0 17-8 160 151 137 216 193 177 159
No.2 10-¢  9-1 8-7 7-11 13-2 120 11-3 104 16-10 15-3 142 128 20-6 180 165 14-8
No.3 8-11 7-8 7-0 6-3 13 99 811 711 | 139 1111 10-10 99 | 15-11 138 127 113
Spruce- Sel. Struc. 10-0 9-1 8-7 7-11 13-2 12-0 11-3  10-6 16-10 15-3 14-5 13-4 20-6 187 176 163
Pine-Fir No-.1 99 8710 84 7-9 12-1¢ 11-8 11-0 10-2 16-5 714-11 14-0 12-10 19-11 181  16-8 14-11
{South}) No.2 9-6 8-7 8-1 7-6 2.6 11-4 10-8 91 15-11 14-6 136  12-1 19-4 17-2 15-8 14-0
No.3 8-5 7-4 B6-8 5-11 10-8 93 8-5 7-6 13-0 11-3 10-4 93 | 151 131 t1-11 10-8
I -
Western Sel. Struc, 9-9 BI0 84 7-9 12-10 11-8 11-0 10-2 16-5 14-11 14-0 13-0 | 19-11 1871 16-11 154
Woods Ne.1 9-8 8-7 8-1 7-4 12-6  11-4 10-4 9-3 15-11 13-10 12-7 113 18-6 16-0 148 1341
No.2 9-2 84 7-10 7-3 i2-t  11-0 10-4 9-3 15-5 13-10 12-7 11-3 186 16-0 14-8 13-1
No.3 7-8 6-8 B-1 5-5 99 8-5 7-8 611 | 11-11 104 95 8-5 13-9 11-11 30-11 9.9

L

in areas where snow loads exceed those shown, please consult with a professional engineer to determine the suitability of the roof structure.

LIGHTWEIGHT PRODUCTS

Design Criteria: Live load: Roof Pitches - Less than 4:12 = 20 psf
4:12 and greater = 16 psf

Dead load: Roof tile 6.0 psf Boral Roofing Lightweight Products:
Framing 2.0 psf Cedarlite: 600 5.6 psf
Sheathing 1.5 psf Duralite* 600 5.9 psf
Plywood 1.5 psf ’
TOTAL 11.0 psf
Deflection: L/240 Module of Elasticity: 1,600,000 psi MAXIMUM RAFTER SPANS* - Chart is for #2 D.F.
. with Live Load = 16 psf
Bending:
Lumber Fb Cf Cd Cr Fb (psi) Lumber size Rafter Spacing Maximum Span
Size g U DR e 12’ oc. 9-9"
sress factor 2x4 16” o.C. 8-10”
2x4 875 1.5 1.25 1.15 1940 24” o.c. 7-9”
2x6 875 1.3 1.25 1.15 1681 12” o.c. 15’- 4”
2x8 875 1.2 1.25 1.15 1552 2x6 16” o.c. 13’-11”
2x10 875 1.1 1.25 1.15 1423 24” o.c. 12’-2”
12” o.c. 20’- 27
2x8 16” o.c. 18- 4”
24” o.c. 15’-6”
12” o.c. 25’-9”
2x10 16” o.c. 22’-9”
24” o.c. 18’-9”

Note: All spans are measured along the horizontal projection of the rafter.



IMPORTANT NOTICE

These span tables are provided as a general guide for reroofing work
using concrete roofing tiles, and are believed to be accurate for the
conditions noted. However, Boral Roofing makes no warranties or
representations of any type regarding the accuracy of the information
contained herein or the suitability of its materials for any particular
application. Since design values for wood vary with species, grade of
material, and other factors, judgment and prudence must be exercised
by the roofing contractor. Structures should be checked by a qualified
architect or engineer, and all structural reinforcement should be done
by state-licensed contractors responsible for their work.
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