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e L obaraa umen  MUNICIPAL RECOMMENDATION  {ocalProqram Serees "
Relations FOR A VARIANCE APPLICATION Kig&ﬂg:?\g'\g?:ansin 53707
Oviener Name Owner Street Address

City/Town staté”™ {Zip Code jmner Telephone No.
Dwelling Location Dhwelling Street Address

City/Town County

Agent{Arch- Engr- Conir) Agent Street Address

CityTown State IZip Code IAgent Telephone Na.

1. ihaveread the application for variance of rule ILHR

2. Irecommend {check appropriate box): [ ] Denial [7] Approval [} Cond. Appr. [ chgmment

3. Explanation for recammendation:

4. [} 1find no conflict with local rules and regulations. N
[J ind that the vatiance is in condlict with locat rales and regulations.

Explanation:

5. Inspections completed: | JMene [ ] Footinas [)Rough [} Ffinal {] Foundation

[] 8ldg. Const [ Energy [] wvac [ electrical " 7] Plumbing

6. Corraction ordets issued:

Municipality exercising jurisdiction:

Signature of municipat enforcement officiaf: Date si'gned:

Please submit this completed form along with ariginat Application for Variance, Form $8D-6070, and
$100.00 state review fee to Depariment of Industry, Labor and Human Relations at the address
shown in the upper right corner.

58D - 6071 (R. 07/87)
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BEVETMom  Wcomsmonronowtmecont Ll
( ]wn Wisconsin 53707
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City State & Zip Code wner Telephone Ho.

Dwelling Lecation Draelling Street Address

City/VillagaTown County

Agent [Arch- Engr- Conts} [Agent Street Address

City . State & Zip Code Agent Telephone No.

Municipality Having Junsdiction Telephane Ho,

$100 STATE FEE required (ILHR £9.15(21). Applitation can only be made by owner. Submit to the address shown in

theupper right corner. Additional MURICIPAL FEE, it any:
1. RufeILHR of the Uniform Dwetling Code cannot be entiely satisfied because:

2_nligu of complying e:a(um\ml.hlhem!e he follawing alternative is proposed as a m moff_mndmg an
equivalent degiee of heall wetfare and safety (submit buitding plans, céculations an specificationsio
helpexpfain your proposa!

3. Supporling arguments ate:

VERIACATION BY APPLICANT:

, verifies that [s)he is the appticant and that all infeemation
provided on this appiicalion 1s true Lo 1he best o Fuwher knoatedge and beliel.

Applicant’s Signature Date Signed

Subseribed and sworn to before me

5 FOR OFFICE USE ONLY
thisdate [Application Ho Date Received
Dale ApprovediDenied
Hotary Public D A Denied
Orficial's Hame Titla
My COmmission By pites

APPLICATION IS VAUID ONLY IF NOTARIZED AND ACCOMPANIED BY REVIEW FEE.

SEDEATOR 0220}
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APPENDIX

CHAPTER ILHR 21

FASTENER SCHEBULE TABLE

Deseription of Building Materials/Connection Number and Fype of
Fastener 1234

Joist to sill or girder, toe nail 2-16d, 3-8d

Bridging to joist, toe nail each end 2-8d

17 x 6 subfloor or less to each joist, face nall

Wider than 1* x 6" sublloor to cach joist, face nail

2" subfloor to joist or girder, blind and face nail

Sole plate {o joist or blocking, face nail

Top or sole plate to stud, end nail

Stud fo sole plate, toe nail

Doubled studs, face nail

Doubled top plates, face nail

Top plates, laps and infersections, face nail

Continuous header, two pieces

Ceiling joisis to plate, toe nail

Continuous header to stud, toe nail

Ceiling joist, Iaps over partitions, face nail

Ceiling joist to parallel ralters, face nail

Rafter to plate, toe nail

17 brace to each stud and plate, face nail

1* x 6° sheathing to each bearing, face nail

17 x 8” sheathing to each bearing, face nail

Wldelr than 17 x 8" sheathing to each bearing, face
nat

Built-up corner studs

Built-up girder and beams

2-inch planks
Roof rafters to ridge, valley or hip rafters, toe nail
Roof rafters to ridge, valley or hip rafters, face nail
Collar ties to rafters, face nail
Plgwood subiloor, roof and wall sheathing (to
Tamin
1JS-mch to 5/16-inch
%-inch to %-inch

%-inch to 1-inch
1%-inch to 1%-inch

Fiberboard sheathing”
%-inch

25/32-inch
Gypsum sheathing, %*4

Particleboard wall sheathmg (to framing)®
%-inch to %-inch
%-inch to %-inch

Insulated sheathing

Combination subfoor underlayment (to framing)®
%-inch and less
%-inch to -inch
I%-inch to 1%-inch

- Panel siding (to framing)®
¥-inch or less
%-inch

2-8d or 2 staples, 1%"
3-8d or 4 staples, 1%~
2-16d

16d at 16" 0.0,
2-16d

4-8d or 3-16d

164 at 24" o.c.

16d at 16" o.c.

2-16d

164 at 16~ o.c. along each edge
2-16d, 3-8d

4-8d

§-16d

3-16d

£-16d, 3-8d

2-8d or 2 staples, 1%°
2-8d or 2 staples, 1%~
2-8d or 3 staples, 1%"
3-8d or 4 staples, 1%~

16d at 30" o.c., 16d at 247 o.¢.
20d at 327 o.c. at top and bettom and
stelxggered 2-20d at ends and at each
splice
2—16d at each bearing

4-16d

-Iﬁd
3-8d

!

6d® or staple
8d smooth or common,
ggsdeformed, or staple

10d smooth or common, or
8d deformed

6d comunion or stap]e, 1%" long or roof-
ing nailt

8d common or staple, 1%* long or roof-
ing nail!!

1%" galvanized roofing nail,

or 6d common, or staple

6d common

8d common or staple
11-gauge roofing nails, 6d, 8d,
or staple

6d deformed
&d deformed
10d smooth? or commen or
8d deformed?

6d
ad

TAll nails are smooth-common, box or deformed shank except where otherwise stated,
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2Nail is a general deseription and may be T-head, modified round head or round head.
Btaples are 16-gauge wire and have a minimum 7/16-inch o.d. crown width, .
4Common or box nails may be used except where otherwise stated.
$Common or deformed shank.
8Nails spaced at 6 inches on cenfer at edges, 12 inches at intermediate supports (10 inches at
i:ll't)?;r.nediate supports for Roors), except' 6 inches at all supports where spans are 48 inches or
"Nails spaced at 3 inches on center at edges, § inches at intermediate supports.
3Nails spaced at 4 inches on center at edges, 8 inches at intermediate supports.
¥Nails spaced at 6 inches on center at edges and at intermediate supports. ;-
WCorroston-resistant siding and casing nails.

MGalvanized roofing nails with 7/i6-inch diameter head and 1'%-inch length for %-inch
sheathing and 1%-inch for 26/32-inch sheathing,

INDEX OF
SPAN TABLES FOR JOISTS AND RAFTERS
(Recommended by National Forest Products Association)

TABLE PAGE

Table J-1 FLOOR JOISTS, 40 Ibs/sq, ft. Live Load 132

Table J-2 FLOOR JOISTS, 30 lbs/sq. it. Live Load 134

Table J-3 CEILING JOISTS, 20 Ibs/sq.ft. Live Load, Plaster Ceiling 136

Table J-4 CEILING JOISTS, 20 Ibs/sq.it. Live Load, Drywall Ceiling 138

Table J-5 CEILING JOISTS, 10 1bs/sq.{t, Live Load, Plasier Ceiling 140

Table J-6 CEILING JOISTS, 10 Ibs/sq.it. Live Load, Drywall Ceiling 142

Table R-2 ELAIKT OR SLOPED RAFTERS, 30 Ibsfsq.if, Live Load, Drywall 144
eiling

Table R-3 ngl\T OR SLLOPED RAFTERS, 40 Ibs/sq.ft. Live Load, Drywall 148
eiling :

Table R-5 EL:;&T (R SLOPED RAFTERS, 20 Ibsfsq.ft. Live Load, Plaster 162
eiling

Table R-6 FLAT OR LOW SLOPED RAFTERS, 40 lbs/sq.ft, Live Load, 156

Plaster Ceiling .
Table R-8 gLAT OR IéOW SLOPED RAFTERS, 30 Ibs/sq.ft, Live Load, No 160
eiling Loa
Table R-9 (I_"J‘L?T (}R IaOW SLOPED RAFTERS, 40 lbs/sq.ft, Live Load, No 164
eiling Loa
Table R-11  MEDIUM OR HIGH SLOPE RAFTERS, 30 lbs/sq.ft. Live Load, + - 168
No Ceiling Load, Heavy Roof Covering
Table R-12  MEDIUM OR HIGH SLOPE RAFTERS, 40 lbs/sq.it, Live Load, 172
No Ceiling Load, Heavy Roof Covering
Table R-14 MEDIUM OR HiGH SLOPE RAFTERS, 30 lbs/sq.ft, Live Load, 176
Mo Ceiling Load, Light Roof Covering .
Table R-16  MEDIUM OR HIGH SLOPE RAFTERS, 40 1bs/sq.lt. Live Load, 18¢

No Ceiling Load, Light Roof Covering
Table TSJ-1 TWO SPAN FLOOR JOISTS, 40 lbs/sq.ft. Live Load : 184

Table TSI-2 TWO SPAN FLOOR JOISTS, 30 Ibs/sq.ft. Live Load . c 186

: SPAN TABLES FOR JOISTS AND RAFTERS
- {Recommended by National Forest Products Asseciation)

EXPLANATION OF TABLES

These span tables for joists and rafters are calculated on the basis of a
series of modulus of elasticity (E) and fiber bending stress (Fy,) values.
The range of values in the tables provides allowable spans for all species
and grades of nominal 2-inch framing lumber customarily used in con-
struction.

Tables J-1 through J-6 list spans for floor and ceiling joists used over a
s;lngle span with caleculations based on E and the required Fy, values
shown,
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Tables R-2 through R-15 list spans for rafters used over a single span
with ealculations based on Fy, and the required E values shown.

Tables TSJ-1 and ‘T'SJ-2 list spans for floor joists continuous over two
e}?ual spans with calculations based on E and the required F}, values
shown.

Applicable design criteria for each condition of use appear at the top of
each table. While these criteria are directed principally to residential
construetion, they are suitable for other occupaneies having similar con-
ditions of loading. Tabulated spans for rafters also apply to other types
of occupancy, since the oceupaney has little bearing on roof loading.

LUMBER SIZES

Tabulated spans apply to surfaced (84S) lumber having dimensions
which conform to the American Softwood Lumber Standard, PS 20-70.
These sizes are as follows:

Dressed Size (inches)

Reference Surfaced Dry Surfaced Green
2x4 1% x 3% 1-9/16 x 3-9/16
2x6 1% x 5% 1-9/16 x 5%
2x8 1% x T 1-9/16 x 7%
2x10 1%x 9% 1-9/16 x 9%
2x12 1% x 11% 1-9/16 x 11%
MOISTURE CONTENT

The listed dry and green sizes are related at 19% maximum moisture
content, Tabulated spans are calcuiated on the basis of the dry sizes and
are also applicable to the corresponding green sizes. The spans in these
tables are intended for use in covered structures or where moisture con-
tent in use does not exceed 19%.

SPAN MEASUREMENT

Tabulated spans are the clear distancevbetween supports, For sloping
rafters, the span is measured along the horizontal projection.

LUMBER DESIGN VALUES

Use of these span tables requires reference to the applicable design val-
ues for the various species and grades of lumber, “Design Values for
Joists and Rafters”, a supplement to these span tables, provide such val-
ues in convenient-to-use form. Modulus of elasticity (E) and fiber bend-
ing stress (Fy,) values therein are based on the National Design Specifica-
tion for Wood Constructicn (formerly National Design Specification for
Stress Grade Lumber and Its Fastenings) and incorporate adjustments
appropriate for repetitive-member use under various durations of load.

Repetitive-member use is that condition where framing members such
as joists, rafters, studs, planks, decking or similar members are spaced
not more than 24 inches, are not less than 8 in number and are joined by
floor, roof or other load-distributing elements adequate to support the
design load. Design values in bending (Fy,) for such use are 15% greater
than for single-member use.

The “Joists” column in the design value tables provide valuss for
bending for repetitive-member use under normali conditions. The ‘‘Raft-




INDUSTRY, LABOR AND HUMAN RELATIONS 13t

ers” column of the design value tables provide values for bending for
repetitive-member use adjusted for snow-leading.

ROOF LOADS

Rafter spans are tabulated for the most common roof loads. For roof
loads intermediate between those tabulated, straight line interpolation
may be used.

Light roof coverings are defined as those with a weight of 7 psf or less
and typically include asphalt and wood shingles. Heavy roof coverings
are those which are more than 7 psf, up to 15 psf, and typically include
tile and slate roofs.

LUMBER IDENTIFICATION

‘When used with the tabulated spans in these tables, lumber should be
identified by the grademark of an agency recognized as being competent
by the Board of Review of the American Lumber Standards Committee
or the Canadian Lumber Standards Administrative Board.

USE OF THE SPAN TABLES

Spans for floor and ceiling joists are caleulated on the basis of the
modulus of elasticity (E) with the required fiber bending stress (Fy)
listed below each span. Spans for rafters are caleulated on the basis of
fiber hending stress (Fy,) with the required modulus of elasticity (E)
listed below each span. Use of the tables is illustrated in the examples
which follow,

Example 1. Floor joists. Assume a required span of 12'-9", a live load of
49 psf and joists spaced 16 inches on centers. Table J-1 shows that a
grade of 2 x 8 having an I value of 1,600,000 psi and an F, value of 1250
psi would have a span of 12 *~10", which satisfies the condition.

Example 2. Rafters. Assume a horizontal projection span of 13'-0”, a
live load of 30 psf, dead load of 15 psf and rafters spaced 16 inches on
centers, Table R-2 shows that a 2x8 having an Fy, value of 1300 psi and
an B value of 1,000,000 psi would have a span of 13-3" of horizontal
projection.

Since many combinations of size, spacing, E and F}, values are possi-
ble, it is recommended that the users examine the tabbles to determine
which combination fits their particular case most effectively.
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DESIGN CRITERIA:

Strength -

TABLE R-2
FLAT OR SLOPED RAFTERS
Supporting Drywall Ceiling

{Flat roof or gathedra! ceiling with no attic space)

Live Loxd - 30 Ib. por 5g. ft.
Use in Zone 2

15 |bs. per sg. f1. dead load plus 30

Ibs. per sq. ft. live load determines required
fiber stress,

Deflection -

For 30 Ibs. per sg. fr.

live load.

Limited 1o span in inches divided by 240,

Extweme Fiber Stress in Bending, “Fy" {psi).

RAFTER
SIZE SPACING
(M) ON) | 200 | 400 | 500 | 600 | Voo | 800 | 906 | 00O | 1100 | 1200 | 1300
510 | 68 76 82 310 | 96 100 | 07 | 1 | 17 |24
120 | 012 | 019 | 027 | 035 | 045 | 055 | 066 | 077 | ose | 101 [ 114
55 6:3 7.0 78 8-3 g-10 g5 911 10-5 10-10 113
137 | 042 | o018 | 025 | 033 § 042 | o052 | 061 | 072 | 083 [ 095 | 107
50 510 | 66 7.1 78 82 N 52 97 100 | 105
2x6 16.0 on 0.17 0.24 0,37 0.39 0.48 0.57 Q.67 0,77 0.88 0,89
a7 54 511 | 66 70 76 711 | 54 89 82 55
192 § 010 | 015 | o022 | o028 | 036 | 044 | o052 | 061 | 070 | 080 | 080
21 4.9 54 510 | 63 68 741 7.6 710 | 82 86
240 | 606 | 014 ; 018 | 025 | 032 | 039 | 046 | 054 | 063 | 072 | 081
7-8 810 9-10 10-10 11-8 126 13-3 1311 14-8 15-3 18-11
120 | 012 1 o019 | 027 | 036 | 045 | 055 | 066 | 077 | 089 | 1.01 | 114
7-2 8-3 9-3 10-1 10-11 1.8 12:5 13-1 13-8 14-4 14-17]
127 | 012 | o018 | 025 | 033 | 042 { o052 | o6 | o72 | 083 | oes | 107
67 78 87 9-4 101 10-10 116 1241 12-8 13-3 128
28 e | 011 | 017 | 024 | 031 | o039 | o4g | ©57 | 067 | 077 | 088 | 099
&1 70 710 | 87 a3 910 | 106 | 110 | 117 | 121 | 127
192 | 010 | 015 | 022 | 028 | 036 | 044 | 052 | 0&1 | 070 | 080 | 080
55 63 7.0 7.8 83 B10 | 94 910 | 104 | 10410 | 1.3
240 | ooe | o714 | ote ! c2s | 032 | 03 | 046 | 054 | 083 | 072 | 08
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99 11-3 127 13.9 14-11 15-11 16-11 1710 188 19-6 204

12.0 0.13 0.19 0.27 0.36 0.45 0.55 0.66 0.77 0,89 1.0 1.14

91 10-6 11-8 12-11 131 14.11 15-10 16-8 176 18-3 19-0

13.7 0.12 0,18 0.25 0.33 0.42 0,52 0,57 0.72 0.83 0.95 1.07

8-5 99 10-11 71-11 1211 13-9 148 15-5 18-2 16-11 17-7

2x10 16,0 0.11 0,17 0.24 0.31 0.39 0.48 0,57 0.67 0.77 0.88 0.99
7-8 &1 9.1 10-11 11-8 12-7 13-4 14-1 14-9 155 16-1

19.2 0,10 0.15 0.22 0.28 0.36 Q.44 0.52 0.61 0.70 0.80 0.90

611 80 8-11 99 10-6 11-3 1111 12.7 13.2 139 14.4

24.0 0.09 0.14 019 0.25 0.32 0.39 0.46 0.54 0.63 072 0.81

11-10 13-8 15-4 16-9 18-1 19-4 20-5 218 22.8 239 248

12.0 0.13 0.19 0.27 0.36 0.45 0.55 0.66 0.77 0.89 1.01 1.14

11.1 1210 | 144 75-8 16.11 181 193 20-3 213 22-2 231

13.7 012 0.18 0.25 0.33 0.42 0,52 0.61 0.72 0.83 0.98 1,07

10-3 1110 133 14-8 15-8 16-9 178 18-9 19-8 20-5 215

2x12 16.0 .1 0.17 0.24 0,31 0.39 0.48 0.57 0.67 0.77 0.88 0.99
9-5 10.10 12.1 133 14.4 15-4 16-3 17-% 17-11 188 19-6

19.2 0.10 0.15 0.22 0.28 0.36 0.44 0.52 0.81 0.70 0.80 0.80

2.5 9-8 1010 11-10 1210 138 14-6 15-4 16-1 78-9 175

24.0 0.09 014 0,19 0.25 0.32 0.39 0.46 0,54 0.83 0.72 0.81

Note: The required modulus of elasticity, “E”, in 1,000,000 pounds per square inch is shown below each span,
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RAFTERS:

Spans are measured along the
horizontal projection and loads are

considered as applied on the horizontal

TABLE R-2 {gont.)

projection.
Extreme Fiber Stress in Bending, “Fy,” {psil.
RAFTER
SPACING SIZE
1400 1500 1600 1700 1800 1800 2000 2100 2200 2400 2700 {IN) {IN)
12-6 130 136 13-10 14-2 14-7 15-0 15-4 15-8
1.28 1.41 1.56 1,71 1.86 2.02 2.18 2.24 2,51 12.0
119 12-2 126 12-11 133 138 14-0 14.4 14-8
1.12 1.32 1.48 1.60 1.74 189 | 2.04 2.1% 2.35 13.7
10-10 11-3 M7 11-11 12-4 12-8 13-0 133 13-7 14-2
1.10 1.22 1,35 1.48 1,61 1.75 1.89 2.03 2.18 2,48 16.0 2x6
o1 10-3 10-7 10-11 11-3 11-6 11-10 12-2 12-5 13-0
10 1,12 1.23 1.35 1.47 1.59 1.72 1.85 1.88 2,26 19.2
810 9-2 9-6 2.9 10-0 10-4 10-7 10-10 111 117 12.4
0.90 1.00 1.10 1.21 1.31 1.43 1.54 1.66 1.78 2,02 2.41 24,0
16-6 17-1 17-8 18-2 189 18-3 19-9 20-3 20-8
1.28 1.41 1.568 1.7 1.86 2.02 2.18 2,34 2.51 12.0
15-5 16-0 16-6 17-0 17-6 18-0 185 18-11 19-4
118 1.32 1.48 1.60 1.74 1.89 2.04 2.19 2.35 13.7
14-4 14-10 15.3 15-9 16-3 16-8 171 17-8 1711 18-9
130 1,22 1.3% 1.48 1.6% 1.75 1.89 2.03 2.18 2.48 16.0 2x8
131 136 1311 14-5 1410 15-2 15-7 160 16-4 171
1.4 112 1.23 1.35 1.47 1.58 1.72 1.85 1.99 2.26 18,2
1.8 1241 128 12-30 133 137 13-11 144 14-8 15-3 16-3
.90 1.00 1.10 1.21 1.3 143 1.54 1.66 1.78 2,02 2.41 24.0
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2143 2110 | 226 233 23-11 24-6 25.2 25-10 26-5

1.28 141 1.56 1.71 1.88 2.02 2,18 2.34 251 12.0

19-8 205 211 21-9 22-4 22.1 237 28-2 24-3

1.19 1.32 1.46 1.60 1.74 1.89 2.04 2.19 2,35 13.7

183 18-11 19-6 20.1 20-8 21-3 2110 | 224 22-10 2311

110 1,22 1.35 1.48 1.61 1.75 1.89 2.03 2.18 2,48 18.0 2x10

16-8 17-3 1710 18-4 1811 185 19-11 20-5 20-10 2110

1.0 112 1.23 135 1.47 1.58 1.72 1.85 1.88 2.26 19.2

1411 155 15-11 16-5 16-11 174 1710 18-3 188 19-6 20-8

0.90 1,00 1.10 1.21 1,31 1.43 1.54 1.58 1.78 2,02 2.41 24,0

25-7 26-6 27-5 28-3 29-1 29-10 | 307 314 321

1.28 1.41 1.56 1.71 1.86 2,02 2.18 2,34 2.51 12.0

24-0 2410 | 257 26-5 27-2 27.11 28-8 29-4 30-0

1,18 1.32 1.46 1.60 1.74 1.89 2,04 2.19 2.38 13.7

22-2 230 239 245 25-2 2510 | 266 27-2 27.10 | 2941

11 1.22 1.35 148 1.581 1.75 1.8¢ 2.03 2,18 2,48 16.0 2x12

20-3 21-Q 21-8 22-4 23-0 237 242 1 2410 255 26-5

1.01 112 1.23 1.35 1.47 1.59 1.72 1.85 1.99 2.26 19.2

181 185 19.4 200 20-5 211 218 222 228 23.9 25-2

0.90 1.00 1.10 .21 1.3 1.43 1.54 1.66 1.78 2.02 2.41 24.0
Note: The required modulus of elasticity, “E”, in 1,000,000 pounds per square inch is shown below each span.
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TABLE R-3
FLAT OR SLOPED RAFTERS
Supporting Drywall Ceiling
{Flat roof or cathedral ceiling with no attic space}
Live Load - 40 Ik, por 5q. 14

DESIGN CRITERLA: Use in Zone 1
Strength - 15 Ibs. per sq. #t, dead load plus 40

Ibs. per sq. f1, live load determines required

fiber stress.
Deflection - For 40 ibs, per sq. ft. live ioad,

Limited tc span in inches gdivided by 240.

Extreme Fiber Stress in Bending, “F,” {psi).
RAFTER
SIZE SPACING
(1] {In} 300 400 500 600 700 £00 900 1000 1100 1200 1300
53 61 B¢ 75 80 8.7 8.1 9-7 10-0 106 10-11
12.0 0.12 0.19 0.27 0.35 0.44 0.54 0.65 Q.76 (.85 1,00 1.13
411 58 &4 6-11 76 20 86 &1 9.5 9-10 10-3
13.7 0,12 0.18 0.25 0.33 0,42 0.51 0.61 0.71 0.82 0.93 1.08
46 5-3 510 &5 6-13 7-5 7-10 83 8-8 91 9.5
2%6 16.0 0.11 017 0.23 0,31 0.39 0.47 0.56 0.66 0.75 0.86 0.98
4-2 4.9 5-4 510 &4 6@ 7-2 7-7 711 82 3-8
19,2 G.10 0.15 0.21 0.28 .0.38 .43 0.51 0.60 0.69 0.79 0.89
38 4.3 4-9 53 5-8 61 85 6-9 71 7-5 79
24.0 0.09 0.14 D19 0.25 0.37 0.38 0.46 0.54 0.62 071 0.80
611 20 B-11 99 10-7 11-3 12-0 127 133 1310 | 145
12.0 012 0.19 027 0,35 0.44 0.54 0.65 0.76 0.88 1.00 113
66 76 8.4 92 9-11 107 11:2 1110 | 125 1211 136
137 0.12 .18 0.25 0.33 0.42 0.51 0.61 0,71 0.82 0.93 1.05
6-0 6-11 7-9 g6 g2 9.9 10-4 10-11 116 120 12-6
8 16.0 0.1 0.17 0,23 0.31 0.39 0.47 0.56 0.66 0.76 0.86 0.98
56 6-4 71 79 84 811 96 10-0 106 10-11 115
19,2 0.10 0,15 0.21 0,28 0.35 0.43 0.51 0.60 0.69 0.79 0.89
411 58 6.4 6-11 7-6 80 86 81 9-4 .9 10:2
24.0 0.09 0.14 0,19 0.25 0.31 0.38 0.46 0,54 0.62 0.7 0.80
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810 10-2 115 12-6 13-6 14.5 15-3 16-1 18-11 17-8 18-4

12.0 0.12 Q.19 0.27 - Q.35 0.44 0,54 0.65 0.76 0.88 1.00 1.13

83 8.6 108 11-8 127 136 14-3 1561 15-10 16-6 172

13.7 .12 0.18 025 | 0.33 0.42 0.51 0.61 0.71 Q.82 0.93 1.05

7-8 8-10 910 10-10 118 126 133 13-11 14-8 15-3 15-11

2¢10 16.0 0.1 0.17 0.23 0.31 0.39 .47 0.56 0.66 0,76 0.86 0.88
7-0 81 20 9-10 108 11-5 12-1 12-9 13-4 18-11 14-6

19.2 0.10 0.15 0.21 0.28 0.35 0.43 0.51 0,60 0.62 0.79 0.89

63 7-2 81 810 9-6 10-2 10-10 11-5 11-11 126 13-0

24.0 0.09 0.14 Q.19 0.25 Q.31 0.38 0.48 0.54 0.62 a.71 0.80

09 125 1310 15-2 16-5 17-6 18-7 19-7 20-6 215 22-4

12.0 0,12 0.19 0,27 0.35 0,44 0.54 0.65 078 0.38 1.00 1.13

10:0 -7 12-11 14.2 15-4 16-5 175 18-4 192 2041 20-11

13.7 0.12 0.18 0.25 0.33 0.42 0.51 0.61 0.7 0.82 0.93 1.08

9.3 10-9 120 132 14-2 15-2 16-1 170 179 18-7 19-4

2x12 16.0 0.1 0,17 0.23 0.31 0.39 0.47 0.56 0.66 0.76 0.86 0.98
86 9.10 10-11 120 12-11 1210 14.8 15-6 16-3 170 17-8

19.2 0.10 0,15 0.21 0.28 0.35 0.43 0.51 0.60 0.62 0.79 0,89

77 89 910 109 1.7 125 132 1310 14-§ 15.2 15-9

24.0 0,02 0.14 0.19 0.25 0,31 0.38 0.46 0.54 0.62 .71 0.80

Note: The required modutus of elasticity, “E"”, in 1,000,000 pounds per square inch is shown below each span.
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TABLE R-2 {cont)

RAFTERS: Spans are measured along the
horizontal projection and loads are
considered as applied on the horizontal
projection,

Extreme Fiber Stress in Bending, “Fb“ {psi),
RAFTER

SPACING SIZE
1400 1500 1600 1700 1860 1900 2000 2100 2200 2400 2700 {n) {IN}

11-4 11-% 1241 i2-6 12-10 132 13-6 13-10 14-2

1.26 1.40 1.54 1.68 1.83 1.93 2,15 2.3 248 i2.0

10-7 11.0 11-4 118 12:0 12-4 12-8 130 132

1.18 1.31 1.44 1.57 1.72 186 | 2.01 2,18 2.32 13.7

910 10-2 10-6 10-1Q 111 115 119 12-0 12-4 12-10

1.08 1.21 1.33 1.46 1.59 172 1.86 2.00 2,15 245 16.0 2x6
811 =] 97 210 102 10-5 10-8 1.0 11-3 11-9

0.99 1.10 1.22 1.33 1.45 1.57 1.70 1.82 1.96 2,23 19.2

g0 8.3 87 8-10 a1 9.4 9.7 9-10 100 10-6 111

0.89 0.99 1.08 1.18 1.30 1.41 1.52 1.63 1.75 2.00 2,38 24.0

1411 15-5 16-0 16-5 16-11 17-5 17-10 18-3 18-9

1.26 1.40 1,54 1.68 1,83 1,99 2.15 2.31 2.48 12.0

14-0 14-6 14.11 | 15.5 1810 | 163 168 | 1741 17-6

1.18 1.31 1.44 1.57 1.72 1.86 201 | 216 2.32 13.7

1211 | 135 1310 | 143 148 151 155 15-10 | 163 16-11

1.09 1,21 1.33 1.46 1,58 1.72 1.86 2.00 2,15 2.45 16.0 2x8
1310 | 123 12.7 130 135 139 141 14-6 1410 | 155

0.99 1.10 1.22 1,33 1.45 1.57 1.70 1.83 1.96 2.23 19.2

10-7 10-11 11-3 11-8 129 12-4 127 12.11 13-3 13-10 14.B
0.89 0.99 1.09 1.19 1.30 1.41 1.52 1.63 1.75 2.00 2.38 24,0
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191 19-9 20.4 210 217 22 2248 234 23.11

1.26 1.40 1.54 1.88 182 1.99 2.15 2.31 2,48 12.0
1710 18-5 1841 19-8 20-2 209 21-4 2110 | 22-4

1.18 1.31 1.44 1.57 1.72 1.86 2.01 2.16 2.32 13,7

16-6 171 17-8 182 18.9 18-3 18-9 20-2 20-8 217

1.09 1.2 1.33 1.46 1,59 1,72 1.88 2.00 215 245 16.0 2x10
15-1 15-7 161 16-7 171 177 18-0 18-5 18-11 19.8

0.99 1.10 1.22 1,33 1.45 1.57 1.70 1.83 1.96 2.23 19.2

136 1311 14-5 1450 15-3 15-8 161 16-6 16-11 17-8 18-9

.88 0.99 1.09 1.19 1.30 1.41 1.52 1.63 1.7% 2.00 2.38 24.0

232 24.0 24-9 25-6 26-3 270 278 285 291

1,26 1.40 1,54 1.68 1.83 1.89 2.15 2.31 2,48 12.0

21-8 225 232 2311 24-7 25-3 25-11 267 272

1.18 1.31 1.44 1.57 1.72 1.86 2.01 2.16 2.32 13.7

2041 20-¢ 21-5 221 22:9 235 24.0 247 252 26-3

1.09 1.21 1.33 1.46 1.59 1,72 1.86 2.00 215 2.45 16.0 2x12
18-4 19-0 19-7 20.2 20-9 21-4 21-13 225 230 24.0

0.99 1.10 1,22 1,33 1.45 1.57 1.70 1.83 1.96 2,23 19.2

16-5 17.0 17-6 181 187 19-1 18.7 201 206 21-5 229

0.89 0,99 1.09 1.19 1,30 1.41 1.52 1.63 1.75 2.00 2.38 24,0
Note: The required modulus of elasticity, “E", in 1,000,000 pounds per square inch is shown below each span.
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DESIGN CRITERIA:

Strength -

TABLE R-5
FLAT OR SLOPED RAFTERS
Supporting Plaster Ceiling

{Flat roof or cathedra! ceiling with no attic space)

Live Load - 30 Ib. per sq. ft.
Use in Zone 2

15 Ibs, per sq. ft. dead load plus 30

ibs. per sq. ft. live load determines required
fiber stress,

Deflection -

For 30 Ibs. per sq. ft. live load.

Limited to Span in inches divided by 360,

Extreme Fiber Stress in Bending, "Fb" (psi).

RAFTER
SIZE SPACING
(k) {iN) 300 400 500 800 00 890 960 1000 1100 1260
5-10 68 7-6 g2 810 96 10-0 10:7 111 11-7
12.0 Q.18 0,29 0.47 0,54 0.68 0.83 0.99 1.15 1.33 1.52
55 6-3 70 7-8 83 8-10 25 971 10-5 10-10
13.7 0.18 0.27 0.38 0.50 0.63 0.77 0.92 1.08 1.25 142
50 &-10 665 71 78 §-2 88 92 97 10-0
2x6 16.0 0.16 0.25 0.35 0.46 0.58 0.72 0.85 1.00 1.15 1.31
47 5.4 51 G- 7-0 76 71 54 8.9 8-2
19.2 0.15 0.23 0.32 0.42 0.53 0.65 0.78 091 1.05 1.20
4.1 4-9 54 510 6-3 6-8 7-1 7-6 7-10 82
24.0 0.13 c.21 0.29 0.38 0.48 Q.58 0.70 0.82 0.94 1.07
7-8 810 9-10 10-10 11-8 126 13-3 1311 14.8 15-3
12.0 0.19 0.28 0.41 0.54 0.58 0.83 0.8% 1.15 1.33 182
72 83 83 101 1011 11-8 12.5 131 13-8 14-4
13.7 018 027 | 038 0.50 0.63 0.77 0.82 1.08 1,28 1.42
6-7 7-8 g7 94 101 10-10 116 121 128 12:3
2x8 16.0 0.18 0.25 0.35 0.46 0.58 0.72 0.85 1.00 1.15 1.31
&1 70 7-10 8.7 -3 910 10:6 Mo 11.7 1241
19.2 .15 0.23 0.32 0.42 0.53 0.65 0.78 0.91 1.06 1.20
55 6-3 70 7-8 83 810 9-4 9-10 10-4 10:10
24.0 013 0.21 0.29 0.38 (.48 0.58 0.70 0.82 0.94 1.07
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99 11-3 127 139 14.11 15-11 16-11 1710 18-8 19-6

12.0 Q.19 0.29 0.41 0.54 0.68 0.83 0,99 1.15 1.33 1.52

91 10-6 -8 12-11 131 14-11 15-10 16-8 176 183

13.7 0.18 0.27 0.38 0.50 0.63 077 .92 1.08 1.25 1.42

8-5 9.9 10-11 1111 1211 13-8 14-8 15-5 18-2 16-11

2x10 16.0 0.16 0,25 0,35 0,46 0.58 0.72 0.85 1.00 1.15 1,31
78 811 9-11 10-11 1.9 12-7 13.4 141 14.9 15-5

19.2 0.15 0.23 0.32 0.42 0.53 0.65 0,78 0.91 1.058 1.20

611 | 80 811 9.9 10-6 113 11-11 127 132 13-9

24.0 .13 0.21 0.29 0.28 0.48 0.58 0.70 0.82 0.84 1.07

11-10 138 154 16-9 181 19-4 205 21.8 22-8 239

12.0 0.19 0.29 0.41 0.54 0.68 0.83 0,99 1.15 1.33 1.52

1141 12-10 14-4 15-8 16-11 18-1 19-3 20-3 2713 22-2

13.7 0,18 0.27 0.38 .50 0.63 0.77 0.2 1.08 1.25 1,42

10-3 1110 13-3 14-6 15.8 16-9 17-9 18- 198 206

%12 16.0 0.16 0.25 0.35 0.46 0.59 0.72 0.85 1.00 1.19 1.31
35 10-10 121 133 14-4 15-4 16-3 17-1 17-11 189

19,2 0.15 0,23 0.32 0.42 0.52 0.65 0.78 0.91 1,05 1.20

85 9-8 1510 1110 1210 138 14-6 15.4 16-1 169

24.0 0.13 G.21 0.29 0.38 0.48 0,58 0.70 0,82 0.94 1.07

Note: The required modulus of elasticity, “E", in 1,000,000 pounds per square inch is shown below gach

span.
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RAFTERS: Spans are measured along the

horizontal projection and loads are

considered as applied on the horizontal

TABLE R-5 (eont.)

projection.
Extreme Fiber Stress in Bending, "Fb" {psi}.
RAFTER
SPACING SIZE
1300 1400 1500 1600 1700 1800 1900 2000 2100 {IN} (rn)
12-1 12-6 13-0 138 13-10
1.71 1.81 212 2.34 2.56 12.0
11-3 118 12-2 12-6 1214
1.60 1.79 1.98 2.19 2,38 12.7
105 10-10 11-3 1M-7 M-n 12-4
1.48 1.66 1.84 2.02 2.22 241 16.0 2x6
96 9-11 102 10-7 10-11 11.3 11-6 11.10
1.35 1.51 1.68 1.85 2.02 2,20 2.39 2,58 19,2
56 810 92 9.6 59 10-0 104 107 10-10
121 1.35 1.50 1,65 1.81 1.87 2.14 2.31 248 24.0
1511 16-6 17 17-8 18-2
1.71 1.41 2,12 2.34 2.56 12.0
13-11 155 16-0 16-6 17.Q
1.60 1.79 1.98 2.19 2.29 13.7
139 14-4 14-10 15-3 15.9 16-3
1,48 1.66 1.84 2.02 2,22 2.41 18.0 2x8
12-7 131 136 1317 14-5 1410 15.2 15-7
1.35 1,51 1.68 1.85 2.02 2,20 2,39 2.58 19.2
11-3 11.8 1241 2.6 12-10 133 13-7 1311 14.4
121 1.35 1.50 1,65 1.87 1.97 2,14 231 248 24.0
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20-4 251 2190 226 233
.71 1.91 2.12 234 2.56 12.0
19-0 198 205 2141 21.9
1.60 1.79 1.98 2,19 2.39 13.7
17-7 18-2 18-11 19-6 20-1 20-8
1,48 1.66 1.84 2.02 2,22 2.41 16.0 2x10
16-1 16-8 17-3 17-10 184 1811 185 18-11
1.35 1.51 1.68 1.85 2.02 2.20 2.29 2,58 19.2
14-4 14-11 15.5 15-11 165 1611 17-4 1710 18-3
1.21 1.35 1.50 1.65 1.81 1,97 2.4 231 2,48 24.0
24-8 25.7 26-8 275 23-3
1,71 1.91 212 2.34 2.56 12.0
231 24-0 2410 257 265
1.60 1.79 1.98 218 2.39 13.7
215 22-2 230 239 24.5 25.2
1.48 1.66 1.84 2.02 2.22 241 16.0 2x12
19-6 203 21-0 218 224 230 237 24-.2
1.36 1,51 1.68 1.85 2,02 2.20 2.39 2,58 19.2
17-5 18-1 18-9 19.4 200 206 21-1 21-8 22.2
1.21 1.35 1.50 1.65 1.87 1.97 2.14 2.3 2.48 24.0
Note: in 1,000,000 pounds per square inch is shown

The required modulus of elasticity, “E”,
below each span. .
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TABLE R6
FLLAT OR SLOPED RAFTERS
Supporting Plaster Ceiling
[Flat roof or cathedral ceiling with no attic space)
Live Load ~ 40 Ib. per =q. ft.
DESIGN CRITERIA: Use in Zone 1
Strength - 15 lbs, per sq. ft. dead load plus 40
lbs. per sg. ft, live load determines reguired
fiber stress.
Deflection - For 40 lbs. per sq. 1. live load.
Limited to span in inches divided by 360.

Extreme Fiber Stress in Bending, "Fy' (psi).
RAFTER
SiZE SPACING
({1]] {IN) 300 400 500 600 700 800 200 1000 1100 1200
53 61 6-9 7-5 80 8.7 8-1 o7 10-0 10-6
12.0 0.19 0,29 0,40 0,53 0.67 0,82 0.97 1.14 1.31 1.50
#11 | 58 64 &11 | 76 80 86 811 | 95 910
13.7 0,18 0.27 038 0.50 0.62 0.76 0,91 1.07 1.23 1.40
4.6 5-3 5.1Q 65 6-11 7-5 7-10 8-3 88 9.1
2x6 16.0 0.16 0.25 0.25 0.46 0.58 0.71 0.24 0.99 i14 1.30
4.2 4-9 5-4 5-10 6-4 69 72 77 71 83
19,2 0.15 0.23 0.32 0.42 0.53 0.64 0.77 0.90 1.04 118
38 4-3 4-9 53 5.8 61 &5 69 7-1 75
240 013 0.20 0.28 0.37 0.47 0.58 0.59 0.81 0.93 1.06
811 8-0 211 9-9 10-7 11-3 12-0 127 133 1310
12.0 0.19 0.29 0.40 0.53 0.67 0.82 0.97 1.14 1.31 1,50
&6-6 76 g4 9-2 311 10-7 11.2 11.10 12:5 21
13.7 0.18 0.27 0.38 0.50 0.62 0.76 0.81 1.07 1.23 1.40
60 611 7-9 86 9.2 9.9 10-4 1011 118 12-0
2x8 16.0 016 0.25 0.35 0.46 0.58 0.71 0.84 0.99 1,14 1.30
5-8 6.4 7-1 79 84 8-11 9.6 10-0 10-6 10-11
19.2 0.15 0.23 0,32 0,42 0.53 0.64 0.77 0.9¢ 1.04 1.18
411 5.8 6-4 B-11 76 8.0 86 811 94 9.9
24.0 0.13 0.20 0.28 0.37 0.47 0,58 0.69 0.81 0.93 1.06
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810 T 10-2 11-5 12-6 136 145 153 16-1 16-11% 17-8

12,0 0.19 0,29 0.40 0,53 0.67 0.82 0.97 1.14 1.31 1.50

83 9-6 102 11-8 127 13-6 14-3 15-1 15-10 16-6

13.7 0.18 0.27 0.38 0.50 0.62 D.76 0.21 1.07 1.23 1.40

78 8.10 9-10 10-10 1-8 12-6 133 1311 14-3 15-3

%10 16.0 0.18 0,25 .35 0.46 0.58 0.71 0,84 0.99 1.14 1.30
7-0 81 9-0 8.-10 10-8 1.8 121 129 13.4 131

19.2 0.15 0.23 Q.32 0.42 053 0,64 0.77 .90 1.04 1,18

63 7.2 81 8.10 9-6 10.2 10-10 115 1111 126

24.0 0.13 0.20 Q.28 0.37 0,47 0.58 0.69 0.21 0.93 1,08

10-9 125 13-10 15-2 16-5 17-6 18.7 19-7 206 215

12.0 0.19 0.29 0.40 0,53 0.67 0.62 0,97 1.14 1.31 1.50

10-0 117 1211 14.2 15-4 16.5 175 18-4 18.3 201

13.7 0,18 0.27 0.38 0.50 C.62 0,76 .97 1.07 1.23 1.40

4.3 10-9 120 13-2 14-2 15.2 16-1 170 17-9 187

2x12 16.0 0.18 0.25 0.35 0.48 0.58 0.71 0.84 0.9 1.14 1.30
86 .10 10-11 12-0 12-11 13.10 14-8 15-6 16-3 170

19.2 0,15 0.23 0.32 042 | 053 0.64 Q.77 0.80 1,04 1.18

77 8e 9-10 09 11-7 12-5 13-2 13-10 14-6 15-2

24.0 0.13 0.20 0.28 0,37 047 0.58 0.69 0.81 0,93 1.08

Note: The required modulus of elasticity, “E”, in 1,000,000 pounds per square inch is shown below

each span.
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RAFTERS: Spans ore measured along the

horizontsl projection and loads are

considered as applied on the horizental

TABLE R-6 {cont) .

projection,
Extreme Fiber Stress in Bending, “Fb“ (psi}.
RAFTER
SPACENG SEZE
1300 1400 1500 1600 1700 1800 1800 2000 2100 {IN) {IN}
10-11 11-4 118 121 12-6
1.69 1.89 2,09 2.31 2,53 12.0
10-3 107 110 114 11-8 12-0
1.58 1,77 1.96 2.16 2.36 2.57 13.7
o5 9-10 10-2 106 10-10 141 115
1,46 1.63 1.81 2.00 218 2,38 2.58 16.0 2%6
g8 811 9-3 9-7 810 10-2 10-5 103
[ 1.34 1.49 1.65 1.82 2.00 2.18 2.36 2.65 19.2
7-9 30 83 87 8-10 9.1 9-4 -7 910
119 1.33 1.48 1.63 1.79 1.95 2,11 2.28 2.45 24.0
14-5 14.11 15-5 180 16-5
1.89 1.89 2,09 2.31 2.53 12.0
136 14-0 14-8 14-11 155 15-10
1.58 1.77 1.96 2.16 2,36 2,57 137
12-6 12.11 138 13-10 14.3 14-8 15-1
1.48 1.63 1,81 2.00 2.19 2,38 2,58 16.0 2x8
11-5 1110 123 12.7 13-0 135 13- 14-1
1.34 1,49 1.65 1.82 2,00 2.18 2.36 2.55 19.2
10-2 10-7 1017 11-3 11-8 12-0 12:4 12-7 12.11
1,19 1.33 1.48 1.63 1.79 1,85 2n 2.28 2.45 240
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184 191 199 20-4 21-0
1.69 1.89 2.09 2,31 2,53 12.0
17.2 17-10 185 19-1 18-8 20-2
1,58 1.77 1.98 2.16 2.36 2.57 13.7
15-11 186.6 171 17-8 18-2 189 19-3
1,46 1.63 1.817 2.00 2.19 2.38 2.58 16.0 2x10
14-6 15-1 15-7 16-1 18-7 171 177 18-0
1.34 1,49 1.65 1.82 2.00 2.18 2.36 2.55 19,2
130 13-6 1311 14-5 14-10 15-3 158 16-1 186
1.19 1,33 1.48 1.63 1.79 1.95 2,11 2.28 2,45 24.0
22.4 23-2 24-0 249 25-6
1,69 1.89 2.09 2.31 2.53 12.0
20-11 21-8 225 232 2311 24-7
1.58 1.77 1.86 2.16 2.36 2,57 18.7
19-4 201 20-9 215 221 229 235
146 1.63 1.81 2.00 218 2.38 2.58 16.0 2%12
17-8 18-4 19-0 19-7 20-2 20-9 21-4 21-11
1.34 1.48 1.65 1.82 2.00 2.18 2.36 2.55 19.2
15-9 16-5 17-0 178 18-1 187 19-1 197 201
1.19 1.33 1.48 1.63 1.79 1.95 2.11 2.28 2.45 24.0
Note: The required modulus of elasticity, “E”, in 1,000,000 pounds per square inch is shown

helow each span,
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DESIGN CRITERIA:

Strength -

TABLE R8
FLAT OR LOW SLOPE RAFTERS
No Ceiling Load
Siope 3in 12 or less
Liva Lood - 30 %b. per. 5q. ft.
Use in Zone 2

10 Ibs, per sq. ft. dead load plus 30

Ibs. per sq. ft. live load determines required
fiber stress,

Deflection -

For 30 lbs, per sq. ft, five load.

Limited to span in inches divided by 240.

Extreme Fiber Stress [n Bending, “Fy” {psil,

RAFTER
SIZE SPACING :

onp o on | 300 | 400 | soo | eoo | 700 | soo | soo0 | 1000 | 1100 [ 1200 | 1300
62 7:1 711 | 88 9.5 100 | 108 | 113 | 119 | 124 | 12410

120 | 015 | 023 | 032 | 043 | cs4 | 066 | 078 | 092 | 106 | 121 | 138

55 | 68 | 75 | 82 | 88 | 95 | 100 | 106 | 144 | 116 | 120

137 | 614 | o022 | 030 | o040 | 050 | 061 | 03 | 086 | 080 | 113 | 1.7

54 | 62 | e11 | 76 | &2 | &8 | 93 | 98 | 102 | 108 | 111

%6 160 | 013 | 020 | 028 | 037 | 047 | 057 | 068 | 080 | 082 | 105 | 118

410 | 57 | &3 | 11 | 75 | 711 | 85 | &11 | 94 | 99 | 101

192 | 012 | 0318 | 026 | 034 | 043 | 052 | 062 | 073 | o8 | 095 | 108

44 | 50 | 57 | 62 | 68 | 74 76 | 71 | 84| &8 | 61

240 | 011 | 016 | 023 | 030 | 038 | 046 | 055 | 065 | 075 | 085 | 096
& 94 | 166 | 11-6 | 126 | 133 | 140 | 1410 | 156 | 163 | 1610

120 | 015 | 023 | 032 | 043 | 054 | 066 | 078 | 082 | 1.05 | 121 | 136

77 | 88 | 99 | 109 | 17 ] 125 | 132 | 1310 | 145 | 152 | 159

137 | B4 | 022 | 030 | 040 | 050 : 061 | 073 | 086 | 089 | 113 | 1.27

70 | &1 91 91 | 108 | 116 | 122 | 1210 | 135 | 140 | 147

28 160 | 013 | 020 | 028 | 037 | 047 | 057 | 068 | 086 | 082 | 105 | 1.8

&5 | 75 | 83 | 81 59 | 306 | 113 | i1-8 | 123 | 1210 | 134

192 [ 012 | o018 | 02 | 034 | 043 | 052 | 082 | 073 | 084 | 095 | 108
58 | &7 | 75 | &1 88 | 94 | 911 | 106 | 10 | 118 | 1111

240 | 011 | 016 | 023 | 030 | 038 | 046 | 055 | 065 | 075 | 085 | 096
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10-4 11-11 134 14-8 15-10 16-11 1711 1811 1910 20-8 21-6

12.0 0.15 0.23 0.32 0.43 C.54 0,66 0.78 0.92 1.08 1,23 1.36

23 11.2 126 138 14-9 1516 | 169 17-8 186 19-4 20-2

13.7 0,14 0,22 0.30 0.40 0.50 0.61 0.73 0.66 0.98 1.13 1,27

811 10-4 1.7 12-8 138 14-8 156 16-4 172 17-1 188

2x10 16.0 0.13 0.20 0.28 0.37 (.47 0.57 0,63 0,80 0.92 1.06 1.18
82 9.5 107 .7 12-6 13-4 14-2 14-11 15-8 164 17-0

19.2 0.2 0.18 0.26 0.34 0.43 0.52 0.62 0.73 0.84 095 1,08

7-4 85 8.5 10-4 11-2 1111 128 13-4 14.0 14-8 158-3

24.0 .11 0.16 0.23 0.30 0.38 Q.46 0,55 0.65 0.75 0.35 0.96

12-7 14-6 16-3 178 19-3 20-6 21-8 23-0 24-1 252 262

12.0 0,15 0.23 0.32 0.43 0.54 0.66 0.78 0.92 1.06 1.21 1.36

119 137 15-2 16-8 18-0 16-3 205 21-6 226 238 24.6

13.7 0.4 0.22 0.30 0.40 0.50 0.61 073 0.86 0.99 1,13 1.27

10-11 12-7 14-1 15-5 16-8 17-9 18-10 19-11 2010 | 219 22.3

%12 16.0 0.13 0.20 0.28 0.37 0.47 0.57 0.68 0.80 092 | 1.05 1.18
211 118 12-10 4.1 15-2 16.3 17-3 18-2 19-0 19-11 20-8

19.2 012 0.18 0.26 0.34 0.43 0.52 0.62 0.73 0.84 0.85 1.08

811 10-3 11-6 127 13-7 14-6 155 16-3 170 179 18-6

24.0 0,11 0,16 0.23 0.30 0.38 0.48 0,55 0.65 Q.75 0.85 0.96

Note: The required modulus of elasticity, “E”, in 1,000,000 pounds per square inch is shown below each span,
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TABLE R-8 {cont.}

RAFTERS: Spans are measured along the
horizontal projection and loads are
considered as applied on the horizontai

prejection,
Exweme Fiber Stress in Bending, “F,” (psil.
RAFTER
SPACING SIZE
1400 1500 1600 1700 1800 1900 2000 2100 2200 2400 {IN} {IN}
13-3 13-9 14-2 14-8 1581 15-6 1511
1.82 189 1.86 2.04 222 2,41 2,60 12.0
12-5 12-10 133 13.8 14-1 14-6 1410
1.42 1.58 1.74 1.80 2.08 2.25 243 13.7
116 1111 12-4 12.8 131 135 139 14-1 14-5
1.32 1.46 1.61 1.76 1.92 2.08 2.25 2.42 2,60 18.0 2x6
10-6 10-10 11-3 1.7 111 123 127 12-10 13-2
1.20 1,33 147 1.681 1.75 1.90 2,08 2.21 2.37 19.2
a5 9.9 16-0 10-4 10-8 10-1 11-3 11-6 119 124
1.08 118 1.31 1.44 157 1.70 1.84 1,98 2.12 2.41 24,0
17-6 8.2 189 184 1910 20-5 20-11
1.52 1.69 1.88 2.04 2.22 241 2.60 12.0
16-5 1611 17-8 181 18.7 1911 18-7
1.42 1.58 1.74 1.80 2.08 2.25 243 13.7
15.2 15-8 16-3 16-2 172 17-8 18-2 18-7 180
1.32 1.46 1.81 1,76 1.92 2.08 2.25 2.42 2.60 16.0 2x8
1310 14-4 14-10 15-3 15-8 16-2 167 1611 174
1.20 1.33 1.47 1.61 1.75 1.90 2.05 2,21 2,37 19.2
12-5 12-310 133 138 14.0 145 14-10 15-2 15-6 16-3
1.08 1.18 1.31 1.44 1.57 1,70 1.84 1.98 2,12 2.41 24.0
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22-4 232 2311 247 254 26-0 26-8

1.5 1.69 1.86 2,04 2.22 2.41 2.60 12.0

20411 21-8 224 23-0 238 24.4 250

1,42 1.58 1.74 1.90 2,08 2,25 2.43 13.7

19-4 20.0 20-8 214 2111 226 232 23-8 24-3

1,32 1.46 1.61 1.76 1.92 2,08 225 2.42 2.60 16.0 %10

17-8 18-3 1811 19-6 20-0 207 2141 21-8 22-2

1.20 1,33 1.47 1.61 1.75 1.90 2,05 2.21 2.37 19.2

1510 16-4 16-11 17.5 17-11 185 18-11 19-4 1910 | 208

1.08 1.19 1.3 .44 157 1.70 1,84 1.98 2,12 2.41 24.0

272 28-2 29-1 29-11 30-10 : 31-8 325

1.52 1.69 1.86 2,04 222 2.41 2,60 12.0

255 26.4 27-2 28-0 28-10 29.7 30-5

1.42 1,68 1.74 1.90 2.08 2,25 2.43 13.7

236 24-4 252 2511 26-8 215 28-2 2810 | 296

1.32 1.46 1.61 176 1,92 2.08 2.25 2.42 2.60 16.0° 2x12

21-6 223 23-0 238 23-4 25-0 25-8 26-4 26-11

1.20 1.33 1.47 1.61 1.75 1.90 2.05 221 2.37 19.2

19-3 19-11 20-6 21-2 21-9 22.5 230 23-6 241 25.2

1.08 1.19 1.21 1.44 1.57 1.70 1.84 1.88 212 2.41 240
Note: The required modulus of elastieity, “E™, in 1,000,000 pounds per square inch is shown below

each span.
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TABLE R-9
FLAT OR LOW SLOPE RAFTERS
No Ceiling Load
Slope 3 in 12 or less
Live Load - 40 1b, por. sq. fr.

DESIGN CRITERIA: Use in Zone 1
Strength - 1Q Ibs, per sg. ft. dead load plus 40

Ibs, per sg. ft. live load determines required

fiber stress.
Deflection - For 40 ibs, per sg. ft. live load.

Limited to span in inches divided by 240,

- Extreme Fiber Stress in Bending, "Fh" {psi).
RAFTER
SIZE SPACING - .
(1) {EN) 300 400 500 600 700 800 300 1000 1100 1200 1300
5-6 6-4 71 -8 85 80 9-6 100 10-6. 1.0 11-5
12.0 0.14 0.22 0.31 0.41 0.51 0.63 0.75 0,38 1.01 1.15 1.30
5-2 51N 5-8 73 7-10 85 811 9.5 9.10 10-3 10-8
13.7 0.13 0.21 .29 0.38 0.48 0,59 0,70 0.82 0.95 1.08 1.22
a9 56 6-2 &9 7-3 79 23 338 8.1 9-6 9-11
2x6 16.0 012 0.18 .27 0.35 C.44 0.54 0.65 0.76 0.88 1.00 1.12
4.4 50 5.7 6.2 6-8 71 7-6 711 84 88 9-1
19.2 0.11 0.18 0.24 0.32 0.41 0,50 0,59 0,69 0,80 0.91 1.03
311 4-6 5-0 5-6 5-11 6-4 6-9 71 75 7-9 81
4.0 0.10 0.186 0.22 0.29 0.36 0.44 0.53 0.62 0.71 0.81 0.82
7-3 84 94 10-3 11-1 110 | 127 133 1311 14-6 151
12,0 0.14 Q.22 0.317 0.41 057 0,63 0.75 0.83 1.017 1.15 1.30
69 7-10 39 9.7 10-4 11-1 119 12-5 130 13-.7 141
13.7 013" 0.21 0,29 0.38 0.48 0.59 0.70 0.62 0.95 1.08 1.22
6-3 7-3 81 811 9.7 10-2 10-11 11-6 120 12:7 131
2x8 16.0 0.1z 0.19 0.27 (.35 0.44 0.54 0.65 0.76 0.88 1.00 1.12
5.9 67 73 81 B85 94 811 106 11-0 11-6 11-11
19,2 011 0.18 0.24 0,32 0.41 0.50 0,59 0.69 0.80 0.91 1.03
5.2 511 67 7-3 7-10 8-4 811 9-4 2-10 10-3 10-8
24.0 0.10 0.16 0,22 0.29 0.36 .44 0.53 0.62 0.7 0.81 0.92
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18-

9.3 10-8 11-11 131 14.2 15-1 16-0 16-11 179 19-3

12.0 0.14 0.22 0.31 0.41 0.51 0.63 .75 0.88 1.0 115 1.30

88 10:0 112 12:3 13-3 14-2 15-0 15-10 187 174 18-0

13.7 0.13 0.21 0.29 0.38 0.48 0,59 0.79 0.82 0.85 1.08 1,22

30 9.3 10-4 11-4 12-.3 131 13-11 14-8 15-4 16-0 i6-8

210 16.0 0,12 0.18 0.27 0.35 0.44 0.54 0.65 0.76 0.88 1.00 1.12
74 -8 ‘95 10-4 11-2 11-11 12-8 134 14-0 14-8 15-3

19,2 0,11 018 0.24 .32 0.41 0.50 0.59 0.69 .80 0.91 1.03

2] 77 85 9-3 10-:0 10-8 11-4 11-1% 12-6 1341 137

24.0 0.10 0.16 0.22 0.29 0.36 0.44 0.53 0.62 0.71 0.81% 092

11-3 130 145 15-11 17.2 18-4 19-6 20-6 217 226 235

12.0 Q.14 0.22 0.31 0.41 0.51 0.63 0.75 0.88 1.01 1.15 1.30

106 12:2 137 14-11 1641 112 18-3 18-3 20-2 211 2111

13.7 0.13 0.27 0.29 0.38 0.48 0,59 0.70 0.82 095 1.08 1.22

9-9 11-3 127 139 14-11 1511 16-11 17-9 188 196 20-3

%12 i6.0 12 0,19 0.27 0.35 0.44 .54 Q.65 0.76 0.88 1.00 1.12
81 103 11-6 12-7 13-7 14.6 155 16-3 17-0 179 18-6

19.2 0.11 0.18 0.24 0.32 0.4% 0.50 0.59 0.69 0.80 0.9 1.03

711 92 10-3 11-3 122 13-0 139 14-6 15-3 15-11 16-7

24.0 0.10 0.16 0.22 0.29 0.36 0.44 0.53 0.62 0.7t 0.81 0.92

Note: The required modulus of elasticity, “E”, in 1,000,000 pounds per sguare inch is shown below each span.
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RAFTERS: Spans are measured along the
horizontal projection and loads are

consigered as appiied on the horizontal

TABLE R-9 (cont.)

projection.
Extreme Fiber Stress in Bending, “Fp" {psil.
RAFTER
SPACING SIZE
1400 1500 1600 1700 1800 1900 2000 2100 2200 2400 {iN) AN
11-11 12-4 12.8 121 136 1310 14.2
1.45 1.61 177 1,94 212 2.30 2,48 12.0
1141 11-6 1111 12-3 12.7 12-11 13-3 137
1.36 1.51 1.66 1.82 1.98 2.15 2.32 2.49 13.7
10-3 10-8 110 114 118 12-0 124 127 12-1 :
1.26 1.39 1.54 1.68 1.83 1.99 2.15 2.31 2.48 16.0 %6
9.5 99 10-0 10-4 10-8 10-11 i3 118 11-9 12-4
1.15 1.27 1.40 1.54 1.67 1.81 1.96 2.11 2.26 2,58 19.2
85 8-8 9-0 9-3 9.6 9.9 10-0 10-3 10-6 17-0
1.03 1.14 1.25 137 1.50 1.62 175 1.89 2,02 2.30 24.0
15-8 163 | 169 17-3 17-9 183 189
1.45 1.61 1.77 1.94 2.12 2,30 2.48 12,0
14-8 15-2 15-8 16-2 16-7 17-1 176 17-11
1.36 1.51 1.66 1.82 1,88 2.15 2.32 2.49 - 13.7
13-7 14.0 146 14.11 155 15-10 | 163 16-7 17-0
1.26 1.39 1.54 1.68 1.83 1.99 2,15 2.3 248 16,0 2x8
12:5 12-10 | 133 138 14-0 145 1410 | 152 15-6 16-3
1,15 1.27 1.40 1,54 1.67 1.81 1.96 2.11 2.26 2.58 19.2
111 116 1110 | 12:2 12-7 12-11 133 13-7 1311 146
1.03 114 1.25 1.37 1.50 1.62 1.75 1.89 2.02 2.30 24.0
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20-0 20-8 21.4 22.0 22.8 233 23-11
1.45 181 1.77 1.94 212 2.30 248 12.0
18-8 194 200 20-7 212 219 22-4 2211
1.36 1.51 1.66 1.82 1.98 2,15 2.32 2.49 13.7
17-4 171 18-6 191 197 20-2 20-8 212 21-8
1.26 1.39 1.54 1.68 1.83 1.99 215 2.31 2.48 16.0 %10
15-10 16-4 1811 17-% 17-11 185 18-31 19-4 19-10 20-8
118 1.27 1.40 154 1.67 181 1.96 2.11 226 2.58 19.2
14-2 14-8 15-1 15.7 16-0 16-6 1811 17.4 179 18-6
1.03 114 1.2% 1.37 1.50 1.62 1.75 1.89 2.02 2.30 24.0
24-4 252 26-0 25-9 277 28-4 2941
1.45 1.61 177 1.94 212 2,30 2.48 12.0
22-9 236 24-4 251 259 26-6 27-2 27-10
1.36 1,51 1.66 1.82 1.98 2,15 2.32 2.49 13.7
211 219 226 23-2 2310 | 246 25-2 259 26-5
1.26 1.39 1.54 1.68 1.83 1.99 2.15 23 248 16.0 2x12
193 | 1811 20-6 -2 219 225 230 236 24-1 25-2
1.15 1.27 1.40 1,54 1.67 1.81 1.86 211 2.26 2.58 19.2
17.2 17-9 18.4 18-11 19-6 200 20-6 211 21-7 22-6
1.03 1.14 1,25 1.37 1.50 1.62 1.75 1.89 2.02 2.30 24,0
Note: The required modulus of elasticity, “E”, in 1,000,000 pounds per inch is shown below each span..
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INDUSTRY, LABOR AND HUMAN RELATIONS
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INDUSTRY, LABOR AND HUMAN RELATIONS
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14-11 15-5 18-0 165 18-11 178 1710 | 183 188 19.7 209

.94 1,06 1.15 1.26 1.38 1.49 1.61 1,73 1.86 2,52 253 12,0

13-0 14-6 14-11 16.5 1538 | 163 16-8 17-1 176 18-3 125

0.88 0.98 1.08 1.18 1.29 1.40 1,51 1.62 174 1.98 2.36 12.7

1211 135 1310 | 143 34.8 151 15-5 1510 16-3 16-11 180 18-11

0.82 0.91 1.00 1.09 118 1.29 1.40 1.50 1.61 1.83 2,19 256 16.0 28

11-10 123 12-7 130 135 13- 14-1 14-6 14.10 15.5 16-5 17:3

0,76 0,83 0.91 1.00 1.09 1.18 3.27 1.37 1.47 1,67 2.00 2.34 19.2

107 10-11 11-3 11-8 120 12-4 127 12-11 133 1310 148 1585

0,67 0.74 0.82 0.8¢ 087 | 108 1.14 1.23 1.21 1.50 1.78 2.09 24,0

19-1 188 20-4 21-0 217 22-2 22.9 23-4 231 24.11 26-6

0.94 1,058 115 1.26 1.38 148 1.81 1.73 1.88 2.12 2,53 12.0

17-10 18-5 191 19-8 202 20-9 21-4 2110 | 224 23-4 24-9

088 0.98 1.08 1.18 1.29 1.40 1.51 1.62 1.74 1,98 2.38 13.7

16-6 171 17.8 18-2 18.9 19-3 19.9 202 20-8 2117 2211 242

0.82 0.9 1.00 1.09 1.18 1.29 1.40 1,50 1.61 183 2.19 2.66 16.0 2%10

351 15-7 18-1 16-7 17-1 17-7 18.C 18-5 18-11 19-9 20-11 221

0.76 0.83 0.91 3.00 1.09 1.18 1,27 1.37 1.47 1.67 2.00 2.34 19,2

13-6 1311 14-5 14-10 | 15-3 15-8 16-1 16-8 16-11 178 18-9 199

087 0.74 0.82 0.89 0.97 106 1.14 1.22 1.31 1,50 1,78 2,08 24.0
Note; The required modulus of clasticity, *£* jn 1,000,000 pounds per square inch is shown below each span,
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DESIGN CRITERIA:

Strength-7 Ibs, per sg. ff, dead load plus

30 Ihs, per sg. {1, live load determines
required fibor stross.

Ceflection - For 30 Ibs, per sg. f1. live load.
Limited 10 span in inches divided by 180,

TABLE R-14
MEDIUM OR HIGH SLOPE RAFTERS
No Ceiling Load
Slopa over 3 in 12
Live Lood - 30 Ib. per, 5q. f1.
[Light root caverlng}

Use in Zone 2

Extrome Fiber Stress in Bending, "F’b“ {psil.

RAFTER
SIZE "SPACING
am (N 200 300 | 400 | s00 | 600 700 | %00 | soo 1000 ©[ 1100 | 1200 | 1300
34 41 48 53 5.9 63 68 71 75 78 &2 8.6
12,0 ge7 | 013 | 020 | 037 | ¢35 o045 [ 055 | 066 | 07 [os [ 10z |15
21 F10 | 45 27 | 55 510 | 63 57 &1 | 73 77 711
137 pos | @12 1 018 | 026 | 639 |42 | 052 | 062 | o7y | 084 095 1.1.07
711 | 36 a1 a7 5.0 55 59 61 65 X 7 74
24 16.0 pos | o711 | 617 | 024 | 031 | o039 | oss | 057 | 087 | 077 | 088 | om0
2.8 33 3.9 4.2 4.7 4-11 &3 5.7 5-10 6-2 65 &8
19.2 pos | 010 | e1s | o022 | o028 |oc36 | casa | 052 | 061 [ o7 | 080 | 091
0.4 231 ] 34 39 &1 45 a8 50 53 56 59 )
24.0 mos | 008 |- €] oi9 | o2 | 032 | c39 | o047 { 0S5 o0& | 072 | 087
5.3 65 7.5 a3 81 9.8 15 | 110 | 118 | 123 | 129 | 134
12.0 gor | 093 | 020 | oz7 | 03 | o045 | 635 | 068 | o077 | oBy | 10z | 118
411 | 60 611 | 78 85 52 98 104 | 1011 | 15 | 120 | 126
13.7 006 | 0a2 [ 018 | 026 | 032 | o042 | 052 | as2 | 072 | o084 | 085 | 107
W6 56 65 72 | 710 | &5 91 97 101 | 107 | 111 | 116
26 16.0 006 | 041 | 017 | 024 | o3 | 035 | 048 | 087 | 067 | 077 | 088 | 088
47 51 510 | 66 72 79 £3 85 EE] 58 01| 106
19.2 aos | 010 | a5 | o022 | 028 | 035 | 044 | 052 | 061 | 071 | 080 | 08
38 75 53 510 | 65 611 | 75 710 | 83 83 CN 35
24.0 aos | 009 lois [ore | ozs (o3 | c39 | o047 | 085 |ass | o7z |os

941
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18-2 1810 | 196 201 208 21-3 2.8 22-4 22.10

1.28 1.42 1.57 172 1.87 2.03 2.18 2.36 2,53 12.0

170 17-8 18-2 189 194 19-10 204 2010 214

1,20 1.33 1.47 1,61 1.75 1.90 2.05 2.20 2.36 137

159 16-4 16-10 174 1711 18-4 1810 19-4 198 20-8

1.11 123 1.36 1.49 1.62 1.76 1.90 2.04 2.19 2.49 16.0 2x8

14-8 17411 15-5 15-10 164 16-9 17-2 17-8 18:1 18-10

1.0 112 1,24 1.36 1.48 1,60 173 1,86 2.00 2,28 19.2

1210 13-4 139 14-2 14.7 150 155 15.9 16-2 16-10 17.11

0.91 1.01 1.1 1.21 1.32 1.43 1,55 1.67 1,79 2.04 2,43 24.0

233 241 24-10 25-7 26-8 271 279 285 29-1

1,28 1.42 1.57 1,72 1.87 2.03 2.19 2.38 2.53 12.0

219 226 233 2311 1 248 25.4 260 26-7 27-3

1,20 1.32 1.47 1.81 1.75 1.90 2.05 2.20 2.36 13.7

20-1 2010 | 216 222 2210 | 235 2441 24.8 253

1.22 1.35 1.49 1.63 1,78 193 2.08 2.24 2.40 180 %10

18-4 19-0 128 20-2 20-10 215 211 226 230 24-1

1.01 112 1,24 1.36 1.48 1.60 3,73 1.86 2.00 2.28 19.2

16-5 17-0 17 18-% 187 19-2 192.8 201 207 216 22-10

0.5 1.01 111 .21 1.32 143 1.85 1.67 1.9 2.04 2.43 24.0
Mote: The required modulus of elasticity, “E™. In 1,000,000 pounds per square inch is shown below each span,
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INDUSTRY, LABOR AND HUMAN RELATIONS
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INDUSTRY, LABOR AND HUMAN RELATIONS
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DESIGN VALUES FOR JOISTS AND RAFTERS — VISUAL GRADING

These "Fy," values are for use where repetitive members are spaced not more than 24
inches. For wider spacing, the "F," values should be reduced 13 percent.

Values for surfaced dry or surfaced green lumber apply at 19 percent maximum moisture
content in use.

Design Value
in Bending "Fy,"
Modulus of Grading
Species and Grade Size Joists Rafters Elasticity Fules
o Agency
BALSAM FIR (Surfaced dry or surfaced green)
Select Structural 2000 2100 1,500,000 Northeastern
No. 1 2x4 1700 1790 1,500,000 Lumber
No. 2 1400 1470 1,300,000 Manufacturers
Ko. 3 775 810 1,200,000 Association
Appearance 1700 1790 1,500,000
Stud 775 810 1,200,000 Northern
Hardwood

Construction 1000 1050 1,200,000 & Pine
Standard 2x4 575 600 1,200,000 Manufacturers
Otility 275 290 1,200,000 Association
Select Structural 2%5 1700 1790 1,500,000
No. 1 & Appearance and 1450 1520 1,500,000 {See notes 1
No. 2 wider 1200 1260 1,300,000 and 3)
No. 3 700 740 1,200,000
Stud 700 740 1,200,000

881
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DOUGLAS FIR - LARCH (Surfaced dry or surxfaced areen)

Dense Select Structural 2800 2940 1,900,000
Select Structural 2400 2520 1,800,000
Dense No. 1 2400 2520 1,900,000
Fo. 1 & Appearance 2050 2150 1,800,000
2x4 :
Dense No. 2 1950 2050 1,700,000
No. 2 1650 1730 1,700,000
No. 3 925 970 1,500,000
stud 925 970 1,500,000
Construction 1200 1260 1,500,000
Standard 2x4 675 710 1,500,000
Utility 325 340 1,500,000
Dense Select Structural 2400 2520 1,900,000
Select Structural 2050 2150 1,800,000
Dense ¥Wo. 1 2%5 2050 2150 1,900,000
No. 1 & Appearance and 1750 184¢ 1,800,000
wider
Dense No. 2 1700 1790 1,700,000
No. 2 1450 1520 1,700,000
No. 3 850 890 1,500,000
Stud 850 890 1,500,000

Western Wood
Products
Association
{See notes 1
and 3)

Wegt Coast
Tamber
Inspection
Bureau

SNOLLVTEY NVIWNH NV H09VT ‘AMLSNANI
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DESIGN VALUES FOR JOISTS AND RAFTERS ~ VISUAL GRADING (Cont)

These "F," values are for use where repetitive members are spaced not more than 24
inches. ¥or wider spacing, the "Fp" values should be reduced 13 percent.

Values for surfaced dry or surfaced green lumber apply at 19 percent maximum meisture
content in use.

Design Value
in Bending "Fy"
Modulus of Grading
Specieg and Grade size Joists Rafters Elasticity Rules
- : "EY Agency
ERSTERN HEMLOCK (Surfaced dry or surfaced green}
Select Structural 2050 2150 1,200,000 Northern
No. 1 - 1750 1840 1,200,000 | Rardwood & Pind
HNe. 2 2x4 1450 1520 1,100,000 Manufacturers
‘Ho. 3 800 840 1,000,000 Association
Appearance 1750 1840 1,200,000
Stud 800 840 1,000,000 Northeastern
Lumber
Construction 1050 1100 1,000,000 Manufacturers
Standard 2x4 575 €00 1,000,000 Association
Utility 275 290 1,000,00¢C
(See notes 1
Select Structural 1750 1840 1,200,000 and 3)
¥o. T & hppearance 2%5 1500 1580 1,200,000
Ro. 2 : and 1250 1310 1,100,000
No. 3 wider 700 740 1,000,000
Stud 700 740 1,000,000

061
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EASTERN SPRUCE (Surfaced dry or suxfaced green)

Select Structural 1600 1680 1,500,000
¥o. 1 1350 1420 1,500,000
¥o. 2 2x4 1100 1160 1,400,000
No. 3 625 660 1,200,000
Appearance 1350 1420 1,500,000
Stud 625 660 1,200,000
Construction 800 840 1,200,000
Standard 2x4 450 470 1,200,000
Trility 225 240 1,200,000
Select Structural t350 1420 1,500,000
No. 1 & Appearance 2x5 1150 1210 1,500,000
No. 2 and 950 1000 1,400,000
No. 3 wider 550 580 1,200,000
Stud 550 580 1,200,000

Northeastexrn
Lumber
Manufacturers
Agsociation

Worthern
Hardwood

& Pine
Manufacturers
Association

(See notes 1
and 3)
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DESIGN VALUES FOR JOISTS BAND RAFTERS —~ VISUAL GRADING (Cont)

These "FL" values are for use where repetitive members are spaced not more than 24
inches. Pox wider spacing, the "F," wvalues should be reduced 13 percent.

values for surfaced dry or surfaced green lumber apply &t 19 percent maximum moisture
content in use.

Design Value
in Bending "Fy,"
Modulus of Grading
Species and Grade Size Joists Rafters Elasticity Rules
ol Agency

EASTERN WHITE PINE (Surfaced dry or surfaced green) Noxrtheastern

Select Structural 1550 1630 1,200,000 Lumber

No. T & Appearance 2x4 1350 1420 1,200,000 Manufacturers

No. 2— 1100 1160 1,100,000 Association

No. 3 600 630 1,000,000

stud 600 630 1,200,000

Construction 800 840 1,000,000 Northern

Standard 2x4 450 470 1,000,000 Hardwood & Pind

Dtility 200 210 1,000,000 Manufacturers

Association

Select Structural 2x5 1350 1420 1,200,000

No. 1 & Appearance and 1150 1210 1,200,000

No. 2 wider 950 1000 1,100,000

No. 3 550 580 1,000,000 {See notes 1

stud 550 580 1,000,000 and 3)

A
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EASTERN WHITE PINE (NORTH) (Surfaced dry or surfaced ¢reen)

Select Structural 1550 1630 1,200,000
No. 1 & Appearance 1350 1420 1,200,000
Wo. 2 2x4 1100 1160 1,100,000
No. 3 &00 630 1,009,000
Stud 600 630 1,000,000
Construction 800 840 1,000,000
Standard 2x4 450 470 1,000,000
Utility 200 210 1,000,000
Select Structural 2%5 1350 1420 1,200,000
Yo. 1 & Appearance and 1150 1210 1,200,000
Ne. 2 widexr a50 1000 1,100,000
Wo. 3 S50 5g0 1,000,000
Stud 550 580 1,000,000

Nat'l. Lumber
Grades Auth.
(2 canadian
Agency -

See notes 1,
and 3)

2
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DESIGN VALUES FOR JOISTS AND RAFTRRS - VISUAL GRADING (Cont)

These "Fp," values are for use where repetitive members are spaced not more than 24
inches. For wider spacing, the "Fp" wvalues should be reduced 13 percent.

Values for surfaced dry or surfaced green lumber apply at 19 percent maximum moisture
content in use.

Design Value
in Bending "Fp"

Modulus of Grading
Bpecies and Grade Size Joists Raftexs Flasticity Rules
o Agency
HEM ~ FIR (Surfaced dry or surfaced agreen)
Select Structural 1900 2000 1,500,000
Wo. 1 & Appearance 1600 1680 1,500,000
No. 2 1350 1420 1,400,000 Western Wood
No. 3 2x4 725 760 1,200,000 Products
Stud 725 760 1,200,000 Association
(See notes 1
Construction 9758 1020 1,200,000 and 3)
Standard 2x4 550 580 1,200,000
Ucility 250 250 1,200,000
West Coast
Select Structural 1650 1730 1,500,000 Lumber
No. 1 & Appearance 2x%5 1400 1470 1,500,000 Inspection
No. 2 and 1150 1210 1,400,000 Bureau
¥o. 3 wider 875 0 1,200,000
Stud 675 710 1,200,000

4313
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NORTHERN PINE {Surfaced dry

or gurfaced green)

Select Structural 1850 1940 1,400,000
No. 1 1600 1680 1,400,000
No. 2 Z2x4 1300 1370 1,300,000
¥o. 3 728 760 1,100,000
Appearance 1400 1470 1,400,000
Stud 725 760 1,100,000
Construction 950 1000 1,100,000
Standard 2x4 525 550 1,100,000
Teility 250 260 1,100,000
Select Structural 1600 1680 1,400,000
¥o. 1 & Appearance 2x5 1400 1470 1,400,000
No. 2 and 1100 1160 1,300,000
No. 3 wider 650 680 1,100,000
stud 650 680 1,10C,000

Wortheastern
Lumber
Manufacturers
Association

Northern
Hardwood

& Pine
Manufacturers
Association

(See notes 1
and 33
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DESIGN VALUES FOR JOISTS AND RAFTERS ~ VISUAL GRADING (Cont)

These "Fy" values are for uge where repetitive members are spaced not more than 24
inches. For wider spacing, the "Fp," wvalues should be zeduced 13 percent.

Values for surfaced dry or surfaced green lumber apply at 19 percent maximum moisture
content in use.

Design Value
in Bending "Fy"
Modulus of Grading
Species and Grade Size Joists Rafters Elasticity Rules
"B Agency
PONDEROSA PINE - SUGAR PINE (PONDEROSA PINE ~ LODGEPOLE PINE}
(Surfaced dry or surfaced green)
Select Structural 1650 1730 1,200,000
¥o. 1 & Appearance 1400 1470 1,200,000
No. 2 2x4 1150 1210 1,100,000 Western Wood
No. 3 625 660 1,000,000 Products
Stud 625 660 7,000,000 Asgociation
Construction 825 870 1,000,000
Standard 2x4 450 470 1,000,000 ({See notes 1
Utility 225 240 1,000,C00 and 3)
Select Structural 1400 1470 1,200,000
No. 1 & Appearance 2x5 1200 1260 1,200,000
No. 2 and 975 1020 1,100,000
Ne. 3 wider 575 600 1,000,000
Stud 575 800 1,000,000

961
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SCUTHERN PINE (Surfaced dry)

Select Structural 2300 2420 1,700,000
Dense Select Structural 2700 2840 1,800,000
No. 1 . 1950 2050 1,700,000
No. 1 Dense 2300 2420 1,800,000
No. 2 2x4 1650 1730 1,600,000
No. 2 Dense 1900 2000 1,600,000
No. 3 900 950 1,400,000
No. 3 Dense 1050 1100 1,500,000
Stud 200 950 1,400,000
Construction 1150 1210 1,400,000
Standard 2d 675 710 1,400,000
Utility 300 320 1,400,000
Select Structural 2000 2100 1,700,000
Dense Select Structural 2350 2470 1,800,000
No. 1 1700 1790 1,700,000
Ho. 1 Denge 2000 2100 1,800,000
2x5
¥o. 2 and 1400 1470 1,600,000
No. 2 Dense wider 1650 1730 1,600,000
No. 3 800 840 1,400,000
No. 3 Dense o925 970 1,500,000
Stud &850 890 1,400,000

Southern
Pine
Inspection
Bureau

(See note 3)
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INDUSTRY, LABOR AND HUMAN RELATIONS
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DESIGN VALUES FOR JOISTS AND RAFTERS =~ VISUAL GRADING (Cont)

These "Fyp" values are for use where repetitive members are spaced not more than 24
inches. For wider spacing, the "F," values should be reduced 13 percent.

Values for surfaced dry or surfaced green lumber apply at 19 percent maximum moisture
content in use.

Design Value
in Bending "Fy"
Modulus of Grading
Species and Grade Size Joists Rafters Flazticity Rules
"E" Agency
WESTERN HEMLOCK (Suxfaced dry or surfaced green)
Select Structural 2100 2210 1,600,000 Western Wood
Ro. 1 & Appearance 1300 1890 1,600,000 Products
Ner. 2 2%4 1450 1520 1,400,000 Association
No. 3 80O 840 1,300,000 (See notes 1
Stud 800 840 1,300,000 and 3)
Construction 1050 1100 1,300,000 Wegt Coast
Standard 2x%4 600 630 1,300,000 Lumbey
Utility 275 290 1,300,000 Inspection
Bureau

Select Structural 1800 1890 1,600,000
No. 1 & Appearance 2x5 1550 1630 1,600,000
Yo. 2 and 1250 . 1310 1,400,000
No. 3 wider 750 790 1,300,000
Stud 750 790 7,300,000

00z

AA0D HAILVHILSININGV NISNODSIM
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WHITE WOODS (WESTERN WO0O0ODS) (Surfaced dry or surfaced green)
Select Structural 1550 1630 | 1,100,000
No. 1 & Appearance 2x4 1300 1370 | 1,100,000
No, 2 : 1056 1100 | 1,000,000
No. 3 600 630 900,000
Stud 600 630 900,000
Construction 775 810 900,000
Standard 2xd 425 450 900,000
Utility 200 210 900,000
"Select Structural 1300 1370 | 1,100,000
No. 1 & Appearance 2x5 1100 1160 | 1,100,000
No. 2 and 925 970 | 1,000,000
No. 3 wider 550 580 900,000
Stud 550 B8O 900,000

Western Wood
Products
Association

(See notes 1 and 3)

1. When 2-inch lumber is manufactured at a maximum moisture content of 15% (grade
marked MC-15) and used in a condition where the moisture content does not exceed 15%, the
design values shown for “surfaced dry or surfaced green’ lumber may be increased 8% for

design value in bending “Fy,”, and 5% for modulus of elasticity “E”,

2. National Lumber Grades Authority is the Canadian rules writin
preparation, maintenance and dissemination of a uniform softwoeod lumber grading rule for

all Canadian species.

3. Desi
inch widths only,

agency responsible for

values for stud grade in 2x6 and wider size classifications apply to 5-inch and 6-
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APPENDIX A
CHAPTER ILHR 22
DETERMINAFION OF REQUIRED LEVELS OF INSULATION
USING THE ENERGY WORKSHEET

Two methods may be used to determine the level of insulation required
by Chapter ILHR 22 for electrically heated and non- electrically heated
dwellings. The Component Method (also known as the Accepted Prac-
tice Method) can be used with a minimum of calculations and is recom-
mended for standard designs. The System Design Method is more com-
plex and is used for alternate designs, Under the System Design Method,
less insulation may be installed in one building component if more insula-
tion is instailed in another,

The following illustration demonstrates use of the Energy Worksheet fo
determine the required levels of insulation, Single copies of the Energy
Worksheet are available at no charge upon written request.

Write to:
Department of Industry, Labor and Human Relations
Division of Safety and Buildings
Post Office Box 7969
Madison, Wisconsin 53707

Portions A and H of the Energy Worksheet must be filled out for the
Component Method. Portions B, C and D of the Energy Worksheet
must befilled out to use the System Design Method. Sections B and F are
filled out to size the furnace for either method. Section G must he filled
out to size the ventilation system for electrically heated homes, Both the
Component Method and the System Method will be shown in the illus-
tration, although completion of only one method is sufficient to show
compliance with the insulation requirements of Ch. ILHR 22,

SAMFLE DWELLING
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Sample dwelling: 1,600 square feet 186 lineal feet of perimeter building
thermal envelope,

Gross wall area = 8.13 feet x 186 lineal feet —=1,612.18 square feet
Wall window area = 172.67 square feet

Box sill area = 0.81 feet x 186 lineal feet = 150,66 square feet
Gross exposed foundation wall area = 124.62 square feet :
Basement window area = 15.65 square feet

Door area = 37.82 square feet

‘Ceiling area = 1,500 square feet

Dane County location - Zone 3
The dwelling will be electrically heated.

The planned construction;
Walls

Wood bevel %" x 8" siding R = 081

1" Extruded polystyrene sheathing R = 5.27

R19 Batt insulation R =19

2 x 6 Framing, 24" 0.C, R = 6.876

Drywall %" R = 0.4b
Ceiling

2 x 6 Framing, 24" 0.C. R = 6875

Blown Fiberglass insulation Rfinch =

Insulation in 5.5 Cavity R = 13. 75

{gsgllation over both Cavity and Framing, R = 3625

%-inch drywall finish R = 045
Foundation

8" Masonry Block R = 172

2" Extruded polystyrene R = 10.64
Windows

All triple glazed R =27
Daoors

Insulated R = 212

Storm door R = 1.00

Total door R value R = 312

The 1500 square foot basement will be divided into a 575 square foot
finished living space and a 925 square foot utility and storage space. The
value of all the dead air spaces on both levels (closets, eabinets, interior
walls, ete,) equals 2163 cubic feet.

Estimating Design R-values for Building Materials and Components

R-values listed in Table A-4 of the UDC appendix, ASHRAE manual or
manufacturer's specifications may be helpful in determining the designed
R-values for building components or materials. The designed R-values
which are entered in Part C of the Energy Worksheet should be consist-
ent with the end use or installed condition of the insulation and building
materials used. The design R-values should take into account possible
effects such as:

- Long term aging effects.

- Settling or other density variations that may occur with blown-in
fiberglass and cetlulose insulation,
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- Moisture effect on wet installations such as exterior foundation
insulation.

- Effect of compression on insulating materials subject to loads, such
as the case of porous, semi-ridged fiberglass applied to foundation
exteriors, '

- Orientation of installation effects (horizontal or vertical).

In order to use the design R-value given in the manufacturer’s specifica-
tions, insulation and building materials must be instalted in accordance
with the manufacturers instructions, For example, most foam panel in-
sulation products are required to be protected from exposure to suniight
{(ultraviolet light). An opaque covering is typically installed to provide
that protection.
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PAGE 1

DILHR

Safely and Buitdings Division
P.O.Box 7969
Madison, W1 53707

ENERGY WORKSHEET
UNIFORM DWELLING CODE
PROJECT ADDRESS: SAMPLE — ZONE 3
BUILDER: OWNER:
WORKSHEET COMPLETED BY: DATE:

Does dwelling unit have three kilowatts ar mare input capatily of permanently installed
electrical space heating equipment?

YES (see below) 1 NO
if yes, then indicate infiltration contro option:

Full sealing per s. 1LHR, 22,13(3)(a)
%__Infiltration barrierpers. LHR 22.1383)(!:\)
Blawer door test pers. ILHR 22.13{2){c} & (3)(d)

INSTRUCTIONS: This worksheet is a DILHR-approved method of showing compliance with the
energy conservation standards of Chapter ILHR 22 of the Uniform Dwelling Code {UDC) which
applies to one- and two-family dwellings built since December 1, 1978, §t is recommended that
the user purchase a copy of the UDC from $tate Document Safes, (608} 266-3358.

You have the choice of using the Accepted Practice Method or the System Design dethod 1o
show code compliance. For the Accepted Practite Method, which is recommended for standard
designs, complete Sections A. and 8, and Sections E. through F. and $Section H. You will be first
caledlating component areas, then your dwelling’s code-allowed and other heat loss to
determine your furnace size, and then comparing your planned insulation fevels {0 the required
insutation levels from the Appendix of the UDC.

For the System Design Method, which is recommended for alternative designs, complete Sections
A. through F. You will be first calculating companent areas, then the code-allowed heat loss,
then component U- and R-values and then your calculated heat loss which you will compare to
the code-allowed heatloss. You will also be ¢alculating the allowable fuirnace size,

With either method, you will need to app‘l:r the stricter and slightly different standards shown for
electricalty-heated homes if you answered “YES* to the sbove gliestion. For electrically heated
homes, you must also complete Section G. to determine the required mechanical ventilation
capacity.

All "8 and 'U' calculations must be carried to four places after the decimal point, rounded to
three places. Linear dimensions must be carried ta three places, rounded to two. Area and heat
loss cateudations may be rounded to the whole number.

Numbers in brackets, [1}, refer to the footnotes listed on page 5.

$90-5518 {Rev 124)
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PAGE2
A. AREA CALCULATIONS
Some calculations will nol be necessary depending onhome design and heating fuel. These calculated areasare
referenced elsewhere on thisworksheet, forexample, A 1 A2
1. GROSS (INSULATED) ABOVE-FOUNDATION WALL AREA 4. GROSS EXPOSED FOUNDATION WALL AREA
{tncluding doors, windows and box sills) (Enclasing warm space 56° F or warmer)
1512.18 + 150.66 =
1662.845q fL 124,62 sq. it
2. WINDOVY & PATIO DOOR AREA [sash/door area) 5_FOUNDATION YYALL AREA BETWEEN GRADE AND
a.InAbove-Foundation b. InFoundation THREE FEET BELO' GRADE
Walls Wa'ls
122,67 sq fL 15.65 sq ft 186 x 3 =
558.0° f
Total{a + b) = 188,32 25809
3. DOOR AREA IN ABOVE-FOU NDATION WALLS 6. FOUNDATION WALL AREA MORE TRAN THREE FEET
BELOW GRADE
7.82 _sqfi 805.38 sq.fL

7. OPAQUE[1] ABOVE-
FOUNDATION WALL AREA
{1-2a-3}

1662.84 - 172,867 - 37.82 =

$452.35 sq.fc

8.GROSS WALL AREA ABOVE
GRADE(L + 4}

1662.84 + 124.62 =

1787.46 _sq.4L

9. OPAGUE [1] EXPOSED FOUNDA-
TION WALLAREA{4.-2 b))

124.62 ~ §5.65 =

108.97 sq ft

10. WALL AREA BELOW GRADE
{5.+ 6) !

558.0 + 805.38 =

136338 sq

1. TOTALFOUNDATION WALL
AREA{d + 5.3 8)

124.62 + 558.0 + 805,38 =

1488.0 sq.fu

12 INSULATED ROOF OR CEILING
AREA

1500 sq. fL

13. FLOOR AREA OVER UNHEATED
SPACES {LESS THAN 50%)

14, 5LAB ON GRADE

{slab-on-grade garage will
ba placed outslde the
thermal envelepa)

0 lineal feat of slab panimeter

15. BASEMENT FLOOR AREA

1500 sq.fL
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B. CODE-ALLOWED HEATLOSS PAGE3

Enter values into table from elsewhere on this worksheel and multiply atross by the elecuric er noa-electric code-required
U-value Forlines 1 through 5 for walls, complete as follaws:
Electricalty-heated Homes - Lines 1,4 & 5.
Ron-Electrically Heated Homes - Option A or 8
Option A - Lires 1,4 & 5 - Sugyested If non-Teundation and exposed foundationwalls are of simifar consleuction.
OptionB-lines 2. 3. 4and &

ME‘G l REQUAED U-VALUE ! 'r;;!‘.u l REAT
COMPONENT SF:&.A i KON-ELECTSIC ELECTRSC 121 nﬁsﬁa
1. Gross Wall Above Grade (A B ) 1787-46 13 080 85 12135
2_Gross Above-Foundation Wall (A1} 12 NIA
3.3 Gross Exposed Foundation Wall (A d }
MaxAreaofA 4 = A1L=25 25 /A
b. Gross Exposed Foundation Wall
in€xcessof Line 3.3, 12 NIA
4. Foundalion Wall Between Grade And 3
Feet Below Grade (A5} 558.0 11331 012 [3) €0 241t
. Foundation VWall More Than Three Feet
Below Grade (A6} 805. 38 034 31 048 {3 60 2320
6. Floors Quer Unheated Spaces (A 13.) [] 03 : .055 85 | ]
7. roof or Ceiling{A 12 } 1500 023 020 B85 2550
3.51ab On Grade (A 14) oUn. fL 51 4] SUF [4) 8% [:]
S Basement Floor (A 15} 1500 025 025 60 2250
| TO¥AL CODE - ALLOWED HEAT LOSS 21684

C. SYSTEM DESIGN METHOD - ACTUAL ' VALUES OF YOUR HOME

C.1. ABOVE-GRADE COMPONENTES - Enter *R-values’ from Table A-4 of the UDC Appendix, ASHRAE Manual, or
manufacturer's specifications. Total therm across and then find the 'U” value by taking the rediprocal {1/R} of the totat 'R-
value'. For components having the same insulation but different interiot or eaterior finishes, separate calcatations are
notnecessary i fthe one with the lowest "R-value’ is used in your calculations

£aT,
canty . MSIAA- T,
orsoun | AR 1 gy | ogupn | WSAA | pravse b Trion [NIEROR] g [OTOTAL Japvese
COMFONENT Farets | FEM | pagh | temg | PON | oRsoun N L3 FETYN o T
cAsLE ' el caviry | 1SH . ALUF
. Cavily 17 j .81 5.27 1] 19 0.45 | 63 | 256.38 0.038
Solid A7 | .8t 5.27 1 £.88 0.45 | 68 | 14.26 G.070
Exposed Cavity | .17 )
Foundaticn Salid A7 10,54 1.72 58 | 13.11 0.076
Cavity | .BY 36.25 13.75| 0,45 | .61 | 51.57 0,03
solid 61 36.25 £.88 0.45 | 61 | 44.89 0.022
T caaty | 37 92
Heated Space | Sofid A7 .92
* Air Film R-Vatues
HEAT FLOVWY DIRECTIQN
LOCATION Upaards Rortrontal Oowmeards
EXTERIQR A7 A7 A7
INTERIOR 61 68 .92
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PAGE 4

C.2. BELOW-GRADE COMPONENTS - Precaleulated "U-vafues’ induding air filmg, wall, insulation and 10il. Check appropriate
boxes for planned type of comtruction

COMPONENT TYPE wﬁ{;&mﬁ;g:!n m:&u;:xgirm
[iMasonry or conc. wall without insulation .288 094
[I8tasonry or conc. wall with R-5insulation board 113 .063
O Masonry or conc. wall with R-10insulation board or

R-1tinsulation batt and 2x4's 072 648
[18asement floor without insulation 025 025

Basement floor with R-5 insutation 022 02
[Osleb-on-Grade or within 2 It of grade

without insulation 81 (F-vatue) per tinea! foot of slab perimeter
[15/2b-0on-Grade or within 2 Tt ol grade

with R-10 insufation board for 487 total

hovizontal and vertical application .51 (F-value} per lineal foot of slab perimeter
[ 0iher {(descnbe) Qlaimed U-value: Oaimed U-value;

€.3. WINDOWS AND DOORS - See Tables A-S§ and A-§ of UDC Appendix for U-values and wood frame factors.

D. S5YSTEM DESIGN METHOD - CALCULATED ENVELOPE HEAY LOSS OF YOUR HOME

Enter values into Labte from efsewhere on this worksheel and multiply across to find the actual heat loss of each component
Add component heatloss figures to find tolal envelope heat foss.

cavity oR amta 1 wooo | ACAL F reme. J HEAT
COMPONENT FROM X FRAME UVALUE X pgF, = 1085
Awucuu SECT.A FACTOR"* SF[R((;!:V n STRE
oPagyeAbgv_e_fqgeggt_sg@ _____ Cavity. 1452.15 .90 0.038 85 4222
Wal) Solid -10 0,070 864
Ogague!:pgge_q[oggggggg____ £.076 704
Wizl (A 9) 108.97 -]
Foundation Bssv_ugsn.ﬁ.fé.dgspé.. 5o _0.072 N 2411
Treee Feet Below Grage (A, 51 558.0 bl
Foundation Wall More Than 0,048 2313
Theee Feet gelow Grade (A_6) 805.38 60 ]
Windoas{A 2.2 +b} | a------- 188,32 295 0.379 85 5627
Doors (A3} 37,92 | -v-eve-- 0.320 85 1029
.93 0,013 2253
1500.0 a7 0,922 8s 196
1500.0 treveees 0,025 50 2250
SlabOnGrade{a 14) = ] eevev.-- LR Tt P — Fval,
TOTALCALCU[ATSDEWELOPEHEATLOSS MaynoteueedTntaKode 21875
Altowed Heat Loss in Sect 8. by mose than
** Adjustment Factors For Wood-Framed Components
OAONGOF ERA- $TU0S FONSTSRATT{ES
MG MEMIERS eanTy SOUD CAVSTY SOLD
127 80 ) 86 -14
16" 85 A5 50 -0
28" S0 .10 93 07

Alsosee Part Cof URC Appeddix Table A-S for window framing adjustment factors
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PAGES

E. HEATLOSS BY AIR INFILTRATION (for furnance sizing)
An air change rate of between 0.25 and 3.00 per hour is recommended depending on tightness of construction.

] TEMPERA- i '
! AR HEAT
t&ovgf AREA X HREGHT o wolume X CONSTANT X D,ﬂ"&‘.m x :—::;gﬁi = n‘ﬁ;ﬁ
12
Basement 1500 ] 12000 0 85 Q5
Level 1 1500 3 1 L) 0.5 9180
kevel 2 £
Leveld .0
Tatal Dwelling Yolume 24000 INFILTRATION HEAT LOSS 18360

F. FURNACE SIZING

Thisection determines the maximum and minimum furnace sizein BTU'$HR N Manison
SystemDetign Method: Clovfated HeatLossTromSect Dot ] 21875
Accepied Practice Method: Codi-Mloned Heal lossfromectd. ™ """ 77777 | -e-ce-e- -
Code-Allgwed Heat Loss{from¥ecty =~ | =----- ares 21686
Tnfillralion Heat Loss irom Sect € J [+ 18360 + 18360
TOTAL DWELLIRG HEAT LOSS (151al of above} = 40235 = 40046
Allgwable Furnace Size Marginfhuiliptier 1 X1.15
mmm RANGE = 40235 46053 (5]
Planned Furnace Gulput 50,000
G. MECHANICAL VENTILATION SIZING
Required for electrically-heated homes only.
1. Bwelling volume from Sect E. 24,000
__Leqs vofume of non-living area; area; X height: 8 FE - 7,400
3. Less volume of dead air spaces {cabinegs walls, eic) Approx 20% - 2,163
4. Nevvolume of living area (1013l of above) = 14.437 —_
. Cubic feetof zir changed per hour {myltipfy line 45y 0.5) = 7.218.%
. MNIMUM REQUIRED MECHANICAL VENTILATION IN CEM's {multiply line 5 by 0.0167) = 120.5

Foolnotes:

[t] Opaque wall aseaiswall area minus opening areas of doots and windaas.

[2] Temperature Difference = Irside design temperature of 70° minus outside design temperature from Table 22.04-8 of
the UDC. Basemant inside temperature may be taken between 50° and 707, Tempetature ditference for transmistion
heat [osses of below-grade spaces of b ts §s inside temp minus 10°, disregarding cutside temporature,

[3] These below-grade U-values have theinsulating value of the soil added to the code-required U-values whith apply te
the building materials only. See sect C2 for typical insulated component U-values.

[4] These slab-on-grade F-vatues are derived from the code-1equized U-vafues and include the heat [oss through the edge
and body ef the glab. Seesect C2.

(5] 1 desired manufacturer does nat bave 2 furnace of this size, designer may o to manfactures's nextlarger size.
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PAGE G

H. ACCEPTED PRACTICE METHOD

For completion of the accepled practice method, please refer to the Appendix Tables A-, 2 and 3 and B, 2 and 3 of the
Uniform Dwelling Code (UDC).  Complete Subsection H.1. if your home Is heated with ether than electricity. Complete
Subsection H.2. if your home s elecirically heated. Azea figures should be caltutated in Section A and are referencéd below.

SUBSECTION H.1. Non-Electrically Heated Homas Only

\F‘\(I)AUL'IJ-SAB%VE MINIMURS Qsinglewitorm  MINIMUM D insulated SIDING: [FWoed (R-77)
WALI.INCLUDERG ABOVE-FDTN [Jinsulated glass DOORS:  [1Sofid Wood OAlum. (R-1.82)
OXSILL, USE WINDOWS:  []¥riple pane I Uninslated wistorm {JOther: R-
TRsLEA PLANNED INSULATION PERMTTED WINDOW
SYPE AND R-VALUE: AND DOORAREA : %
<+ X100% = %
e Foundalion Window ross ve-Foundation Fl I oY
DoorArea{A Za. + A3} Wall Area (A1) and Deor Ares
EXPOSED BASEME NOOWS: ingte-gl ingle w insyl |
D oy NT Y WS: [ Singte-glazed OR []%ingle wiiorm orinsutated glass
WM"E'R-SzE PLANMED INSULATION TYPE AND R-VALUE:
X100% = %
Txposed Fou ﬁ) on Area Tota" Fouﬁauon LY HEposed Foundalion
n
{If over 25% exposed foundation, then expoted foundauonarea equalto 25% of loundation shall
have manimum U-Value of .25 and balance of area thall have maximum U-Value of 12}
Percent Window Area Permilted By Table: %
K100%5 = %
Basement Window Area Exposed Yadin Wall Area T Planned WIndow
(a.2b) A4} Area
ROOF OR CEIUNG,
USETABLEA-3 PLANNED INSULATION TYPE: R-YALUE PER INCH:
REQUIRED THICKHESS: Inches incavity {R-38) Inches Grver Framing {R-19}
FOMNOATION o | PLARMED INsULATION TveE AMD RVALUE:
3FEET DOWN

{MINIMUM R-5 INSULATION)

SUBSECTION H.2, Electrically Heated Homas Only

WALLS ABGVE
FOUNDATION
INCI.I.IDIENG BOX:

ILL, US
EAZBIES E-1ARD

ALLTHESEMEA- ALLWIRDOWS [ EXPOSED FOUNDATION DOORS {NSULATED

SURES REQUIAED: TRIPLE-GLAZED INSULATED TO R-10.54 TORG
(172,67 + 15.65) 3 1787.46 X004 = 10.5 %
E) oNArea & Grade Wall Arga ngow Area
(A2a +h) (A8}
108,97 s 1787.46 ®100% = 6.1 %
Dpaque Txposed REgve-Grade wan % Up3que Daposed

Foundation Area (A9} Area(A8)
Required Above Foundation Wall U-Value {from Table E-1):
2 x &, R 19 Batt,

Planned Wall Construction: R 5.27 sheathing

Foundation Wall
0.044

U-value from Table E+2: 0,044

ROOF OR CEILING,
USETABLEE-3

PLANNED INSULATION TYPE: Blown Fiberglass RVALUEPER INCH: 2.5

REQUIRED THICKNESS FROM TABLEE-3:  20.0 trches

FOUNOATIOR WALL
FORFULLHEIGHT

PLANNED INSULATION TYPEAND RVALUE: 2% Styrofoan
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TABLE A-1

" WALL INSULATION GUIDE
(Based on Uy requirements ahove the foundation wall for non-elecirically heated dwellings}

MAXIMUM PERCENT WINDOW AND
DOOH AREA ALLOWABLE FOR
INSULATION TYPE
U, - 12

INSULATION TYPE % inch Backed
Plywood Aluminum
Siding Siding
R-11 Batt 6.8 8.4
R-11 Batt, R-1.22 Fiberboard 8.7 9.9
R-11 Batt, R-5.27 Extruded Polystyrene 12.4 13.0
R-11 Batt, R-14.54 Extruded Polystyrene 149 15.3
R-13 Bait 8.3 9.8
R-13 Batt, R-1.22 Fiberboard 10.3 1.2
R-13 Batt, R-5.27 Extruded Polystyrene ! 13.1 13.6
R-13 Batt, R-10.54 Extruded Polystyrene 153 15.6
R-19 Batt 11.2 12.2
R-19 Batt, R-1.22 Fiberboard 12.3 13.1
R-19 Batt, R-5.27 Extruded Polystyrene 147 15.1
R-19 Batt, R-10.54 Extruded Polystyrene i 163 16.6

Note: The following assumptions were used to derive this table:
1. Door area = 2% of wall and box sill area.
2. Doors are used with a U-value of 0.47.
3. Windows are used with a U-value of 0.56. ’
4. The insulation type is carried down through the box siil.

TABLE A-2

EXPOSED FOUNDATION INSULATION

NON-ELECTRICALLY HEATED DWELLINGS

Maxinum Percent Window

Area
Foundation Insulation
Exposure Requirement Type Single glazed | Double glazed
Less than 25% of U, = .26
foundation exposed R-5.27 10.4 24.8
R-11 batt 16.5 34.2
Multi-cell insul. block
(R-12.08) 18,0 35.0
More than 25% of | U, = .18 R-11 batt 3.9 8.7
foundation exposed
R-13 batt 4.8 10.6
Multi-cell insul, block
(R-12.06) 4.5 9.9
Uy = .12 R-11 batt 3.0 6.7
R-13 batt 3.9 85
Multi-cel! insul. block
-12.06) 3.5 1.8
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TABLE A-3

INSULATION LEVELS REQUIRED TO MEET CEILING U VALUES
FOR NON-ELECTRICALLY HEATED DWELLINGS

R-Value Required
U, Value Insulation - In Cayvity Gver Framing
.029 Fiber glass batt R-38 R-19
Fiber glass blown 13.6 in. (R-34) 8.1 in. (R-20)
Rock wool 10.9 in, (R-33) 5.4 in. (R-16)
Cellulose 4.5 in. (R-35) 4.0 in. (R~16)

Note: The following assumptions are used:
1. Fiber glass blown = R-2.5 per inch
2, Rock wool = R-3.0 per inch
3. Cellulose = R-3.7 per inch

TABLE E-1 - DIRECTIONS FOR USE
Table E-1 was formulated with the following assumptions:

The dg)ors have R-values of at least R-8 and form 2% or less of the
above-foundation wall.
door area x 100%, in this case =
gross wall area + box sill

37.82 x 100%, = 2%
151218 + 150.66

Windows with an R-value of at least 2.7 (triple glazed) are used,
including the foundation windows.

The exposed foundation area is insulated to a level of R-10.54.

If these assumptions are not valid for your ease, the insulation level may
be calculated by the method illustrated following Tables E-1 and E-2.
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TABLE E-1

MAXIMUM ABOVE-FOUNDATION WALL U-VALUES FOR
) ELECTRICALLY HEATED HOMES

PERCENT WINDOW AREA
& 6 7 8 9 10 11 12 13 14 15 16
085 062 .059 .056 .053 060 .046 .043 .040 .036 .032 .02%

0

6].064 081 058 .0656 .061 .048 044 040 .037 033 .029 .025
PERCENT g 064 061 058 .0b4 051 047 .044 040 036 032 .029

s R . .

1¢

OPAQUE

FOUNDA- 18 063 060 .066 .052 049 .045 .041 .037 .033 .028
16|.063 059 .055 062 .048 .44 040 .036 031 .

TION 6| 063 059 055 51 047 043 039 03 031 026

AREA ég .062 .068 .054 .050 .046 .042 .037 .033 .028
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TABLE E-2

FRAME WALL & BOX SILL U-VALUES FROM DIFFERENT
BUILDING MATERIALS AND METHODS

Double 2 x
4 or
2x4 Zx 6 2x6 2x8
: FRAMING |FRAMING |FRAMING |FRAMING
Insulation Type 16" 0.G.t 14~ 0.0, 247 (0,G.2 247 0.C.
R-11 Batt : 0,091
R-11 Batt, R1.22 Fiberboard 0.081
R-11 Batt, R5.27 Polystyrene 0.080
R-11 Batt, R10.54 Polystyrene 0.045
TR-11 Batt, R7.21 Isocyanurate 0.064
R-11 Batt, R14.4 Isocyanurate 0.038
R-13 Batt 0.083
R-13 Batt, R1,22 Fiberboard 0.074
R-13 Batt, R5.27 Polystyrene 0.056
R-13 Batt, R10.64 Polystyrene 0.043
R.-13 Batt, R7.21 Isccyanurate 0.050
R-13 Bati, R14.4 Isocyanurate 0.036 =
R-19 Batt 0.060 0.058 - | 0.056
R-19 Batt, R1,22 Fiberboard 0.055 0,053 0.052
R-19 Batt, R5.27 Polystyrene 0.044 0.043 0.042
R-19 Batt, R10.54 Polystyrene 0.626 0.035 0.034
R-19 Batt, R7.21 Isocyanurate 0.040 4.039 0.039
R-19 Batt, R14.4 Isocyanurate 0.031 0.030 0.030
Two R-11 Batts 0.053
Two R-11 Batts, R1.22 0.049
Fiberboard
Two R-11 Batts, R5.27 0.040
Polystyrene
Two R-11 Batts, R10.54 0.033
Polystyrene
Two R-11 Batts, R7.21 0.037
Isocyanurate
Two R-11 Batts, R14.4 0.029
Isocyanurate
Twao R-13 Batts 0.048
Two R-13 Batts, R1,22 0.045
Fiberboard
Two R-13 Batts, R5.27 0,037
Polystyrene
Two R-13 Batts, R10.54 0.030
Polystyrene
Two R-13 Batts, R7.21 0.034
Isocyanurate
Two R-13 Batts, Ri4.4 0.027
Isceyanurate

! Assumes 20% framing, 80% cavity,
Z Assumes 17% framing, 83% cavity,

MANUAL CALCULATION METHOD

To calculate the required wall U-value without using Tables E-I and
E-2, use the method outlined below:

Step 1: Calculate the above grade wall composition,
% Window area = 10.53%
% Door area = 2.12%
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% Opaque foundation area = 6.10%
% Opaque wall & box sill area = 82.26%

Step 2: Use the following formula to ealeulate the maximum allowable
U-value for the opaque wall and box sill.

Uo — {Uw x %w)} — (Ud x %d) — (Uf x %f} = Uwal

owall
“Where:

Uo = Required overall above grade wall U-value, use
0.080 for an electrically heated home

Uy = The U-value of the windows { = 1/R-value)

Yow = 'II‘he fraction of window area caleulated in Step

Ug . = The U-value of the doors (= 1/R-value)

%d " = The fraction of door area calculated in Step 1

Ut = The U-value of the insulated foundation

Yof . = The fraction of exposed foundation calculated
inStep1 -

Yowall = The fraction of opague wall and box sill area
as calculated in Step 1

Uswall = The maximum U-value of the opaque wall and

box sill to be caleulated
In our example; :

The window R-value = R-2.78 U= 1278 = 0.341
The door R-value = R-8.85 ' U = 1/8.85 = §.113
The foundation R-value = R-12.4 U = 1/12.4 = 0.080

Uyan = 0.080--{0.341 x 0.1063)—(0.113 = 0.0212)—(0.080 x 0.0610) = 0.045
0.8226

In this ease, the maximum U-value of the opaque wall and box sill is
0.045 Btu/hr, 5q. ft. °F. For compliance, the insulation which is instailed
in the wall and box sill must provide a U-value which is less than or equal
to 0.045, Table -8 shows the U-values obiainable from different
insulation materials and framing types. .

TABLE E-3 DIRECTIONS FOR USE

Table E-3 gives the amount of installed insulation which would be
neeessary to achieve a required U-value in the ceiling or attic.

Table E-3 was formulated with the following assumptions:

—~ The loose fill insulation, if used, is installed to provide the
following R-values:

Cellulose R = 3.%/in
Expanded perlite R =27/in
Mineral Fiber (rock, slag, or glass) R = 3.3/in
Polystyrene beads R =2.9/in
Fiber glass, blown R = 2.5/in
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— The insulated area is 90% cavity and 10% 2 x 6 framing
— There are no skylights in the ceiling/attic assembly

— Ehf %i-value of the ceiling finish materials plus air films is

— The attic hatch is insulated to the same level as the rest of
the attic floor, if it is a part of the thermal envelope.

If these assumptions are not valid for your case, you may calculate the
required U-value as shown after Table E-3,

TABLE E-3
INSULATION LEVELS REQUIRED TO MEET
CEILING U, VALUES
Dwelling Amount Required
Iruel In Cavity
Type Uy | Insulation Type Depth (R-Value)
Tiber glass Batis R-54
Cellulose 14.1 in. (R-52)
Electrically 0.020 | Expanded Pearlite 18.6 in. {(R-50)
Heated Mineral Fiber 15.6 in. {R-51)
Polystyrene Beads 17.8 in. (R-52)
Blown Fiber glass 20,0 in, (R-50)

MANUAL CALCULATION METHOD

To calculate the required ceiling insulation level for ceiling/attic
assemblies, use the following method,

Step 1: Caleulate the required U-value for the attic floor, Uy, with the
following formula.

Upr = UoAo — UsAs — Uh Ah
AR

Where;
Uy = The required U-value for the attic floor

Up = The overall U-value set by the code, use 0.020 for an
electrically heated dwelling

Aq = The overall é.ttic/cei}ing area including the attic floor, any
skylights and the attic hatch or access panel

Ug = The U-value of the skylights including the frame

Ag = The area of skylights, including the frame (if there are no
skylights, set equal to zero)

Uy = The U-value of the attic hatch or access panel
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Ap = The area of the attic hatch or access panel (If the hateh is
to be insulated to the same level as the attic floor, add the
area to the floor area, Ap, and set Ap equal to zero, If the
attic hatch or access panel is not a part of the thermal
envelope, set An egual to zero,)

Ap = The area of the insulated attic floor, equal fo the overall
gfttic/ceiling area minus the attic hatch and skylight areas,
if any.

Example; For the attic of an electrically heated dwelling with an
overall attic area of 1500 sq. {t. The atfic hateh is 14" x 24" and is to be
insulated with two R-19 fiber glass batts, the rest of the attic is to be
insulated with blown mineral fiber with an R-value of 3,3-R/inch, There
are two skylights, each 6 square feet with R-values of 1.8,

The R-value of the attic hateh is the sum of the R-values of the batts
plus R-2 for the finish materials and air films,

R=19+4+ 19+ 2 =40

The U-value of the hateh is Uy, = 1/40 = 0.026

The U-value of the skylights Ug = 1/1.8 = (.66

The area of the hatech = 2 ft x 1.17 ft = 2.3 sq. ft.

The area of the skylights is 12 square feet

The area of the floor is 1600 — 12 — 2,3 = 1486 sq, If.

UF = (0.020)(1500) — (Oii%%(lZ) —_(0,025)(2.3) = 0.0156

Step #2: To calculate the amount of insulation needed over the
framing and cavity areas, d, of the attic floor use the following formula:

d = 1 - RW/in} h - Rfin +h
Ur (R/in) (%C)RW/in) + (%W)(R/in) (Rfin}
Where:

d =  depth of insulation at cavity in inches

Ur = required U-value of floor calculated in Step #1

R/in = R-value per inch of insulating material obtained
from manufacturer or Table A-4

h "~ = height of framing, 5-1/2" for 2 x 6 framing or
7-1/4" for 2 x 8 framing, for example.

%0 = f)rg{):tion of floor which is eavity (usually assume

%W = fr:iction of floor which is framing (usually assume
0.1)

RW/fin = R-value per inch of wood framing (usually
assume 1.25 R/inch)

Rgn =  R-value of interior ceilin% finish materials,
including air fims (usually assume R-1.2)

d= 1 + 55— (1.25)(5.5) ~ 1.2 = 19,59 inches

The floor of the attic is to be covered with insulation so that the depth
in the cavities is equal to 19.59 inches.
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TABLE A-4

COMMON CONSTRUCTION MATERIAL R-VALUES*

Density Per inch For thick-
Material Description (Ib per thickness ness listed
cu ft) R-Value R-Value
BUILDING Asbestos-cement board.......... 120 0.256 —
BOARD Boards, Asbestos-cement
panels, board ...t ieiiieen. %in. 120 — 0.03
subflooring, Asbestos-cement
sheathing,’ board .. " ¥in. 120 s 0.06
woodbased panel Gypsum or p[a.ster :
products board .. ¥in, 50 . — 0.42
Gypsum or pIaster
e 50 — 0.45
3 1.26 —
34 — 0.31
34 — 047
34 — 0.62
34 — 0.93
Insulating oard
Sheathing, reg.
density voevererrereen ¥in, 18 — 1.32
25,‘32 in. 18 — 2.08
Sheathing, mtermedlate
density ... ¥in, 22 — 1.22
Nail-base
sheathing...ouie ¥in, 25 — 1.14
Shingle backer, ¥%in, 18 — 0.94
Shingle backer 5/16in, 18 0.78
Bound deadening
board ....,....., ¥in, 15 — 1.35
Tile and lay-m panels
p]am or acoustie.. e 18 2.50 —_
Tin, 18 — 1.25
¥%in. 18 — 1.89
Laminated paperboard 30 2.00 —
Homogeneous board 'from
repulped paper...covniiieenn, 30 2,00 —
Hardboard
Medium density
siding ... we THEin. 40 — 0.67
Other medium denslty .......... 50 1.37 —
High density, underlay......... 65 1.22 —
High density std, tempered.. 63 1,00 —
Particleboard
Low density ... 37 1.85 —
Medium dens 50 1.06 —
High density 62.5 0.85 —
-Undertaymen 40 —~— 0.82
‘Wood subfloor... — — 0.94
BUILDING Vapor-permeabie felt......ccnes — — 0.06
PAPER Vapor-seal, 2 layers of mopped
15 b, felt .. 0.12
Vapor-seal, plastlc i, — — Negl.
ROOF Preformed, for use above deck
INSULATION Approxtmately ...... Y%in, — — 1.39
Approximately ... lin., - — 2,78
Approximately ...... 1%¥in — — 4,17
Approximately ... 2in, — — 5.56
Approximately ...... 2%in, — — 6.67
Approximately 3in, — — 8.33
Cellular glass,..werorrermsers i 9 2.50 —
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Density Per inch For thick-
Material Description (b per thickness ness listed
cu ft) R-Value R-Value
MASONRY Cement mortar ... 116 0.20 —
MATERIALS Gypsum-fiber concrete
Conerete 87%% gypsum, 12%% wood
i R TOSROROOROURN :1 | 0.60 —
aggregates 120 .19 —
including expanded shale, 100 .28 —
clay or slate, expanded 80 0.48 —
slags; cinders; pumice; 60 0.59 —
veriniculite; also cellular 40 0.86 —
coneretes 30 L1 —
20 1.43 —
Perlite.cominrnmmnmmmnomonn. 40 1.08 —
a0 1.41 —
vervenene 20 2.00 —
Sand and gravel or stone
aggregate (oven dried) ... 140 G111 —
Sand and gravel or stone
aggregate (not dried} .o 140 0.08 —
F AT 1T PP PROPPPPRPP i < .| 0.20
MASONRY Brick, cOmMMON. o 180 0.20 —
UNITS Brick, face...coivciiveniniiiveperne. 130 .11 —
Clay tile, hollow:
1 cell deep covirireinnns 3in., — — 0.80
1 cell deep . 4in, — — 11
2 cells deep 6in, — — 1.52
2 cells deep ... &in, — o 1.85
2 cells deep... 10in. — — 2.22
3 cells deep... 12in, — — 2.60
Conerete blocks, 3 oval core:
Sand & gravel
aggregate. i 4in, — — 0.11
8in, — — 1.11
12in. — — 1.28
Cinder aggregate... 3in, -— — 0.86
4in,  — — 1.11
8in. — — 1.72
12in, — — 1.89
Lightweight 3in, — — 1.27
aggregate{expanded 4in, — - 1.50
shale, clay, slate 8in. — — 2,00
or slag; pumice) 12in, - — 2,27
Concrete blocks, rectangular
core
Sand & gravel
aggregate
2 core, 8" 36 Ib — 1,04
Same with filled cores e — 1.93
Lightweight
aggregate {expanded
shale, Clay, oo sroerrennn
slate or slag,
PUTHCE) v iarsersnsssussns survssarsrnnns
Jcore, 6" 191 ,..... — — 1.65
Same with filled
COTES wovansisnsmisnmsunns — = 299
2core, 8" 24 1b,..... - — 2,18
Same with filled
COTES wivanssssnnivsnsrsnnns —— 5.03
3 core, 127 38 1b..... — — 2.48
Same with filled
COTES wuvimvranns _—— 582
Stone, lime or sand — 0.08 —
Gypsum partition tile: .
3 x 12 x 30 in. solid,.... — — 1.26
3 x 12 x 30 in. {-cell — — 1.35
4 x 12 x 30 in, 8celliniiriirines - — 1.67
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Density Per inch For thick-

Material Description (1 per thickness ness listed
eu {£) R-Value R-Value
PLASTERING  Cement plaster, sand
MATERIALS AZETCEALE 1vrarrrenssvrsnrirsnns 116 0.20 —
San aggregate "Hin — 0.08
Sand aggregate...... ¥%in. — — 0.16
Gypsum plaster:
Lightweight
AgETegate, i %in, 45 — 0.32
Lightweight
aggregate. . % in, 4b — 0,39
Lightwetight
aggregate on
metal lath ..o #in, — — 047
Perlite aggregate cuiomommne 46 0.67 —
Sand aggregate 105 0.18 —
Sand aggregate...... % in. 105 — 0.09
%ng aggregage...... % in, 105 — 0.11
nd aggregate on
metal lath ..o, Hin — -~ 0.1
Vermiculite aggregate........ . 4B 0.59 —
ROOFING Asbestos-cement shingles ....... 120 — 0,21
Asphalt roll roofing .M — 0.15
Asphalt shin les 0 — 0.44
Built-up roofing... %in 70 — 0.33 .
Slate v ¥in, — — 0.05
Wood shmgles p[am
plastic film faced .. —_— 0.94
SIBING Shingles:
MATERIALS Asbestos-cement... . 120 — 0.21
(On flat surface} Wood, 167, 7%~ exposure — — 0.87
Wood, double, 16 12
exposure., T — 1.19
Wood, plus msu-
fatin backer
oarcgl e Bf1640, — — 1.40
Siding:
Asbestos-cement, %" lapped = — _— 0.21
Asphalt roll sldin — — 0.16
Asp)halt msu]atmg suimg (A' 145
Wood drop 1 x 8 . — — 0.79
Wood  bevel, BN g
lapped .. e, — — 0.81
Wood bevel TR 10'
lapped ., AN — — 1.05
Wood piywood p lapped . — - 0.59
Aluminum or steel, over
sheathing, hollow-backed e — — 0.61
Insulating-board backed
nominal %“. == — 1.82
lnsulatmg-board "backed
nominal %~ {oil backed......... — — 2.96
Architectural glass covminsne — — 0.10
FINISH Carpet and fibrous pad..veiee  — — 2.08
FLOORING Carﬁet and mbber raden — — 1.23
MATERIALS tile .. %in, — — (.28
Terrazzg.... lin. — — 0.08
Tx]e-a.sphalt Imoleum, vmyl
“ — — 0.05
Wood hardwood
i1 1) S %in, — — 0.08

INSULATING  Mineral fiber, fibrous form
MATERIALS processed from rock, skag or
Blanket and batt glass
Approx, 2 to 2%~... Notel — — i
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Density Per inch For thick-
Material Description {Ib per thickness ness listed
cu ft) R-Value R-Value
Approx. 3to 8%"... Notel — — 11
Approx. 5% to :
[} - e Note! — — 19
Board and Slabs  Celular glass.... w9 2.60
Glass fiber, orgamc ‘bonded,... 4-9 4.00 —
Expanded ‘rubber (rigid) ..osvers 4.5 4.55 —
Expanded polyst.yrene
extruded, plain......... 1.3 4,00 —
Expanded polystyrene
extruded {R-12 exp.)... 2.2 5.00 —
Expanded poiystyrene
extruded (R-12 exp )
(Thlckness 1" and greater)..... 3.5 5.26 —
|]>andecl polystyrene,
beads ... 1.0 3.57 —
Expanded polyurethane {R—ll
8XP.) s 15 6.25 —
Mlnerai Tiber with resin bmder 15 3.45 —
Mineral fiberboard wet EeEted
Core or roof msulatlon 16-17 2.94
Acoustical tile .. 18 2.86 —
Acoustical tile ....... 21 270 —
Mineral fiberboard wet
molded
Acoustical tile 23 2.38 -
Wood or cane fiberboard
Acoustical tile ... %in, — — 1.25
Acoustical tile....... ~ %#in. — — 1.89
Interior finish (plank, tile) ..... 15 2.86 —
Insulating roof deck
Approximately ... 1%in. — — 4,17
Approximately ... 2in, — — 5.56
Approximately ... 3in., — —_ 833
Wood shredded (cemented in
preformed slabs).. e 22 1.67 —
Foit faced, glass ber —
reinforced cetlular
polyisocyanurate ... e 8 1.04 —
Nominal 0.5 in... e 2 — 3.6
Nominal 1.0 in..veniminne 2 — 1.2
Nominal 2.0 uvninnonen 2 - 14.4
Loose Fill Cellulose insulation (milled
paper or wood pulp) 2.5-3 3.70 —
Sawdust or shavings 08-1.5 2.22 —
Wood fiber, softwoads 2.0-3.5 3.33 —
Perlite, expanded 5.0-8.0 270 —
Mineral fiber {rock, slag or
glass):
Approxtmateiy
. Natel 8-15 —_ 9
Approxlmately
1" srns wowe  Notel 815 — 13
Approximately
65" (e Notel 8415 — it}
Approxlmately
[ TN Notel 8-15 — 24
Silica aerogel R 7.6 5.88 —
Vermlcuhte (expanded). o T.0-8.2 2,13 —_
PR rerpsrasisannns 4,.0-6.0 2.27 —
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Density Per inch For thick-
Material - Description {1t per thickhess ness listed
cu ft) R-Value R-Value
WOODS Maples, o¢ak and similar
hardwoods. e e resresrarssrens 5 0.91 —
Fir, pine, and similar
softwoods. ... . 32 125 —
Fir, pine, and
simitar softwoods ... % in, 32 Lo— 0.94
1%in. 32 .- 1.8%
2% in. 32 [ 3.12
8% in, 32 — 4,36

Note 1: R-value varies with fiber diameter. Insulation is produced by different densities;
therefore, there is a wide variation in thickness for the same R-value between
various manufacturers, (See Batt and Loose Fill Insulation.)

*Reprinted with permission from ASHRAE Handbook of Fundamentals 1972.




TABLE A-5

COEFFICIENTS OF TRANSMISSION (U) OF WINDOWS, SKYLIGHTS, AND LIGHT TRANSMITTING PARTITIONS*

(These values are for heat transfer from air to air.)
Btu per (hr) (sq ft) (F Deg)

PART A
VERTICAL PANELS (EXTERIOR WINDOWS, SLIDING PATIO DOORS

AND PARTITIONS) — FLAT GLASS, GLASS BLOCK AND PLASTIC PART B
SHEET HORIZONTAL PANELS (SKYLIGHTS)
FLAYT GLASS, GLASS BLOCK AND PLASTIC BUBBLES
Exterior! ,
Description ‘Winter  Suotmer  Interior Exterior!
Description Winters Summer® Interior?
Flat Glass .
single glass 113 1.06 0.73 Flat Glass
insulating glass—double? single glass 122 0.83 0.96
3/16 in. awr space 0.69 0.64 0.51 insulating glass—double*
% in, air space 0.65 0.61 0.49 3/16 in., air space .75 0.49 0.62
% in. air space 0.58 0.56 0.46 1% in. air space 0.70 0.46 0.59
% in. air space, low % in. air space 0.66 0.44 0.56
emissivity coatingd 14 in. air space, low
emissivity = 0.20 038 0.36 032 emissivity coating®
emissivity = 0.40 0.45 0.44 0.38 emissivity = 0.20 - 0.46 0.31 0.39
emissivity = 0.60 0.52 0.50 042 emissivity = 0,40 - 0.53 0.36 0.45
insulating glass—triple? emissivity = 0,60 0.60 0.40 0.50
% in., afr spaces 0.47 0.45 0.38 Glass Block?
¥% . air spaces 0.36 0.35 0.20 11 x 11 x 3 in. thick with .
storm windows cavity divider 0.53 . 0.35 0.44
1 in~4 in. air space 0.56 0.54 0.44 12 x 12 x 4 in. thick with :
Glass Block? cavity divider 0.51 0.34 0.42
6% 6 x 4 in. thick 0.60 0.57 0.46 Plastic Bubbles”
8 x8x 4. thick 0.56 0.54 0.44 single walled . 1.15 0.30 -
—-with cavity divider 0.48 0.46 0.38 double walled 0.70 0.46 —
12 x 12 x 4 in, thick 0.52 0.50 0.41
—with cavity divider 044 0.42 0.36 SFor heat fiow up.
12 x 12 x 2 in, thick 0.60 0.57 0.46 SFor heat flow dowr.
Single Plastic Sheet 1.09 1.00 0.70 TBased on area of opening, not total surface area.
15¢e Part C for adjustment for various window and sliding patic door types. (See following page for Part C of this table.)

2Double and triple refer to the number of lights ogﬁlass.

"Coaténg on either glass surface facing air space; all other glass surfaces un-
coated.

*Dimensions are nominal.

*Reprinted with permission from ASHRAE Handbook of Fundamentals.
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PART C
ADJUSTMENT FACTORS FOR YARIQUS WINDOW AND
SLIDING PATIO DOOR TYPES
{Multiply U values in Paris A and B by (hese factors)

Description Single Double or
Glass Triple Glass Storm Windows
Windows
All Glass® 1.00 1.00 1.00
Wood Sash—80% Glass 0.90 0.95 0.90
Wood Sash—60% Glass 0.80 0.85 0.80
Metal Bash—80% Glass 1.e0 1.20 1,200
Sliding Patio Doors
Wood Frame .95 1.00 —
Metal Frame 1.00 1.10 —

#Refers to windows with negligible epaque area,
SValue becomes 1.00 when storm sash is separated from prime window by a thermal break.

TABLE A-6

COEFFICIENTS OF TRANSMISSION (U) FOR SLAB BOORS*
Biu per (hr) (sq £t) (F Deg)

Winter
Thickness? Solid Wood, With Storm Door Summer,
No Storm Door Wood Metal No Storm Door

lin, 0.64 0.30 0.39 - 0.8l
1% in, 0.55 0,28 0.34 0.53
1% in, 0.49 0.27 0.33 0.47

2 in. 0.43 0.24 0.29 0.42

Steel Door

1% in.

Al 0.69 —_ 0.58
B4 0.19 — — 0.18
Cs 0.47 — — 0.46

Nominal thickness,

2¥alues for wood storm doors are for approximately 50% glass; for metal storm doors values
apply for any percent of glass,

3A = Mineral fiber core (2 Ibjcu ft).
4B = Solid urcthane foam core with thermal break.
5C = Solid polystyrene core with thermal break.

Note: Hollow core doors 13% in. thick - R = 2,17, U

= (.48
1% in. thick - R = 2.22; U = 0.45

*Reprinted with permission from ASHRAE Handbook of Fundamentals,
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APPENDIX C

INSULATION, EQUIPMENT AND
CONDENSATION CONTROL

This appendix is a guide for the proper ingtallation of insulation, The
preceding appendices indicated the required amounts and types of insu-
lation necessary to provide the various thermal resistance values for the
building envelope. In order to attain the resistance values specified, it is
important that the insulation be properly installed. This appendix in-
cludes types of materials currently available and common application
practices.

Condensation control should be provided in the form of vapor barriers
and thermal breaks. Vapor barriers should be installed on the warm side
(area heated in winter} of all walls, ceilings, and insulated floors. All
bmei:a\l‘: window, skylight, and door frames should contain a thermal

reak. '

Insulation is manufactured in many forms and types. The most com-
monly used materials in residential construction are batts and blankets,
rigid insulation, reflective insulation, loose fill, and sprayed insulation.
The following is a list of types of materials and the federal specifications
governing their characteristics.

Cork board ..ccvivineervermnarsinirssmsasse. S HH-1-561
Cellular glass ..uvmrreeevonieeiimresesn. FS HH-I-551
Duct insulation....inn, reeressstneserree verers S HH-I-558b
Expanded polystyrene insulation board ...... FS HH-1-524
Fiherhboard ...cvieeenivnaireersasmmmeesssessssarassssanine FS LLL-1-5636 or ASTM
C-208 Class C
Insulation board (urethane)’.....cccoivniiinnens FS HH-I-630
Insulation, thermal (perlite) iireceiniiinnnn FS HH-1-574
Mineral fiber, pneumatic or poured............. FS HH-I-1030A
Mineral fiber, Insulation blanket.........ccivens ¥S HH-I-621E
Perlite.oivvenns rerreerans rerenebereer e rantant e S HH-I-626a
Perimeter insulation....ereeecermnsianiinen FS HH-1-524a
Type 11
................................................................... FS HH-1-658b Form A,
Classlor2
Reflective, thermal............. Ceversveenes vearreeeens I'S HH-I-1552
Structural fiberboard insulation roof deck... AIMA IB Spec. No. 1
Cellulose; vegetable or wood fiber.....oeenien. FS HH-I-515b-25

VermiCUlte vuiiiiiinerrerrssimensinsmssiinisensess s S HH-I-585
.. FHA UM-30
........ HH-1-526¢

Vermiculite, water repellent loose fill
Mineral fiber, roof insulation.....ceee.

BATTS AND BLANKETS

These materials are usually identified on the package and on the vapor
barrier facing with their “R’ values, Under the federal specifications,
there are 3 standard products identified as R-7, R-11, and R-19, These
values are hased on the insulation value of the mass. Some manufactur-
ers offer other products such as R-8, R-13 and R-22. The specific thick-
ness of insulation required for a specific “R’’ value may vary from one
manufacturer to another due to differences in base materials and manu-
facturing processes.




226 WISCONSIN ADMINISTRATIVE CODE
General Guidelines

1.

Install insulation so the vapor barrier faces the interior of the dwell-
ing.

2. Vapor barriers should not be left exposed.

. Insulate all voids of the building envelope mcludmg small spaces,

gaps, around receptacles, pipes, ete.

. Place insulation on the cold side of pipes and ducts (see Iig. 4). Insu-

lation is not required for supply and return air ducts in heated base-
ments and cellars.,

Ceilings

There is a variety of methods for installing blanket insulation in ceilings.

1.
2.

TFasténing from below (Fig. 1b),

Installing unfaced (without a vapor barrier), friction-fit blankets
(Fig. 2).

. Laying the insulation in from above when the ceiling finish material is

in place (Fig. 1a).

Fig. b

Fig. la

Fasten flanges to the inside of ceiling joists as shown in Fig. 1b. Extend

the insulation entirely across the top plate, keeping the blanket as close
to the plate as possible. Fasten vapor barrier to plate. When eave vents
are used, the insulation should not block air movement from eave to
space above insulation (Fig. 1a).
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Fig, 2

Insert friction-fit blankets between ceiling joists (Fig. 2), Allow insula-
tion to overlap the top plate of the exterior wall, but not enough to block
eave ventilation. The insulation should be in contact with the top of the
plate to avoid heat loss and air infiltration beneath the insulation. The
required vapor barrier is nof shown,
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Insert blankets into stud spaces. Working from the top down, space
fasteners per manufacturers recommendations, ﬁttlnf flanges tightly
against face of stud (Fig. 3). Cut blankets slightly over le

ngth and fasten
the vapor barrier to the f,o_p and bottom plates. _
E.XTEF!J OR.
VAFPOR % %
BARRIER, Flg.

Insert insulation behind (cold side in winter) pipes, ducts, and electri-
cal boxes (Fig. 4).

s p—
e 4 Bl mowm S A = ® *

TR

Xy

FILL ALL CRACKS

AROUND DOoORS AND WINDOW S
Fig. 5 (COVER WITH VAPOR. BARRIERY

Fill small spaces between rough framing and door and window heads,
jambs and sills with pieces of insulation (Fig. 5).
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cut v WIDER
P THAN 53U space : NON-STANBARD
jan STUP SPACE WibTH

¢

Fig. 6a Fig, 6b

Insulate nonstandard-width stud or joist spaces by cutting the insula-
tion and vapor barrier an inch or so wider than the space to be filled (Fig.
6a). Pull the vapor barrier on the cut side to the other stud, compressing
the insulation behind it, and fasten through vapor barrier to stud face
(Fig. 6b). Unfaced blankets are cut slightly oversize and fitted into place.

n'y

PARRIER

BARRIER,

Fig. 7a Fig. b

. Masonry walls may be insulated by inserting insulation between fur-
ring strips spaced at 16 or 24 inches o.c. (Fig. 7a and 7b). It is recom-
mended to apply the vapor barrier to the inside surface.
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TLAF atmt L --4‘.:'-‘;‘*"-5.“-‘;

Fig. 8

Rigid insulation in stress skin panels (Fig. 8) may also be used to insu-
late walls, ceilings and roofs. .

Floor and mel Spaces - . :

VAROR
 [BARRIER SiDES

Floors over crawl spaces (Fig. 8a) should be insulated either by insu-
lating the foundation walls or by placing insulation on or between the
joists. Insulation shouid be securely fastened. In all cases, the vapor bar-
rier side of the insulation should face the floor above; that is, be adjacent

to the warm side in winter, A vapor barrier should be used to cover the
ground.
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Dropped Saffils

Insulation of dropped soffits over kitchen eabinets, bathtubs, showers,
or similar areas, need special attention when they are exposed to the
attic. If the dropped soffit is framed before ceiling finish material is ap-
plied, a “board” (plywood, hardboard, gypsumboard, ete.) should be in-
stalled over the cavity to support insulation. '

In muitiple dwellings with back-to-back kitchens or baths, it is neces-
sary to extend ceiling finish material over dropped soffits {o the party
wall to avoid loss of acoustical control and to provide adequate fire stops.

Rigid Insulation

Rigid insulation is available in various sizes and thicknesses made of
polistyrene, polyurethane, cork, celtular glass, mineral fiber (glass or
rock waol), perlite, wood fiberboard, ete. They are used as insulation for
masonry construction, as perimeter insulations around concrete slabs, as
exterior sheathing under the weather barrier, as rigid insulations on top
of roof decks, and other applications.

Imsiallation Procedures

Masonry walls: Rigid insulations are applied to either face of a masonry
wall(Fig. 9a and 9¢) or are used as a cavity insulation between two
wythes of masonry (Fig. 9b). When applied to the face of masonry walls,
they are generally installed with adhesive and/or mechanical fasteners.
The manufacturer's recommendation should be followed.

IHTERIOR. YAPOR.
MASeHRY

FIRE STOP

RI&IE
IS ATIoH

—/ ]

INTER ISR EATERIOR

WALL o vEnEER nap BRICK
FitisH FIMISH WYTHE HSLLATION
Fig., %a oF Fig. 9b

HASOMRY
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i e———FRIGID
- INSUL ATION
wALL

Fig. 9c

Frame Construction: When rigid insulation is used with frame con-
struction (Fig. 10), it is usually applied as sheathing to the outside of the
framing, and mechanically attached with nails to wood studs or to metal
studs with screws or clips or other approved methods.

VAFOR. BARRI e.ig

RiGir>
INSULATION

SIING
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RIGID
IHSULATION

: 18 RicI
B
A @é INSULATION

INSULATION

Fig, 11d

Fig, 1le

Roof I'nsulation: Roof insulation boards are usually installed with an
approved adhesive, hot asphalt, or may be nailed to the roof sheathing,
The manufacturer's instruetions should be followed.

Slab-on-Grade: Rigid insulation is frequently used as insulation around
the perimeter of concrete slabs-on-grade (Fig. 11b, ¢, d) and also may be
used on the inside of foundatien walls adjacent to heated crawl spaces,
basements or cellars (Iig. 11a). Installation is usually accomplished with
adhesive and/or mechanical fasteners. Perimeter insulation should be in-
stalled against the foundation wall or extended into the interior of the
building to a distance equal to the design frost line (Iig. 11b, ¢ and d).
Where the slab bears on the foundation ledge, the insulation should be a
lead-bearing type.
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INSULATED CONCRETE BLOCK

Concrete block manufacturers are currently producing several types of
multi-celled block with improved insulating values. The thermal resist-
ance of the block will vary depending upon the types of insulation used
and the configuration of the cells. An example of a typlcal muiti-celled
bloek is shown below.

N

LOOSE FILL INSULATION

Materials of this type are those made from mineral fibers (rock or
glass), cellulose materials (wood fibers or shredded paper), or other man-
ufactured products that can easily be poured.

BLOWN ATTIC INSULATION

There are several factors pertammg to blown attic insulation that can
cause differences in its installed thermal resistance value (R). For a given
manufacturer’s insulation, the installed thermal resistance (R) value de-
pends on thickness and weight of insulating material applied per square
foot. Federal specification HH-1-1030A for insulation requires that each
bag of insulation be labeled to show the minimum thickness, the maxi-
mum net coverage, and the minimum weight of (that particular) insula-
tion material required per square foot to produce resistance values of R-
%‘{i)’ 2%,2 19, and 11. A bag label example for blown insulation is shown in

g. 12,

The number of bags of blown insulation required to provide a given R-
value to insulate an attic of a given size may be calculated from data
provided by the manufacturer, If only the thickness of blown attic insu-
lation is specified, and the density or number of bags is not, the desired or
assumed thermal resistance (R) value may not be achieved. The i impor-
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tant characteristic is weight per square foot, Thickness is the minimum
thickness, not the average thickness experienced in the field.

Adequate bafiling of the vent opening or insulation blocking should be
provided so as to deflect the Incoming air above the surface of the in-
stalled blown or poured insulation. Bafiles should be made of durable ma-
terial securely fastened. Bafiles should be in place at the time of framing
inspection,

Three blown insulations that provide R-19 are:

Minimum Maximum Net Bags/1600
Material Thickness Coverage/Bag Sq. Ft.
Cellulose 5%" 59 sq. ft. (40 Ib. bag) 17
Glass fiber 84" 51 sq. ft. {24 Ib. bag) 20
Rock wool 615" 26 sq. ft. (27 Ib. bag) 38

Bag Label Example: The manufacturer recommends these maximum
coverages at these minimum thicknesses to provide the levels of installed
insulation resistance (R} values shown:

(Bascd on 25-pound nominal 'weight bag)

. . ) . . MMaximum
. Minimuam Minimum Weight Bags per Net Coverage .

R-Value Thickness per 8q. Ft. 1000 8q. Ft. per Bag
To obtain an : : The weight per sq. ft. Number of bags
insulation  Installed of installed insulation per 1000 sq. ft. of Contents of this
resistance R insulation should _should benot less . net area should  bag should not

of: not be less than: “*than: " not be less than:  cover more than:

R-30 18% in. thick 0.768 Ibs, per sq. ft. 30 33 sq. ft.

R-22 10 in. thick 0.558 Ibs. per sq. ft. 22 45 sq. ft.

R-19 8% in, thick 0.489 Ibs. per sq. {t. 20 51 sq, ft,

R-11 b in. thick 0.279 Ibs, per sq. ft, 11 90 sq. ft.

Weight contents: not less than 24 Ibs. : i
R-valueh are determmed in accordance wlth ASTM C-687 and C-236

. Fig. 12

REFLECTIVE INSULATI(_)N

Reflective insulation is composed of aluminum foil in one or more lay- -
ers either plain or laminated to one or both sides of kraft paper for strue-
tural strength. The insulation value for reflective air spaces, which this
type of insulation provides, varies widely depending on the direction of
heat flow. They are much more efficient when the heat flow is down. Re-
flective insulations which comply with the requirements when used in a
floor, may not be satisfactory in ceilings or walls, where the heat flow is
upward and horizontal, respectively. Reflective insulations are eﬂ“ectwe
in controlling radiant heat energy when installed so that they face an air
space, Insulation should be installed in such a manner that it is continu-
ous, w1thout holes or tears.

SPRAYED INSULATION

There are several types of insulation whlch are sprayed agamst the
surface of the building materials or in cavities. Some of these are cellulose
with binder, mineral wool with binder, and cellular foams, They may he
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sprayed directly on concrete, masonry, wood, plastic, or metal panels or
may he sprayed between the framing members, Manufacturer's recom-
mended instructions should be followed. To determine that the proper
thickness is installed, either refer to the plans and specifications, or re-
quest a certification from the suppiier that the insulation installed pro-
vides the required “R” value.

TYPICAL INSULATION THICKNESSES AND VALUES

Approximate
Insulation R-Value Thickness
Fiber glass il 3"
Fiber glass 13 3%"
Fiber glass 19 "
Fiber glass 30 8"
Fiber glass 38 127
Extruded Polystyrene Foam 5.4 1"
Extruded Polystyrene Foam 10.8 2"
VAPOR BARRIERS

Vapor barriers are used in conjunction with insulation to decrease the
chance of moisture condensation inside the building insulation. Vapor
barriers are placed on the side of the wall, ceiling or floor that is warm in
winter, For equai vapor pressures, moisture vapor penetration through
holes or tears in the insulation vapor barrier is proportional to the size of
the opening. Holes or tears should be repaired. A snug fit of blanket
flanges against the framing is necessary to prevent moisture from bypas-
sing the vapor barrier.

EQUIPMENT

The installation of the heating system can contribute to inefficiencies,
A furnace which is oversized by a factor of 2 will require 8 to 10% more
fuel than a furnace of correct size, An installation that has uninsulated
ducts passing through an unheated crawl or attic space will lose about 1.5
Btu per hour per square foot of duct per degree of temperature differen-
tial between duct air and outside air. This can amount to 40% of a fur-
nace output under mild conditions. Undersized ducting will reduce the
amount of circulating air and will affect the capacity of the furnace, but
will normally have little effect upon its efficiency. Atmospheric combus-
tion equipment that draws its combustion and stack-dilution air from
the heated space will require up to 8% more fuel in a season to heat the -
required makeup air than sealed combustion equipment. Stack heat re-
covery devices can recover from about 4% at 450° F to 8% at 800° I,

The appliance manufacturer should be consulted when retrofitting the
appiignce with combustion air to assure that the appliance warranty is
not affected.

Effect of Sizing Limilation on Equipment

Using the example on sKstem design illustrated in Appendix A, an
analysis was made to see what impact or problem the propasal for limit-
ing the size of equipment to 15% above the design losses would have.

Example:
Total construction loss 27,760 Btu/hour
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One air change per hour:

Inside volume = 12,188 cu. ft,
Q = (12,188) (90) (.018) = 19,744 Btu/hour

Total infiltration loss 19,744 Btu/hour
47,504 Btu/hour

Maximum furnace size: o
47,504 Btuthour + 47,504 (.15) Btu/hour = 54,630 Biu/hour

COMBUSTION AIR FOR FIREPLACES

It is recommended that combustion air from the exterior be provided
for all fireplaces. Masonry fireplaces can be made more energy efficient
with combustion air terminating in the fireplace. The opening of the fire-
place should be equipped with a door and the combustion air duct with a
damper and a louver to minimize air leakage during periods of nonuse.

CONDENSATION CONTROL
Air Infiliralion

The department will accept infiltration losses determined by the air
crack method or an overall value of % air change per hour,

The department will accept the use of engineered top-side moisture
vent systems.

Relative Humidily

Winter: During the winter it is desirable to have humidity in the air in
order to prevent the nostrils from becoming dry, furniture from cracking,
ete. However, from an energy standpoint, it is desirable to keep the rela-
tive humidity low; the trade-off is at about 30%.

Summer: During the summer it is desirable to reduce the level of rela-
tive humidity in the building in relationship to the outside relative hu-
midity. The relative humidity should be kept as high as possible in order
to conserve energy, but low enough for comfort, The relative humidity
should be kept above 55%, but less than 60%.
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APPENDIX D

ILLUSTRATIONS OF EXTERIOR OPENINGS IN
THE THERMAL ENVELOPE

The following iilustrations show some exterior openings in the thermal
envelope which may be sealed to control infiltration, A detailed list of
sezalling r)equirements for electrically heated homes is given in s. ILHR
22.18 (3).
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TLHR 22.13 Infiltration Conirol for Electrically Heated Homes

Roof/Wall

fop plates

exterior Anish WallyWindow Head
. windovw header

plate at window head
. window frame
H window sill Wall/Window Sill
F =" plate at window sill

bottom plate
=— sub floor

rb

L4

Floor/Foundation

floor joist header or band joist

1| plate

o' - wa————— foundation wall
- foundation insulation

@ -« Caulk, Gasket or Seal
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ILHR 22.13 Infiltration Control for Electrically Healed Homés
(continued)

L/___ bottom plate Wall/Intermediate Ficor '

=— subfloor

»

foor header joist or band joist

‘l__
= top plates

BOMN

double bottom plates

Wall/Foundation

L30T R R DR DA

I

“e———— foundation wall
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