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ILHR 20-25 Appendix
Chapter ILHR 20-25
APPENDIX
Wascoasm Department of Industey, WISCONSIN UNIFORM BUILDING Apphicatian No
{.abor skl Human Retations
Sadety and Suitdings Division PERMIT APPLICATION
PO Box 7963 (See instructions on back of pink copy) ParceiNo.
Madison, W1 53707 The information you provide may be used by other goverament agency
Whsttantin Statutes 14H 63 101 73 | pregrams |Privacy Law,s. 1504 {13 {m)l.
PERMITREQUESTED . {[JConstr  [Juvac  [Jelec [JPibg [JErosion []Other:
Cwner'sName : - Mailing Address Telephone No.
: {
Centractor's Name: [1€on [Jtlec JHVAC O Pibg ficiCent 4 Mailing Address Telephone No.
{
Contractor'sName: (3 Con F] £lec [JRVAC [ Pibg Lic/Cert § Mailing Address Telephone No
{ )
Conteactor'sName: {JCon [ClElec TJHVAC [J Pibg RicCert £ Muailing Address Telephone Mo,
3 2
Centractor's Name: [ACon T Elee [HVAC (J Plbg Licert 4 #ailing Address Telephone No,
{2
*{ e A ~- Lot Area
PROJECT LOCATION. sa.ht 14, 114, Section R MR Efenw
fulding Address . Subdivision Name Lot No. Block No,
Zoning Distraet{s) Zoning Pereit No, Front ; Rear Left Right
Setbacks it. ‘ #. fl.
TPROJECT = #1:8; GCCUPANCY: 1.6 ELECTRICALS 8 HVACEQUIPMENT 12 ENER GY SOURCE::!
F N ew CiRepair ElSingle Famity Entrance Panel {J Ferced Air Furnace ; Nat] L.P{ Oit | Elec| Solid{Sotar
L) Alteratiun Clkaze [ two Family Size: amp | [JRadiant Baseboard or Panel| Fuel Gas *
' Addition [ Move O Garage Service; {JHeat Pump
C)Cthes (print): JUnderground O soiler Spacetig| DN D10 O 1 0 | 0
: DJOverhead DICentral AirConditioning  |[Waterbitgt O D1 Q] O O 1 0O
froher - 15 DOther * 3 Cwelling unit willhave 3 kilowatlor
4_"CONST‘ TYPdE- 77 FOUNDATION e moreinstalled electric space heating equip
['151te Constructe Qfoncrete . 1447 BryMBIRG infiltration control option is: [ Full sealing
2, AREATNVOLVED . - | [IMenulectared | Dbtasonty od | Sewer S rorn bamag o test. TExtertor
. . 2irinfiltzation barner.
ntihed asement___saq | B STORIEST5.571 [yother Bieprc {013 HEAT LOSS (Calcuiated)
LI Story BUSE, d " permitMo._________ [Envelo BTUMR
Tnangfuca | _ s 5q 1 {12 Stary ’ [JSeasonat — R ————
[ FOther T1Permanent - WATER Inkitestion BTUAIR
Gatage . . Syh "_ {10ther {9 Muniapal Utiity . | A4.EST, BUILDING COST. .
e e e 1 O Ptus Basement {QPrivate Cn-Site Welt I

Tins apphicant agrees e compsly with ail applicable codes. statutes and ordinances and with the conditions of this permit; understands that the sssuan<e of
the permit creates ao legal hiatnlity, express or implied, on the Department or muniaipality: and certifies that all the above information 15 atqurate.

APPLICANT'S SIGNATURE : DATE SIGNED
-APPROVAL CONDITIONS This pesmntisissued pursuant to the following conditions. Failure to comply may resultin suspension or

revocation of this permitor other penaity.

'|SSU|NG B [3 Town Owilage {JCty OCounty (JState of: Municpality Number of Dwelling Location:
JURISBICTION

Wi5; UNIFORM PERMIT
EALNO;
Plan Review 3 O Constiizction
Inspection s OHval Name
wis Permit Seal $.. IElectncal
Gther s ]Plumbing Date
{JErosion
Tatal 3 a Cert No.

$BD 5823 (R 065 WHITE - Bsuing Junsdiction YELLOW - DILHR GREEN - inspactor PiNK - Qwage/agent
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WISCONSIN ADMINISTRATIVE CODE
ILHE 20-25 Appendix '
Wisconsin Department of Industry, WISCONSIN ADMINISTRATIVE ' Safety and Buildings Division

tebor and Human Relations BUILDING PERMIT APPLICATION
: {wis. Stats. 101.63(7) & 101.65(3))
Submit to non-enforcing municipalities for new 1- and 2- family dwellings. '

SEE INSTRUCTIONS ON BACK OF YELLOW COPY.
Thenformation you provede may be used by other government agenty programs {Privacy Law, 5. 15.04(13{m)l.

Last Name

First Name Middle Initial
Steeet Address
City State Zip Code Telephone No. {include area code)

Building Address Subdivision Name

Tegal Description : Faicel N,

t Baseboard or Panel (Elec.) [J Heat Pump

[] Central AC ] Other:

JIECLENERGY: 3OUR Nat.Gas  LP. Oil Elect. Solid Soler
‘$pace Heating | ] I 0 |} ]
Water Heating B 0 [ M £ ]

[ Site Constructe . [ Concrete 3 Masonry 3 Treated Wood
O Manufactured ) 1 Other (specify): :

Living area = ~ Square Feet $

! present that all the above information is correct, and understand that the issuance of this permit is for
administrative purposes only. Onsite construction inspections will not and shali not be performed by the
municipality which has not assumed jurisdiction per s. 101,65, Wis. Stats. | understand the Uniform Dwelling
Code, Chapters ILHR 20-25, still applies to alf new - and 2-family dwellings and must be complied with. [ realize
the issuance of this permit does not relieve me of compliance with other applicable codes and ordinances.

Applicant’s Signature . Date Signed

MUST BE COMPLETED BEFORE SUBMITTING TO DILHR:

ISSUING.}URISDICTiON O Town  [Jvillage [ City [3 County of:

MUNICIPALITY NUMBER: . (oo™

PERMIT ISSUEDBY: - | DATE1SSUEDS

SHUE 8254 {R 09/99) White - Issuing jurisdiction  Pink - DILHR Within30 Days  Yellow - Applicant @

Register, November, 1995, No, 479
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H.ER 20-25 Appendix
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ILHE 20-25 Appendix

" . Safety and Buildings Division
Wisconsin Department of Industry, !
Labor and Human Relalions 201 £. Washington Ave.

P.O. Box 7969
Madison, Wi 53707

. , Telephone: (608) 266-3151
Petition For Variance elephone: (608) 266-315

Information & Instructions - ILHR 3

In instances where exact compliance with a particular code requirement cannot be met or
afternative designs are desired, the Division has a petition for variance program where it reviews
and considers acceptance of alternatives which are not in strict conformance with the letter of
the code, but which meet the intent of the code. A variance is not a waiver from a code
requirement. The petitioner must provide an equivalency which meets the intent of the code
section petitioned to obtain a variance. Documentation of the rationale for the equivalency is
requested below. Failure to provide adequate information may delfay your petilion. Pictures,
sketches, and plans may be submitled to support equivalency. If the proposed equivalency does
not adequately safeguard the health, safety, and welfare of occupants, frequenters, firefighters,
etc., the variance will be denied. NOTE: A SEPARATE PETITION 1S REQUIRED FOR EACH
BUILDING AND EACH CODE !éS_UE PETITIONED (i.e., a window size issue cannot be processed
on the same petition as a stair width issue). It should be noted that a petition for variance
does not take the place of any required plan review submittal. - : :

The Division is unable to process petitions for variance that are not properly completed. Before
submitting the application, the following items should be checked for completeness in order to
avoid delays: S :

s Petilioner's name (lyped or printed)

+ Petitioner's signature

The Petition For Variance Application must be signed by the owner of the building or
‘project unless a power of atiorney is submitted.

* Notary Public signature with affixed seal

. ® Analysis o establish equivalency, including any pictures, illustrations or skeiches of the
existing and proposed conditions 10 clearly convey your proposal to the reviewer,

e Proper fee _
* Any required position statements by fire chief or municipal official

A position statement from the chief of the ocal fire depariment is required for fire safety
issues. No position statement is required for nonfire topics such as sanitary, energy
conservation and barrier free environments. For rules refating to one and iwo-family
dwellings, only-a position statement from the local enforcing municipality is required.
Position statements must be completed and signed by the appropriate fire chief or
municipal official. See the back of SBD-9830, Petilion For Variance Application form for
these position statemenl forms. Signatures or seals on all documents must be originals.
Pholocopies are not acceplable. :

i) 9800 (R D54}

Register, November, 1995, No. 479



DEPARTMENT OF INDUSTRY, LABOR AND HUMAN RELATIONS
ILHR 20-25 Appendix

Contact numbers and fees for the Division’s petition for variance program are as follows:

Chapters ILHR 20-25, Uniform Dwelling Code .. ... ... ..., (608) 267-5113 . ........ . $125.00
Chaplers ILHR 67-68, Rental Unil Energy Efficiency Code .......... (608)266-1830 ......... " $125.00
Chaplers ILHR 50-64, Commerciat Building Code ... ............. (608} 267-9152 ......... $490.00

¢ The cities of Milwaukee and Madison may process pelilions for variances from chapters
ILHR 50 through 64 requirements on projects in their jurisdiction.

Chapter ILHR 70, Historic Building Code (608) 266-7848 ........... {608y 266-7849 ......... $§300.00
AFOIEE CRBDLEIS .. v\ v e e e e e e $200.00
Boilers and Pressure Vessels ............ A (808) 266-7548
Electrical .. ... ... . . e (608) 266-5549
Elevalors ......... ..., e, (608) 267-9606
Flammable Liquids .. ..., ... it iin e nnannns (608) 266-1542
Priority Review: Daas not apply to Unilorn Dwelling Code or Historic ‘ Double
Building Code issues which already are treated as apriorily. . .......... Above Amounts

Except for special cases, the Division will review and make a determination on a petition for
vartance within 30 business days of receipt of all calculations, documents, and fees required for
the review. Unilorm Dwelling Code petitions will be processed within 5 business days. Priority
pelitions will be processed within 10 business days.

Petitions for variance shall be submitted to:

DILHR Safety and Buildings
201 East Washington Avenue
P.C. Box 7969

Madison, Wisconsin 53707

General Plumbing or Private Sewage petitions must be submitted on a different form. For
information or to acquire the form call the Madison office, (608) 266-3815, or any of the
other full-service offices identified below.

Hayward Office La Crosse Office Shawano Office Waukesha Office

209 W. First St. Hwy 63 2226 Rose SL. 1053A E. Green Bay St 401 Pilot Ct,, Suite C

Ruoule 8 Box 8072 La Crosse WI 54603 P.O. Box 434 Wavkesha Wi 53188
Hayward Wl 54843 Shawano W! 54166

Telephone:  (715) 634-4870 | Telephone: (608} 785-9334 | Telephone: (715) 524-3626 | Telephone: (414} 548-8606
Fax: (715).634-5150 { Fax: {608) 785-9330 | Fax: (716) 524-3633 | Fax: {414) 548-8614

(R
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ILHR 20-25 Appendix
Wisconsin Deparlment of industry, : : * Safely & Buildings Division
Labor and Hurman Relations 201 E. Washington Ave.

P.Q. Box 7969

Dept. Use Only .. . Madison, WI 53707

Plan No, 55 Petition For Variance Application  Telephone: (608) 266-3151
[+ PR . S
Amount Paid - . T . T Page 1 of
PLEASE TYPE OR PRINT CLEARLY . The miormaluon your provido inay be used by ollior ovenmuent ayeicy programs |Privacy Law, 3. 15.04{1) )}
1. Owner Information | 2. Project Information .+ | 3. Designer information
Newtrny Biadng Oceogangy Chapter{s) and Use : Desgner Reywtralans #
Gty Nary: Tensnl Niwne bl Aoy} Cosgn Frem
Nimulrw sl Sticas Proguet 1 oxsishion (mmner angd street) Number and Slreot
City, Siat: and Zip Coude . 0 Cuy ] villaye O Townstup  of City, Suale and 2 Cade
Conlirsl Person Cramity of Conlact Person
Tedephesn: Nurulios Fax Nunber Peop. 10 # {lax parced 4 + conlatt county) Tedephone Number Fax Nurmber
( } { } { } { )
4. Plan Review Status ¢ [0 0nhold (3 Already buiit
: : O Pietiminary design 3 Built according to older code bl must be brought

into compliance with current code

: o Agproycd. rEfquesl_l.n'g revision O Plan wilt be submilled afler pelition delermination
Plan Number i £3 Submilied with petition O Oter .

Review By: [[]State [7) Municipality

5. State lhe t:ode section being petitioned and the specific condition or issue you are requesting be covered under this
petition for variance.

6. Reason why compliance wilh the code cannot be atiained without the variance.

7. State your proposed reans and rationate of providing equivalent degrée of heallh, salety, or wellare as addressed by the
code section palitioned. i

8. Uist allachments 1o be considered as part of Lhe pelitioner's statements [i.e., model code seclions, test reponis, research
articles, expert opinion, previously approved variances, pictures, plans, sketches, elc.) ’ L

Verification By Owner - Petition is valid only if notarized with affixed seal and accompanied by review fee (See
Setion ILHR 2.52 for complete fee informatios)

Nole:  Pelitioner must be the owner of the building or project. Tenants, agents, designers, conlraclors, allorneys, elc.,
shall not sign petilion unless Power of Attorney is submitted with the Petition for Variance Applicalion.

+ b duly sworn, | slale as peiiboncr Wiat | have read the foregoing pabien ans [ bohe

Politioners Name (lype or prini) 135t and that | have sigiilicant ovmerstup rgtis 10 the subject buldng of proeet,

Pretmany’s Swyustinge Subseribed and swon 10 | Notary Pobbe My conmussaon
heluce nw tis date |exmres on

Complete Other Side $BD-3890 (R 09/94)

Register, November, 1995, No. 479
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ILER 20-25 Appendix

Ovanee’s Nama Project Locatson

Fire Department Position Statement Page2of __

To be compleled for variances requested frorm ILHR 50.84, ILHR
10, and cther fire refated requirements

I have read the petition for variance and recommend: {check appropriate box)
3 Approval [3 Condilionat Approval  [] Denial [0 No Comment _
Explanation for recommendation including any contlicts with local rules and regulations and suggested conditions:

Farer Depnutment Noni and Acklress

Tae Clued or Desigoes: Newiss (tyyse o ponl) Teleptong Nitnbuer

fue: Chied or Desiynes Sepiatiee: . Dale Signod

Mu'nicipal Building Inspection Recommendation

To be compleled for variances requested from ILHR 20-23, also lo be used if ILHR 50-84 plan review is by
municipatity or orders are written on the building under construction: optional in other cases.

| have read the petition for variance and recommend: (check appropriate box)
O Approval {3 Conditional Approvat [ Denial {1 No Comment

Explanation for recommendation including any conflicts with local rules and regulations and suggested conditions:

Musncpahly Exerewng Junstelkns

Murwizpal Olbesdl s Misiwe skl Addeboess {lype or o) Tolephone Nontee

Murepat Entorcerment Offwaal's Sigoature Date Signed

Register, November, 1995, No, 479
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ILHR 20-25 Appendix
FASTENER SCHEDULE TABLE
Description of Building Materials/Connection Number and Type of
Fastener 1234
Joist to sill or girder, toe nail 2.164, 384
Bridging to joist, toe nail each end 283

1 x 6" subfloor or less to each joist, face nail
Wider than 17 x 6" subfloor to each joist, face nail
27 gubfloor to joist or girder, blind and face nail
Sole plate to joist or blocking, face nail”
Top or sole plate to stud, end nail

Stud to sole plate, toe nail

Doubled studs, face nail

Doubled top plates, face nail

Top plates, laps and intersections, face nafl
Continuous header, two pieces

Ceiling joists to plate, toe nail

Continuous header to stud, toe nail

Ceiling joist, laps over partitions, face nail
Ceiling joist to parallel rafters, face nail

Rafter to plate, toe nail

17 brace to each stud and plate, face nail

1" x 6 gheathing to each hearing, face nail
1* x 8" sheathing to each hearing, face najl
Wider than 1° x §” sheathing to each bearing, face nait
Built-up corner studs

Built-up girder and beams

Z-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
Flywood subfloor, roof and wall sheathing (to framing) &
%-inch to &/16-inch
%-inch to ¥-inch

%-inch to Linch
1%inch to 1%-inch ~
Fiberboard sheathing?
Yeinch
25/32-inch
Gypsum sheathing, %8
Particleboard wall sheathing {to framing)®

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

164 at 16" o.c.

2-16d

4-8d or 3-16d

164 at 24" 0.c.

164 at 16" 0.c.

2-16d

164 at 16" o.c. along each edge
2-164, 384

484

316d

3-16d

2-16d, 3-8

2-8d or 2 staples, 1%

2-84 or 2 staples, 1%~

2-8d or 3 staples, 1%~

3-84 or 4 staples, 1%

16d at 30" 0.c., 164 at 2470.c.
20d at 32" o.c. at top and bottom and staggered 2-20d at ends and at each
splice

2-16d at each bearing

4164

318d

384

6d° or staple

&d smooth or common,

6d deformed, or staple

84%

10d smooth or common, or 8d deformed

64 common or staple, 147 long or roofing nailit

84 common or staple, 147 long or roofing nailt!
1% galvanized roofing nail, or 64 common, or staple

¥-inch to %-inch 64 common

Yeinch to Yeinch 84 common or staple
Insulated sheathing 11-gauge reofing nails, 64, 84, or staple
Combination subfloor underlayrment (to framing)®

¥-inch and Jess 6d deformed

Winch to 1-inch - 84 deformed

1%-inch to 1¥.-inch 104 smooth? or common or 8d deformed®
Panel siding (to framing/!®

Yinch or less 6d

Yrinch 8d

LAl npils are smooth-common, box or deformed shank except where otherwise stated.

2Nail iz a general description and may be T-head, modified round head or round head.

35taples are 16-gauge wire and have a minimum 7/16-inch 0.d. crown width.
4Common. or box nafls may be used except where otherwise stated.
SCommon or deformed shanlk,

SNails spaced at 6 inches on center at edges, 12 inches at intermediate supports (10 inches at intermediate supports for floors), except 6 inches at all
supports where spans are 48 inches or more,

"Nails spaced at 3 inches on center at edges, § inches at intermediate supports.
®Nadls spaced at 4 inches on center at edges, 8 inches at intermediate supports,
9Nails spaced at 6 inches on center at edges and at intermediate supports.
WCorrosion-resistant siding and casing nails,

Yslvanized roofing nails with 7/16-inch diameter head and 1%-inch length for ¥rinch sheathing and I¥-inck for 25/32-inch sheathing.

Register, November, 1995, No. 479



DEPARTMENT OF INDUSTRY, LABOR AND HUMAN RELATIONS

ILHR 20-25 Appendir
Span Tables for Joists and Rafters

APPENDIX A
 COMMENTARY

A.1  Floor Joists
A.1.1 Fleor Joists with LI360 Deflection -
Limitations - :

Tables F-1 through F-7 list spans for floor
joists, used over a single span, with calculations
based on modulus of elasticity, E, and the required
bending design values, F,, shown. Floor joist spans
are determined based on a deflection limitation of
L/360, where L is the span in inches. The deflection
equation .for a simple span beam with uriformly
distributed load is:

SwL*

—_— [Eq. A.1-1]
384Kl .

Since 4, _<L./360 this equation can be rewritten
to solve for L as follows:

384ElL

| [Eq. A.I-Z]
5w (360)

The uniform load, w, is based on the live load
and joist spacing. The moment of inertia, 1, is based
on the joist size,

The required bending design vatue, F,, is deter-
mined based on the calculated span. Note that the
maximum moment, M_, of asingle span beam with
uniform load is calculated as:

wl?

M, = — [Eq. A.L-3]

8

where the uniform load, w, is based on the total
dead pius live load and joist spacing. The actual
bending stress in a beam is calculated as f, = M/S
where 3 is the section modulus of the joist. The
allowable bending design value, F,, is based on a
fully supported member, properly sheathed and
nailed on the top edge of the joist. Since the actual

stress must be less than the allowable bending design
value, F,, the allowable bending des:gn vaiue canbe
calculated as;

wL?

[Eq. A.1-4]
88 :

A.1.2 Floor Joists with L/480 or L/600
Deflection Limitations

Most codes require a minimum deflection limi-

tation of L/360 for floor joists. In cases where a
stricter deflection limit is desired, and the length
shown is controlled by the L/360 deflection limit,
the tabulated span lengths may be adjusted by the
factors shown as follows:

Deflection Limit
1./480
L/600

Adjustment Factor
0.91
0.34

A2 Ceiling Joists

Tables C-1 and C-2 list spans for ceiling joists
used over a single span with calculations based on E
and the required F, values shown. The spans and
required bending design values are determined from
the same equations for a single span, uniformly

79
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ILHR 20-25 Appendix
Span Tables for Joists and Rafters

loaded beam as shown above for single span floor
joists. Theonly difference indesign criteriais L/240
deflection limitations for ceiling joists supporting
drywall ceilings which are typically required by
building codes. ‘The aliowable bending design
value, F,, is based on a fully supported member,
properly sheathed and nailed on one edge of the joist.

A3  Rafters

A.J.1 Rafters with 1./240 Deflection Limitations

Tables R-1 through R-12 list spans for rafters
with deflection limitations of L/240, used over a
single span with calculations based on F, values and
therequired E values shown. Theallowablebending
design value, F,, is based on a fully supported

member, properly sheathed and nailed on the top

edge of the rafter. Generally, a deflection limitation
of L7240 applies to rafters with a drywall ceiling
attached to the underside (e.g., cathedral ceilings).

The maximum moment for a single span beam

_ with auniform load is defined above. This equation

can be rewritten to solve for L as follows:

8F,S

[Eq. A3.1-1]
W

The uniform load, w, is based on the total dead
plus live load and joist spacing.

The required modulus of elasticity, E, is deter-
mined based on this calculated span as follows:

SwlL? (240)
[Eq. A.3.1-2]
384 1

The uniform load, w, is based on the live load
and joist spacing.

A.3.2 Rafters with L/180 Deflection Limitations

Tables R-13 through R-24 list spans for rafters
with deflection limitations of L/180, used over a
single span with calculations based on F, values and
the required E values shown. Calculations for span

Register, November, 1993, No. 479

and required modulus of elasticity are the same as
those for single span beams with deflection limita-
tions of L/240, except that 180 is substituted for 240
in the numerator of Equation A.3.1-2. Generally,a

" deflection limitation of L/180 appiies to rafters

without a drywall ceiling attached to the underside,
Some governing-building codes also consider the
stope of the rafter in determining deflection limita-
tions, and only aliow L/180 deflection limitations
for rafters with slopes greater than 3in 12 and no
ceiling attached

"A33 RoorLoads__ '

Section 6 outlines adjustment factors for deter-
mining rafter spans and required E values for roof
live loads of 12 psf or 16 psf. The tabulated spans
are modified by the square root of the ratio of the
total uniform load at 20 psf and the totat uniformload
at the reduced level (12 or 16 psf). This is based on
Equation A.3.1-1 which is used to calculate the span
of a rafter based on the square root of the total
uniform load.

The E values are adjusted based on the modified
span as noted above and the uniform live load ratio.

_ Based on Equation A.3.1-2:

E, LA L, ,
=G

LL,

[Eq. A.3.3-1]

LL +DL, -

= «A3.3-2]
(LL ) ( LL,+DL, ) = :

where subscript 1 denotes variables' associated
with the 20 psf uniform live load and subscript 2
denotes variables associated with the uniform live
load at the reduced level. LL isthe uniform live load
and DL is the uniform dead load. All other variables
are as previously defined in A.3.
A4 Compression Perpendicular to Grain
Design Requirements

Compression perpendicular to grain is also a
design consideration for joists and rafters. Required
compression perpendicular to grain design values
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are tabulated in Table 9.1. These. values are
calculated assuming a bearing width of 1.5", a total
load 0f 66.67 pif, and the calculated span, The 66.67
pif total load is based on a 40 psflive load and 10 psf
dead load on joists at 16" on center, which is atypical
condition of use. Alternate F_, values are possible
by adjusting the tabulated values in direct proportion
to the desired load. Adjustment factors for various

loads and spacings are tabulated in Table 9.2 for -

convenience. Required compression design values
perpendicular to grain are also applicable to bearing
" plates,

A.S ° Lumber Design Values -

The spans for nominal 2x5 joists or rafters are 82
percent of the spans tabulated for the same spacing
of nominal 2x6 joists or rafters, For each joist or
rafter spacing, the values of E for 2x5°s are the same
as the tabulated E values for 2x6’s. The values of F,
for 2x5's shall be determined by muitiplying the
tabulated F, values for 2x6's by 1.077.

A.6  Load Requirements

Applicable design criteria for each condition of
use appear at the top of each table, While these
criteria are directed principally to residential con-

struction they are suitable for other occupancies

having similar conditions of loading. Examples
include, but are not limited to, assembly areas with
fixed seats, cornices, fire escapes for single family
residential buildings, cell blocks of penal institu-
tions, multiple family dwelling units and hotel guest

rooms. Check governing building code require- -

ments for other applicable occupancies. Tabulated
spans for rafters also apply to other types of occu-
pancy, since the occupancy has little bearing on roof
loading.

A
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A.7  Support Requirements .

Adequate support shall be provided for all joists
and rafters, Ridge beams shall be installed at roof
peaks, and rafters shall bear directly on the ridge
beam or be supported by hangers or framing an-
chors. Ceiling joists shall not be required when
properly designed ridge beams are used.

A ridge board shall be permitted to be substi-
tuted for a ridge beam when the roof slope equals or
exceeds 3 in 12, except that ridge beams shall be
required for cathedral ceilings. Ridge boards shali

- be at least ! inch nominal in thickness and not less

than the depth of the cut end of the rafter. Rafters
‘'shall be placed directly opposite each other, and
ceiling joists shall be installed parailel with rafters to
provide a continuous tie between exterior walls.
A.8 - Repetitive Member Use

Repetitive member use is that condition where
framing members such as joists, rafters, studs,
planks, decking or similar members are in contact or
spaced not more than 24 inches on-center, are not
less than 3 in number and are joined by floor, roof
or other load-distributing elements adequate to sup-
port the design load. Bending design values (F,) for
such use are 15 percent greater than for single-
member use, Table W-1 of Design Values
Jor Joists and Rafrers, a supplement to these tables,
provide bending design values for repetitive member
use of joists and rafters, '
A.9 Load Duration
For joists and rafters, bending design values (F,)

are adjusted for load duration by the following
factors: '

1.00 for 10 years {normal) duration, as for
occupancy live load,

1.15 for 2 months duration, as for snow,

1.25 for 7 days duration, as for construction
loading. '
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FLOOR JOISTS WITH L/360 DEFLECTION LIMITATIONS

Table Live  Dead’
Ne. Load Load : Material or Occupancy
(psf) ___(psh) — i
F-2 40 10 Decks and all rooms except those used for sleeping areas and attic floors

1. Dead load includes the weight of the framing members

CEILING JOISTS WITH L/240 DEFLECTION LIMITATIONS

Table Live Dead A - :
No. Load Load s Material or Occupancy
(psh (psf) S
C-1 10 5. Drywall ceiling attached no attic storage
c-2 20 10 Drywall ceiling attached, limited attic storage where development of
future rooms is not possible

1. Dead load includes the weight of the framing members

RAFI‘ERS WITH L7240 DEFLECTION LIMITATIONS
{Drywall ceiling attached to underside of rafter)

Table  Live  Dead' ' S
No. Load  Load 3 Material or Occupancy
(psf) - (psf). ‘ ‘
R-2 30 . 10 Light roof (up to 2 courses of asphalt shingles, or wood shakes/shingles)
R-3 40 - 10 Light roof (up to 2 courses of asphalt shingles, or wood shakes/shingies)
R-10 30 20 Heavy roof covering (3" clay book tile)
R-11 40 20 - Heavy roof covering (3" clay book tile)

1. Dead load includes the weight of the framing members

RAFTERS WITH L/130 DEFLECTION LIMITATIONS
( No drywall eeiling attached to underside of rafter)

Table Live  Dead' -
No. Load Load . Material or Occupancy
(psh___ (psH) '
R-14 .30 10 Light roof {up to 2 courses of asphalt shingles, or wood shakes/shingles)
R-15 40 10 Light roof (up to 2 courses of asphalt shingles, or wood shakes/shingles)
R-22 30 20 Heavy roof covering (3” clay book tile)
R-23 40 20 Heavy roof covering (3" clay book tile)

1. Dead load includes the weight of the framing members
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94 WIS
ILHR 20-25 Appendix :

CONSIN ADMINISTRATIVE CODE

Table W-1 Design Values for Joists and Rafters - Visually Graded Lumber

Species or Spacies
Combination

ASPEN . s
Beech-Birch-Hickory ......oovverennn..

Cottonwood

Dougtas Fir-larch ...........cooveeee..
Dauglas Fir-Larch {North)........ e
Douglas Fir-South

Eastern Hemlock-Tamarack ............
Eastern Softwoods.....................

Eastern White Pine

Hem-Fir (North) . .....ooooveeiieeen .,
Mixed Maple .........oooviviei L
Mixed Oak..........cooeevvieien .,

Northern Red Qak .....................
Northern Species.................. e
Northern White Cedar

Red Maple

RedOak ...,

Redwoaod

Spruce-Pine-Fir (South) ................

Western Cedars ......ooovvvvvenennn...,
Western Woods .........ooovivinna .

White Oak...........ccooeeveninnnn,

Yellow Poplar

Register, November, 1995, No. 478

Species That May Be
Inciuded in Combination

Big Teoth Aspen, Quaking Aspen '

American Beech, Bitternut Hickory, Mockernut Hickory, Nutmeg
Hickory, Pecan Hickory, Pignut Hickory, Shagbark Hickory,
Sheltbark Hickory, Sweet Birch, Water Hickory, Yellow Birch

Dougias Fir, Western Larch
Dougtas Fir, Western Larch .

Eastern Hemlock, Tamarack,

Balsam Fir, 8lack Spruce, Eastern Hemlock, Eastern White Pine,
Jack Pine, Norway (Red) Pine, Pitch Pine, Red Spruce, Tamarack,
White Spruce

California Red Fir, Grand Fir, Moble Fir, Pacific Silver Fir,

Western Hemlock, White Fir :

Amabilis Fir, Western Hemlock

Black Maple, Red Maple, Silver Maple, Sugar Maple

All Oak Species graded under NELMA rules .

Any species in the Southern Pine species combination, pius either
or both of the following: Virginia Pine, Pond Pine

Black Oak, Northern Red Oak, Pin Oak, Scarlet Qak

All softwood species graded under NLGA rules

Biack Qak, Cherrybark Qak, Laurel Qak, Northern Red Qak, Pin
Qak, Scarlet Qak, Southern Red Oak, Water Qak, Willow Qak

Loblolly Pine, Longleaf Pine, Shortleaf Pine, $lash Pine

Alpine Fir, Balsam Fir, Black Spruce, Engelmann Spruce, Jack’

Pine, Lodgepole Fine, Red Spruce, White Spruce

Baisam Fir, Black Spruce, Engelmann Spruce, Jack Ping, Lodgepole
Pine, Norway {Red) Pine, Red Spruce, Sitka Spruce, White Spruce
Alaska Cedar, Incense Cedar, Port Orford Cedar, Western Red Cedar
Any species in the Douglas Fir-Larch, Douglas Fir-South, Hemn-Fir,
and Spruce-Pine-Fir (South) species combinations, plus any or all
of the following: Alpine Fir, Idaho White Pine, Mountain Hemlock,
Ponderosa Pine, Sugar Pine

Bur Oak, Chestnut Qak, Live Oak, Overcup Oak, Post Qak, Swamp
Chestnut Qak, Swamp White Oak, White Qak
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ILHR 20-25 Appendix

TABLE W1 DESIGN VALUES FOR JOISTS AND RAFTERS - VISUALLY GRADED LUMBER

These "F," values are for use where repé
spacing, the *'Fy" values shall be reduced 13%

titive members are spaced not more than 24 inches, For wider

B

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

Design Value
in Bending "Fy" Modulus of Grading
Size | Normal . Snow 7-Day Easticity Rules
Species and Grade Duration | Loading | Loading “E" Agency
COTTONWOOD ‘

Select Structural 1510 1735: 1885; 1,200,000
No.1 1080 1240 1350° 1,200,000
No.2 1080 1240 |- 1350 | - 1,100,000
No.3 x4 605 695 .. 758 1,000,000
Stud 600 690 - 750 1,000,000
Construction 805 925 - 1005 1,000,000
Standard 460 530 575 900,000
Utility 200 230 250 800,000
Select Structural 1310 1505 1635 1,200,000
No.t 935 1075 1170 1,200,000
No.2 2x6 935 1075 1170 1,100,000
No.3 525 600 655 1,000,000
Stud 545 630 ‘685 1,000,000
Sefect Structural 1210 1390 1510 | 1,200,000 | NsL8
No.t 2x8 ., 865 990 1080 1,200,000
No.2 " 865 980 1080 1,100,000

- No3 485 555 7 605 1,000,000
Select Structural ) 1105 1275 1285 1,200,000
No.1 1. x10 790 " 910 990 1,200,000
No.2 790 910 9%0 1,100,000
No.3 445 510 555 1,000,000 -
Select Structural 1 1005 1155 1260 1,200,600
No.1 Cl2xt2 720 825 900 1,200,000
No.2 ‘ 720 825 200 1,100,000
No.3 : 405 485 505 1,000,000

DOUGLAS FIR-LARCH - - :

Select Structural . 2500 2875 . 3125 1,900,000
No.1 & Btr - 1985 2280 . 2480 1,800,000
No.i -~ 1725 1985 2155 1,700,000
No.z 1510 1735 1885 1,600,000
No.3 2x4 B6S 930 1080 1,406,000
Stud 855 080 1065 1,400,000
Construction 1150 1325 1440 1,500,000
Standard 635 725 790 1,400,000
Utility 315 365 395 1,300,000
Sefect Structural 2170 2495 2710 1,900,000
No.1 & Btr ' 1720 1975 - 2150 1,800,000
No.1 2x6 1495 1720 “. 1870 1,700,000
No2 1310 1505 1635 1,600,000
No.3 - 750 860 a35 1,400,000
Stud 775 8495 © 970 1,400,000
Select Structurat | 2000 2300 2500 1,900,000 WCLIB
No.1 & Btr - 1585 1825 - 1985 1,800,000 VWWPA
No.t 2x8 1380 1585 1725 1,700,000
No.2 1210 1380 1510 1,600,000
No.3 690 785 865 1,400,000
Select Structural 1835 2110 2295 1,900,000
No.l & Btr 1455 1675 1820 1,800,000
No.t 2x10 1265 1455 1580 1,700,000
No.2 1105 1275 1385 1,600,000
No.3 635 725 790 1,400,000
Select Structural 1670 1920 2085 1,900,000
No.l & Btr 1325 1520 1655 1,800,000
No.1 2x12 1150 1325 1440 1,700,000
No.2 1005 1155 1260 1,600,000
No.3 575 660 720 1,400,000

Register, November, 1995, No. 479



96 WISCONSIN ADMINISTRATIVE CODE
ILHR 20-25 Appendix

TABLE W-1 DESIGN VALUES FCR JOISTS AND RAFTERS - VISUALLY GRADED LUMBER

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

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

Pesign Value
in Bending “Fy"” Modulus of Grading
| Size | Normal _ Snow 7-Day Elasticity Rules
Species and Grade ' Duration | Loading } Loading gt Agency
DOUGLAS FIR-LARCH (NORTH}
Select Structural . 2245 2580 2805 1,500,000
No.1/No.2 _ 1425 1635 1780 1,600,000
No.3 . - 820 | 840 1025 1,400,000
Stud . 2x4 . 820 945 1030 1,400,000
Construction : - 1095 1255 1365 1,500,000
Standard 605 695 755 1,400,000
Utility 290 |, 330 360 1,300,000
Select Structural . . 1945 2235 2430 1,500,000
No.A/No.2 2x6 1235 1420 1540 1,600,000
No.3 . - 710 815 - 890 1,400,000
Stud ' 750 860 935 1,400,000 NLGA
Select Structural e 1795 2065 2245 1,900,000
No.1/No.2 . ' . 2x8 1140 1310 1425 1,600,000
No.3 : ‘ 655 755 820 1,400,000
Select Structural . - 1645 1890 2055 1,900,000
No.1/No.2 2x10 . 1045 1200 1305 |° 1,600,000
No.3 . 600 690 750 1,400,000
Select Structural : . 1495 1720 1870 1,500,000
No.1/No.2 2x12 950 -1099 1185 1,600,000
No.3 : . 545 630 685 1,400,000
DOUGLAS FIR-SOUT T . '

Select Structural 2245 2580 ..2805 1,400,000
No.l ' : 1555 1785 1940 1,300,000
No.2 : 1425 1635 . 1780 1,200,000
No.3 2%4 820 940 1025 1,100,000
Stud ' 820 945 1030 1,100,000
Construction . 1065 1225 1330 1,200,000
Standard 605 695 755 1,100,000
Utility 290 330 360 1,000,000
Select Structurat 1945 2235 2430 1,400,000
No.1 . 1345 1545 1680 1,300,000
No.2 - 2%6 1235 1420 1540 1,200,000
No.3 HE .70 815 . 890 1,100,000
Stud 750 860 935 1,100,000 WWPA
Select Structural 1795 2065 . 2245 1,400,000
NoA 2x8 . 1240 1430 1555 1,300,000
No.2 ; ) 1140 1310 7 1425 | 1,200,000
No3 - 655 755 820 1,100,000
Select Structural f 1645 1880 2055 1,400,000
No.a 210 .1140 1310 1425 1,300,000
No.2 1045 1200 1305 1,200,000
No.3 ‘ 600 690 750 1,100,000
Select Structural ' 1485 - 1720 1870 1,400,000
No.1 2x12 '] 1035 1190 1295 1,300,000
No.2 ' 950 - 1090 1185 1,200,000
No.3 545 630 685 1,100,000

Register, November, 1995, No, 479
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ILHR 20-23 Appendix

TABLE W-1 DESIGN VALUES FOR JOISTS AND RAFTERS - VISUALLY GRADED LUMBER

These "'F," values are for use where repetitive members are spaced not more than 24 inches. For wider
spacing, the “F," values shall be reduced 13%.

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

Design Value
_ in Bending “F,"” Modulus of Grading
; Size Normal . Snow 7-Day Elasticity Rules
Species and Grade Duration | Loading | Loading “E" Agency
EASTERN HEMLOCK-TAMARACK
Select Structural 21585 2480 2695 1,200,000
Na.1 1335 1535 1670 1,100,000
No.2 - 990 1140 1240 1,100,000
No.3 2x4 605 695 755 800,000
Stud 570 655 710 $00,000
Construction 775 ~ 895 970 1,000,000
Standard 430 495 540 900,000
Utility 200 230 250 800,000
Select Structuraj 1870 2150 2335 1,200,000
No.1 1160 1330 1450 1,100,000
No.2 %6 860 990 1075 1,100,000
No.3 525 . 600 655 900,000
Stud 520 585 645 900,000 NELMA
Select Structural , 1725 | 1985 | 2155 | 1200000 | NS8
No.1 2x8 1070 1230 1335 1,100,000
No.2 . 795 915 990 1,100,000
No.3 485 555 605 900,000
Select Structural 1580 | 1820 1975 | 1,200,000
No.1 210 980 1125 1225 1,100,000
No.2 725 835 910 1,100,000
No.3 445 510 555 900,000
Select Structural 1440 1655 1795 1,200,000
No.1 2x12 880 1025 1115 1,100,000
No.2 660 750 825 1,100,000
No.3 405 465 505 900,000
EASTERN SOFTWQODS

Select Structural 2155 2480 2695 1,260,000
No.t 1335 1535 1670 1,100,000
No.2 950 1140 1240 1,100,000
No.3 2x4 605 695 758 900,000
Stud 570 655 710 800,000
Construction 775 895 970 1,000,600
Standard 430 A9S 540 900,000
Utifity 200 230 250 800,000
Sefect Structural 1870 - 2150 2335 1,200,000
No.1 1160 1330 1450 1,100,000
No.2 2x6 860 990 1075 1,100,000
No.3 525 600 655 800,000
Stud 520 595 645 900,000 NELMA
Select Structural 1725 | 1985 | 2155 | 1200000 | NSLE
No.i 2x8 © 1070 1230 1333 1,100,000
No.2 . 795 915 990 1,100,000
No.3 485 555 605 900,000
Select Structural 1580 1820 1975 1,200,000
No.1 2x10 980 1125 1225 1,100,000
No.2 725 835 910 1,100,000
No.3 445 510 555 900,000 .
Selact Structural 1440 1655 1795 1,200,000 7
No.1 2x12 890 1025 1115 1,100,000
No.2 660 760 825 1,100,000
No.3 405 465 505 900,000
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ILHR 20-25 Appendix

TABLE W-1 DESIGN VALUES FOR JOISTS AND RAFTERS - VISUALLY GRADED LUMBER

WISCONSIN ADMINISTRATIVE CODE

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

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

Pesign Value
in Bending “F,” Modulus of Grading
' Size | Normal Snow 7-Day Elasticity Rules
Species and Grade Duration | Loading { Loading “E" Agency
EASTERN WHITE PINE
Select Structural - 2155 2480 2695 1,200,000
No.t 1335 1535 1670 1,100,000
No.2 990 1140 1240 1,100,000
No.3 2x4 605 695 755 900,000
Stud 570 655 710 900,000
Construction 775 895 970 1,000,000 .
Standard 430 495 54¢ 900,000
Utility 200 |; 230 250 800,000
Select Structural 1870 2150 2335 1,200,000
No.1 1160 1330 1450 1,100,000
No.2 2x6 860 990 1075 1,100,000
No.3 525 600 655 900,000
Stud 520 595 645 900,000 NEEMA
Select Structural 1725 1985 2158 1,200000 | NSLB
No.1 2x8 1070 1230 1335 1,100,000
No.2 795 915 890 1,100,000
No.3 485 555 605 900,000
Select Structural 1580 1820 1975 1,200,000
No.t 2x10 980 1125 1225 1,100,000
No.2 725 835 910 1,100,000
No.3 445 510 555 900,000
Select Structural ) 1440 1655 1795 1,200,000
No.t 2x12 890 1025 1115 1,100,000
No.2 : 660 760 825 1,100,000
No.3 405 465 505 900,000
HEM-FIR .

Select Structural 2415 2775 3020 1,600,000
Ro.1 & Btr 1810 2085 2265 1,500,000
No.t 1640 1885 2050 1,500,000
No.2 1465 1685 1835 1,300,000
No.3 2x4 865 990 1080 1,200,000
Stud 855 - 980 1065 1,200,000
Construction 1120 1290 1400 1,300,000
Standard 635 725 790 1,200,000
Utility 290 330 360 1,100,000
Select Structural 2095 2405 2615 1,660,000
No.1 & Btr 1570 - 1805 1960 1,500,000
No.1 2x6 1420 1635 1775 1,500,000
No.2 1270 1460 1580 1,300,000
No.3 750 860 935 1,200,000
Stud 775 895 970 1,200,000
Select Structural 1930 2220 2415 1,600,000 WCLIB
No.1 & Btr 1450 1665 1810 1,500,000 WWPA
No.1 x8 1310 1510 -1640 1,500,000
No.2 1178 1350 - 1465 1,300,000
No.3 690 795 865 1,200,000
Sefect Structural 1770 | 2035 2215 1,600,000
No.1 & 8Btr 1330 1525 1660 1,500,000
No.1 2x10 1200 1380 1500 1,500,000
No.2 1075 1235 1345 1,300,000
No.3 635 725 790 1,200,000
Select Structural 1610 1850 2015 1,600,000
No.1 & Bte 1210 1390 1510 1,500,000
No.1 2x12 1095 1255 1365 1,500,000
No.2 980 1125 1220 1,300,000
No.3 575 660 720 1,200,000
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ILHR 20-25 Appendix
TABLE W-1 DESIGN VALUES FORJOISTS:AND_ RAFTERS - VISUALLY GRADED LUMBER

These “F," values are for use where repetitive members are spaced not more than 24 inches. For wider
spacing, the “F," values shail be reduced 13%. '

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

Design Value | o
in Bending "'Fy"" Modulus of Grading
: Size | Normal Snow 7-Day Efasticity Rules
Species and Grade Duration | Loading | Lloading HEN Agency
HEM-FIR (NORTH) ,

Select Structural 2245 2580 2805 1,700,000

No.1/No.2 : 1725 1985 2155 1,600,000

No.3 990 1140 1240 1,400,000

Stud 2%4 980 1125 1225 1,400,000
Construction 1325 | 1520 1655 1,500,000

Standard 720 825 500 1,400,000

Utility 345 395 430 1,300,000

Select Structural 1945 4 223% 2430 1,700,000

No.1/No.2 26 1495 1720 1870 1,600,000

No3 ' 860 990 1075 1,400,000

Stud : : 830 1025 1115 1,400,000 NLGA
Select Structural 1795 2065 2245 1,700,000

No.1/No.2 o 2x8 1380 1585 1725 1,600,000

No.3 795 915 990 1,400,000

Select Structural . . 1645 1830 . 2055 1,700,000

No.1/No.2 2x10 1265 1455 1580 1,600,000

No.3 725 - 835 910 1,400,000

Select Structural 1495 1720 1870 1,700,000

No.1/No.2 N 1'% ¥ 1150 1325 1440 1,600,000

No.3 660 760 825 1,400,000

MIXED MAPLE '

Select Structural 1725 1985 2155 1,300,000

No.1 . 1250 1440 |- 1565 1,200,000

No.2 S 1210 1390 1510 1,100,000

No.3 2x4 680 798 - 865 1,000,000

Stud 695 800 870 1,000,000
Construction 920 1060 1150 1,100,000

Standard 520 | 395 645 1,000,000

Utility ’ © 260 300 328 900,000

Select Structural 1495 1720 1870 1,300,000

No.1 1085 1245 1355 1,200,000

No.2 . 2%6 1045 1205 1310 1,100,000

No.3 : 600 690 750 1,000,000

Stud : 635 725 790 1,000,000 NELMA,
Select Structural 1380 1585 1725 1,300,000

No.1 2x8 1000 1150 1250 1,200,000

No.2 965 ST 1210 1,100,000

No.3 S50 635 690 1,000,000

Select Structural : © 1265 1455 1580 1,300,000

No.1 ) %10 915 1055 - 1145 1,200,000

No.2 88s 1020 1105 1,100,000

No.2 505 580 635 1,000,600

Select Structural 1150 1325 1440 1,300,000

No.1 2xi2 835 960 1040 1,200,000

No.2 - . 805 925 1005 1,100,000

No.3 . 480 530 575 1,000,000
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TABLE W-1 DESIGN VALUES FOR JOISTS AND RAFTERS - VISUALLY GRADED LUMBER

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

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

Design Value ;
- in Bending “F," Modulus of Grading
Size | Normal Snow 7-Day Elasticity Rules
Species and Grade Duration | loading | toading g Agency
MIXED QAK S '
Select Structurat L _ 1985 2280 2480 1,100,000
No.1 _ - 1425 1635 1780 1,000,000
No.2 ] 1380 - 1585 1725 900,000
No.3 . 2x4 820 940 1025 800,000
Stud 790 910 990 . 800,000
Construction : 1065 1225 1330 900,000
Standard ' 605 | 695 755 800,000
Utility K 290 -|: 330 360 800,000
Select Structural . 1720 1975 2150 1,100,000
No.i . . 1235 1420 1540 1,000,000
No.2 2xb 1195 1375 1495 900,000
No.3 - 710 . 815 890 800,000
Stud : 720 825 900 800,000 NELMA
Select Structural - 1585 1825 1985 1,100,000
No.l 2x8 1140 1310 1425 1,000,000
No.2 T 1105 1270 1380 900,000
No.3 655 ~ 755 820 800,000
Select Structural 1455 1675 1820 1,100,000
No.1 2x10 1045 1200 1305 1,000,000
No.2 1010 1165 1265 900,000
No.3 600 690 750 : 800,000
Select Structural : 1325 1520 1655 1,100,000
No.1 2212 | - 950 1050 - 1185 1,000,000
No.2 920 1060 1150 900,000
No.3 545 630 685 800,000
MIXED SOUTHERN PINE '
Select Structural 2360 2710 2950 1,600,000
No.1 1670 1920 2080 1,500,000
No.2 1500 1720 1870 1,400,000
No.3 2x4 865 980 1080 1,200,000
Stud - 890 1020 1110 1,200,000
Construction 1150 1320 1440 '{ 1,300,000
Standard 635 725 790 1,200,000
Utility B 315 365 395 1,100,000
Select Structural : 2130 2450 2660 1,600,000
No.i - 1490 1720 1870 1,500,000
No.2 ) 2x6 1320 1520 1650 1,400,000
No.3 775 895 970 1,200,000
Stud 775 895 970 1,200,000 SPiB
Select Structural 2010 2310 2520 1,600,000
No.1 2x8 1380 1590 1720 1,500,000
No.2 1210 1390 1510 1,400,000 -
No.3 720 825 900 1,200,000
Select Structural 1730 1980 2160 1,600,000
No.1 2x10 1210 1390 1510 1,500,000
No.2 1060 1220 1330 1,400,000
No.3 605 695 755 1,200,000
Select Structural 1610 1850 2010 1,600,000
No.1 2x12 1120 1290 1400 1,500,000
No.2 1010 1160 1260 1,400,000
Ne.3 575 660 720 1,200,000
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TABLE W-1 DESIGN VALUES FOR JOISTS AND RAFTERS - VISUALLY GRADED LUMBER

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

Values for surfaced dry or surfaced green lumber apply at 19% maximum moisture content in use,

Design Value _ _
in Bending "F," Modulus of Grading
Size { Normal Snow . 7-Day Elasticity Rules
Species and Grade Duration | Loading | Loading “E" Agency
NORTHERN RED OAK
Select Structural 2415 2775 3020 1,400,000
No.1 1725 1985 2155 1,400,000
No.2 1680 1935 2100 1,300,000
No.3 . x4 950 1090 1185 1,200,000
Stud . 950 1080 1185 1,200,000
Construction _ 1265 1455 1580 1,200,000
Standard ’ ) 720 825 900 1,100,000
Utility 345 | 395 430 1,000,000
Select Structural 2095 2405 2615 1,400,000
No.1 1495 J1720 1870 1,400,000
No.2 : . 2%6 1460 1675 1820 1,300,000
No.3 o 820 945 1030 1,200,000
Stud 865 990 1080 1,200,000 NELMA
Select Structura! o 1930 2220 |. 2415 1,400,000
No.1 2x8 1380 1585 1725 1,400,000
No.2 1345 1545 1680 1,300,000
No.3 760 875 950 1,200,000
Select Structural 1770 . 2035 2218 1,400,000
No.1 ' 2x10 - 1265 1455 1580 1,400,000
No.2 . 123% 1420 1540 1,300,000
No.3 . 695 800 870 1,200,000
Select Structural . _ 1610 1850 2015 1,400,000
No.1 2x12 - 1150 1325 1440 1,400,000
No.2 i 1120 1280 1400 1,300,000
No.3 635 725 790 1,200,000
NORTHERN SPECIES .
Select Structural 1640 1885 2050 1,100,000
No.1/No.2 990 1140 1240 1,100,000
No.3 ) 605 695 755 1,000,000
Stud 2x4 570 655 710 1,000,000
Construction ’ ' A B & 1 .. 895 970 1,060,000
Standard 430 495 540 900,000
Utility ; 260 230 250 900,000
Select Structural 1420 1635 1775 1,100,000
No.1/No.2 2x6 860 990 1075 1,100,000 _
No.3 525 2600 - 655 1,000,000
Stud 520 595 645 - 1,600,000 NLGA
Select Structural . 1310 1510 1640 1,100,000
No.1/No.2 2x8 - 795 915 990 1,160,000
No.3 485 555 605 1,000,000
Select Structural : 1200 1380 1500 1,100,000
No.,1/No.2 2x10 - 725 835 910 1,100,000
No.3 445 510 555 1,000,000
Select Structural 1095 |- 1255 1365 1,100,000
No.t/No.2 2x12 660 760 825 1,100,000
No.3 405 465 505 1,000,000
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TABLE W-1 DESIGN VALUES FOR JOISTS AND RAFTERS - VISUALLY GRADED LUMBER

WISCONSIN ADMINISTRATIVE CODE

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

Values for surfaced dry or surfaced green lumber apply at 19% maximum maisture content in use.

Design Value .
in Bending “F," Modulus of Grading
Size | Normal Snow 7-Day Elasticity Rules
Species and Grade Duration | Loading | Loading "E" Agency
NORTHERN WHITE CEDAR .
Select Structural 1335 1535 1670 800,000
No.1 990 1140 1240 700,000
No.2 950 -~ 1080 1185 700,000
No.3 2x4 560 645 . 700 600,000
Stud 540 620 670 600,000
Construction 720 825 1 900 700,000
Standard - 405 - 465 505 600,000
Utility 200 ; 230 250 600,000
Select Structuraf 1160 1330 1450 800,000
No.1 860 990 1075 700,000
No.2 2x6 . 820 945 1030 700,000
No.3 - 485 560 605 600,000
Stud 450 560 610 £00,000 NELMA
Select Structural 1070 1230 1335 800,000
No.1 2x8 795 915 990 700,000
No.2 760 875 950 700,000
No.3 450 515 560 600,000
Select Structural 980 1125 1225 800,000
No.1 210 725 835 T 910 700,000
No.2 695 80C 870 700,000
No.3 40 475 515 600,000
Select Structural 890 1025 1115 800,000
No.1 2x12 660 760 825 700,000
No.2 635 725 790 700,000
No.3 375 430 465 600,000
RED MAPLE
Select Structural 2245 2580 2805 1,700,000
No.1 1595 1835 1995 1,600,000
No.2 1555 1785 1940 1,500,000
No.3 254 905 1040 1130 1,300,000
Stud 885 1020 1105 1,300,000
Construction 1210 1350 . 1510 1,400,000
Standard 660 760 825 1,300,000
Utility 315 365 395 1,200,000
Select Structural 1945 2235 2430 1,700,000
No.1 1385 1590 | . 1730 1,600,000
No.2 2x6 1345 1545 1680 1,500,000
No.3 785 $05 - 980 1,300,000
Stud 805 925 1005 1,300,000 NELMA
Select Structural 1795 2065 2245 1,700,000
No.1 2x8 1278 1470 1595 1,600,000
No.2 1240 1430 1555 1,500,000
No.3 725 835 905 1,300,000
Select Structural ‘ 1645 1850 2055 1,700,000
No.1 2x10 1170 1345 1465 1,600,000
No.2 1140 1310 1425 1,500,000
No.3 665 765 830 1,300,000
Select Structural 1485 1720 1870 1,700,000
No.1 2x12 1065 1225 1330 1,600,000
No.2 1035 1190 1295 1,500,000
No.3 605 695 755 1,300,000
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TABLE W-1 DESIGN VALUES FOR JOISTS AND RAFTERS - VISUALLY GRADED LUMBER

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

Values for surfaced dry or surfaced green lumber apply at 19% maximum moisture content in use,

Design Value
in Bending “F," Modulus of Grading
Size | Normal Snow 7-Day Elasticity Rules
Species and Grade ‘| Buration | toading | Loading i Agency
RED OAK :
Select Structural 1985 2280 2480 1,400,000
No.d 1425 . 1635 1780 1,300,000
No.2 1380 | - 1585 1725 1,200,000
No.3 x4 820 940 1025 1,100,000
Stud 790 910 980 1,100,000
Construction 1065 1225 1330 1,200,000
Standard 605 . 695 755 1,100,000
Utility 290 330 360 1,000,000
Select Structural - 1720 1975 2150 1,400,000
No.1 1235 1420 1540 1,300,000
No.2 2%6 1195 1375 1495 1,200,000
No.3 710 815 890 1,100,000
Stud 720 825 900 1,100,000 NELMA
Select Structural 1585 1825 1985 1,400,000
NoJ1 2x8 1140 1310 1425 1,300,000
No.2 1105 1270 1380 1,200,000
No.3 655 755 820 1,100,000
Select Structural 1455 1675 1820 1,400,000
No.1 2x10 1045 1200 1305 1,300,000
No.2 1010 1165 1265 1,200,000
No.3 600 620 750 1,100,000
Select Structural 1325 - 1520 1655 1,400,000
No.1 12 950 1090 1185 1,300,000
No.2 920 1060 . 1150 1,200,000
No.3 545 630 685 1,100,000
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TABLE W-1 DESIGN VALUES FOR JOISTS AND RAFTERS - VISUALLY GRADED LUMBER

WISCONSIN ADMINISTRATIVE CODE

These “F,," values are for use where repetitive members are spaced not more than 24 inches. For wider

spacing, the “Fy" values shall be reduced 13%.

Values for surfaced dry or surfaced -green lumber apply at 19% maximum moisture content in use,

Design Value
: in Bending "Fy" - Modulus of Grading
Size { Normal Snow 7-Day Efasticity Rules
Species and Grade Duratior: | Loading | Loading e Agency
REDWOOD ’

Clear Structural 3020 3470 3775 1,400,000
Select Structural 2330 2680 2910 1,400,000
Select Structural, open grain 1900 2180 2370 1,100,000

No.t _ 1680 1935 2100 1,360,000
No.1, open grain 1335 1535 1670 1,100,000

No.2 1595 1835 1995 1,260,000

No.2, open grain 2x4 1250 1440 1565 1,000,000

No.3 805 1040 1130 1,160,000
No.3, open grain 735 845 915 900,000

Stud 725 835 910 900,000
Construction 950 1090 1185 900,000
Standard 520 595 645 900,000
Utility 260 300 325 800,000

Clear Structural 2615 3010 3270 1,400,000
Select Structural 2020 2320 2525 1,400,000
Select Structural, open grain 1645 189¢ - 2055 1,100,000

No.t 1460 1675 1820 1,300,000
No.1, open grain 2x6 1160 1330 1450 1,100,000

tNo.2 1385 1590 1730 1,200,000

No.2, open grain 1085 1245 1355 1,000,000

No.3 785 905 980 1,100,000
No.3, open grain 635 730 795 900,000

Stud 660 760 825 900,000
Clear Structural 2415 2775 3020 1.400,000 .
Select Structural 1865 2140 2330 1,400,000 RIS
Select Structural, open grain 1520 1745 1900 1,100,000

No.1 1345 1545 1680 1,300,000

No.1, open grain 2x8 1070 1230 1335 1,100,000

No.2 1275 1470 1585 1,200,000

No.2, open grain 1000 1150 1250 1,000,000

No.3 725 835 905 1,100,000
No.3, open grain 585 675 735 900,000
Clear Structural 2215 2545 2765 1,400,000
Select Structural 1710 1965 2135 1,400,000
Select Structural, open grain 1390 1600 1740 1,100,000

No.1 1235 1420 1540 1,300,000
No.1, open grain 2x10 980 1125 1225 1,100,000

No.2 1170 1345 1465 1,200,000
No.2, open grain NS 1055 1145 1,000,600

No.3 665 765 830 1,100,000

No.3, open grain 540 620 670 900,000
Clear Structural 2015 2315 2515 1,400,060
Select Structural 1555 1785 1940 1,400,000
Select Structural, open grain 1265 1455 1580 1,160,000

No.1 1120 1290 1400 1,300,000

No.1, open grain 2x12 890 1025 1115 1,100,000

No.2 1065 1225 1330 1,200,000
No.2, open grain 835 960 1040 1,000,000

No.3 605 695 755 1,100,000
No.3, open grain 430 560 610 900,000

Register, November, 1995, No. 479




DEPARTMENT OF INDUSTRY, LABOR AND HUMAN RELATIONS

106
ILAR 20-25 Appendix

TABLE W-1 DESIGN VALUES FOR JOISTS AND RAFTERS - VISUALLY GRADED LUMBER

These “F," values are for use where repetitive members are spaced not more than 24 inches. For wider

spacing, the “Fy" values shall be reduced 13%.

Values for surfaced dry or surfaced green umber apply at 19% maximum moisture content in use,

Design Value
in Bending "F," Modulis of Grading
. Size | Normal Snow 7-Day Elasticity Rules
Species and Grade Duration { Loading | Loading . “g" Agency
SOUTHERN PINE
Dense Select Structural 3510 4030 4380 1,900,000
Select Structura! . 3280 2770 4100 1,800,000
Non-Dense Select Structurat. 3050 3500 3810 1,700,000
No.1 Dense : 2300 2650 2880 1,800,000
No.1 2130 2450 2660 1,700,000
No.1 Non-Dense ’ 1950 2250 2440 1,600,000
No.2 Dense 2x4 | 1960 2250 2449 1,700,000
No.2 - 11720 1980 2160 1,600,000
No.2 Non-Dense 1550 1790 1940 1,400,000
No.3 980 1120 1220 1,400,000
Stud 1010 1160 1260 1,400,000
Construction ‘1270 1450 1580 1,500,000
Standard 720 825 900 1,360,000
Utility 345 388 - 430 1,300,000
Dense Select Structural 3100 3570 3880 1,900,000
Select Structural 2930 3370 3670 1,800,000
Non-Dense Select Structural 2700 3110 3380 1,700,000
No.t Dense . 2010 2310 2520 1,800,000
No.1 1900 2180 2370 1,700,000
No.1 Non-Dense 2x6 | 1720 :§ 1980 2160 . 1,600,000
No.2 Dense 1870 1920 2080 1,700,000
No.2 1440 | 1650 1800 1,600,000
No.2 Non-Dense 1320 1520 1650 1,400,000
No.3 . 865 |- - 990 1080 1,400,000
Stud 890 1020 1110 1,400,000
Dense Select Structural 2820 3240 3520 1,900,000
Select Structurat 2650 3040 3210 1,800,000
Non-Dense Select Structural 2420 2780 3020 1,700,000 SPiB
No.1 Dense : 1900 .{ 2180 2370 1,800,000
No.1 2x8 1730 . 1980 2160 1,700,000
No.1 Non-Dense 1550 1790 1940 1,600,000
No.2 Dense 1610 1850 2010 1,700,000
No.2 1380 1590 1720 1,600,000
No.2 Non-Dense 1260 1450 1580 1,400,000
No.3 805 925 1010 1,400,000
Dense Select Structural 2470 2840 3080 1,900,000
Select Structural 2360 210 2950 1,800,000
Non-Dense Select Structura[ 2130 - 2450 2660 1,700,000
No.1 Dense ; 1670 ~1920 2080 1,800,000
No.1 2x10 1500 1720 1870 1,700,000
No.1 Non-Dense 1380 1580 1730 1,600,000
No.2 Dense 1380 . 1590 1730 1,700,000
No.2 1210 1330 1510 1,600,000
No.2 Non-Dense 1090 1260 1370 1,400,000
No.3: © 680 795 865 1,400,000
Dense Select Structural 2360 2710 2950 1,900,000
Setect Structural 2180 2510 2730 1,800,000
Non-Dense Select Structural 2010 2310 2520 1,700,000
No.1 Dense 1550 1790 1940 1,800,000
No.i 2x12 1440 1650 1800 1,700,000
No.1 Non-Dense 1320 1520 1650 1,600,000
No.2 Dense 1320 1520 1650 1,700,000
No.2 it20 1200 1400 1,600,000
No.2 Non-Dense 1040 1190 1290 1,400,000
No.3 660 760 825 1,400,000
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TABLE W-1 DESIGN VALUES FOR JOISTS AND RAFTERS - VISUALLY GRADED LUMBER

WISCONSIN ADMINISTRATIVE CODE

These "Fy" values are for use where repetitive members are spaced not more than 24 inches. For wider

spacing, the “Fy" values shall be reduced 13%.

Values for surfaced dry or surfaced green lumber apply at 19% maximum moisture content In use.

Design Value
in Bending “Fy" Modulus of Grading
Size Normal Snow 7-Day Elasticity Rules
Species and Grade ' Duration | Loading | Loading g Agency
SPRUCE-PINE-FIR ,
Sefect Structural 2155 2480 2695 1,500,000
No.1/No.2 1510 1735 1885 1,400,000
No.3 865 990 1080 1,200,000
Stud - 2x4 855 280 1065 1,200,000
Construction : 1120 1290 “1460 | 1,300,600
Standard 635 725 ‘790 | 1,200,000
Utility 290 330 360 1,100,000
Select Structural 1870 | .2150 2335 1,500,000
No.1/No.2 2%6 1310 1505 1635 1,400,000
No.3 750 860 -935 1,200,000
Stud 775 885 - 870 1,200,000 NiGA
Select Structural ‘ 1725 1985 2155 1,500,000
No.1/No.2 2x8 1210 1390 1510 1,400,000
No.3 oy 690 795 865 1,200,000
Select Structural - 1580 1820 1975 1,500,000
No.1/No.2 210 1105 1275 1385 1,400,000
No.3 635 725 790 1,200,000
Select Structural 1440 1655 1795 1,500,000
No.1/No,2 2x12 1005 1155 1260 ¢ 1,400,000
No.3 575 660 720 . 1,200,000
SPRUCE-PINE-FIR (SOUTH) o n
Select Structural 2245 2580 2805 1,300,000
No.1 1465 1685 1835 1,200,000
No.2 1295 1490 1615 1,100,600
No.3 2x4 - 735 845 915 1,000,000
Stud 725 835 1 . 910 1,000,000
Construction 980 -1125 1220 1,000,000
Standard 545 630 | .. 685 $00,000
Utility 260 300 325 800,000
Select Structural 1945 2235 2430 1,300,000
Nod ' 1270 1460 1590 1,200,000
No.2 26 1120 1290 1400 1,100,000
No.3 ’ 635 730 785 1,000,600 NELMA
Stud 660 760 825 1,000,600 N5LB
Select Structural 1795 2065 2245 1,300,000 m;,i
No.1 248 175 1350 1465 1,200,000
No.2 1035 . 1190 1295 1,100,000
No.3 585 675 735 1,060,000
Select Structural 1645 1890 2055 | 1,300,000
No.1 2x10 1075 1235 1345 1,200,000
No.2 - 950 1080 1185 - 1,100,000
No.3 540 620 670 1,000,000
Select Structural 1495 1720 1870 1,300,000
No.1 212 980 1125 1220 1,200,000
No.2 865 . 990 1080 1,100,000
No.3 480 560 610 1,000,000
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TABLE W:1 DESIGN VALUES FOR JOISTS AND RAFTERS VISUALLY GRADED LUMBER
These "F," values are for use where repetitive members are spaced not more than 24 mches For wider

spacing, the “Fy"” values shali be reduced 13%.
Values for surfaced dry or surfaced green lumber apply at 19% maximum moisture content in use,

Design Value
in Bending “Fy"” Modulus of Grading
' Size Normal Snow 7-Day Efasticity Rules
Species and Grade Duration | Loading | Loading “E" Agency
WESTERN CEDARS :
Select Structural 1725 1985 | 2155 1,100,000
No.1 : 1250 . 1440 1565 1,000,000
No.2 ' 1210 1390 1510 1,000,000
No3 ‘ bo2x4 | 690 795 865 200,600
Stud ) 695 | 800 870 - 800,000
Construction - 920 1060 1150 900,000
Standard 520 595 645 800,000
Utility : 260 300 325 800,000
Select Structural L 1495 1720 "~ 1870 1,100,000
No.1 : 1085 1245 1355 1,000,000
No.2 2x6 1045 1205 1310 1,000,000
No.3 . BOG 690 750 900,000
Stud 635 725 790 900,000 WCLIB
Select Structural 1380 | 1585 | 1725 | 1100000 | WWPA
No.t 2x8 1000 1150 1250 1,000,000
No.2 965 1110 | 1210 1,000,000
No.3 550 635 690 900,000
Select Structural 1265 1455 1580 1,100,000
No.1 2x10 Nns 1055 1145 1,000,000
No.2 885 1020 1105 1,600,000
No.3 505 580 635 900,000
Select Structural : 1150 1325 1440 1,100,000
No1 ) 2x12 835 960 1040 | 1,000,000
No.2 ©BOS |, 925 1005 1,000,000
No.3 460 530 575 900,000
WESTERN WOODS
Select Structural 1510 1735 1885 1,200,000
No.1 . 1120 1290 - 1400 1,100,000
No.2 o 1120 1290 1400 1,000,000
No.3 2x%4 645 745 810 900,000
Stud 635 725 790 900,000
Construction 835 960 1040 1,000,000
Standard ‘ 460 530 575 900,000
Utility 230 265 290 800,000
Select Structural 1210 1505 1635 1,200,000
No.1 970 120 1215 1,160,000
No.2 2%6 970 1120 1215 1,000,000
No.3 560 645 700 900,000
Stud ' 575 660 720 900,060 wcCLiB
Select Structural 1210 1390 1510 1,200000 | WWPA
Not 2x8 895 1030 1120 1,100,000
No.2 895 1030 - 1120 1,000,000
No.3 520 595 645 900,000
Select Structural 1105 1275 1385 . 1,200,000
No.Jd 2x10 820 945 1030 1,100,000
No.2 820 945 1030 1,000,000
No.3 ‘ 475 545 595 500,000
Select Structural 1005 1155 1260 1,200,000
No.1 2x12 750 860 935 1,100,000
No.2 750 860 935 1,000,000
No.3 430 495 540 900,000
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TABLE W-1 DESIGN VALUES FOR JOISTS AND RAFTERS - VISUALLY GRADED LUMBER

WISCONSIN ADMINISTRATIVE CODE

These "F," values are for use where repetitive members are spaced not more than 24 inches. For wider
spacing, the “F," values shall be reduced 13%. :

Values for surfaced dry or surfaced green lumber apply at 19% maximum molsture content in use.

Deasign Value
in Bending “Fy," . Modulus of Grading
. Size Normal =~ Snow 7-Day Efasticity Rules
Species and Grade Duration | Loading | Loading "E" Agency
WHITE QAK )
Select Structural 2070 2380 2590 1,160,000
No.1 1510 1735 1885 1,000,000
No.2 1465 1685 1835 900,000
No.3 2x4 820 940 1025 800,000
Stud 820 945 1030 800,000
Construction 1095 1255 1365 900,000
Standard 605 695 755 800,000
Utility 290 330 360 800,000
Select Structural 1795 2065 2245 1,100,000
No.1 1310 1505 1635 1,000,000
No.2 2x6 1270 1460 1590 800,000
No.3 710 815 890 800,000
Stud 750 860 935 800,000 NELMA
Select Structural 1655 1905 2070 1,100,000
Na.t 2x8 1210 1390 1510 1,000,000
No.2 175 1350 1465 900,000
No.3 655 755 820 800,000
Select Structural 1520 1745 1900 1,100,000
No.1 2x190 1105 1275 1385 1,000,000
No.2 1075 1235 1345 900,000
No.3 600° 690 750 800,000
Select Structurai 1380 1585 1725 1,100,000
No.i 2xi2 1005 1155 1260 1,000,000
No.2 930 1125 1220 900,000
No.3 545 630 " 685 - 800,600
YELLOW POPLAR

Select Structural 1725 1985 2155 1,500,000
No.1 : 1250 1440 1565 1,400,000
No:.2 1210 1390 1510 1,300,000
No.3 2x4 690 795 865 1,200,000
Stud 695 800 870 1,200,000
Construction 920 1060 1150 1,300,000
Standard 520 595 645 1,300,000
Uthlity 230 2638 290 1,100,000
Select Structuraf 1495 | 1720 1870 1,500,000
No.1 1085 1245 1355 1,400,000
No.2 2x6 1045 1205 1310 1,360,000
No.3 600 690 750 1,200,000
Stud 635 725 790 1,200,600 N5LB
Select Structural 1380 1585 1725 1,500,600
No.l ~ 2x8 1000 1150 1250 1,400,000
No.2 965 1110 1210 1,300,000
No.3 550 635 690 1,200,000
Select Structural 1265 1455 1580 1,500,000
No.1 2x10 915 1055 1145 1,400,000
No.2 885 1020 1105 1,300,000
No.3 505 580 635 1,200,600
Select Structural 1150 1325 1440 1,500,000
No.l 2x12 835 960 1040 1,400,000
No.2 805 925 1005 1,300,000
No.3 460 530 575 1,200,000
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TABLE  FOOTNOTES

ILHR 20-25 Appendix

1. When dimension lumber is used where moisture content will exceed 19% for an extended time
period, F, shall be multiplied by 0.85 if F, exceeds 1150 psi, and E shall be multiplied by 0.9.

2. Following is a list of agencies certified by the American Lumber Standards Committee Board of
Review (as of 1991) for inspection and grading of untreated lumber under the rules indicated. For

the most up-to-date list of certified agencies write to:

American Lumber Standards Committee
P.0C. Box 210
Germantown, Maryland 20874

Rules Writing Agencies

Northeastern Lumber Manufacturers Association {NELMA)
272 Tuttle Road, P.O. 8ox 87A, Cumberland Center, Maine 04021
Morthern Softwood Lumber Bureau (NSLB)
272 Tuttle Road, P.O. Box 87A, Cumberland Center, Maine 04021
Redwood Inspection Service (RIS}
405 Enfrente Drive, Suite 200, Novato, California 94949
Southern Pine Inspection Bureau (SPIB)
4709 Scenic Highway, Pensacola, Florida 32504

West Coast Lumber Inspection Bureau (WCLIB} ..........oooveenaiinine

6980 SW Varnes Road, PO Box 23145, Portland, Oregon 97223

Western Wood Products Association (WWPAY. ..o,

522 $.W. 5th Avenue, Yeon Building, Portland, OR 97204
National Lumber Grades Authority (NLGA)
260-1055 W. Hastings Street, Vancouver, B.C., Canada V6E 2E9

Non-Rules Writing Agencie's

California Lumber inspection Service ...,

Pacific Lumber Inspection Bureau, inc .......ooeveiirniiiiiiiniaernens
Timber Products INSPection....o.coviiiinini s

Alberta Forest Products Association ......ccevvveivniaannnnn eerinneensane
Canadian Lumbermen’s AssoCiation.........ccevevveniiniinieainiiian
Catiboo Lumber Manufacturers Association ..........icciiniinnidone
Central Forest Products Association.....coovviviiinnriiiiinnniinisnans
Council of Forest Industries of British Columbia .............cooeivis
Interior bumber Manufacturers Association ........ccvvvnvvvinnnnnns
Macdonald INSPeCtioN. ...vvieieiiriiinn s
Maritime Lumber Bureau ..........ccvvennennes ettt ieerreatreeeraneaenannn
Ontario Lumber Manufacturers Association...........c.ocoviiiiinnniin
Pacific Lumber Inspection Bureau . .....caeeiiiiiiiiiiiiiiinniienenn
Quebec Lumber Manufacturers Association...........ooooviiii.

..............
------------------------------
..........................................

..................................

-----

U NLGA
T NLGA
..... NLGA
..... NLGA
..... NLGA

- Rules for which grading

is authorized
NELMA,NLGA
NSLB,WCLIB,WWPANLGA
RiS,WCLIB,WWPA .
SPIB,NELMA
WCLIB,RIS,WWPA NLGA

WWPA WCLIB,NLGA RIS

RIS, WCLIB,WWPA NLGA
RIS, WCLIB,WWWPA NLGA
RIS, SPIB,WCLIB,WWPA

NELMA,NSLB,NLGA
NLGA

... .NLGA

NLGA
NLGA
NLGA

NLGA
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1.03¢1), 21.03¢5)¢ 1.03¢ eparation of Exi
'Note that these sections require the two required exiés ’66 be
separated as far apart as practical. Any separation distance
of less than one-half the longest diagonal measurement of
that floor (see diagrams) should be closely scrutinized to
see if better separation is feasible.
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: SEPARATION OF EXITS
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APPENDIX
EROSION CONTROL PROCEDURES
EXAMPLES, ILLUSTRATIONS AND GUIDELINES

The following examples and illustrations of some erosion control procedures are provided for
your information, Many of these examples and accompanying iliustrations are excerpted from the
“Wisconsin Construction Site Best Management Practices Handbook”, developed by the Wisconsin
department of natural resources. The illustrations, F igures E-1 to E-IO depict the materials and instatlation
of some erosion control procedures.

Note: The Handbook is available from Document sales, 202 South Thomton Avenue P.O. Box
7840, Madxson W1 53707-8480; phone (608) 266-3358. i

Also included in appendix are examples of plot plans depicting the best management practices that will
help meet the requirements of the performance standards in this code. Figure E-11 is an example of a site
with a simple slope (all slopes occurring in one general direction). Downslope measures are required, to
reduce maintenance of these measures, the upslope diversion is recommended. Figure E-12 is an example
of a site with complex slopes (slopes occurring in more than one direction). The location of the erosion
control procedures are clearly indicated on the plot plan. Figure E-13 is an example of a large lot, greater
than 5 acres, with slopes greater than 12% and where the area of land disturbing activity is indicated. This
plan indicates the use of vegetative bamiers.

Guidelines for timing the implementation of the erasion control practices and procedures in order
to stabilize areas disturbed during construction of one and 2-family dwellings are included in this appendix.
Dormant seeding, the guidelines for the use of vegetative buffers and the recommended maintenance for
erosion control practices are also included. :

For sites using either straw bales or silt fences as a perimeter control, Table E-1 is included as a
guide for determining the distance between parallel fences constructed on various slopes. Perimeter
measures should be installed at right angles to the direction of flow. Drainage area is to be 1o more than

.25 acres (approx. 10,000 square feet) per 100 feet of perimeter control.

TABLE E-1
DISTANCE BETWEEN PARALLEL
STRAW BALES OR SILT FENCES

Slope Slope
Percent o . Distance
(feet)
< 2% 100 feet
2t05% 75 feet
5 to 10% 50 feet
10 to 20% 25 feet
>20% 15 feet
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STONE & BLOCK DROP INLET PROTECTION

Source: New York Guidelines for Urban Erosion and Sediment Controf, Oct. 1991

58]

CONSTRUCTION SPECIFICATIONS

. Lay one block on each side of the structure on its side for dewatering,
Foundation shail be 2 inches minimum below rest of inlet and blocks
shall be placed against inlet for support.

to support stone.

Hardware cloth or 172" wire mesh shall be placed over block openings

3. Use clean stone or gravel [/2-3/4 inch in diameter placed 2 inches
below the top of the block on 2 2:] slope or flatter.
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y WOVEN WIRE FENCE
/ Min. 14 1/2 gauge, Max. 6" mesh spacing
Lf (0 f. MAX. C. TOC. r 5 MIN. FENCE POSTS

/ "I MIN. 12” IN GROUND

]

Ll
1l
——i i

|
l

It

4

18" MIN.

1T, OF FILT;

S

l%

I
5

/- 5' MIN. FENCE POST

WOVEN WIRE FENCE WITH {3
FILTER FABRIC OVER. <
18"} MIN,
FLOW _ ~ UNDISTURBED GROUND

TR

e e R T : L

EMBED FILTER CLOTH gy 1 Ty

MIN. 8” INTO GROUND A AT B AL

Points A should be higher than paint 8
pQQPER PLACEMENT OF A FILTER BARRIER [N A ORA[NAGE WAY

Source: Adapted from {nstailacion of Straw 2nd fapric
Filter Sarriars for Sediment Control, Sherwcod

and Wyant

FI1G. E-6
SUPPORTED FILTER BARRIER FOR USE IN A DRAINAGE WAY
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Anchgr Siat: 3ury zhe up-channei end of the
nez in 2 3" deen Irench. Tamp the sofl
firmly. Stagie at 12" intarvals across the

net.
T ¥

Qverlao: Overlap adges of the ER i

sTrias 4t jeast 4", Stapla o,

avery 3 Teet down the centar  smoorocosmed

of The strig. { o -

Joining 3trias: insart the new roll of net
in a Trencn, as with the Anchor Slct. Qver-
fap the up-channel end of the pravious roll
18" and turn the end under 3", Staple the
2nd o the pravious roll just below the
anchor siat and at the and az 12° intervals.

Check Sic%s: On 2rodidis soils or staen
sicoes, cneck slots should e made avery

13 fsat, Iasert a 79ld of ghe net inte a

§" tranch and tamo firmiy. 3zasis az

12" inctarvals across the net. Lzv The net
smoothiy on the suraca of the sail - do not
stratzh the net, and do nob allow wrinkles.

Anchoring Ends Af Structurss:
7laces the 2nd o7 the net in

a2 §" siot on the up-channei
side of the struciurs,
Fill the trench and
tamp ¥irmly., Reil che
‘net uo the channel.
Placs stapiss az 12"
intarvals along the
ancnor and of the net,

FIG. E-8(a) INSTALLATION OF NETTING OR MATTING
Note: [f provided, follow manufacturer’s instailation specifications
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Snallaw
Siage

On shallow slapes, strigs
o7 netiing may be applied
across the slape.

Whers there is a berm 2f che ©op 0F the siape, derm
oring the netzing evar Ihe derm and anchor 1L W=F
Jenind che Berm.

On st=ep siopes, aooly
strios of netzing oarallel
to the dirsction of {low
and anchor securaly.

S
3ring nettiag = e
tarminating —; N
and under 8" a —

N 12

In ditches, apply netting
parallel o the diraction
of flow. Use check slots’
i avery [3 faet. Co not

. join strips in the cantar
i of the ditch.

FIG. E-8(b) ORIENTATION OF NETTING OR MATTING
Note: [f provided. fotlow manutacturer’s installation specifications

Register, November, 1995, No, 470



122 WISCONSIN ADMINISTRATIVE CODE
ILHR 20-25 Appendix

" 2 & min.

18in

N S ottt

Side slopes 2:1 or flatter

ground

Original Ground Elevation -- remove existing vegetation
before placing fill.

FIG. E-10. TEMPORARY DIVERSION

PURPOSE
To dwert runoff around disturbed areas to a location where the
‘clean water can be discharged to existing vegetation in such a
way as to prevent any negative offsite impacts.

CONDITIONS WHERE PRACTICE APPLIES
1. Where drainage areas do not exceed 3 acres,
2. Upslope of disturbed areas where erosion is likely to occur.
3. Upslope of soil piles. '
4.” Above steep cut or fill slopes.

STABILIZATION
Diversjons side slopes, ridge, downslope side of the bermn and
channel should be stab:hzed within 7 days of final grading by:
1. Scdding;
2. seeding and mulching in combination with filter fabric
barriers or straw bale barriers;
3. covering with suitable geotextile;
4. covering with 6 mil polyethylene sheeting.
{vegetation should be used as the stabilization method if
diversion is to be in place 30 days or [onger)

NOTE: Diversions are to be constmcted so the channel area 15
flat enough that an erosion probiem is not created.
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VEGETATIVE BARRIERS

Vegetative barriers may be used as a perimeter measure if
disturbed areas above consist of slopes no greater than 6% and
barriers are on a grade no steeper than 2%. Vegetative barriers
are to be a minimum of 10 wide for every 50 feet of open ground
draining to them. These barriers must be maintained, i.e. not
driven on or destroyed. If the barriers become covered with silt
or otherwise destroyed, additional penmeter measures may be
required. -

* TEMPORARY STABILIZATION OR MULCH CROP

It is much easier to control erosion than to control sediment.
Temporary stabilization helps to minimize erosion and therefore
" the need for long term maintenance of silt fences and straw bales.
Annual rye grass may be planted as a temporary cover between
April 1 and September [5. If seeding is done in the spring or
summer seeding dates and slopes are 6% or less, mulch may not
be necessary.
Winter rye may be planted between July 15 and October 15.
These seedings should be mulched.

LATE SEASON CONSTRUCTION
MULCHING/DORMANT SEEDING

If ground is broken after September 15, mulch should be applied
as soon as a rough grade is established, unless final grade and
landscaping is to be completed before the next growing season.
Mulch will help to reduce the raindrop impact. Seeding should
not be done between September 15 and November 1 as the
weather is warm enough for the seed to germinate but it will not
have an opportunity to establish a root system strong enough to
survive the winter. A dormant seeding may be done OVER the
muich after November 1. These seedings are risky. A split
application of seed may also be made, using half in November
and balance early in spring.

WINTER CONSTRUCTION

In areas with course soils, (sands) if excavation is possible most
likely a trencher can be used to install the necessary silt fence. If .
at all possibie leave the perimeter of the site undisturbed (this is
assuming the site had vegetation present prior to frost); this may
be the easiest erosion controi for flat sites (6% or less).
in areas that have heavy soils, (clays) close attention should be
paid to the try to get perimeter measures installed prior to frost
penetrating greater than 6”. If ground is solidly frozen, perimeter
measures may have to wait to be installed when the frost first
starts to come out in the spring.
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Ma:ntenance of the most commonly used erosion control procedures in
the construction of one and two famlly dwellings. -

SILT FENCES _ _

Repair or replacement should be done within 24 hours if fencing is tom, sagging,
overtopped, blown over (laying down), shows a lack of integrity, or in any way is not
functioning as designed. Sediment deposits should be removed after each storm event.
Sediment deposits shall be removed when deposits reach 0.5 the above ground height of
the fence. Silt fence should be removed after upland areas have been stabilized. Any
sediment deposits remaining in place after the silt fence is no longer required should be
dressed to conform to the existing grade, prepared and seeded.

STRAWBALES
Replacement of broken or torn bales should be done mthm 24 hours. Sedlment deposits

should be removed when deposus reach 0.5 the height of the fence. Strawbales should be
removed after upland areas have been stabilized. Any sediment deposits remaining in
place after the straw bale barrier is.no longer required should be dressed to conform to the
existing grade, prepared and seeded. -

MULCHING ': '
Additional mulch, netting or matting should be applied when rills develop. (rill - small

eroded ditch measuring 1” wide).

TEMPORARY DIVERSIONS
Any breaks or eroded areas of a diversion should be repaired within 24 hours.

SEDIMENT TRAP
Any structural deficiencies should be repaired within 24 hours. Sedunent should be

removed when jt reaches halfof the outlet beight of the trap

Repair or replacement of sod that bas been destmyed in an area of channelized flow
should be done within 24 hours after the rain event,

INLET PROTECTION BARRIERS

Sediment deposits should be removed when deposits reach 0.5 the height of the fence.
Repair or replacement should be made to damaged barriers within 24 hours.

TEMPORARY GRAVELED ACCESS ROADS

Rock should be maintained to meet the design criteria of 2-3" aggregate stone; 7 feet
wide and 50 feet long or the dxstance to the foundation, whichever is less; and maintained

at a depth of 67,
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ILHR 21.27 (3)(a)l. REFERENCE MATERIAL -- ROOFING SHINGLES

The Residential Asphalt Roofing Manual can be purchased from the Asphalt
Roofing Manufacturers Association at 6000 Executive Boulevard, Suite 201, Rockville,
Maryland 20852-3803. This manual contains extensive information about how shingies
are manufactured; the importance of adequate roof ventilation; slope limitations;
 selecting, estimating, and applying roofing materials and accessories; and inspecting and
maintaining the finished roof. It includes a recommendation that properly driven and
applied nails be utilized as the preferred fastening system for asphalt shingles.

Results of independent testing of various shingles may be indicated on shingle
packages, or may be available from either the shingle manufacturer, or the Midwest
Roofing Contractors Association at 4840 West 15th Street, Suite 1000, Lawrence,
Kansas 66049-3376.
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APPENDIX A

CHAPTER ILHR 22
DETERMINATION 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 Practice Method) can be
used with a minimum of caleulations and is recommended for standard designs. The System Design Method is more
complex and is used for alternate designs. Under the System Design Method, less insulation may be instatled in one
building component if more insulation is installed in another.

The following illustration demonstrates use of the Energy Worksheet to 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
Egergy Worksheet must be filled out to use the System Design Method. Sections B and F are filled out to size the
furnace for either method. Section G must be filled out to size the ventilation system for electrically heated homes. Both
the Component Method and the System Method will be shown in the ilustration, aithough completion of only one
method is sufficient to show compliance with the insulation requirements of Ch. ILHR 22.
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Sample dWeIIing: Electrically heated single-family dwelling located in Dane County (Zone 3). Has 1,500
square feet and 186 linear feet of perimeter building thermal envelope. Garage is not heated. The 1,560-square

foot basement wil be divided into a 575-square foot finished living space and a 925-square foot utility space.
The basement ceiling is fully drywalled.

Gross above foundation wall = 8.13 feet (8 feet + 3/4-inch flooring + 3/4-inch ceiling) x 186 linear feet
= 1,512.18 square feet ' '

Wall window area = 150.33 square feet

Door area = 37.82 square feet

Box sill area = 0.81 feet (9-3/4 inches deep: sill, header, subfloor) x 186 linear feet = 150.66 square
feet

Foundation wall height = 8 feet

Gross exposed foundation wall area = .67 feet (8 inches) x 186 feet = 124.62 square fest

Foundation wall window area = 8,30 square feet -

Ceiling area = 1,500 square feet

Walls

Wood bevel 1/2-inch x 8-inch siding R=08]

I-inch extruded polystrene sheathing R=3527

R19 Batt insulation R=19

2 x 6 framing, 24 inches O.C. R=6.875

1/2-inch drywall finish R=045
Ceiling .

2 x 6 framing, 24 inches Q.C. R=6.875

Blown fibergiass insulation .Rfinch=2.5

Insulation in 5.5-inch cavity R=13.75

Insulation over both cavity and framing, 16 inches R=40

1/2-inchk drywall finish : R=045
Foundation

8-inch masonry block R=172

2-inch extruded polystyrene R=1054
Windows

All triple glazed with 1/2-inch air spaces, U=.36 R=28
Doors

Insulated prime door R=212

Storm Door R=1.00

Total door R value R=3.12

65
A~ I I -
12 — — L1
_I\__D -— 28’
X
24° 7 4 ‘_ T:l
20° 45’
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DILHR

Safety and Buildings Division ' ' Submit completed worksheet

P.O.Box 7969 ' with dwelling plans to local

Madison, Wl 53707 enforcing municipality.
EMERGY WORKSHEET |
UNIFORM DWELLING CODE

PROJECT ADDRESS: SAMPLE - ZONE 3

BUILDER: | " OWNER:

WORKSHEET COMPLETED BY: DATE:

Does dwelling unit have three kilowatts or more input capacity of permanently installed electrical
space heating equipment? ;

& YES {(see below) 0O NO
If yes, then indicate infittration control option, in addition to basic cautking:

Full sealing pers. ILHR 22.13(3)(2)
x__Infiltration barrier pers. ILHR 22.13(3)(b)
Blower door test pers. ILHR 22.13(2)(¢} & (3){(c)

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 and their additions built since December 1, 1978, 1t may
be necessary for the user to purchase a copy of the UDC from State Document Sales, (608) 266-
3358. Additional information is printed in the UDC Commentary, which is available for $5.00
from DILHR at the address at the top of this page.

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

Numbers in brackets, {1}, refer to the footnotes printed on page 5.

Single copies of this worksheet are available free from DILHR at the above address. For multiple
copies, contact DILHR for fee information. Earlier editions of this worksheet may be used, except
that electrically heated dwellings require a worksheet reflecting the higher required U values,

Choice of Method

i
You have the choice of using the Accepted Practice Method or the System Design Method to show
code compliance. For the simpler Accepted Practice Method, which is recommended for standard
designs, complete Sections A, B, £, F. and H. You will be first calculating component areas, then
your dwelling's code-allowed and other heat loss to determine your needed heating equipment
capacity, and then comparing your planned insulation levels to the required insulation leveis from
the Appendix of the UDC,

For the System Design Method, which is recommended for alternative designs in which more
insulation is installed in one component to offset less in another, complete Sections A. through F.
You will be first calculating component areas, then the code-allowed heat Toss, then component
U- and R-values and then your calcuiated heat loss which you will compare to the code-allowed
heatloss. You will also be calculating the altowable heating equipment capacity.

With either method, you will need to apply the stricter and slightly different standards shown for
electrically-heated homes if you answered "YES" to the above question. For electrically heated
homes, you must also complete Section G. to determine the required mechanical ventilation
capacity. }

$BD8-5518 (R. 0135}
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A, AREA CALCULATIONS _ .

Enter approp?iate dimensions to obtain area values. Some calculations will not be necessary depending on home design
and heating fuel. These calculated areas are referenced elsewhere on this worksheet, for example, A.1., A.2.

. GROSS (INSULATED) ABOVE-FOUNDATION WALL AREA 4, GROSS EXPOSED FOUNDATION WALL AREA

{Including doors, windows and box sills) a. :
8.13 x 186 = 1512 ) 0.67 x 186 : = 125 5q. ft.
0.81 x 186 = 151 " ‘
Non-Electric Only: N - '
- b. Multiply A.11.X .25 = : sq. 1.
R ¢ IfAd.a isgreaterthanAdb.,
~ 1663 sq then subtractb. froma. = sq. ft.
2. WINDOW & PATIO DOOR AREA {sash/door area) S. FOUNDATION WALL AREA BETWEEN GRADE AND
a. tn Above-Foundation . b, In Foundation THREE FEET BELOW GRADE :
Walls Walls
130 sq. ft. 8 sq. ft.
3x 186 = 558 sq. ft.
Total(a. +b) = 158 ' _—
3. DOOR AREA IN ABOVE-FOUNDATION WALLS e 6, FOUNDATION WALL AREA MORE THAN THREE FEET

BELOW GRADE :

g8' -~ 0.67' - 3.0 = 4,33

38 sq. ft. 4.33" x 186 = 805 sq. ft.

7. OPAQUE[1] ABOVE- 8. GROSS WALL AREA ABOVE GRADE 9. DPAQUE [1] EXPOSED FOUNDA-
FOUNDATION WALL AREA (A1 + Ad.a) (Blectric only) TION WALLAREA (A 4.2.-A2b)
{A.1.-A2.2-A3) i

1663 ’ 1663 125
173 +125 -6
=1452 sq. ft. =1788 sq. ft. : =109 sq. ft.
10, WALL AREA BELOW GRADE 1L TOTAL FOUNDATION WALL AREA 12, INSULATED ROOF OR CEILING
{A.5.+ AB.) (Ad.a.+ A5 + Ab) (Non-Electric} AREA
558 125 28 x 45 = 1260
. *805 +558 12 x20 = 240
=1363 _sa.ft. = 1488 sq. ft. =500 saft
13. FLOOR AREA OVER UNHEATED 14.SLAB ON GRADE 15. BASEMENT FLOQOR AREA
‘ SPACES (Less Than 50°)
sq. ft. lineal feet of slab perimeter 1500  sq.ft.
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B. CODE-ALLOWED HEAT LOSS PAGE3

Enter area values from Section A as notated and temperature differences per footnote 2 into this table and then mulitiply
across by the electric or non-electric code-required U-value., Total the right column to find the total allowed heat loss.

Carea | REQUIRED U-VALUE [ veme | wgar
FROM T X DIFFERENCE = LOSS
COMPONENT ' SECT.A COnoRr-eLEC | [ ELECTRIC o BTUHR
1. Gross Wall Above Grade (A.8.){electric only) 1788 NIA 080 85 12,158
2. Gross Above-Foundation Wall (A, 1, Mnon-elec) : 12 N/A, i
3. Gross Exposed Foundation Wall {non-elec)
2. lesserof AreaA.4.a. or A4b. .25 N/A
D. Area Ad.c. {if any) 12 NIA
1 4. Foundation Wall Between Grade And 3 .
Feet Below Grade (A.5.) 558 113 B3] 072 [3) 60 2,411
5. Foundation Wall More Than Three Feet ’
Below Grade (A.6.) L 805 094 {31} .048 [3) 60 2,318
6. Floors Over Unheated Spaces {A.13.) .09 : 055
7. Roof or Ceilina (A.12,} 1,500 029 020 85 2,550
8. 5lab On Grade (A.14.} Lin. ft. ST'F (4] 51°F (4]
9. Basement Floor (A.15.) 1500 -025 025 60 2,250
| TOTAL CODE - ALLOWED HEAT LOSS 21,687

C. SYSTEM DESIGN METHOD - ACTUAL ‘U’ VALUES OF YOUR HOME'S COMPONENTS

€.1. ABOVE-GRADE COMPONENTS - If applicable, check the appropriate typical component constructions listed below,
and use the pre-calculated U values. If your wall construction is not listed, you may be able to obtain a pre-calculated U
value from Table E-2 of the UDC Appendix, H your component construction is not listed here or in Table E-2, you will need
to enter R-values for the different layers of building materials from Table A-4 of the UDC Appendix, ASHRAE
Fundamentals Manual or manufacturer’s specifications. Total them across and then determine the U-value by taking the
reciprocal {1/R) of the total R-valus.

CAVITY EXT. EXT. | SHEA- {INSULA- | FRAMING | INSULA- [INTERIOR| INT. |TOTAL |['U.vALuE'
COMPONENT ORSOUID | AR FINISH { THING | TION ORSCUD | TION FINISH | AIR | ‘R-VALUE’
IFAPPU. | FlLM® OVER WITHIN FILM
CABLE FRAMING CAVITY

Above-foundation | Cavity | .17~ 0.81 (5,27 . 19 0.45 | 68 | 26.38 10.038
Walls, o1 Solid A7 1 0.8115.27 6.88 0.45 | .68 | 14.26 10.070

(3 2X4, 18" Q.C,, R-11 batt, R-1 board: U-.081 3 2X4,16" O.C, R-11 batt, R-5 board: U-.080

0 2X6, 18" O.C., R-19 batt, R-t board: U-.055 7 2%6, 167 0.C,, R-19 batt, R-5 board: U-.044

{3 Other - describe: u- from Table E-2
Exposed Foundation | Cavity. f_J7. __{._____ 1 ____§ 1 ______ Lo bo___l®es8 | ___ | ____ |
SV Solid | .17 __1___ . __L] 10.54 1. .72 | L 68.]1.13.11 0,076 ]

[0 Masenry or concrete wall withoutinsulation: U- 1.0 [0 Masonry or concrete wall with R-5insulation: U-,167

{0 Masenry or concrete wall with B-10 insulation insulation board or R-11 insulation batt and 2X4s: U -.091

[J Other - describe: u- from Table E-2
Roof or ceiling _Qé\ifﬁx.i-;fii___ U PR _;____i ________ f _____ ‘_J ______ T }:-_ ______
_________________ 32N N A I N M kY 0 N A

£} 2X4 truss, 247 O.C, with R-38 insulation: U-.029 B 2X4 truss, 247 Q.C,, with R-52 insulation: U-.020

O 2X12 cathedrai ceiling, 16" 0.C., with R-38 insulation: U -.027
Floor Over Cavity T .17 __ T N NS AV S U o2 [ ]
Unheated space | “Sefid {1117 77T T[T TII I [TTITTTL 73 A

[ 2X10joists, 16" 0.C., R-19 batt: U-.045

* Air Film R-Values

HEAT FLOW DIRECTION
LOCATION Upwards Herizontal Downwards
EXTERIOR A7 A7 47
INTERIOR .61 .68 .92
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PAGE 4
C.2. BELOW-GRADE AND SLAB-ON-GRADE COMPONENTS - Check appropriate boxes for planned type of constructionto

determine precaiculated overall "'U-value’ including air films, wall, insulation, soil and cavity/solid differences. Stabon grade
F-values are per lineal foot of slab perimeter.

THREE FE .

componeT v R | "R
] Masonry or concrete wall withoutinsulation .288 094
1 Concrete block with insulated cores L1132 .063
T 1Masonry or concrete wall with R-Sinsulation board 113 .063
I Masonry or concrete wall with R-10 insulation board or R-11

insulation batt and 2x4's 072 .048
{JPermanent wood foundation with R-19 batt .043 ] .034
[] Basement floor without insulation 025 .025
[} Basement floor with R-5 insulation 022 .022
"} Other {describe) . '
SLAB-ON-GRADE {or within 2 feet of grade} UNHEATED SLAB HEATED SLAB
[ 1 Slab-on-grade without insulation .81 {F-value} 2.73 (F-value)
[J Slab-on-grade with R-5insulation for 48" total horizontal and vertical .

applicaticn .56 {F-value} .90 (F-value)
O 351ab-on-Grade with R- 10 insulation board for 48" total application 51 {f-value) .82 (F-value)

€.3. WINDOWS AND DOORS - See Tables A-5 and A-6 of UDC Appendix for U-values. You may use manufacturer's
specifications for window and glazed door valuesif they are per NFRC Std 100 or Window 3.1.

D. SYSTEM DESIGN METHOD - CALCULATED ENVELOPE HEATLQSS OF YOUR HOME

Enter values into table from elsewhere on this worksheet and multiply across to find the actual heat loss of each component.
If using precalculated component U-vaiues, do not calculate cavity and solid figures or apply wood frame factors. Total
component heat loss figures in right column to find total envelope heat loss. : '

CAVITY O AREA L woop i oeTuAL I T i HEAT
SOUD I X DIFFEREMCE =
) COMPORENT APPLICABLE SECT. A, FACTOR** SFERCOTN:: t2) B-L;?,ISSR
1O0paque Above-Foundation _______I_ Cavity, __ |--0.78.___] 2038 LT G——
Wall{a. 7)) - B Solid 1452 0.22 0.070 85 1900 )
Opaque Exposed Foundation | Cavity .+ 4 ] 0,076 __. o T04 ]
wall (A. 9.} Solid . 109 85
Foundation Between Grade and | _ Cavity | 10,072 VL2 2411
Three Feet Below Grade {A. 5.) Solid - 558 60
Foundation Wall More Than |_Cavity .+ o _____l 0.048 __ . _2318 ]
Three Feet Below Grade (A, 6.) Solid 805 60
Above-Foundation Windows (A. 2.8) | «a--ve-- 158 [emmmee-- 0,380 __ 8 4836
Foundation Windows{A2b) bl eaeveeeo | ] seassens
Doors(A3) 0000 beeee---- 38 . ] esesves- 0.3721 85 1037
RooforCeiling | ¢ Cavity V| 020 1 | 230 ]
(A 12) Solid 1500 85
floorQverUnheated ' Cavity I | leeiiiid ]
Spaces{A. 13} Solid
BasementFloor . ..o..Savity 1 1500 Lo . .. 0.025___§ 60 1.2220 ]
{A.15.} Solid
SlabOnGrade(A. 14.) | -eeccaa- Lin, ft.| =--=e--- F-\Val.
TOTAL CALCULATED ENVELOPE HEAT LOSS - May not exceed Total Code
Allowed Heat Loss in Sect. B. by more than 1% 21,667
** Adjustment Factors For Wood-Framed Components
SPACING OF FRA- STUD WALLS JOISTS/RAFTERS
MING MEMBERS CAVITY SOLID CAVITY SOLID
127 70 .30 .86 14
167 75 25 .80 A0
24" . .78 .22 .93 07

Alsosee Part C of UDC Appendix Table A-S for window framing adjustment factors.
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E. HEATLOSS BY AIR INFILTRATION (for furnace sizing)

PAGES

Enter appropriate values. Anair change rate of between 0.25 and 1.00 per hour is recommended depending on tightness of

canstruction.

FLOOR ] I . l | TEMPERA- AR HEAT
LEVEL AREA X HEIGHT =  voLyME X CONSTANT X mrrg;}wcs X e = oS
Basement 1500 8 12.000 018 85 .5 Q180
Level § 1300 8 12,000 .018 85 5 9180
Level 2 .018 '
Level 3 018
[Total Conditioned Dwelling Volume 24,000 INFILTRATION HEAT LOSS 18,360
F. HEATING EQUIPMENT SIZING
Enter appropriate vaiue to determine the maxirnum and minimum aliowable heating
equipment capacity in BTU's/HR. {S) Minimum Maximum
System Design Method: Calculated Heat Loss from Sect, D. or
Accepted Practice Method: Code-Allowed Heat Loss from Sect. 8, 21,662 1 aeeeeao--
Code-Allowed Heal Loss {from Sect. B.) smmaeevan 21,687
Infiltration Heat Loss (from Sect. £.) + 18,360 + 18,360
TOTAL DWELLING HEAT LOSS (total of above) = 40,022 = 40,047
Allowable Healing Equipment Size Margin Multiplier X 1.0 X115
ALLOWABLE HEATING EQUIPMENT QUTPUT SIZE RANGE =40,022 = 46,054 {6l
Planned Furnace Output Or Boiler IBR Rating 50,000

G. MECHANICAL VENTILATION SIZING

For etectrically heated dwellings only, enter appropriate values to determine minimum cubic feet per minute (CFM) fan output

te meet one-half air exchange per hour requirement.

1, Dwelling volume from Sect. €. 24,000

2. Less volume of non-living area; area:{ 925 ) X height; ( 8 ) = - __7.500

3. Lessvolume of dead air spaces (cabinets, walls, etc - approx. 20% of living space volume) - 2400

4. Net volume of living area (total of above} = 13,200

5. Minimum cubic feet of air changed per hour {multiply fine 4 by 0.5) = A _&O0

6. MINIMUM REQUIRED MECHANICAL VENTILATION IN CFM's {divide line 5 by 60) = 1 14
Footnotes:

{1} Opagque wall area is wall area minus opening areas of doors and windows.

{2] Temperature Difference = Inside design temperature of 70° minus outside design temperature from Table 22.04-B of
the UDC. Basement inside temperature may be taken between 50° and 70°, Temperature difference for transmission
heat losses only (not infiltration losses} of below-grade spaces of basements is inside temperature minus 10°,
disregarding outside temperature. [If the basement ceiling is insulated, then the basement is considered unheated and
the heat loss from the above heated space through the basement ceiling should be calculated using an outside

temperature of 45°,

13}
(4}
()
18]

the building materials only. See sect. C.2. for typical insulated component U-values.

To do so, you must calculate the heat toss of the whole building.

size.
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These below-grade U-values have the insuiating value of the soil added to the code-required U-values which apply to -
These slab-on-grade F-values are derived from the ¢code-required U-values and include the heat loss through the edge

and body of the stab. See sect. C.2. Temperature difference is the same as for above-grade spaces.
For building additions, show that the existing heating equipment, if used to also heat the addition, is {arge enough.

if desired manufacturer does not have a furnace of this size, then a designer may select the manufacturer's nextlarger
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H. ACCEPTED PRACTICE METHOD

For completion of the accepted practice method, please refer to the Appendix Tables A-l, 2 and 3 and E-}, 2 and 3 of the
Uniform Dwelling Code (UDC). Complete Subsection H.1, if your home is heated with other than electricity. Complete
Subsection H.2.if your home s electrically heated. Area figures should be calculated in Section A, and are referenced below.

SUSSECTION H.1, Non-Electrically Heated Homes Only

‘F'%%Lﬁ%ﬁ%%‘f MINIMUM 0 Singlewsstorm  MINIMUM [ nsulated SIDING: [JWood (R-.77)
WALLINCLUDING ABOVE-FDTN ] !n§u[aled alass DOORS: 3 Solid Wood [ Alum. (R- 1.82)
BOXSILL, USE WINDOWS: [ Triple pane O Uninsulated wistorm [3 Other: R-
TABLE A-1 PLANNED INSULATION PERMITTED WINDOW
TYPE AND R-VALUE: AND DOOR AREA : %
¥ X 100% = %
Above Foundation Window & Gross Above-Foundation % Planned Window
Door Area (A.2.3. + A.3.) Wall Area(A.1,) and Door Area
EXPOSED TWIND :[Osingle- i i
‘f\c,.’u‘_” DASTEION BASEMEN NDOWS [jSnge. glazed OR [JSingle wistorm or insulated glass
ALL, U B :
TABLE A PLANNED INSULATION TYPE AND R-VALUE:

If no number entered in A.4.c., then enter Percent Permitted Window Area from

Table A-2, U, = .25: %
If number entered in A.4.¢., then calculate: -
{{ X %) +{ X %) ] = T
AreaAdb., % Window Area Ad.c. % Window AreaA.da. T Permitied Window
from Table A-2, from Table A-2, Area
Ug = .25 U = 12 i

Basement Wingow Area

, Exposed Fndtn. Wall Aréa
{A.2.b) .

{Ada)

ROOF OR CEILING,
USETABLE A-3

PLANNED INSULATION TYPE: R-VALUE PER INCH:

REQUIRED THICK NESS:

Inchesin cavity (R-38) Inches Over Framing {R-19}

FOUNDATION
WALL, GRADETOQ
3 FEET DOWN

PLANNED INSULATION TYPE AND R-VALUE:

(MINIMUM R-5 INSULATION)}

Completed for demonstration purposes. Hormally only

SUBSECTION H.2. Electrically Heated Homes Only complete the system design method or accepted practice

WALLS ABOVE
FOUNDATION
INCLUDING BOX-
SILL, USE
EﬂﬁBLES E-1 AND

methad .
ALLTHESEMEA. [J ALLWINDOWS {] EXPOSED FOUNDATION ] DOORS INSULATED
SURES REQUIRED: TRIPLE-GLAZED INSULATED TOR-10.54 TOR-8
189 * 1788 X100% = 10.6 %
Total Window Area Above Gr_ade Wall Area U% Window Area
(A.2.3. + b)) (A8)
109 + 1788 X100% = 6.1 Y%
Opaque Exposed Above-Grade Wall : % Upaque Exposed
Foundation Area (A9.) Area{A.8) foundation Wall

REQUIRED ABQVE FOUNDATION WALL U-VALUE {(FROM TABLE E-1): .

: 2 x 6 24" o.c.
PLANNED WALL CONSTRUCTION: foamhoard E=19 bart, RSL}MALUE FROM TABLE E-2: 043

044

ROOF OR CELLING,
USETABLEE.3

PLANNED INSULATION TYPE: blown fiberglass 2.5

R-VALUE PER INCH:

REQUIRED THICKNESS FROM TABLE E-3:  20.0 Inches’

FOUNDATION WALL
FOR FULL HEIGKT

2" XEPS R10.5
(MINIMUM R- 10 INSULATION])

PLANNED INSULATION TYPE AND R-VALUE:

Register, November, 1895, No., 479
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TABLE A-1
WALL INSULATION GUIDE
(Based on U, requirements ahove the foundation wall for non-electrically heated dwellings)

. MAXIMUM PERCENT WINDOW AND BOOR AREA
ALLOWABLE FOR INSULATION TYPE
Uy=.12
INSULATION TYPE ] - . Backed Aluminum
. o % inch Plywood Siding Siding '
R-11 Batt _ 68 84
R-11 Batt, R-1.22 Fiberboard 8.7 9.9
R-11 Batt, R-5.27 Extruded Polystyrene o 124 13.0
R-11 Batt, R-10.54 Extruded Polystyrene -~ 149 153
R-13 Batt 83 98
R-13 Batt, R-1.22 Fiberboard 10.3 . 112
R-13 Batt, R-5.27 Extruded Polystyrene ' 13.1 136
R-13 Batt, R-10.54 Extruded Polystyrene 153 16.6
R-19 Bats , 12 122
R-19 Batt, R-1.22 Fiberboard 12.3 13.1
R-19 Batt, R-5.27 Extruded Polystyrene 14.7 15.1
R-19 Batt, R-10.64 Extruded Polystyrene 16.3 156

Note: The following assumptions were vsed to derive this table:
1. Door ares = 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 iz carried down through the box sill

TABLE A-2
EXPOSED FOUNDATION INSULATION NON-ELECTRICALLY HEATED DWELLINGS
Maximum Percent Window
Ares
Foundation Insulation Single Double
Exposure . Requirement Type glazed glazed
Less than 26% of foundation exposed Uy =25
R-5.27 104 24.8
R-11batt 155 342
oL Multi-cel insul. block (R-12.06) 16.0 35.0
More than 25% of foundation exposed - Uy =.13 R-11 batt 39 8.7
) R-13 batt 48 ’ 10.6
Multicell insul. block
R-12.06) ) 45 99 .
Uy =.12 R-11 batt 390 67
- B-13 batt 39 85
Multi-cell inaul. block
(R-12.06) 35 7.8
TABLE A-3
INSULATION LEVELS REQUIRED TY) MEET CEILING U VALUES
FOR NON-ELECTRICALLY HEATED DWELLINGS
R-Value Required
U, Value Insulation In Cavity Over Framing
029 Fiber glass hatt R-38 R-19
Fiber giass blown 18.6 in. (R-34) 8.1 in. {R-20)
Rock wool 10.9 in. (R-33) 5.4 in. (R-16)
Cellulose 9.5 in. (R-35) 4.0 in, (R-15)

Note: The following assumptions are used:
1. Fiber glass blewn = R-2.5 per inch
2. Rock wool = R-3.0 per inch
3. Cellulose = R-3.7 per inch
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TABLE E-1 - DIRECTIONS FOR USE
Table -1 was formulated with the following assumptions:
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The doors have R-values of at least R-8 and form 2% or less of the above-foundation wall.
door area

gross wall area + box sill

37.82

X 100%, in this case =

x 100% = 2%

1512.18 + 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 case, the insulation level may be calculated by the method ﬂlustrated

followmg Tables E-1 and E-2.
TABLE E-1
MAXIMUM ABOVE-FOUNDATION WALL U.VALUES FOR ELECTRICALLY HEATED HOMES
PERCENT WINDOW AREA
5 6 T ] 9 10 39 12 13 14 15 16
0of 085 062 059 056 053 050 045 043 040 036 032 029
5t 065 061 058 055 051 048 044 041 037 033 029 025
8| .084 061 058 {055 051 048 044 040 037 033 029 025
PERCENT 7| .064 061 058 054 051 047 044 040 036 032 029
8| 064 061 057 054 050 047 043 039 035 031 027
97 064 061 057 054 050 046 043 039 035 031 027
OPAQUE 10{ .064 060 057 053 056 046 042 038 034 030 028
111 064 060 057 053 049 046 042 038 034 030 025
12| 053 060 068 053 049 045 041 037 033 025 {025
FOUNDA- 13| .083 060 056 052 049 045 041 037 033 028
14| .063 059 056 052 T8 044 040 036 32 027
16! .063 059 055 052 048 044 040 036 031 027
TION 16§ .063 059 055 051 047 43 039 035 031 026
17] 062 059 055 051 047 043 039 034 030 025
18| .062 058 055 051 D47 042 038 034 029
AREA 19| 082 058 054 050 045 042 087 033 028
20| .062 058 054 050 046 041 087 032 028
21} .061 057 053 049 045 041 036 032 027
221 061 {057 053 549 045 040 036 031 026
23] 081 057 053 048 044 040 035 .- 03D 025
24| .06t 057 052 048 044 .038 034 029
251 060 056 052 048 043 038 034 029
TABLE E.2
FRAME WALL & BOX SILL U-VALUES FROM DIFFERENT
BUILDING MATERIALS AND METHODS
2x6 2x6 Double 2% 4 o
2 x 4 FRAMING FRAMING FRAMING 2x 8 FRAMING -
Insulation Type 160.0.1 16"0.C. 24"0.C2 24" 0.C.
R-11 Batt 0.091
R-11 Batt, R1.22 Fiberboard 0.081
R-11 Batt, R5.27 Polystyrene 0.060
R-11 Batt, R10.54 Polystyrene 0.045
R-11 Batt, R7.21 Isocyanurate 0.054
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, R10.54 Polystyrene 0.043
R-13 Batt, R7.21 Isocyanurate 0.050
R-13 Batt, 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 0.036 0.035 0.034
R-19 Bait, R7.21 Isotyanurate 0.040 6.039 0.039
R-19 Batt, R14.4 Isocyanurate 0.031 0,030 0.630
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’ 2%6 2x6 Double 2 x 4 or
2 x 4 FRAMING FRAMING FRAMING 2 x 8 FRAMING

Insulation Fype 1670.C.1 16"0.C. 24*Q.C2 24°Q.C.

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
Iepeyanurate

Two 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

urate

Two R-13 Batts, R14.4 0.027

Isocyanurate

1assumes 20% framing, 80% cavity.
2Assumes 17% framing, 83% cavity.

MANUAL CALCULATION METHOD

To calculate the required wall U-value without using Tables E-1 and E-2, use the method outlined below:
Step 1: Caleulate the above grade wall composition. '

% Window area = 10.63%
% Door area = 2.12%

% Opaque foundation area = 6.10%

% Opaque wall & hox sill area = 82.25%

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

Uo - (Uw x %w) - (Ud x %d) - (Uf X %f) = Uwall
Gorwall
Where: .
U, = Required overall above grade wall U-value, use 0.080 for an electrically heated home
U = The U-value of the windows (= 1/R-value) '
Yoy = The fraction of window area calculated in Step 1
Uq = The U-value of the doors (= 1/R-value)
%gd = 'The fraction of door area calculated in Step 1
Ur = The U-value of the insulated foundation
%r = The fraction of exposed foundation calculated in Step 1
Yowall = The fraction of opaque wall and box sill area as calculated in Step 1
Usall = The maximum U-value of the opague wall and boz sill to be calculated

In our example:

The window R-value = R-2.78
The door R-value = R-8.85
The foundation R-value = R-12.4

Ugall =

0.080- (0.341 x 0.1053)- (0.113x 0.0212)- (0.080 x 0.0610)

U=1278 =0341
U=1/885=0113
U=1/124 = 0,080
. =0.045
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 In this case, the maximum U-value of the opaque wall and box sill is 0.045 Btwhr, sq. ft. °F. For compliance, the
insulation which is installed in the wall and box sill must provide a U-value which is less than or equal to 0 045 Table
E-3 shows the U-values obtainable 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 necessary 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 =3.7/in
Expanded perlite R =2.7in
Mineral Fiber (rock, slag, or glass) R =3.3/in
Polystyrene beads R =2.9/n
Fiber glass, blown R =256

— The insulated area is 30% cavity and 10% 2 x 6 framing
— There are no skylights in the ceiling/attic assembly : -
— The R-value of the ceiling finish materials plus air films is R-1.2

— '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 caleulate the required U-value as shown after Table E-3.

TABLE E-3
INSULATION LEVELS REQUIRED TO MEET CEILING U, VALUES

Dwelling Amount Required
Fuel In Cavity
Type Up Insulation Type Depth (R-Value)

Fiber glass Batts ' 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 17.5 in. (R-52)
Blown Fiber glass 20.0 in. (R-50)

MANUAL CALCULATION METHOD

To calculate the required ceiling insulation level for ceiling/attic assembhes, use the following method
Step 1: Calculate the required U-value for the attic floor, Uy, with the fo]lowmg formula.

Up =

Where:
Up =

UoAo — UsAs — Uh Ah
AF

The required U-value for the attic floor
The overall U-value set by the code, use 0.020 for an electrically heated dwelling

The overall attic/ceiling area including the attic floor, any skylights and the attic hatch or -
access panel

The U-value of the skylights including the frame
The area of skylights, including the frame (if there are no skylights, set equal to zero}
The U-value of the attic hatch or access panel

The area of the attic hatch or access panel (If the hatch is to be insulated to the same level as
the attic floor, add the area to the floor area, Ar, and set An equal to zero. If the attic hatch or
access panel is not a part of the thermal envelope, set An equal to zero.)

The area of the insulated attic ficor, equal to the overall attic/ceiling area minus the attic hatch
and skylight areas, if any.
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Ezample: For the attic of an electrically heated dwelling with an overall attic area of 1500 sq. ft. The attic hatch is
14"C24” and is to be insulated with two R-19 fiber glass batts, the rest of the attie is to be insulated with blown :mneral

fiber with an R-value of 3.3-Rfinch. There are two skylights, each 6 square feet with R-values of 1.8,

The R-value of the attic hatch is the sium of the R-values of the batts plus R-2 for the finish materials and air films,
R=19+19+2=40

The U-value of the hatch is Uy, = 1/40 = 0.025

The U-value of the skylights Ug = 1/1.8 = 0.56

The area of the hatch = 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 1500 - 12 - 2.3 = 1486 sq. ft.

Up= (0.020X1500) - (0.56)(12) - (0.025)2.3} = 0.0156
1486
Step #2: To calculate the amount of insulation needed over the framing and cavity areas, d, of the athc floor use the
following formula:
d= - (Rme) h - M
Ur (Rfa.n) (%CHBEW/in) + (%WXR/in} R/in)
Where .
d = -depth of insulation at cavity in inches
Ug = required U-value of floor calculated in Step #1
Rfin = R-value per inch of insulating material obtained from manufacturer or Table A4
h =  height of framing, 5-1/2” for 2 x 6 framing or
7-1/4" for 2 x 8 framing, for example.
- %G = fraction of floor which is cavity (usually assume 0.9}
BW = fraction of floor which is framing (usually assume 0.1)
RWin = R-value per inch of wood framing (usually assume 1.25 Rfinch}
Ran = '?lli-;)alue of interior ceiling finish materials, including air films (usually assume R-
d= 1 +55- (L.25X55) . + 12 = 1959 inches
0.0166X3.3) (0.9X(1.251{(0.1X3.3) 3.3

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

TABLE A4

COMMON CONSTRUCTION MATERIAL R-VALUES*

Density " Perinch For thick.
Material Description (bper  _thidmess __ nessilisted
cu ft) R-Value R-Value
BUILDING Asbestoscement board . .. ..uuvrnrnnreriraeiirrisasarisrinascnaasanannn 120 0.25 —
BOARD Boards, Ashestoscement board. . .viveriieiiniiiteiritanaiiientnsnenns %in. 120
panels, —_ 0.03
subflooring,
sheathing, woodbased Asbestos-cement BoRId.. ..o ivviuieiivacnnnnreraniinteraainanas ¥ in. 120 —_ 0.06
panel products Gypsum or plaster board cvuiiveiesicvnrenarsrninetssncnncssanes %in. 50 -_ 0.32
50 —_ 045
34 1.25 -
34 aan 0.31
34 —_ 0.47
34 —_ 062
34 —_ 0.93
18 —_ 132
18 —_ 2.06
Sheathing, intermediate density 22 —_ 122
Nail-base
B S %in 25 114
Shingle backer «uoiiiiiiiiiiiiiiinaianiararrrrereansassrarses % in. bt 0.94
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Material Description bper  _thickness ~__ nesslisted
cu ft) R-Value R-Value
Shingle batker ..vvviivniinniiiiaiiaas .18 —_ 078
Sound deadening board ...uvnnniiaiisaan " 15 —_ 135
Tﬂeandlaympaneh,plmnoranoushc vesrann 18 250 —
faretrerseeresiatanaaas ieeeresreerneans 18 — 125
Ceeessresssrasaas Vierarerieneeans 18 - 1.89
Laminated paperboard.......cveveieneanns 30 2.00 —_
Homogmeousboazdﬁ'nmrepu]pedpaper... teeenveennas 30 2.00 -—
Hardboard
Medium density siding 40 —_ 0.67
Other medium density .. 50 137 —_
High density, underlay 55 122 —
High density std. tempered ........ Cebmenssrasteatanansnenns vesanbaten 63 1.00 -
Particleboard
Low density........ e mmesresseetaseeaerarretauaaneania F 37 1.85 —
Medium density 50 1.06 —_—
High density .. 62,5 085 —_
Underlayment 40 —-— 0.82
Wood subfleor _ — 0.94
BUILDING Vapor-permesble felt ...... N eesiaaatansrnrerrerasaorarnaaran reaenmeeaas — 0.06
PAPER Vapor-zeal, 2 iayers of mopped 15 ]b felt ........ S— — 0.12
Vapor-seal, plastic film .....coovvveianiann.,. vee — - Negl.
ROOF Preformed, for use above deck
INSULATION Approximately .....ooiiiiiiina. N .- — — 1.39
Approximately ..... : —_ — 298
Approximately ..... —_ _ * 417
Approximately ..... —_ — 556
Approximately .ovvvnnnneiiineaa - - 6.67
Approximately ...ovviiiininians — — 833
Cellular glass ......... 9 2.50 —
MASONRY Cement mortar............ ceranans 116 020 —_
MATERIALS Gypsun-fiber concrete
Conerete 87%% gypsum, 12% wood chips ......... P A . 51 0.60 —_
Lightweight aggregates 120 0.1% —
including expanded shale, 00 0.28 —
clay or alate, expanded 30 040 —
8lags; einders; pumice; 60 0.59 —
vermiculite; also cellular 40 086 —_
concretes 30 LIl -
20 143 —_
40 108 —
30 141 —
20 2.00 —_
Sand and gravel or stone aggregate {oven dried} ...vuutaa.s 140 0.11 —
Sand and gravel or stone aggregate (ot dried) 140 0.08 —-—
116 0.20 —
MASONRY 120 020 -
UNITS 130’ 0.11 -
-_— —_ 0.830
-— —_ 1.11
—_ —_ 152
— -_ 1.85
—_— —_ 222
— — 250
Concrete blocks, 3 oval core:
Sand&gnvelaggmgate ........... feesriterebrsererrrnanranins 4in. —_ —_ 071"
8 in. — -_ 111
12 in. —_ —_ 128
Cinder BEETegate .. cvvtmnrrrrarrereraseasereaners crntneenas 3in. — —_ 0.86
....... cre- . 4in, — —_ i1
trasaviasnena 8 in. — - 172
................................................ 12 in. —_ - 139
Lightweight 3in. —_ _— 127
aggregate{expanded 4in. — — 150
shale, ¢lay, slate 8in, * -— —_ 200
or slag; pumice) 12 im, —_ 227
Concrete blocks, rectangular core
Sand & gravel aggregate
2core, 83" 36 1b —_ — 1.04
Same with flled cores — — 1.93
Lightweight aggregate (expanded shale, clay, .. ..
sglate or slag, pumice): ........... tererrirrare
Goore, 671910 . iitiirannn.. . —_ — 185
Same with fitled cores vviivnninann P _ — 299
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- Density Per inch For thick-
Material Deseription (bper  _thickness ~_ nessligted
cu ft) R-Value R-Value
P - i 1 S _ — 2,18
Same with filled cores . —_ —_ 5.03
8 core, 12738 1b....... —_ — 248
Same with filled cores ...... — - 582
Stone, lime or sand ..., — 008 —_
Gypsum partition tile; ...
3x12x30in solid ...... Pbarasesirresttaratasaasnns phenvrasessansanes —_ i 1.26
8x12x308n, dcell,...uuuuns, etetereieerasianeas feeranssseees — — 1.35
4% 1223080 3=cell.......... PPN Sieaseshassaisaas o 167 °
PLASTERING Cement plaster, sand agEregate ......vveeruiuernsasnarrasrsnsassonoannns 116
MATERIALS 020 —
Sand ageregate ..viiiiiiiiiarerrtitirattristrstanrnarssinnes ¥ in. - —_ _ 0.08
Sand 8gETeEate . .uiuiiiriiciiraiiitanisaiatess s raarnnnans ¥ in. —_ - 0.15
Gypsum plaster:
Lightweight aggregate co.vuieeriermsncanrasssansasesrannananas %1in. 45 — 032
Lightweight aggregate . coeevrrenrvrrsreearnnsssnscssssssnassann % in. 45 — 0.29
Lightweight aggregate on metal lath.....covenravanneeiinancnss ¥in. — —_ 047
Perlite aggregate ..... reearsesiasessesssasruTiaTnesersaanseraaraarunns 45 0.67 -
Band aggregate 165 0.18 —_
Sand agEregate ii.iciiiiiiiiariiriisisiirsniasrmaateaannrnas %in 105 = 0.99
Sand aggregate ..u.iiiiiisiiieiriitiiiiniiitiiiintisaenarnnns %in. 105 - 0.11
Sand aggregate on metal lath .....o.iiiiiaitnn. tareerrrevaanes ¥in — — 0.1
Vermiculite aggregate .ovverereririneerssrrrrrarnnrares vererrvany veen 45 0.59 —
ROOFING — 021
T0 - 0.15
10 - 044
10 — 0.33
P i —_ -_— 905
‘Wood shingles, plain plastic film f26ed ..v.vvevrvimecrrerennacanns —_ —_ 0.94
SIDING Shingles: ) :
MATERIALS ASDeBtOS-CEIMENE .« o v vvesnasrancnninsassnsnrasnnnvsnanannmunanssnrasvssn 120 —_ 021
(Om flat surface) Wood, 167, TA™ EXPOBUIE «ecucesesnrneeccenarsisesnsnsnananssnnrasnsanas — _— 0.87
Wood, double, 167, 127 €XPOSUIE . v.vreneursnsaransaranssnrnnsurasns — —_ 1.19 ;
Wood, plue insulating backer board .....c..cevivarennsecnconsns B/16 in. e — 149
Siding: . .
Asbestoscement, %* lapped —_ —_— 0.21
Agphalt roll SIdIng. . c.oveieeasieressrasrtasssrssrantrnrsorssssresrnarss — —_ 0.156
Asphalt insulating siding (A" bd.) . vauvvnrreinmnniianiaa. reeraans P ‘- — — 146
Wood drop 1 X 87 evurvrrienersernsnnnnmnnes benesersanan vanenas RPN — - 0.79
Wood bevel, % x 8™ lapped...ecvenvrnnannns PSPPI eraananra e ereiise — —_ 081
Wood bevel, %" x 10" lapped. ..ovvvvvnans, ieeianiaaas eentrearaaanas —_ - 105
Wood plywood %7 1apped . .vvnnvancrrrerrarnsinnsonnss PP — — 0.59
Aluminum or steel, over sheathing, hollow-backed. —_ —_ 0.61
Insulating-board backed nominal R .....uneriencaracnnsiasiassnnaraas — — 182
Insulating-board backed nominal %~ foil backed - - 296
Architectural glESS . .v.vnvneenrienniirissuaniasnnennsssaraansansasasnas — — 0.10
FINISH Carpet and Abrous pad ...vviiiiiiiniiiiriiirssrercssasasaressarsnanes —_ — 208
FLOORING Carpet and rubber pad....... P, — -— 123
MATERIALS CoTE e . nivcnscnrannrrasasansaravaasanrasessnssersasnanrens % in. - — 028
DOITAZZO c e svsaerssnansnsnansssnsrasensvrsssersnenmerravsnsanseanses lin. -— - 0.08
Tile-agphalt, linclenm, vinyl, rubber ....vvveiiivaiinarinirrvnsanansananns — —_ 005
Wood, hardwood Gnish....cocvvvviirisnrsnrnrnsnnnsnrsnncnnsns ¥ in. — —_ 0.08
INSULATING Mineral fiber, fibrous form processed from xock, slag or glass
MATERIALS
Blanket and batt
Apprax, 210 2% . . it iii ittt ara e iaara s aaraaras Note 1 - — 7
P T B Note 1 - — 11
ADPTOX. S 0 BY” o eiviiinirricii s rasaraea s, Note 1 — —_ i9
Board and Slabs Cellular 628 vocvnrervecnoes Crvsravarerenes Crertsenererennae ] 2.50 —_
Glass fiber, organic bonded ... ovvviirererranneens tevesnsnserrasevnrrrnen 4-9 4.00 —_
Expanded rubber (rigid). coviviereiiiiiiiiiarisersnisiariaisorsersaraans 45 455 —
Expanded polystyrene extruded, plain....cvcoveiirvrnircraaierraeranannas 18 4.00 —
Expanded polystyrene extruded (R-12 exp.).cvvvvnervnccriansansannrnnars 2.2 5.00 —_
Expanded polystyrene extruded (R-12 exp.} (Thickness 17 and greater) ..... 35 526 —
Expanded polystyrene, molded beads.....cocoiviiinnmnieaniinsnnnanninneas 1.0 357 -
Expanded polyurethane (R-11eXp.) civieiiiiiiiinirrsnsisnransnssanaenis 15 6.25 —
Mineral fiber with resin binder. 15 345 —
Minera] fiberboard wet felted
Core or roof ingulation . .yuiuciiiiiiuiasniiasisoseanns Nesebestatesiicans 16-17 294 —
Acoustical Hle...... Neembasasaen Wbsseauns vedsasesaieias hiesieriaiesins 18 238 —
Acoustical Hle . ... u i i i i i e b e e 21 2.70 —_
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Material Description (bper  _thidmess ~ _ messligted |
cu ft) R-Value R-Vaiue
Mineral fiberboard wet molded
Acoustical tile 23 238 —_
Woed or cane fiberhoard
Acoustical Hile.....vevervisnninreicnnenas %in —_— - 125
Acoustical tile.. veerens Y in —_ - 189
Interior fnish (p]a.n}:, hle) ...... ceree 15 2.86 —
Insulating roof deck
Approximately ....ociiiieiiiiianas et ttrerrersanararannne 1% in, - — 417
Approximately ....coiieiannns Veererarerarserraans 2in. — — 556
Approximately ... ...iiuiiian ks rsrrrareraraanns 3in. —_ —_ 833
Wood shredded (oemmted in preformed 81aDs) ... ccvverrerrininacnaneanaas 22 1.67 —_
Foil faced, glass fiber — reinforced cellular polyisocyanurate. .......oaeue. 2 7.04 —
Nominal 0.5 80, .. urerrirrrreerrisasessteasansesnonnans [ 2 — 36
Nominal 1.0 in 2 — 72
Nominal 2.0 in 2 — 144
Looss Fill Cellulose insulation (milled paper or wood pulp} 253 3.70 —_
Sawdust or shavings 0815 222 —_
Wood fiber, softwoods 20-35 333 -
Perlite, expanded 50-8.0 2790 —
Mineral fiber (rock, slag or glass):
© Approximately 3*........... S [+ 73 ] 8-15 —_ 9
Approximately 4%" ... 8-15 — 13
Approximately 6%" ... 815 - 19
“Approximately 74" ... 815 — 24
Silica aerogel ...... 76 5.88 —
Vermiculite (expanded) 7.0-82 2,13 —
bererineies Cereeearaians A 4.0-6.0 2.27 —
WoOoDs Maples, oak and similar hardwoods . ..coovvnanienannnn. vereans terenenas 45 091 —
Fir, pine, and similar softwoods 32 125 —
Fir, pine, and similar softwoods .. ¥ in. 32 — 0.94
1% in. 32 — 189
2% in. 32 —_ 312
3%in. 32 —_ 435

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 Haodbook of Fundamentals 1972,
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TABLE A-5
COEFFICTENTS OF TRANSMISSION (U) OF WINDOWS, SEYLIGHTS, AND LIGHT TRANSMITTING PARTITIONS *

(These values are for heat transfer from air to air.)
Biu per (hlz;lé;qut) (F Deg}

VERTICAL PANELS (EXTERIOR WINDOWS, SLIDING PATIO DOORS
AND PARTITIONS) — FLAT GLASS, GLASS BLOCK AND

PLASTIC SHEET
Exterior!
Deacription Winter Summer Taterior
Flat Glass
single glass 1.13 1.06 0,73
insulating glass - double? : :
8/16 in. air space 0.69 0.64 0.51 -
% in. air space 0.65 061 0.49
% in. air space 0.58 0.56 0.46
% in. air space, low
emissivity coating® :
emisgivity = 0.20 038 0.35 0.32
emisgivity = 0.40 045 0.44 .38
emissivity = 0.60 052 0.50 - 042
ingulating glass — triple?
¥ in. air spaces 047 0.45 - 038
% in. air spaces 0.35 0.35 0.30
storm windows '
1 in4 in. air apace 0.56 0.54 044
Glass Block* 0
6x6x4in thide 0.60 0.57 0.48
8x8x4in thick 0.56 0.54 044
— with cavity divider 048 0.46 038
12 x 12 x 4 in. thick 0.52 0.50 0.41
— with cavity divider 0.44 042 0.36
12 x 12 x 2 in. thick 0.60 0.57 0.45
Singie Plastic Sheet 1.09 10D 0.70
18ee Part C for adjustment for various window and sliding patio door types.
2Double and triple refer to the number of lights of glass.
%oammawaghsssmﬁcefaunganspaee,aﬂotherglmsurfammmted
4Dimensions are nominal,
*Reprinted with permission from ASHRAE Handbook of Fundamentals,
PART B
HORIZONTAL PANFELS (SKYLIGHTS)
FLAT GLASS, GLASS BLOCK AND PLASTIC BUBEBLES
Esterior!
Description Winters Summer® Interior®
Flat Glass
single glass 122 0.33 0,96
insulating glass — double?
3716 in. air space 0.75 0.49 0.62
% in. air space 0.70 0.46 0.59
% in. air space 0.66 044 058
% in. air space, low
emissivity coating®
emissivity = 0.20 046 031 0.39
emisgivity = 0.40 2.53 0.35 0.45
emisgivity = 0.60 0.60 0.40 0.50
(lass Blockt
11x 11 x 3 in. thick with cavity divider 0.53 0.35 0.44
12 x 12 x 4 in. thick with cavity divider 051 0.34 042
Plastic Bubbles” :
single walled 1.15 0.80 | —
double walled ) 0.70 0.46 —_
SFor heat flow up.
®For heat flow down.

7Based on area of opening, not total surface area.
{See following page for Part C of this table,)
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: : ’ PART C
ADJUSTMENT FACTORS FOR VARIOUS WINDOW AND SLIDING PATIO DOOR TYPES
(Multiply U values in Parts A and B by these factors)

Deseription . i g Single Double or et
Glass - Triple Glass - Storm Windows

Windows B . :

Al Glass® . 100 100 ) .. 100

Wood Sash — 80% Glass 10.90 © 085 : : : S 0.90

Wood Sash— 60% Glass i 0.80 085 C - 0.80

Metsl Sash — 80% Glass 1.00 1.20 . . - 1209
Sliding Patio Doors Co - : S S :

Wood Frame _ 085 . _ . 100 -

Metal Frame S 100 _ P10 -

SRefers to windows with negligible opague area.
$Value becomes 1.00 when storm sash is separated from prime window by a thermal break.

TABLE A-6
COEFFICIENTS OF TRANSMISSION (U) FOR SLAB DOORS*
Btu per (kr) (sq ft} (F Deg)
. Wintar )

Thickness! _ Solid Wood, With Storm Deor Summer,

No S_t.onn Ioor " Wood ’ Metal No Storm Door
1in a 0.64 030 .39 061
1% : 0.55 028 0.34 0.53
1% : - 0.49 027 _ 0.33 ‘ . 047
2in, 0.43 024 029 042

Steel Door

1% in, . . c o
A3 059 . - — 0.58
B¢ . 019 - — ' 0.18
cs 047 — — 0.46
INominal thickness, . :

2Values fgr wood gtorm doors are for appmnmak.ely B50% glass; for metal storm doors values apply fo_r any percent of glass..
%A = Mineral fiber core (2 lb/eu ).

“B = Solid urethane foam core with thermal break.

5C = Solid polystyrene core with thermat break.

Note: Hollow core doors 1% in. thick - R = 2.17; U = 0.46
1¥in thick-R=222; U=045

*Reprinted with permission from ASHRAE Handhook of Fundamentals,

Register, November, 1995, No. 479



146 - WISCONSIN ADMINISTRATIVE CODE
ILHR 20-25 Appendix

INSULATION, EQUIPMENT AND CONDENSATION CONTROL

This appendix is a guide for the proper installation of insulation. The preceding appendices indicated the required
amounts and types of insulation 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
includes 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 mswated floors. All metal window, skylight,
and door frames should contain a thermal break.

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

Cork board cuuie o iiiiiiiiii i ciaiirir s rearastraisiaeas ettt inreesa e ranan veeans FS HH-I-561
Cellular glass ...ocvniiiieniiiiinniiioainiiiiisinssnes rssearssertisstritierasaes FS HH-I-551
Duct insulation ....covvivernnennsiiiserenioisossnnnans eteeetriaseateaanarrerronrens FS HH-1-558b
Expanded polystyrene insulation board ... .ooeenietiiiiniierirnieiaiiieiniciaanaans FS HH-I-524
B0 ¢ L PP FS LLL-I-535 or ASTM

. C-208 Class C
Insulation board (urethane)y*................c.c..iL errereraaserereriiieerrsasanasaan FS HH-1-530
Insulation, thermal (Perlite) .......civvvrererereseiviarirevernssscsininsssnsnncenres. 0S5 HHI574
Mineral fiber, pneummatic or poured ....... D P S HH-I-1030A
Mineral fiber, insulation blanket. ......coiviiiiiiniiieiiiiniiiciiaiirreeiranrrnnraes FS HH-I-521E
Perlite. . ieiiireneiniiiariiinrinonnnnnas N easraresiesensastateesacasteetastantrannen FS HH-I-526a
Perimeter instlation ....ocverreereresccsnrnrssressrsvrssossortnnsneans Cettamceatarens FS HH-I-524a -

Type I
................................. Cetameassretsicasentsarestostesitansassssnrsansassens FS HH-I-558b Form A,
: Class 1or 2
Reflective, thermal ....covvvneeiininiciicieiorieiancennn, A FS HH-I-1552
Structural fiberboard insulation roof deck ....ovvvniiiiiiiieiiii i AIMA IB Spec. No, 1
Cellulose; vegetable o Wood fIbEr . viiiviiiriiiiiiiiicairaeeeiainiiriernseennceanens FS HH-I-515b-25
VermHOULIBE < ivutnniiiiiieriietiireemcmreiarasacasanesannnnrosrenesirssosessannnsnnes FS HH-1-585
Vermiculite, water repelient loose ﬁ]l ......................................... vesvaes FHA UM-30
Mineral ﬁber, roof INSUIAtion .uuiuiiiierniiiiiiiiiie i iiiiiarar et ii e eaaieaanearans HH-I-526¢
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 based on the
insulation value of the mass. Some manufacturers offer other products such as R-8, R-13 and R-22. The specific

thickness of insulation required for a specific “R” value may vary from one manufacturer to another due to differences in
base materials and manufacturing processes.

General Guidelines

1. Install insulation so the vapor barrier faces the interior of the dwelling.

2. Vapor barriers should not be left exposed,

3. Insulate all voids of the building envelope including small spaces, gaps, around receptacles, pipes, ete.

4, Place insulation on the cold side of pipes and ducts (see Fig. 4). Insulation is not required for supply and retu.m air
ducts in heated basements and cellars.

Ceilings

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

1. Fastening from below (Fig. 1b).

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

3. Laying the insulation in from above when the ceiling finish material is in place (Fig. 1a).
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FASTEN VAPOR,
BARRIER. TD PLATE

Fig. la ¥ig. 1b

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).

Fig. 2

Insert friction-fit blankets between ceiling joists (Fig. 2). Allow insulation to overlap the top plate of the exterior wall,
but not encugh 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 not shown.
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Insert blankets into stud spaces. Working from the top down, space fasteners per manufacturers recommendations,
fitting flanges tightly against face of stud (Fig. 8). Cut blankets slightly over length and fasten the vapor barrier to the
top and bottom plates.

0
Al

Insert insulation behind (cold side in winter) pipes, ducts, and electrical boxzes (Fig. 4).

FILL ALL CRACKS

: _ AROUND POORS AND WINDOWS
Fig. 5 (CONER. WITH VAPOR. BARRIER)

Fill small spaces between rough framing and door and window heads, jambs and sills with pieces of insulation. (Fig.
5), .

eud IV WDER,
THAN &¥u epace

NOWN =STAMNB AR
jon STUP SPACE wibrh

<

Fig. 6a

Insulate nonstandard-width stud or joist spaces by cutting the insulation and vapor barrier an inch or so wider than
the space to be filled (Fig. 6a). Pull the vapor barzier 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.
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Masonry walls may be insulated by inserting insulation between furring strips spaced at 16 or 24 inches o.c. (Fig. Ta
and 7b). It is recommended to apply the vapor barrier to the inside surface. :

=\

Fiq. &

Rigid insulation in stress skin panels (Fig. 8) may also be used to insulate walls, ceilings and roofs, .
Floor and Crawt Spaces

Floors over crawl spaces (Fig. 8a) should be insulated either by insulating the foundation walls or by placing
insulation on or between the joists. Insulation should be securely fastened. In all cases, the vapor barrier side of the
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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, )

Dropped Soffits

Insulation of dropped soffits over kitchen cabinets, 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 applied, a “board” (plywood,
hardboard, gypsumboard, etc.) should be installed over the cavity to support insul_ation.

In multiple dwellings with back-to-back ldtchens or baths, it is necessary to éxtend'ceiling finish material over
dropped soffits to the party wall to aveid loss of acoustical control and to provide adequate fire stops.

Rigid Insulation

Rigid insulation is available in various sizes and thicknesses made of polystyrene, polyurethane, cork, celiular glass,
mineral fiber (glass or rock wool), 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.

Installation 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.

WALL gp VENES
FluIsH Fm;:un
Fig. %a

& e—— RiGID
INSUL ATION

Fig, 9c

Frame Construction: When rigid insulation is used with frame construction (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, :
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Riai>
INSULAT ON

INTERIOR
FINISH

_ SIBING

hd INSULATION

Fig. 1lle

Roof Insulation: Roof insulation boards are usually installed with an approved adhesive, hot asphalt, or may be
nailed to the roof sheathing, The manufacturer’s instructions 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 foundation walls adjacent to heated crawl spaces, basements or cellars
(Fig. 11a). Installation is usually accomplished with adhesive and/or mechanical fasteners. Perimeter insulation should
be installed against the foundation wall or extended into the interior of the building to a distance equal to the design
frost line (Fig. 11b, ¢ and d). Where the slab bears on the foundation ledge, the insulation should be a load-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 resistance of the block will vary depending upon the types of insulation used and the configuration
of the cells. An example of a typical multi-celled block is shown below.

SR
(VAR /\Q_\

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 manufactured products that can easily be poured.

BLOWN ATTIC INSULATION

There are several factors pertaining 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 depends on
thickness and weight of insulating material applied per square foot. Federal specification HH-I-1030A for insulation
requires that each bag of insulation be labeled to show the minimum thickness, the maximum net coverage, and the
minimum weight of (that particular) insulation material required per square foot to produce resistance values of R-80,
92, 19, and 11. A bag label example for blown insulation is shown in Fig. 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 insulation is specified, and the
density or number of bags is not, the desired or assumed thermal resistance (R) value may not be achieved. The

important characteristic is weight per square foot. Thickness is the minimum thickness, not the average thickness
experienced in the field.

Adequate baffling of the vent opening or insulation blocking should be provided so as to deflect the incoming air above
the surface of the installed blown or poured insulation. Baffles should be made of durable material securely fastened.
Baffles should be in place at the time of framing-inspection. ‘

Three blown insulations that provide R-19 are:

Minimum Mazimum Net Bags/1000
Material Thickness _ Coverage/Bag Sq. Ft.
Cellulose o5 59 sq, R (40 Ib, bag) 17
Glass fiber 8’ 51 sq. ft. (24 1b. bag) 20
Rock wool 64" : 26 sq. ft. (27 1b. bag) 38

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

(Based on 25-pound nominal weight bag)
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R Maximum
) . Minimom Minimum Weight Bags per Net Coverage
R-Value Thidmess per Sq. Ft. 1000 Sq. Ft. per Bag
Number of bags per 1000
To obtain an insulation Installed insulation should The weight per sq, &, of installed sq, ft. of net area should  Contents of this bag should not
registance R of: not be less than: ingulation should be not less than: not be less than: cover more than:
R-30 13% in, thick 0.768 1bs, pet 8q. 1. 30 33 sq. £t
R-22 10 in. thick 0.558 1bs., per 3. ft. 22 45 3q. ft.
R-19 8% in. thick 0.489 1bs, per 8q. f. 20 6189 ft.
R.11 5 in. thick 0.279 ibs, per 84, ft. 11 90 sq. ft.
Weight contents: not less than 24 1bs.
R-values are determined in accordance with ASTM C-687 and C-235
Fig. 12
REFLECTIVE INSULATION

Reflective insulation is composed of aluminum foil in one or more layers either plain or laminated to one or both sides
of kraft paper for structural strength. The insulation value for reflective air spaces, which this type of insulation
provides, varies widely depending on the direction of heat fow. They are much more efficient when the heat flow is
down. Reflective ingulations 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 a reffective in
controlling radiant heat encrgy when installed so that they face an air space. Insulation should be installed in such a
manner that it is continuous, without holes or tears.

SPRAYED INSULATION

There are several types of insulation which are sprayed against 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 be sprayed directly on
concrete, masonty, wood, plastic, or metal panels or may bhe sprayed between the framing members, Manufacturer’s
recommended instructions should be followed. To determine that the proper thickness is installed, either refer to the
plans and specifications, or request a certification from the supplier that the insulation installed provides the required
“R” value,

TYPICAL INSULATION THICENESSES AND VALUES

' Approzimate
Insulation - : ' R-Value " Thickness
Fiber glass 11 - 3%
Fiber glass 13 . ' 3"
Fiber glass © 19 ' 6"
Fiber glass ' 30 8"
Fiber glass 38 12°
Extruded Polystyrene Foam ) 5.4 b
Extruded Polystyrene Foam 10.8 ar
VAPOR RETARDERS

Vapor retarders are used in conjunction with insulation to decrease the change of moisture condensation inside the
building insulation. Vapor retarders are placed on the side of the wall, ceiling or floor that is warm in winter, For equal
vapor pressures, moisture vapor peaetration through holes or tears in the insulation vapor retarder 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 hypassing the vapor retarder. ‘

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 differential between duct air and outside air. This can amount to 40% of a furnace 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 combustion equipment that draws its combustion and
stack-dilution air from the heated space will require more fue] to heat the required makeup air than sealed combustion
equipment. Stack heat recovery devices can recover from about 4% at 450° F to 8% at 800° F,

The applisnce manufacturer should be consulted when retrofitting the appliance with combustion air to assure that
the appliance warranty is not affected,
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Effect of Sizing Limitation on Equipment

Using the example on system design illustrated in Appendix A, an analysis was made to see what impact or problem
the proposal for limiting the size of equipment to 15% above the design losses would have.

Example:

Total construction loss | 27,760 Btwhour

Cne air change per hour: .

Inside volume = 12,188 cu. fi.
Q = (12,188) (90) (.018) = 19,744 Btuwhour

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

Maximum furnace size:
47,504 Btwhour + 47,504 (.156) Btwhour = 54,630 Btwhour

COMBUSTION AIR FOR FIR.EPLACES

It is recommended that combustion air from the exterior be provided for all ﬁreplao&s. Masonry fireplaces can be
made more energy efficient with combustion air terminating in the fireplace, The opemng of the fireplace 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 Infiltration

The department will accept infiltration losses detenmned 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 Humidity

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 relative humidity low;
the trade-off is at about 30%.

Summer: During the summer it is desirable to reduce the level of relative humidity in the building in relationship to

the outside relative humidity. 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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The following illustrations show some exterior openings in the thermal envelope which may be sealed to control
infiltration. A detailed list of sealing requirements for electrically heated homes is given in s. ILHR 22,13 (8).

ILHR 22,13 Infiltration Control for Electrically Heated Homes

!

13

o e

N\

T3

Roof/Wall
exterior finish W, indow Head
window header
plate at window head
window frame
window sill Wall/Window Sill
plate at window sill

bottom plate

e Sub floor

Floor/Foundation

floor joist header or band joist

sill plate
foundation wall

- foundation insulation

® -« Caulk, Gasket or Seal
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ILHR 22.13 Infiltration Control for Electrically Heated Bomes (continued)

bottom plate Wall/Tntermediate Floor
——— subfloor

floor header joist or band joist

-.;—.— top plates

UIIHIIIIiIhIII N

double bottom plates

RGN

1)

Wail/Foundation
4774 & foundation wall

UL
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