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STATE OF WISGONSIN ) 
) SS 

DEPT. OF INDUSTRY, ) 
LABOR & HUMAN RELATIONS) 

RECEIVED 

NgYJ 81988 
RetlPsor' of~tes 

Bureau 

TO ALL TO mIOM THESE PRESENTS SHALL GOME, GREETINGS: 

I, ______ J_o_h_n __ T __ ._c_o_u_g_h_l_l_'n _______________ , Secretary of the Department of 

Industry, Labor and Human Relations, and c.ustodian of the official records 

of said department, do hereby certify that the annexed rule(s) relating to 

the Uniform Dwelling Code were duly 
.~~~------------------------(Subject) 

approved and adopted by this department on November 18, 1988 

(Date) 

I further certify that said copy has been compared by me 'vith the original 

on file in this department and that the same is a true copy thereof, and of 

the \vhole of such original. 

DILHR-ADM··6056 (N. 04/80) 

IN TESTIMONY WHEREOF, I have hereunto 
set my hand and affixed the official 
seal of the department at 9:00 a.m. 
in the city of Madison,l~fi~s 18th 
day of November A.D. 19 88 . 

c) /' 





ORDER OF ADOPTION 
RECEIVED 

NOV 18 1988 
Revlsor of Statutes 

Sureau 

Pursuant to authority vested in the Department of Industry, Labor and 

Human Relations by section(s) 101.02 (1), 101.63 (l)e 101.64 (3) & Jal 73 

stats., the Department of Industry, Labor and Human Relations EJ creates; 

(1) to , 
(3 ) 

l8J amends; [] repeals and recreates; EJ repeals and adopts rules of Wisconsin 

Administrative Co de chapter (s): 

ILHR 20 - 25 
(Number) 

Uniform DWeJlinr CoGe 
Title) 

The attached rules shall take effect on the fjrst Gay of the mouth 

followinsr publication in the Wisconsin Administratjve 
Register 

pursuant to section 

227.22, stats. 

ADM-6055 (R.01/87) 

Adopted at Madison, Wisconsin, this 

date: November 18, 1988 

DEPARTMENT OF INDUSTRY, LABOR AND HUMAN 

Re::z 
/ 

/ 
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The Wiseonsin Department of Industry, Labor and Human Relations proposes an 
order to repeal ILHR 20.02 (6), ILHR 20.05 (9), ILHR 20.07 (18), ILHR 20.07 
(53), ILHR 20.24 (2n), ILHR 21.03 (1) (b), ILHR 20.18 (3) (a) 2., ILHR 21.31, 
ILHR 22.03 (1m) to (4), ILHR 22.03 (5), ILHR 22.03 (6) and (7), ILHR 22.03 (8) 
and (9), ILHR 22.03 (10), ILHR 23.04 (4)and ILHR 23.11 (3); 

to renumber ILHR 21.03 (1) (a), ILHR 21.04 (3) (f), ILHR 21.16 (intro.), ILHR 
21.16 (1) (a) to (e), ILHR 22.18 (3) (a) 1., Table 21. 22-A, Table 21.22-D, 
ILHR 21.22 (8) (d), ILHR 22.03 (1), ILHR 22.03 (4m), ILHR 22.03 (5m), ILHR 
22.03 (7m), ILHR 22.03 (7r), ILHR 22.03 (9m), Figures 23.01-A to C, Figure 
23.045, Tab1e 23.045-8 and Tab1e 23.045-C; 

to renumber and amend ILHR 20.07 (26), ILHR 21.16 (1) (d), ILHR 21.22 (8) (e), 
Tab1e 23.045-0, ILHR 23.045 (5), Tab1e 23.045-E, and ILHR 23.15 (2) (d); 

to amend ILHR 20.03, ILHR 20.05 (5), ILHR 20.07 (8), ILHR 20.07 (22), ILHR 
20.07 (36m), ILHR 20.07 (50), ILHR 20.07 (58), ILHR 20.07 (62), ILHR 20.07 
(74), ILHR 20.09 (4) (b), ILHR 20.09 (5) (b) 1., ILHR 20.24 (intro.), (1) and 
(2k), ILHR 20.24 (4), ILHR 21.02 (3) (a) La., ILHR 21.02 (3) (a) l.b., ILHR 
21.02 (3) (a) (Note #1), ILHR 21.03 (2), ILHR 21.03 (7), ILHR 21.03 (8), ILHR 
21.04 (intro.), ILHR 21.05 (4), ILHR 21.08 (2) and Tab1e 21.08, ILHR 21.08 (5) 
(e), ILHR 21.10 (1) (b)and (3), ILHR21.11 (1) (b), ILHR 21.15 (1) (a), ILHR' 
21.16 (1) (d), ILHR 21.17 (2) (f), ILHR 21.20, ILHR 21.22 (3), Tab1e 21.25-8, 
Tab1e 21.25-E, ILHR 21.26 (9) (b), ILHR 21.27 (3) (intro.) and (a), ILHR 21.28 
(7) (a), ILHR 21.29 (6) (tHle), Tab1e 21.29-1, ILHR 21.32 (3) and Table 
21.32-1, ILHR 22.05 (1), ILHR 22.06 (9), ILHR 22.13 (4) (a), ILHR 23.02 (1), 
ILHR 23.04 and Table 23.04-A, ILHR 23.045 (1), ILHR 23.045 (3) (a) 1., ILHR 
23.045 (4) (b), ILHR 23.045 (6) (a), ILHR 23.045 (6) (b) 2., ILHR 23.045 (8) 
(intro.), ILHR 23.045 (9) (a), ILHR 23.06 (intro.), ILHR 23.06 (1) (a), ILHR 
23.06 (2) (a), ILHR 23.15 (2), Tab1e 23.15-A (title), and Tab1e 23.15-C; 

to repea1 and reereate ILHR 20.07 (38), ILHR 21.03 (5) and (6), ILHR 21.04 (1) 
(e), Tab1es 21.18-C and 0, Tab1e 21.22-8, Tab1e 21.22-C, ILHR 21.25 (3) (b), 
Tab1e 21. 28-A, ILHR 23.045 (6) (b) 1., ILHR 23.16 (2), ILHR 23.16 (3), and 
ILHR 23.16 (4) (a); 

and to ereate ILHR 20.04 (3), ILHR 20.07 (34k), ILHR 20.07 (38m), ILHR 20.07 
(40m), ILHR 20.07 (59m), ILHR 20.07 (65m), ILHR 20.10 (1) (b) 2.f., ILHR 20.19 
(1) (note), ILHR 20.19 (2) (note), ILHR 20.24 (2p) and (2s), ILHR 20.24 (3m), 
ILHR 21..03 (6m), ILHR 21.03 (10), ILHR 21.03 (11), ILHR 21.03 (12), ILHR 
21.042 (intro.), ILHR 20.045, ILHR 21.08 (1m), ILHR 21.16 (2) (e), ILHR 
21.205, ILHR 21.28 (2) (e) to (e), Tab1e 21.22-A2, ILHR 21.22 (8) (e), Table 
21.22-0, ILHR 21.32 (1) (a) and (b), eh. 22 Subehapter II (tit1e) (note), ILHR 
23.045 (2) (e), ILHR 23.045 (3) (b) to (e), Table 23.045-E, Figure 23.045-8, 
ILHR 23.045 (8) (e), ILHR 23.08 (2) (b), ILHR 23.08 (10), and ILHR 23.156; 
re1ating to the Uniform Owe11ing Code. 
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* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

ANALYSIS Of RULES 

Statutory authority: ss. 101.02 (1), 101.63 (1),101.64 (3), and 101.73 (1) to 
(3), Stats. 
Statutes interpreted: ss. 101.63 (1), 101.64 (3), and 101.73 (1) to (3), Stats. 

This set of proposed changes of the Uniform Dwelling Code is the first of 
regular updates of the code. The proposed changes are based upon suggestions 
submitted by users of the code, state enforcement and inspection staff and 
local building inspectors. The following is a summary of the major changes 
inc1uded in the proposa1: 

1. Unc1ear wording concerning licensing of contractors by municipa1ities 
is de1eted. Current s. ILHR 20.02 (6) provides that municipa1ities 
may 1icense persons for performing work on a dwelling in which the 
person has no 1egal or equitable interest. This ru1e has caused some 
confusion in the past because it is silent concerning the licensing 
of homeowners. Section 101.63 (2), Stats., on which the ru1e is 
based is a1so silent on the subject of 1icensing homeowners who build 
their own homes, it provides, in part: 

.• The department may not adopt any rule which prohibits any city, 
village, town or county from 1icensing persons for performing work 
on a dwe1ling in which the 1icensed person has no 1ega1 or 
equitable interest. 

C1ear1y, under the statute municipa1ities may not adopt a rule to require 
homeowners to be 1icensed to do work on their own property. Since the 
current ru1e is confusing and unnecessary, it is proposed that the rule 
be repealed and s. 101.63 (2), Stats., be a110wed to stand aloneo 

2. A provision informing owners of historic bui1dings of the option of 
using the Historic Building Code is added. 

3. The way to measure fire separation between accessory buildings and 
dwellings is clarified and corrected. 

4. Definitions which are written in an old format are updated to the 
current format. 

5. Definitions of basement, groundf1oor and 10ft levels are amended, 
definition of a first f100r is added. 

6. Language is added to clarify that a municipality may not require 
p1ans to be stamped by an engineer or architect as a prerequisite for 
issuance of a permit. Municipalities are not consistent in 
determining the complexity of p1ans \'Jhich necessitate stamps. 
Prohibition of the requirement assures statewide uniformity in the 
application of the code. 
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7. A two year time 1imit for the comp1etion of a dwelling's exterior has 
been p1aced on uniform building permits 

8. The 1986 editions of the National Design Specification for Wood 
Construction, the Design Va1ues for Wood Construction Supplement and 
the 1987 edition of Technica1 Report No. 7, The Permanent ~~ood 
Foundation System, are proposed to be incorporated. 

9. The American Wood Preservers Association (AWPA) standards are 
proposed to be incorporated in place of the current1y adopted 
Ameri can \~ood Preservers Bureau (AWPB) standards because the AHPA 
standards are more universa1. The A\~PB standard for ground contact 
use is retained. 

10. The 10ad duration factor for snow 10ads on rafters is changed so that 
it is 15% for rafters of any spacing. 

11. The ru1es which concern the use of plywood have been updated as 
suggested by the American Plywood Association so that they are 
consistent with updated product standards. 

12. Requirements for the installation of windows as a means of exiting 
from the first floor have been repealed. Under the proposed ru1es, 
windows may be used as an optional second exit for second f100r and 
basement bedrooms. 

13. Stairway requirements have been amended and ramp and ba1cony 
requirements have been added. Under the proposed rules, balconies 
used as exits may be no more than 10 feet above grade. 

14. Exemptions to stair 1anding requirements have been amended. 

15. A provision is added to require removal of organic material from 
crawl space floors. 

16. The interpretation which is used to allow envelope home construction 
is proposed to be codified. 

17. Continuous footing requirements have been amended to allow lintels to 
be used when there is a change in footing elevation. 

18. Drain tile requirements have been amended. Basement drain tiles have 
been added to the list of required inspections. 

19. Requirements for pilastered and reinforced 10-inch and 12-inch 
masonry walls have been added. 

20. Wood basement floors are required to be constructed in accordance 
with adopted standards. ~~unicipalities may prohibit the use of wood 
basement floors by ordinance. 

21. A table to specify the maximum column spacing for beams which support 
one floor has been added. 
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22. Header support requirements have been rewritten for clarity. 
Support requirements are reduced for span over 6 feet when 2 x 6 
framining is used. 

23. Rules concerning the installation of factory-built fireplaces have 
been added to alert installers and inspectors to potentially 
hazardous situations so that they may be avoided. 

24. Hearth extension requirements for masonry fireplaces have been 
clarified. 

25. Different code sections concerning solid-fuel-burning appliances 
have been consolidated to eliminate duplications and conflicts. 

26. Requirements for all solid-fuel-burning appliances to .be tested and 
listed by an approved testing agency have been added. 

27. Solid fuel burning appliances are no longer allowed to be installed 
in garages unless specifically designed and listed for that purpose. 

28. Factory built chimneys are required to be tested to 2l00°F to 
insure that they have been tested under conditions likely to occur 
during a chimney fire. 

29. Installation requirements for appliances which get combustion air 
from inside dwellings, via infiltration, are changed to allow for 
increasing tightness in construction and it is specified that 
combustion air may not be taken from garages or from attic spaces 
unless the intake is adequately proteeted. 

30. Rules which allow under-floor plenums which are constructed 
according to the NFPA Standard 90-B are proposed. 

31. Gas piping is required to be installed in complianee with the 
National Fuel Gas Code. 

32. Changes are made to appendices to the Code for clarifieation and to 
bring them up to date with new administrative forms. 

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
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SECTION 1. ILHR 20.02 (6) is repea1ed. 

SECTION 2. ILHR 20.03 is amended to read: 

ILHR 20.03 EFFECTIVE DATE. The effective date of ch. ILHR 22 of this 
code is December 1, 1978. ~~ä~t~ft The effective date of chs. ILHR 20, 21, 
23, 24 and 25 t~a11/~~i0~i/iffiitli~7~7~~~i~t7ifiit/i~i7~iii7~f/~~~1fiitf0ri 
of this code is June 1, 1980. 

SECTION 3. ILHR 20.04 (3) is created to read: 

ILHR 20.04 (3) HISTORIC BUILDINGS. The owner of a historic building 
which is sUbject to the provisions of this chapter, may elect to be subject to 
ei ther ch. ILHR 70, Hi stari e Bui 1 di ng Code or to ch. 20 to 25, Uni form 
we11ing Code. The e1ected code sha11 be used in its entirety. 

SECTION 4. ILHR 20.05 (5) is amended to read: 

ILHR 20.05 (5) ACCESSORV BUILDINGS. With the exception of s. ILHR 
21.08 (5), 7~~ the provisions of this code do not app1y to detached garages 
or any accessory-Dui1dings ~~fr~lri~fiY detached from the dwe11ing. 

SECTION 5. ILHR 20.05 (9) is repea1ed. 

SECTION 6. ILHR 20.07 (8) is amended to read: 

ILHR 20.07 (8) "Basement" means that portian of a dwelling ~~tw~in 
f100f/ari~/iifrfn~/w~fi~/fi/~ir0W/0f/~aftry/~er0w/a~~/~iftry/i~0ii/~fa~e/~~t 
i0/10iat~~/t~at/t~i/ieftfiar/~fitariii/ff0~/t~e/~fa~e/t0/t~i/fr00f/~i10w/li 
~0fi/t~ari/t~i/ieftfia1/~fita~ie/ff0~/~fa~e/t0/ielrfn~ be10w the first f100r 
or groundf1oor with its entire f100r be10w grade. 

SECTION 7. ILHR 20.07 (18) is repealed. 

SECTION 8. ILHR 20.07 (22) is amended to read: 

(22) "Degree ~ayi dai' afe/f1~iJ.fe~/ai/t~e/~~~~efl0f /M~feei means a 
unitof temperature and-rrme which may be used to determine heating . 
requirements for buildings. A degree day accrues for every degree the mean 
outdoor temperature for a 24 hour period diifiiii7fr~m falls below 65° 
iai~/~aY/~~flri~/t~~/~~itlri~7t~it~ri. 

(Note to Revisor: the note is retained) 

\ 
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SECTION 9. ILHR 20.07 (26) is renumbered 20.07 (29m) and is amended to read: 

ILHR 20.07 (29m) MllYel..itUM/dwenin~1/ft, IIExisting dwelling ll means _ 
a dwelling erected prior to the effective date of this code, one for which a 
valid permit exists, or one for which lawful construction has commenced prior 
to the effective date of this code. 

Note: See s. ILHR 20.03 for the effective date of this code. 

SECTIOI~ 10. ILHR 20.07 (34k) i s created to read: 

ILHR 20.07 (34k) IIFirst floor ll means the first floor level above any 
groundfloor or basement or, in the absence of a groundfloor or basement, 
means the lowest floor level in the dwelling. 

SECTION 11. ILHR 20.07 (36m) i s amended to read: 

ILHR 20.07 (36m) IIGroundfloor ll means that 1 evel of a dwell i ng, below the 
first floor, located on a site with a sloping or multilevel grade and which 
has a portion of its floor line at grade. 

SECTION 12. ILHR 20.07 (38) is repealed and recreated to read: 

ILHR 20.07 (38) IIHearthU-means the floor area within the fire chamber of 
a fireplace. 

SECTION 13. ILHR 20.07 (38m) is created to read: 

ILHR 20.08 (38m) IIHearth Extension ll means the surfacing applied to the 
floor area extending in front of and at the sides of the fireplace opening. 

SECTION 14. ILHR 20.07 (40m) is created to read: 

ILHR 20.07 ·(4Om) IIHollow unit ll means a masonry unit which has a net 
cross-sectional area parallel to the bearing face which is less than 75% of 
the gross cross-sectional area. 

SECTION 15. ILHR 20.07 (50) is amended to read: 

ILHR 20.07 (50) IILoft" means an upper room or floor which it has at 
least 50 percent of the common wall open to the floor below. The opening may 
be infringed upon by an open guardrail constructed in compliance with s. lLAR 
21.04 (2), but not by a window or half-wall guardrail. All habitable rooms of 
lofts are open to the floor below. 

SECTION 16. ILHR 20.07 (53) is repealed. 
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SECTION 17. ILHR 20.07 (58) i s amended to read: 

ILHR 20.07 (58) "Perm" it/t~Ud~ti~~atf~Mf~flt~~ means a unit of 
permeanee which i s ~/i~~itft~t~/f~'fIt~~N~1til~M/iri.r~ measured i n "§rai ns 
per (hour) (square foot) (i neh of mereury vapor pressure di fference). 

Note: The lower the perm rating of a material is, the more diffieult it 
is for water vapor to pass through it. 

SECTION 18. ILHR 20.07 (59m) is created to read: 

ILHR 20.07 (59m) "Porch" means an unenelosed exterior structure at or 
near grade attaehed or adjaeent to the exterior wall of any building, and 
having a roof and floor. 

SECTION 19. ILHR 20.07 (62) is amended to read: 

ILHR 20.07 (62) l~rifrilaY /f~ifitaM.ri/V~Y Ifi "Thermal resi stance" or II R" 
means a measure of the ability to retard the flow of heat. The R-value is the 
reciproeal of a/~riat/tfariifrif/i~riffiiiri~t/~x~friiiri~/~Y the thermal 
transmittance or U (R=l/U) 1~~/~f~~ef/t~e/~t,al~e/0f/a/~at~tja17t~~/~~f~ 
iiffii~fi7ii7ii7f~f/~riat/t~/fl~w/t~f~~i~/t~ri/~atriffal. 

Note: The higher the R-value of a material, the more difficult it is for 
heat to be transmitted through the material. 

SECTION 20. ILHR 20.07 (65m) is created to read: 

ILHR 20.07 (65m) "Solid unitU means a masonry unit whieh has a net 
cross-seetional area parallel to the bearing faee which is 75% or more of the 
gross cross-sectional area. 

SECTION 21. ILHR 20.07 (74) i s amended to read: 

ILHR 20.07 (74) n~~frt.a1/tN.rit~fttaM~If~n "Thermaltransmittance" or 
II U" i i/t~~ / i~riffUiri"tI ~f /~riat/tfarii~f iii ~"l0f /t~iMi17ftäriiiiiffUM~7fift7t~ 
1ftl/~x~friti~~/f~/~nitt/0f/~t~/~~f/f~0~fl/ft~~af~/f~~tY/f~~~f~e/Vl'//lt/it 
means the time rate of heat flow through a body or assembly which is located 
in between two different environments, expressed in Btu per {hourl (square 
foot) (OF). The U-value applies to combinations of different materials used 
in series along the heat flow path and also to single materials that comprise 
a building seetion, and includes eavity air spaces and air films on both 
sides. 1~ri/l~wrif/t~ri/~t1al~ri/~f/a/~atrifial'/t~ri/~~fri/~fffii~1t/it/fi/f~f 
~riat/t~/f10w/t~f~~~~/t~~/~at~ffal' 

Note #1: The lower the U-value of a material, the more diffieult it is 
for heat to be transmitted through the material. 

Note #2: The thermal transmittanee ;5 also referred to as the 
coefficient of heat transfer or the eoefficient of heat transmission. 

\ 
\ 
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SECTION 22. ILHR 20.09 (4) (b) is amended to read: 

(b) Data required. All required plans submitted for approval shall be 
accompanied by sufficient data, calculations and information to determine if 
the dwelling will meet the requ;rements of this code. The data and 
information for determining compliance with the energy conservation standards 
shall be submitted on forms provided by the department or other approved 
forms. A municipality exercising jurisdiction may accept plans or 
calculations which are stamped by an architect or engineer but may not reguire 
plans or calculations to be stamped by an architect or eng;neer. 

SECTION 23 ILHR 20.09 (5) (b) 1. is amended to read: 

ILHR 20.09 (5) (b) 1. UNIFORM BUILDING PERMIT. The Wisconsin uniform 
building permit shall be issued if the requirements for filing and fees are 
satisfied and the plans have been conditionally approved. The permit shall 
expire 24 months after issuance if ~0riitf~~ti0ri/~ai/ri0t/~0mm0ri~0d the 
dwelling exterior has not been com~leted. The municipality issuing-the 
Wisconsin uniform bUlding permit s all send a copy of the app1ication to the 
department. 

SECTION 24. ILHR 20.10 (1) (b) 2. f. is created to read: 

ILHR 20.1 (1) (b) 2. f. Basement drain tiles. 

SECTION 25. A note is created at the end of ILHR 20.19 (1) to read: 

Note: A copy of the Ru1e Variance Application form (SBO-6070) is 
contained in the Appendix. 

SECTION 26. A note is created at the end of ILHR 20.19 (2) to read: 

Note: A copy of the Municipal Recommendation form (SBO-607l) is 
contained in the Appendix. 

SECTION 27. ILHR 20.24 (intro.), (1) and (2k) are amended to read: 

ILHR 20.24 AOOPTION OF STANOAROS. All dwellings shall be required to be 
designed by the method of structura1 analysis or the method of accepted 
practice out1ined in chpts. ILHR 20 to 25. Owellings designed by the method 
of structura1 analysis sha11 comply with the standards and manuals 1isted in 
subs. (1) to (5). Pursuant to s.ll7'0l~ 227.21 (2), Stats., the attorney 
general and the revisor of statutes have consented to the incorporation by 
reference of the following standards. Copies of the standards are on file in 
the offices of the department, the secretary of state, and the revisor of 
statutes. Copies for personal use may be obtained, at a reasonable cost, from 
the organizations listed. 

(1) American Institute of Stee1 Construction. 1ll1/~1~n~~/~f/t~~ 
~~fjiai'/~0W/Y0f~'/W,y,/r0020 400 N. Michigan Avenue, Chicago, IL 60611, 
specification for design, fabrication and erection of structrual steel for 
buildings with commentary, November 1,1978. 
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(2k) American Society for Testing and Material s (ASTf~), 1916 Race 
Street, Philadelphia, PA 19103, STANDARD SPECIFICATION FOR MORTAR FOR UNIT 
MASONRY, ASm Designation C270-82; STANDARD PRACTICE FOR f~EASURING AIR LEAKAGE 
BY THE FAN PRESSURIZATIOtJ METHOD, ASTM Designation g7~~t~r E779-8l. 

SECTION 28. IlHR 20.24 (2n) is repealed. 

SECTION 29. IlHR 20.24 (2p) and (2s) are is created to read: 

IlHR 20.24 (2p) American Hood Preservers Association (AWPA), P.O. Box 
849, Stevensville, Maryland 21666, STANDARD FOR CO Al TAR CREOSOTE FOR lAND 
AND FRESH WATER USE, Pl-78; STANDARD FOR CREOSOTE AND CREOSOTE SOlUTIONS, 
P2-85; STANDARD FOR CREOSOTE-PETROlEUM Oll SOlUTION, P3-67; STANDARDS FOR 
WATERBORNE PRESERVATIVES, P5-86; STANDARDS FOR OIl-BORNE PRESERVATIVES, P8-77; 
STANDARDS FOR SOlVENTS AND FORMUlATIONS FOR ORGANIC PRESERVATIVE SYSTEMS, 
P9-84; STANDARD FOR CREOSOTE-PENTACHlOROPHENOl WOOD PRESERVATIVE SOlUTION, 
Pll-70; All TIMBER PRODUCTS - PRESERVATIVE TREATMENT BY PRESSURE PROCESSES, 
Cl-86; lUMBER, TIMBERS, BRIDGE TIES AND MINE TIES - PRESERVATIVE TREATMENT BY 
PRESSURE PROCESSES, C2-85; PIlES - PRESERVATIVE TREATMENT BY PRESSURE 
PROCESSES, C3-86; POlES - PRESERVATIVE TREATMENT BY PRESSURE PROCESSES, C4-86; 
PlYWOOD - PRESERVATIVE TREATMENT BY PRESSURE PROCESSES, C9-85; STANDARD FOR 
PRESSURE TREATED MATERIAL IN MARINE CONSTRUCTION, C18-86; ROUND POlES AND 
POSTS USED IN BUILDING CONSTRUCTION - PRESERVATIVE TREATMENT BY PRESSURE 
PROCESSES, C23-84; SAWN TIMBER PIlES USED FOR RESIDENTIAl AND COMMERCIAl 
BUILDING, C24-86; STANDARD FOR PRESERVATIVE TREATMENT OF STRUCTURAl GlUED 
lAMINATED MEMBERS AND lAMINATIONS BEFORE GlUING OF SOUTHERN PINE, PACIFIC 
COAST DOUGlAS FIR, HEMFIR AND WESTERN HEMlOCK BY PRESSURE PROCESSES, C28-85; 
and STANDARD FOR THE CARE OF PRESERVATIVE-TREATED WOOD PRODUCTS, M4-84. 

(2s) American Wood Preservers Bureau (AWPB), 2772 S. Randolph St. P.O. 
Box 6085, Arlington ,Virginia 22206. STANDARD FOR SOFTWOOD lUMBER, TIMBER 
AND PlYWOOD PRESSURE TREATED WITH WATER-BORNE PRESERVATIVES FOR GROUND CONTACT 
USE, AWPB STANDARD lB-22, 1980; QUAlITY CONTROl PROGRAM FOR SOFTWOOD lUMBER, 
3IMBER AND PlYWOOD PRESSURE TREATED WITH WATER-BORNE PRESERVATIVES FOR GROUND 
CONTACT USE IN RESIDENTIAl AND LIGHT COMMERCIAl FOUNDATIONS, AWPB 
Standard19DN, 1980. 

SECTION 30. IlHR 20.24 (3m) is created to read: 

IlHR 20.24 (3m) Nati onal Fi re Protecti on Associ ati on, Batterymarch Park, 
Quincy, Mass. 02269, NATIONAL FUEl GAS CODE, NFPA No. 54-1984. 

SECTION 31. IlHR 20.24 (4) is amended to read: 

IlHR 20.24 (4) National Forest Products Association, r~r~ 
~aiiai~~i~ttt 1250 Connecticut Avenue, N.W., Washington D.C. 20036, 
NATIONAL DESIGN SPECIFICATION FOR WOOD CONSTRUCTION, 1~a2 1986 edition, 
except for i~it/~ri/2'2'~'~'/a~~ section 4.1.7., including DESIGN VAlUES FOR 
\~OOD CONSTRUCTION,~ari~'/1~a2 1986, supplement; THE ~~~/WgA7~gR 
PERMANENT WOOD FOUNDATION SYS~Basic Requirements, Technical Report No. 7, 
Mifi~'71~a2' January, 1987, except for i~tt/~ni section 3.3.1. an~ 
~17 , 
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SECTION 32. ILHR 21.02 (3) (a) 1. a. is amended to read: 

ILHR 21.02 (3) (a) 1. a. Section 2. 2. 5. 3. The cumulative effects of 
short-time loads, such as snow, shall be considered in determining duration of 
load. For snow load, no greater duration of load factor than r105 1.15 
shall be used. --

W0~e'//Z~~~ata@ta~~/a1/Kt/a~~lKia~le/0"lt/w~e"/t~e/t~atKri@/0f/tWe/t00f 
taftett/exiee~t/l~/Xrit~et/0"/teriter1 

SECTION 33. ILHR 21.02 (3) (a) 1. b. is amended to read: 

ILHR 21.02 (3) (a) 1. b. Section 4. 1. 7. The provisions of this 
section shall apply to reused lumber. Reused lXM~er lumber shall be 
considered to have a duration of load factor of 0.90. 

SECTION 34. ILHR 21.02 (3) (a) (Note #1) is amended to read: 

Note #1: The department will accept designs and installations in 
conformance with the following: (1) "Plywood Design Specification" including 
Supplement No. 1, "Design and Fabrication of Plywood Curved Panels"; 
Supplement No. 2, "Design and Fabricat10n of Plywood-Lumber Beams"; Supplement 
No. 3, "Design and Fabrication of VIa~ Plywood Stressed-Skin Panels"; 
a"~ Supplement No. 4, "Design and Fabrication of VIat Plywood Sandwich 
Panels"; and Supplement No. 5, "Design and Fabrication of All-Plywood Beams"; 
(2) "Plywood Diaphragm Construction"; (3) Laboratory Report 121, "Plywood 
Fo 1 ded Pl ate Des i gn and Detail s"; and (4) Laboratory Report 93, "Load-Beari ng 
Plywood Sandwich Panels"; a"~/(51/YVa~rXtatX0ri/Z~etXfKtatX0"t/PItw00~/t~M~er 
~0M~0"e"ttt/~P8~/BB/8~/ZZ/8~/ZP/Sr~/VV/Sl~/PW/Sry (above publications 
available from the American Plywood Association, rrlg/~/Ztreet~ P.O. Box 
11700, Tacoma, Washington g8~0r 98411); (Sl ill Design Guide HP-SG-71, 
Structural Design Guide for Hardwood Plywood" (available from the Hardwood 
Plywood Manufacturers Association, 2310 S. Walter Reed Drive, Arlington, 
Virginia 22206); (11 i§l U.S. Product standard ps I-l~ 83 for Softwood 
Plywood Construction and Industrial (available from Superintendent of 
Documents, U.S. Government Printing Offiee, Washington, D.C. 20402); (81 ill 
JPl~18 TPI-85, "Design Specification for Metal Plate Connected Wood 
Trusses" (available from Truss Plate Institute, Inc., 1~rl/RX@@t/R0a~~ 
Htattt1X1Ie~/Martlari~/l018~ 583 DIOnofrio Dr., Madison, Wisconsin 53719); 
(gl li "Wood Structural Design Data," rg18 1986 edition (available from 
National Forest Products Association, rSrg/MattatW~tettt 1250 Connecticut 
Ave., NW, Washington, D.C. 20036). 

SECTION 35. ILHR 21.03 (1) (b) is repealed. 

SECTION 36. ILHR 21.03 (l) (a) is renumbered 21.03 (1). 

SECTION 37. ILHR 21.03 (2) is amended to read: 

lLHR 21.03 (2) EXITS FROM THE SECOND FLOOR. (a) General. At least 2 
exits shall be provided from the second floor. One of the exits shall be a 
stairway or ramp and lead to the first floor or discharge to grade. The 
second exit may be ari/exKt/fr0M/a/~e~r00M/t~etXfXe~/Xri/att0r~a"ie/wXtW/t~~1 
(11/(~11 via a stairway or ramp which discharges to grade or may discharge 
10 a balcony which complies with sub. (10). 
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(b) Exit windows. Except as provided in par. (e), windows whieh comply 
with sub. (6m) may be provided in eaeh second floor bedroom in lieu of the 
second exit from the floor. 

(e) Exeeption. Where the second floor is the lowest floor level in a 
dwelling unit, as in an up-and-down duplex, windows may not be provided as the 
second exit from the floor. 

SECTION 38. ILHR 21.03 (5) and (6) are repealed and recreated to read: 

ILHR 21.03 (5) EXITS FROM BASEMENTS. (a) Basements whieh are not used 
for sleeping shall be provided with at least one exit. The exit shall be a 
stairway or ramp whieh leads to the floor level above or diseharges to grade. 

(b) Basements which include space s used for sleeping shall be provided 
with at least 2 exits. The 2 exits shall not be accessed by the same stairway 
Dr ramp and shall be located as far apart as praetieal. One exit shall be a 
stairway or ramp which leads to grade or a door located at the basement level 
which leads to grade via an exterior stairs. The second exit may be via a 
stairway or ramp which leads to the floor level above the basement. Windows 
whieh comply with sub. (6m) may be provided in eaeh basement bedroom in lieu 
of the second exit from the basement. 

(6) EXITS FROM GROUND FLOORS. (a) Ground floors whieh are not used for 
sleeping sha11 be provided with at 1east one exit. The exit may be a swing 
door or a sliding glass door which discharges directly to grade or may be via 
a stairway which leads to the first f100r. 

(b) Ground f100rs which inc1ude spaces used for sleeping shall be 
provided with at least 2 exits. The 2 exits shall not be accessed by the same 
stairway or ramp and sha11 be located as far apart as practical. One exit 
sha11 diseharge to grade. The second exit may be via a stairway orramp which 
1eads to the first f100r. Windows which comp1y with sub. (6m) may be provided 
in each ground floor bedroom in lieu of the second exit from the ground floor. 

SECTION 39. ILHR 21.03 (6m) is created to read: 

ILHR 21.03 (6m) WINDOWS USED FOR EXITING. Windows which are insta11ed 
for exit purposes sha11 comply with the requirements of this subsection. 

(a) The window sha11 be openable from the inside without the use of 
tool s or the removal of a sash. If equipped with a storm or screen, it sha11 
be openab1e from the inside. 

(b) 1. 'Opening Size ' . The nominal size of the net clear window 
opening sha11 be at least 20 inches in width by 24 inches in height. Nominal 
dimensions shall be determined by rounding up fractions of inches if they are 
1/2-inch or greater or rounding down fraetions of inches if they are less than 
1/2-inch. 

2. 'Determination of Opening Size ' • Except as provided in 3., no 
portion of the window, including stops, stools, meeting rai1s and operator 
arms of awning windows, shall infringe on the required opening. 
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3. ·Casement windows·. The movable sash of easement wi~10ws may 
infringe on the required opening width. The net elear ooening width of 
easement windows shall be measured between the stons. 

(e) The area and dimension requirements of par~. (b) ~y(vf tel may be 
infringed on by a storm window. I 

(d) The sill height shall not be more than 46 inches above the floor or 
the top of a permanent platform, with or without steps, installed below the 
window. The platform and steps, if provided, shall he as wide as the aetual 
egress opening and have a minimum tread depth of 9 inches and maximum riser 
height of 8 inches. 

(e) If a window whieh is provided as an exit is located below grade, 
then an areaway shall be provided. The width of the areaway shall be at least 
equal to the width of the exit window. The bottom of .the areaway shall not be 
more than 46 inches below grade. The areaway shall be a m;nimum of 3 feet 
measured perpendieular from the wall. The areaway shall be construeted to 
prevent rainfal1 flowing into the areaway from entering the dwelling. 

SECTION 40. ILHR 21.03 (7) i s amended to read: 

ILHR 21.03 (7) DOORS. One of the rejuired exit doors from a dwelling 
unit shall be a swing type door at least feet wide by 6 feet 8 inches high. 
All other re9uired exterior exit doors shall be at least 2 fe et 8 inches wide 
by 6 feet 8 lnches high. Where double doors are provided as a required exit, 
the width of eaeh door leaf shall be at least 2 feet 6 inehes'771Me700~Sre 
and the doors shal1 not have an intermediate mullion. 

SECTION 41. ILHR 21.03 (8) ;s amended to read: 

ILHR 21.03 (8) INTERIOR CIRCULATION. All passageway doors to at least 
50% of the bedrooms, at least one full bathroom, and the common use areas such 
as kitehens, dining rooms, living rooms, basements, and family rooms shall be 
at least 2 feet 8 inches wide by 6 feet 8 inches high. Where eased or uneased 
openings are provided in lieu of doors, the elear width of the oassaqewav 
openings shall be at least 2 feet 6 inches wide. 

SECTION 42. ILHR 21.03 (la) is ereated to read: 

ILHR 21.03 (la) BALCONIES USED FOR EXIT PURPOSES. Baleonies whieh are 
required for exit purposes shall eomply with all of the following requirements: 

(a) The baleony shall be made of treated or naturally deeay-resistive 
wood, eonerete or metal materials; 

(b) The baleony shall have a guardrail loeated at least 36 inches, but 
not more than 46 inches above the floor level of the baleony. The guardrail 
supports shall be provided with intermediate rails or an ornamental pattern to 
prevent the passage of a sphere with a diameter larger than 9 inches. The 
guardrail and its supports shall not infringe on the dimensions of the exit 
from the dwelling. 

(e) The floor level of the baleony shall be no more than 15 feet above 
the grade below. 
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(d) The f100r of the ba1eony sha11 have minimum dimensions of 3 feet by 
3 feet. The guardrai1 and its supports may infringe on the dimensions of the 
required area. 

SECTION 43. ILHR 21.03 (11) is ereated to read: 

ILHR 21.03 (11) SPLIT LEVEL OWELLINGS. In determining the exit 
requirements in a sp1it level dwe11ing, 1eve1s within 5 feet of eaeh other may 
be considered to be a sing1e story. 

SECTION 44. ILHR 21.03 (12) is ereated to read: 

ILHR 21.03 (12) TWO-FAMILY DWELLINGS. In a 2-fami1y dwe11ing, eaeh 
dwe11ing unit sha11 be provided with exits in complianee with this seetion. 

SECTION 45. ILHR 21.04 (intro.) is amended to read: 

ILHR 21.04 STAIRS. Every exterior or interior stairs, exeept those 
1eading to atties or eraw1 spaees or simi1ar non-habitab1e spaees, sha11 
conform to the requirements of this seetion. 

SECTION 46. ILHR 21.04 (1) (e) is repea1ed and reereated to read: 

ILHR 21.04 (1) (e) Doors at 1andings. Except as provided in subds. 1 to 
4, level 1andings sha11 be provided on eaeh side of any door 10eated at the 
foot or head of a stairway, regard1ess of the door swing. In the app1ieation 
of the exceptions given in subds. 1 to 4, stairways to attaehed garages or 
porehes are considered to be interior stairways. 

1. 'Exeeption ' • A 1anding sha11 not be required between the door and 
the head of interior stairs, provided the door does not swing over the stairs. 

2. 'Exeeption ' • A 1anding sha11 not be required between the door and 
the head of aninterior stairway of 2 or fewer risers, regard1ess of the 
doorswing. 

3. 'Exeeption ' • A 1anding sha11 not be required between a sliding glass 
door and the head of an exterior stairway of 3 or fewer risers. 

4. 'Exeeption ' • The exterior 1anding, p1atform or sidewa1k at an 
exterior doorway sha11 be 10eated not more than 8 inches be10w the interior 
f100r e1evation. The 1anding p1atform sha11 have a 1ength at 1east equa1 to 
the width of the door. 

SECTION 47. ILHR 21.04(3) (f) is renumbered 21.042. 

SECTION 48. ILHR 21.042 (intro.) is ereated to read: 

ILHR 21.042 LADDERS. Ladders whieh are used as part of a required exit 
shal1 conform to this seetion. 



-11-

(a) Vertiea1 wa11s whieh form any air passageway sha11 be 1ined with 
gypsum wall board or other material to provide a 15 minute thermal barrier. 

(b) At 1east 3 smoke deteetors sha11 be plaeed in the air passageways. 
A smoke deteetor sha1l be plaeed in the eei1ing passageway and in two opposite 
wa11s or the smoke deteetors sha11 be p1aeed as far apart as practieal. The 
smoke deteetors sha11 be a hardwired type. The a1arm of the detector sha11 be 
audib1e in the oeeupied areas of the dwe1ling, when aetuated. 

Note: A1so see s. ILHR 23.08 (10), Air Passage\'/ays of Enve10pe Dwellings. 

SECTION 52. ILHR 21.08 (2) and Tab1e 21.08 are amended to read: 

ILHR 21.08 (2) FIRESTOPPING MATERIALS. Firestopping sha11 eonsist of 
2-inehes nomina1 1umber or two thieknesses of one ineh nominal 1umber or one 
thiekness of ~/~fjni~ 23/32-ineh p1ywood with joints baeked by ~/~fini~ 
23/32-inch p1ywood. Oriented strand board, partic1e board and waferboard may 
be used in place of 1 wood. Gypsum wall board, mineral woo1 insulation or 
ot er noneombustlb1e materlal may a1so be used for firestopping. 

Note: Any non-rigid material used as firestopping, such as batt 
insu1ation, must eomplete1y fi11 the opening and be tight1y paeked or 
otherwise secured to maintain. a permanent instal1ation. 

TABLE 21.08 

Perpendicu1ar Distanee from Dwe11ing Fire-rated Construetion 
Wall to the Glosest Garage Wall or 
Aeeessory Building Wall 

o to 5 feet 3/4-hour 

5 to 10 feet with windows in 3/4-hour 
ei ther wall 

5 to 10 feet wjt~ without windows No requirements 
i n either wall 

10 feet or more No requi rements 
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SECTION 49. ILHR 21.045 is created to read: 

ILHR 21.045 RAMPS. Every exterior or interior ramp which 1eads to or 
from a required exit sha11 comply with the requirements of this section. 

(1) SLOPE. Ramps shall not have a gradient greater than 1 in 8 
or one foot of rise in 8 feet of run. Walkways with gradients less than in 
20 or one foot of rise in 20 feet of run are not considered to be ramps. 

(2) SURFACE AND WIDTH. Ramps shall have a slip resistant surface and 
shall have a minimum width of 36 inches measured between handrails. 

(3) HANDRAILS. Every ramp whieh overeomes a change in elevation of more 
than 24 inches shall be provided with at least one handrai1 and with handrails 
on all open sides of ramps. 

(a) Ramps which have a gradient greater than 8.33% or 1:12 or one foot 
rise in 12 feet of run and which overeome a change in e1evation of more than 
24 inches, shal1 be provided with handrai1s on both sides. 

(b) Handrai1s shal1 be mounted so that the top of the handrai1 is 
10cated between 30 to 34 inches above the ramp surface. 

(e) Open-sided ramps sha1l have the area below the handrai1 protected by 
intermediate rails or an ornamenta1 pattern to prevent the passage of a sphere 
with a diameter 1arger than 9 inches. 

(d) The c1ear space between the handrai1 and any adjoining wall sha11 be 
at 1east 1-1/2 inches. 

(4) LANDINGS. A level 1anding sha1l be provided at the top, at the 
foot and at any ehange in direction of the ramp. The landing shall be at 
least as wide as the ramp and sha1l measure at 1east 3 feet in the direction 
of travel. 

SECTION 50. ILHR 21.05 (4) is amended to read: 

ILHR 21.05 (4) CRAWL Space venting. Crawl spaces sha11 be vented in 
accordance with either s. ILHR 22.05 (3) (b) or s. ILHR 22.11 (3) (b). 
Unheated craw1spaces sha11 be provided with a conerete slab, roll roofing or 
plastic film vapor barrior. All decayab1e organic material shall be removed 
from craw1 space floors. The decayable organic material shall be removed 
prior to the p1acement of a f100r eovering, if any. 

SECTION 51. ILHR 21.08 (1m) is created to read: 

ILHR 21.08 (1m) EQUIVALENT FIRESTOPPING REQUIREMENTS FOR ENVELOPE 
DWELLINGS. Fire stopping for envelope-type dwellings shal1 comply with this 
subsection. 
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SECTIaN 53. ILHR 21.08 (5) (e) is amended to read: 

ILHR 21.08 (5) (e) Garage floors shall be eonstrueted of noneombustible 
materia1s. Conerete garage floors shall be at least 4 inches thiek p1aeed over 
at least 4 inches of granular fill. The garage floor shall slope toward the 
exterior garage opening or shall slope to an interior drain. 

Note: See s. ILHR 82.34 (4) (b), Uniform Plumbing Code, for floor drain 
requirements. 

SECTION 54. ILHR 21.10 (1) (b) and (3) are amended to read: 

ILHR 21.10 (1) (b) Sills whieh rest on eonerete or masonry walls or 
floors whieh are less than 8 inches from exposed earth. 

(3) IOENTIFICATION. All pressure-treated wood and plywood shall be 
identified by a quality mark or eertifieate of inspection of an approved 
inspection agency which maintains continued supervision, testing and inspeetion 
over the quality of the product in accordance with the adopted standards of the 
American Wood Preservers Bureau t~~tXfX~d/X"/t'/I~HR/10'1~ 
(1"1/ or of the American Wood Preservers Asoeiation. 

SECTION 55. ILHR 21.11 (1) ib) is amended to read: 

ILHR 21.11 (1) (b) Roofs. Roof coverings may be applied over foam plastie 
insulation where the interior of the dwelling is separated from the foam 
plastic insulation by plywood sheathing oriented strand board, partiele board 
or waferboard at least l/l/X"tH 15/32-ineh in thiekness or other approved 
materials having a minimum 15-minute finish ratingo 

Seetion 56. ILHR 21.15 (1) (a) is amended to read: 

ILHR 21.15 (1) (a) Continuous footings. The minimum width of the footing 
on eaeh side of the foundation wall sha1l measure at least 4 inches wider than 
the wall. The footing depth shall be at e1ast 8 inches nominal. Footing 
p1aced in unstab1e soi1 sha1l be formed. Lintels may be used in place of 
eontinuous footings when there is a ehange in footing e1evation. 

SECTION 57. ILHR 21.16 (into.) is renumbered 21.16 (1). 

SECTION 58. ILHR 21.16 (1) (a) to (e) are renumbered 21.16 (2) (a) to (e). 

SECTION 59. ILHR 21.16 (1) (d) is renumbered 21.16 (2) (d) and, as renumbered, 
is amended to read: 

ILHR 21.16 (2) (d) Footings or foundations may bear direetly on rock 
10cated 1ess than ~l 48 inches below grade. Prior to plaeement, the rock 
shall be eleaned of all earth. All elay in the ereviees of the rock shall be 
removed to the level of frost penetration or 1-1/2 times the width of the rock 
erevice. Provisions shal1 be taken at grade to prevent rain water from 
eolleeting along the foundation wall of the building. 

SECTION 60. ILHR 21.16 (2) (e) is ereated to read: 
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ILHR 21.16 (2) (e) Portions of footings or foundations which are located 
directly below window areaways which are required to be installed in 
accordance with s. ILHR 21.03 (6m), are exempt from the requirements of sub. 
( 1 ) . 

SECTION 61. ILHR 21.17 (2) (f) is amended to read: 

ILHR 21.17 (2) (f) The drain tiles or pipewhich lead from the footing 
tiles to the sump pit shall be laid at a grade of not less than 1/8 inch per 
foot leading to the sump pit. The remaining drain tiles or pipe shall be 
level or graded downward to the line which leads to the sump. 

SECTION 62. ILHR 21.18 (2) (c) to (e) are created to read: 

ILHR 21.18 (2) (c) Lateral support such as floor slabs or framing shall 
be provided at the base and top of the wall. 

(d) The depth below grade, wall height, and pilaster or reinforcement 
spacing may exceed the maximum values indicated in Tables 21.18-B, -C or -0 if 
the design is based on engineering analysis. 

(e) Subsurface drainage shall be provided if required by s. ILHR 21.17. 
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SECTION 63. Tables 21.18-C and 21.18-D are repealed and recreated to read: 

Nomina1 Wall 
Thickness 
(i nc hes) 

8 
8 
8 
8 

10 
10 
10 
10 
12 
12 
12 
12 

lGranular fill 
a 11 other fi 11 

Table 21.18-C 
MAXIMUM DEPTH BELOW GRADE (HEIGHT OF FILL) FOR 

CONCRETE MASONRY FOUNDATION WALLS 
WITH PILASTERS 

I 
Type of Type of t~inimum I Maximum 
Masonry Fi 11 1 Nomina1 I Pil aster 

( Load Pil aster2 I Spacing 
Bearing) width x depthl o.c. 

(i nches) I ( feet) 
I 
I 

Holl ow Granular 16 x 12 I 20 
Holl ow Other 16 x 12 I 10 
Solid Granular 16 x 12 I 20 
Solid Other 16 x 12 I 12 
Holl ow Granular 16 x 14 I 18 
Holl ow Other 16 x 14 I 15 
Solid Granu1ar 16 x 14 I 30 
Solid Other 16 x 14 I 22 
Holl ow Granular 16 x 16 I 30 
Holl ow Other 16 x 16 I 20 
Solid Granul ar 16 x 16 I 30 
Solid Other 16 x 16 I 30 

I 

is sand, sand and gravel or washed gravel. See 
types or soils which are not well drained. 

Maximum 
Height 

of Fil1 3 
( feet) 

6.5 
6.0 
7.0 
6.5 
8.0 
7.0 
8.0 
7.0 
8.0 
8.0 
8.0 
8.0 

UOtherU for 

2Al1 cells of hol1ow units used to construct pilasters shall be fil1ed with 
grout. 

3The height of fill equa1s the vertical distance between the finished 
exterior grade and the basement f100r or inside grade. 

4The wall height equals the clear height between floors providing 1ateral 
support. 

~~aximum 
l~a 11 

Height4 
( feet) 

7.5 
7.5 
7.5 
7.5 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
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TABLE 21.18-D 
MAXIMUM DEPTH BELOW GRADE FOR PARTIALLY 

REINFORCED MASONRY WALLS 

I Mi nimum 
Wall Construction 
Nominal Thickness 
and Type of Unit 

Total Maximum 
Wall Hei ght 1 

(feet - inches) 

I Reinforcement Size 
land Maximum Spacing 
I Center to Center 
I 
I 

~aximum Depth 
Below Grade2 

(feet - inches) for 
Fi 11 Type 3 

Granular Other 
8-i nch Holl ow 

Load Bearing 

1 O-i nch Holl ow 
Load Bearing 

12-i nch Holl ow 
Load Bearing 

8-4 
8-4 
8-4 
8-4 

8-4 
8-4 
8-4 
8-4 

8-4 
8-4 
8-4 
8-4 

#5 bars @ 8 ft. 6-6 
#6 bars @ 8 ft. 7-6 
#7 bars @ 8 ft. 8-0 
#8 bars @ 8 ft. 8-6 

#5 bars @ 8 ft. 7-0 
#6 bars @ 8 ft. 7-6 
#7 bars @ 8 ft. 8-0 
#8 bars @ 8 ft. 8-4 

#4 bars @ 8 ft. 6-6 
#5 bars @ 8 ft. 7-6 
#6 bars @ 8 ft. 8-0 
#7 bars @ 8 ft. 8-4 

lThe height of the wall equals the clear height between floors providing 
lateral support. 

2Depth below grade equals the vertical distance between the finished 
exterior grade and the basement floor or inside grade. 

3Granular fill is sand, sand and Gravel or washed Gravel. See "Other" for 
all other fill types or soils which are not wel1 drained. 

SECTION 64. ILHR 21.20 is amended to read: 

ILHR 21.20 CONCRETE FLOORS. When concrete floors are provided, the 
thickness of the concrete floor shall measure at least three inches. In clay 
soils, a 4-inch thick base course of clean graded sand, gravel or crushed 
stone. THe base course may be ommitted in sand or gravel soils. ~at~~~~tt 
i~alr/~~/~f~~fd~d/wft~/~/t~ritf~t~/0r/tf~fraf/ti~~/fr~0rl 

SECTION 64A. s. ILHR 21.205 is created to read: 

ILRH 21.205 WOOD FLOORS IN CONTACT WITH GROUND. Wood may be used for 
floors in contact with ground unless prohibited by ordinance by the 
municipality exercising jurisdiction in accordance with s. ILHR 20.20. The 
floor shall conform to the standards specified in s. ILHR 20.24 (4). 

SECTION 65. ILHR 21.18 (3) (a) 1. is renumbered 21.18 (3) (a). 

SECTION 66. ILHR 21.18 (3) (a) 2. is repealed. 

5-6 
6-6 
7-0 
7-6 

6-6 
7-0 
7-6 
8-0 

6-0 
6-6 
7-6 
8-0 
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SECTION 67. I LHR 21.22 (3) i s amended to read: 

ILHR 21.22 (3) GIRDERS AND BEAMS. Girders and beams sha11 be se1ected 
from Tab1e 2rf22t~ 21.22-A1 or Tab1e 21.22-A2 or sha11 be designed through 
structura1 analysis. 

SECTION 68. Tab1 e 21.22-A i s renumbered Tab1 e 21. 22-A1. 

SECTIO~ 69. Tab1e 21.22-A2 is created -to read: 

TABLE 21.22-A2 

COLUMN SPACING FOR BUILT UP WOOD BEN~S IN BASEMENT 
AND CRAWL SPACES SUPPORTING ONE FLOOR ONLy1 

SIZE OF BUILT UP BEAM3,4,5 
SUPPORTED 

STRENGTH PROPERTIES JOIST 1 1 1 1 1 1 
SPECIES AND GRADE LENGTH2 13-2 x 814-2 x 813-2 x1014-2 x1013-2 X1214-2 x 12 

( ft) 1 1 1 1 1 . 
1 1 1 1 1 1 
I I I I I I 

Fb=800 @ E=l,OOO,OOO 8 1 7-8 8-11 1 9-11 1 11-4 1 12-0 1 13-10 
(Examp1es: BALASAM FIR #2, 10 1 6-11 7-11 1 8-10 1 10-2 1 10-9 1 11-5 
EASTERN SPRUCE #2, EASTERN WHITE 12 1 6-3 7-3 I 8-1 1 9-4 1 9-9 1 11-3 
PINE #2, NORTHERN PINE #2, 14 1 5-10 6-8 1 7-5 8-7 1 9-0 1 10-5 
SPRUCE-PINE-FIR #2, 16 1 5-4 6-3 1 7-0 8-1 1 8-5 1 9-9 
and WHITE WOODS OR WESTERN WOODS) 18 1 5-1 5-11 I 6-6 7-6 1 7-11 1 9-2 

1 1 1 I 
I I 

Fb=l,OOO @ E=1,200,000 8 8-7 9-11 1 11-1 12-8 1 13-5 15-7 
(Examp1es: HEt~-F IR #2, 10 7-8 8-11 1 9-11 11-4 1 12-0 13-11 
EASTERN SPRUCE #1, 12 7-1 8-2 1 9-0 10-4 1 10-11 12-7 
EASTERN WHITE PINE #1, 14 6-6 7-6 I 8-4 9-8 1 10-1 11-8 
BALSAM FIR #1, and 16 6-1 7 -1 I 7-9 8-11 1 9-6 11-0 
SPRUCE-PINE-FIR #1) 18 5-9 6-7 1 7-4 8-6 I 8-11 10-4 

1 1 
I 1 

Fb=1,200 @ E=1,400,000 8 9-4 10-11 1 12-1 13-11 1 14-8 17-0 
(Examp1es: HEM-FIR #1, 10 8-5 9-9 1 10-10 12-6 1 13-2 15-2 
NORTHERN PINE #1, 12 7-8 8-11 1 9-11 11-5 1 12-0 1 13-11 
SOUTHERN PINE #2, and 14 7-2 8-3 1 9-1 10-6 1 11-1 1 12-10 
DOUGLAS FIR-LARCH #2) 16 6-8 7-8 1 8-7 9-10 1 10-4 1 12-0 

18 6-3 6-9 1 8-1 9-4 1 9-9 1 11-4 
1 1 1 
1 I I 

Fb=1,400 @ E=1,600,000 8 10-2 11-10 I 13-1 15-0 I 1 5-10 I 18-4 
(Examp1es: 10 9-1 I 10-7 1 11-8 13-6 I 14-3 I 16-5 
DOUGLAS FIR-LARCH #1, and 12 8-4 I 9-8 I 10-8 12-4 I 12-11 I 15-0 
SOUTHERN PINE 19% m.c. #1) 14 7-8 I 8-11 I 9-11 11-4 I 10-11 I 13-10 

16 7-3 I 8-4 I 9-2 10-8 I 11-1 I 12-11 
18 6-9 1 7-10 I 8-8 10-0 I 10-7 I 12-4 

I I 1 I 
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lThis table provides maximum allowable spans in feet and inches for main 
beams or girders which are built up from nominal 2-in. members in the species, 
sizes and grades indicated. . 

2Supported joist length means 1/2 of the sum of the joist spans on both 
sides of the beam. 

3The 2-in. members shall be laid on edge and fastened together with a double 
row of common nails not less than 3-1/2 in. in length. Nails shall be spaced 
not more than 18 in. apart in each row with the end nails placed 4 inches to 6 
inches from the end of each piece. 

4Where built-up wood beams are employed over a single span, thelength of 
each individual piece used to fabricate the beam shall equal the length of the 
beam. 

5Where built-up wood beams are continued over more than one span and where 
lengths of individual pieces are less than the total 1ength of the complete 
beam, butt joints shall be located over supports or within 6 in. of the 
quarter points of the c1ear span. Where located near the quarter points, the 
joints in built-up beams shall be separated by at least one lamination and 
shall not exceed half the beam width. 

SECTION 70. Table 21.22-B is repealed and recreated to read: 

Span 
Rating 2 

32/16 
40/20 
48/24 

Tabl e 21. 22-B 

ALLOWABLE SPANS FOR PLYWOOD FLOOR 
SHEATHING CONTINUOUS OVER TWO OR MORE 

SPANS AND FACE GRAli~ PERPENDICULAR 
TO SUPPORTS 1 

P1ywood Thickness 
( i n i nc hes) 

15/32, 1/2, 5/8 
19/32, 5/8, 3/4, 7/8 
23/32, 3/4, 7/8 

t~aximum 
span3 

(i n inches) 

165 
204,5 
24 

1. These values apply to C-D, C-C, and Structura1 I and II grades only. Spans 
sha11 be limited to values shown because of possible effect of 
concentrated loads. 

2. Span Rating appears on all panels in the construction grades listed in 
footnote 1. 
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3. P1ywood edges sha11 have approved tongue and groove joints or shal1 be 
supported with blocking, un1ess 1/4-inch minimum thickness underlayment or 
1-1/2 inches of approved ce11u1ar or 1ightweight concrete is insta11ed or 
finished f100r is 25/32-inch wood strip. Al1owab1e uniform 1öad based on 
def1ection of 1/360 of span is 165 pounds per square foot. 

4. For joists spaced 24 inches on center, p1ywood sheathing with Span Rating 
40/20 or greater can be used for subf100rs when supporting 1-1/2 inches 
1ightweight concrete. 

5. May be 24 inches if 25/32-inch wood strip f100ring is insta11ed at right 
ang1es to joists. 

SECTION 71. Tab1e 21.22-C is repea1ed and recreated to read: 

P1ywood Grades 
and Species Group 

Groups 1, 2, 3, 4, 5 
APA UNDERLAYMENT INT 
(with interior 

or exterior glue) 
APA UNDERLAYMENT EXT 
APA C-C P1ugged EXT 

Same Grades as Above 
But Group I Only 

APA UNDERLAYMENT 
Sanded Exterior Grade 

TABLE 21.22-C 
MINIMUM THICKNESS FOR PLYWOOD 

U NDE RLA Yt~EN T 

App1ication1 

Over Smooth Subf100r 

Over Lumber Subf100r 
or Other Uneven Surfaces 

Over Lumber Floor Up 
to 4" Wi de. Face Grai n 
Must Be Perpendicu1ar to Boards 

Over 16" Joist S~acina' 19/32 
Subf1oor, Under ile ith 
Organic Adhesive 

Over 16" Joist Spacing, 19/32 
Subf1oor, Under Ti1e With 
Epoxy Mortar 

I 
I Minimum 

I P1ywood Thickness 
(i nc hes) 

I 
I 
I 1/4 
I 
I 
I 11 /32 
I 
I 
I 
I 
I 1/4 
I 
I 
I 

\ 11/32 
I 

I 
I 

15/322 I 
I 
I 

1 

2 

Place face grain across supports and end joints over framing. 

Leave 1/4" space at pane1 ends and edges, trim pane1 s as necessary to 
maintain end spacing and pane1 support on framing. Fi11 joints with epoxy 
mortar. With sing1e 1ayer f1oors, use solid 1umber backing or framing 
under all pane1 and edge joints, inc1uding T & G joints. 
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SECTIOi~ 72. ILHR 21.22 (8) (c) is renumbered 21.22 (8) (d) and, as 
renumbered, is amended to read: 

ILHR 21.22 (8) (d) F100r boards. Where wood boards are used for f100r 
sheathing, the boards sha11 eomp1y with the minimum thieknesses shown in 
Table lliltf0 21.22-E. 

SECTION 73. Tab1e 21.22-0 is renumbered Tab1e 21.22-E. 

SECTION 74. ILHR 21.22 (8) (d) is renumbered 21.22 (8) (e). 

SECTION 75. ILHR 21.22 (8) (e) i s ereated to read: 

ILHR 21.22 (8) (e) Combination subf100r - under1ayment. Combination 
subf1oor-under1ayment sha11 be installed in aeeordanee with Tab1e 21.22-0. 
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SECTION 76. Table 21.22-0 is created to read: 

Plywood Grade 

Sanded exterior type 

Under1 ayment 
C-C P1ugged 
S tu rd- I -F1 oor4 

TABLE 21.22-0 
lHNIMUM THICKNESS FOR PLYWOOO COMBIi~ATION 

SUBFLOOR-UNOERLAYMENT. PLYWOOO CONTINUOUS 
OVER TWO OR MORE SP~~S AND FACE GRAIN 

PERPENDICULAR TO SUPPORTS1,2 

I I 
I I Maximum Support Spacing3 
I P1ywood I 16" o.c. I 20" o.c. I 24" o.c. 
I Species I Panel I Panel I Panel 
I Group I Thickness I Thickness I Thickness 
I I ( i nc hes) I (i nc hes) I (i nc hes) 
I I I I 
I I I I 
I 1 I 1/2 I 5/8 I 3/4 
I 2 & 3 I 578 I 374 I 778 
I 4 I 374 I 7/8 I 1 
I I I I 
I All I APA Rated Sheathing and APA Rated 
I Groups I Sturd-I-Floor shall be insta1led 
I Iconsistent with their ratingo 
I I 

lSpans shal1 be limited to values shown, based on possible effect of 
concentrated loads. 

2Unsupported edges shall be tongue and groove or blocked except where 1/4-inch 
underlayment or 25/32-inch finish floor is used. 

3Underlayment, C-C Plugged, sanded exterior type: allowable uniform load based 
on deflection of L/360 span for spans 24 inches or 1ess is 125 psf; and for spans 
48 inches, 65 psf. 

4The department will accept subfloor under1ayment pane1s such as Sturd-I-F1oor 
which meet the requirements of APA manufacturing specifications for Sturd-I-Floor 
panels. 
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SECTION 77. I LHR 21.25 (3) (b) i s repea 1 ed and rec rea ted to read: 

ILHR 21.25 (3) (b) Header Support. Headers in bearing wa11s sha11 be 
supported in accordance with subd. 1. or 2. or 3. 

1. Headers 3 feet or 1ess in 1ength sha11 be direct1y supported on each 
end by either: 

a. the sing1e common stud and a shou1der stud; or 

b. the sing1e common stud with a framing anchor attached. 

2. Headers greater than 3 feet but 1ess than or equa1 to 6 feet in 
1ength sha11 be direct1y supported on each end by the sing1e common stud and a 
shou1der stud. 

3. Headers greater than 6 feet in 1ength sha11 be direct1y supported on 
each end by the sing1e common stud and 2 shou1der studs. Where 2 x 6 framing 
is used in bearing wa11s, the number of shou1der studs may be reduced to one. 

SECTION 78. Tab1e 21.25-B is amended to read: 

House 
Width Two 2x4s 
( feet) 

TABLE 21.25-B 
ALLOWABLE SPANS (FEET) FOR HEADERS SUPPORTING 

ROOf/CEILING ASSEMBLIES* 

Two 2x6s Two 2x8s Two 2x10s 

Zone 2 Zone 1 Zone 2 Zone Zone 2 Zone 1 Zone 2 Zone 1 

24 2.5 2.5 4 4 5 5 7 6 
26 2.5 2 4 3 5 5 7 6 
28 2.5 2 4 3 ~5 ~4 6 6 
30 2.5 2 4 3 ~5 ~4 6 6 
32 2 2 3 3 ~5 ~4 6 5 

Two 2x12s 

Zone 2 Zone 1 

9 8 
8 7 
8 7 
8 7 
8 7 
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SECTION 79. Tab1e 21.25-E is amended to read: 

Mi nimum 
Thi ckness 1 

3/8" 
1/2" 

TABLE 21.25-E 
EXPOSED PLYWOOD PANEL SIDING 

r~inimum 
No. of P1ys 

3 
4 

Stud Spacing (Inches) 
P1ywood Siding Applied 

Direet to Studs or 
Over Sheathi ng 

1Thickness of grooved pane1s is measured at bottom of grooves. 

2May be 24 inches if p1ywood siding applied with face grain perpendicu1ar to 
studs or over one of the following: (a) one-inch board sheathing; (b) 
1/2-inch or 15/32-ineh p1ywood sheathing; (e) 3/8-inch p1ywood sheathing with 
faee grain of sheathing perpendieu1ar to studs. 

SECTION 80. ILHR 21.26 (9) (b) is amended to read: 

ILHR 21.26 (9) (b) Continuous 1oads. Joists, trusses and beams other than 
wood, spaeed 4 feet or ~~fi 1ess on center and 40 feet or 1ess in 1ength, 
slabs or other members eausing eontinuous 10ads sha11 be transmitted to 
masonry with a minimum bearing of 3 inches upon solid masonry at 1east 2-1/2 
inches in height, or as indieated for eoneentrated 1oads. 

SECTION 81. ILHR 21.27 (3) (intro.) and (a) are amended to read: 

ILHR 21.27 (3) WATER. All roofs sha11 be designed and i0ritf~iti~ 
eonstrueted to assure drainage of water. 

(a) Roofing. Roofing sha11 be insta11ed to shed water. Under1ayment of 
15-pound aS~ha1t-impregnated fe1t paper or eguiva1ent sha11 be provided under 
shing1es. asteners sha11 be eorrosion-resistant. 

SECTION 82. ILHR 21.28 (7) (a) is amended to read: 

ILHR 21.28 (7) (a) P1ywood Sheathing. P1ywood sheathing and simi1ar 
sheathing materia1s whieh are rated by the American P1ywood Association sha11 
be ~rade marked and stamped and l;m;ted to the a11owab1e 10ads and spans 
indleated in ti~1~t/l1'ltt~/and Tab1e 21.28-A. 
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SECTION 83. Tab1e 21.28-A is repea1ed and recreated to read: 

Pane1 
Span 
Rating 

12/0 
16/0 
20/0 
24/0 
24/16 
32/16 
40/20 
48/24 

TABLE 21.28-A 
ALLOWABLE LOADS AND SPANS FOR 

PLYWOOD ROOF SHEATHING CONTINUOUS OVER 
TWO OR MO RE SPANS AND FACE GRAIi~ 

PERPENDICULAR TO SUPPORTS1,2,3 

Maximum 
Span 

P1ywood (inches) 
Thickness 
(i nches) Edges Edges 

B10cked Unb10cked 

5/16 12 12 
5/16, 3/8 16 16 
5/16, 3/8 20 20 
3/8 24 20 
7/16, 1/2 24 24 
15/32, 1/2, 5/8 32 28 
19/32, 5/8, 3/4, 7/8 40 32 
23/32, 3/4, 7/8 48 36 

Load (in pounds) 
per square foot) 

Tota1 Live4 
Load Load 

40 30 
40 30 
40 30 
40 30 
50 40 
40 30 
40 30 
45 35 

lspans sha11 be 1imited to va1ues shown, based on possib1e effect of 
concentrated 1oads. 

2Under1ayment, C-C P1ugged, sanded exterior type: a11owab1e uniform 10ad based 
on def1ection of L/360 span for spans 24 inches or 1ess ;s 125 psf; and for spans 
48 inches, 65 psf. 

3p1ywood sheathing may be insta11ed with face gra;n para11e1 to supports in 
accordance with the IIAPA Design/Construction Guide", American P1ywood 
Association, P.O. Box 11700, Tacoma, WA 98411. 

4Assumes 10 psf dead 1oad. 
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SECTIaN 84. ILHR 21.29 (6) (tit1e) is amended to read: 

ILHR 21.29 (6) HEARTH AI~D HEARTH EXTENSION. Where the fi rep1 ace hearth 
or hearth extension is an integra1 part of the f1oor, there sha11 be a minimum 
of 4 inches of reinforced concrete under the hearth or hearth extension 
surface. The hearth extension sha11 be of noncombustible materlal. Ihe 
minimum dimension of the hearth extension sha11 be based on the size of the 
firep1ace opening as specified in Tab1e 21.29-1. 

SECTION 85. Tab1e 21.29-1 is amended to read: 

TABLE 21.29-1 
HEARTH EXTENSION DIMENSIOI~ S 

Firep1ace Opening Extension from Vffe~~x Firep1ace Opening 
(i nches) 

(Sq. Ft.) 

Less than 6 

6 or Greater 

SECTION 86. ILHR 21.31 is repea1ed. 

Side 

8 

12 

SECTION 87. ILHR 21.32 (1) (a) and (b) are created to read: 

Front 

16 

20 

ILHR 21.32 (1) (a) All joints between the wall or decorative facing 
material and the firep1ace unit sha11 be comp1ete1y sealed, firestopped or 
draft-stopped with a noncombustible cau1k or equiva1ent. 

(b) Doors insta1led on factory bui1t firep1aces sha11 conform with the 
terms of the 1isting and the manufacturers insta11ation instructions for the 
firep1ace unit. 

SECTION 88. ILHR 21.32 (3) and Tab1e 21.32-1 are amended to read: 

ILHR 21.32 (3) HEARTH EXTENSIONS. Hearth extensions of not 1ess than 
3/8-inch thick ho11ow meta1, stone, ti1e or other approved noncombustib1e 
material sha11 be provided. The minimum dimensions of the hearth extension 
shall be based upon the si ze of the fi rep1 ace openi ng as speci fi ed i n Tab1 e 
21.32-1. 
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TABLE 21.32-1 
HEARTH EXTE~SION DIME~SIO~S 

Firep1ace Opening (sq. ft. ) I 
I 

Extension from Vifi~~~ Firep1ace Opening (inches) 
Side Front 

1 ess than 6 
6 or Greater 

8 
12 

16 
20 

SECTIaN 89. A note is created after subchapter II (tit1e) to read: 

Note: The definitions which app1y to chapter 22, and all chapters of 
this code, are 10cated in s. ILHR 20.07. 

SECTIaN 90. ILHR 22.03 (1) is renumbered 20.07 (4m). 

SECTIaN 91. ILHR 22.03 (1m) to (4) are repealed. 

SECTION 92. ILHR 22.03 (4m) is renumbered 20.07 (28m) 

SECTIaN 93. ILHR 22.03 (5) is repealed. 

SECTION 94. ILHR 22.03 (5m) is renumbered 20.07 ( 28r). 

SECTIaN 95. ILHR 22.03 (6) and (7) are repealed. 

SECTIaN 96. ILHR 22.03 (7m) is renumbered 20.07 (41m). 

SECTION 97. ILHR 22.03 (7r) i s renumbered 20.07 (56m ). 

SECTION 98. ILHR 22.03 (8) and (9) are repealed. 

SECTION 99. ILHR 22.03 (9m) is renumbered 20.07 (73m). 

SECTION 100. ILHR 22.03 (10) is repealed. 

SECTIaN 101. ILHR 22.05 (1) is amended to read: 

ILHR 22.05 (1) VAPOR BARRIERS. Where thermal insulation is used, a 
vapor barrier shall be installed. The vapor barrier sha1l be installed on the 
interior side of the insulation, facing the heated interior, and behind the 
interior finish at the wall, ceiling and roof/ceiling assemblies. The vapor 
barrier shall cover the exposed insulation and interior face of studs, joists 
and rafters. Vapor barriers shall a1so be provided in crawl spaces ~nd~f 
slab floors, and around the exterior insu1ation installed around ducts in 
unheated areas. The transmission rate shall not exceed one perm. 
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SECTION 102. ILHR 22.06 (9) is amended to read: 

ILHR 22.06 (9) SYSTEM DESIGN. The overa11 tfi~t~lttl~~/~f/M~~t/f~ 
I~Y~iY therma1 transmittance or Uo t~f~~g~ for any one component (such 
as wall, roof!ceiling or f10or) may be increased and the ~fl/JJ~~ Uo for 
other components decreased provided that the overa1l heat loss for-the entire 
building ene10sure does not exeeed the tota1 heat loss resu1ting from 
eomp1ying with subs. (1) through (8). 

SECTION 103. ILHR 22.13 (4) (a) is amended to read: 

ILHR 22.13 (4) (a) The test shall be performed in aeeordanee with AST1~ 
U7~~ E-779 IIStandard Praeti ee for Measuri ng Ai r Leakage by the Fan 
Pressu r; zati on Method. II 

SECTION 104. ILHR 23.02 (1) i s amended to read: 

ILHR 23.02 (1) HEATING AND COOLING SYSTEM DESIGN. Indoor and outdoor 
design temperatures sha11 be se1eeted from s. ILHR 22.04 or s. ILHR 22.10. 
The heating and eoo1ing systems sha11 be designed to mainta;n the ;ndoor 
design temperature at outdoor design eonditions. When requested, room-by-room 
heat loss and heat gain ca1eu1ations sha11 be furnished 

SECTION 105. ILHR 23.04 and Tab1e 23.04-A are amended to read: 

ILHR 23.04 TYPES OF EQUIPMENT. Heating and eoo1ing app1ianees sha11 be 
1istedby a f~i0~nJie~ testing ageney aeeeptab1e to the department. The 
e1earanees from eombustib1e material s in tab1es 23.04-A and 23.04-B sha11 
app1y unless otherwise shown on listed app1iances. 

Note: The fo11owin 
American Gas Association 
corporat; on. 



Residential Type Appliances 
for Installation in Rooms 
Which are large 
(See Note 2) 

Boilers and Water Heaters 
Steam Boilers - 15 psi 
Water Boilers 250°F 
Water Heaters - 200°F 
All Water Wall s 
or Jacketed 

Furnaces - Central 
Gravity, Upflow, Downflow. 
Horizontal and Duct. 
Warm-Air - 250°F 

Furnaces - Floor 
For Mounting in 
Combustib1e Floors 

Heat Exchanger 
Steam 15 psi Max. 
Hot Water - 250°F Max. 
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TABlE 23.04-A 
STANDARD INSTAllATION elEARANCES (INCHES) FOR HEAT-PRODUCING APPLlANCES 

Above Top 
of Casing 

or 
Appliance 

Automatic Oil 

From-Top 
and Sides 
of Warm
Ai r Bonnet 

or Plenum 

Appliance 

From Front 
See Note 3 

From Back From Sides 

or 6 24 6 6 
Comb. Gas-Oil 
Automatic Gas 6 18 6 6 
$0rr0////////I/////~/////////////I////////////YS/////////////~//////////////0 
Electric 6 18 6 6 

Automatic Oi1 
or 64 64 24 6 6 

Comb. Gas-Oi1 
Automatic Gas 64 64 18 6 6 
$~IJ0//////////////1~S//////////I!$///////////18//////////////18/////////////1S 
E1ectric 6 6 18 6' 6 

Automatic Oil 
or 36 12 12 12 

Comb. Gas-Oil 
Automatic Gas 36 12 12 12 

El ectri e 36 12 12 12 

1 1 1 1 1 

_____ • .J(....lC.LOLLOUt..1j nuML. -- -". 



Röom Heaters 
ei reul ati ng Type 
Vented or Unvented 

Radiant or Other Type 
Vented or Unvented 

Radiators 
Steam or Hot Water 

Ranges - eooking Stoves 
Vented or Unvented 

elothes Dryers 
Types 

Inci nerators 
Residential Types 

Oi 1 IJf/ZIJ1i rA 
Gas 
Oil IJf/ZIJ1irA 
Gas 
Gas with dbl 
me tal or 
eeramie baek 

Gas 

Oil 
Gas 

36 
36 
36 
36 

36 

36 

See Note ~ 5 

30 
30 

- 28'-

24 
24 
36 
36 

36 

6 

12 
12 
36 
18 

12 

6 

9 
6 

Fi ri ng 
Side 
24 

6 

12 
12 
36 
18 

18 

6 

Opp. 
Side 
18 

6 
$0Yj0/t/~Yai 
YjrierA/fjfe~0t/////////////3~////////////////////////////////////////l~/////l~///////////18 
$0Yi0/~ri 
ljnerA/fjfe~0t/////////////3~////////////////////////////////////////3~/////3~///////////18 

El eetri e 30 6 6 

Gas 
Eleetrie 

6 
6 

See Note 7 6 
36 

24 
24 

48 

6 
o 

36 

6 
o 

36 

(eonti nued) 
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1 Standard clearances may be reduced by affording protection to combustible material in accordance with Table 23.04-B. 

2 Rooms which are large in comparison to the size of the appliance are those having avolume equal to at least 12 times 
the total volume of a furnace and at least 16 times the total volume of a boilere If the actual ceiling height of aroom 
is greater than 8 feet, the volume of aroom should be figured on the basis of a ceiling height of 8 feet. 

3 The minimum dimension should be that necessary for servicing the appliance including access for cleaning and normal 
care, tube removal, etc. 

4 For a listed oil, combination gas-oil, gas, or electric furnace this dimension may be 2 inches if the furnace limit 
control cannot be set higher than 250°F or this dimension may be one inch if the limit control cannot be set higher than 
200°F. 

~/1~~/df~~ritf0ri/~~i/~~/~/jrii~~t/f0t/~ri/~~t0~~tji~11i/tt0~~t/fjt~d/f0ti~d/w~tm/~jt/f~tri~i~/~~~j~~~d/wjt~/l~07f/lf~ft 
i0ritt01/~rid/wjt~/~~t0~~ttji/dt~ft/i0ritt01/0~~t~t~d/~i/dt~ft/jrit~ritjti/~rid/~~~~ri~ritli/t~t/t0/1j~jt/dtaft/t0/a/~iif~~~ 
j~t~ritjti/0f/011~/jril/wit~t/~a~~~1 

~ 5 To combustible material or metal cabinets. If the underside of such combustible material or metal cabinet is 
protected with asbestos millboard at least 1/4-inch thick covered with sheet metal of not less than No. 28 gauge, the 
distance may be not less than 24 inches. 

7 6 Clearance above charging door should be not less than 48 inches. 
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SECTION 106. ILHR 23.04 (4) is repealed. 

SECTION 107. Figures 23.0l-A to C are renumbered 23.045-C to E. 

SECTION 108. ILHR 2~.045 (1) is amended to read: 

ILHR 23.045 (1) GENERAL. Solid-fuel-burning applianees shall be 
installed as speeified in this seetion'//Y~~/f~it~yr~tf0~t/iW~YY/~Yi0/~~/f~ 
aii0f0a~i~/wit~/t~~/~~~lia~i~/m~ri~f~it~f~fYt/inttal1ati~n/inttf~iti~nt/if 
unless the manufaeturer or listing speeifies the use of inifeat~d 
protection or gf~~tif elearanees other than those speeified in this 
seetion. All solid-fuel-burning applianees and faetory manufaetured 
fi repl aees shall be tested and 1 i sted by an accepted testi ng ageney. 

SECTION 109. ILHR 23.045 (2) (e) is ereated to read: 

ILHR 23.045 (2) (e) Garages. Solid-fuel-burning applianees shall not be 
installed in agarage unless listed for such use. 

SECTION 110. ILHR 23.045 (3) (a) 1. is amended to read: 

ILHR 23.045 (3) (a) 1. 'Faetory built ehimneys or vents. 1 A listed 
residential tYp'e and building heating applianee ehimney or "building heating 
applianee only' ehimney may beused with solid-fuel-burning applianees 
w~~fi/t~e/fl~~/~~t/tem~efat~f~/d~et/n~t/~~t~~d/10007~/i~ntin~~~tlii/and/d~et 
~~t/~~ie~d/l,a007~/f0fli~ff~~~~nt/~fj~f/~~fj~dt/0f/f0fi~d/fifing if the 
ehimneys have been tested 3 times to a minimum flue gas temperature exposure 
of 2l00oF, under the eonditions speeified by the listing ageney, for at least 
10 mlnutes eaeh tlme. 

SECTION 111. ILHR 23.045 (3) (b) to (e) are ereated to read: 

ILHR 23.045 (3) (b) Wood-burning equipment shall not be eonneeted to a 
flue serving a fireplaee or other equipment. 

(e) The ehimney shall be designed to ereate a natural draft to earry 
away the produets of eombustion or provision shall be made for meehanieally 
maintaining eonstant updraft during equipment operation. 

(d) A eleanout opening shall be provided. 

(e) A listed, multifuel applianee may be vented into a single flue. 

SECTION 112. ILHR 23.045 (4) (b) is amended to read: 

ILHR 23.045 (4) (b) The required elearanee to eombustibles for ehimney 
eonneetors shall be 18 inches. This elearanee ian f~y be redueed in 
aeeordanee with Table 2~'0a~f~ 23.045-8. The speei led protection shall be 
applied and eover all eombustible material as speeified in Figure 2~'0~~ 
23.045-A. 
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SECTION 113. ILHR 23.045 (5) (a) is renumbered 23.045 (5) and as renumbered, 
is amended to read: 

ILHR 23.045 (5) MOUNTING ON FLOORS. App1iances sha11 be p1aced on 
surfaces as described in Tab1e 2p'0~Z/~ 23.045-C. Solid fue1 burning 
app1iances 1isted specifica11y for insta11ation on a floor constructed of 
combustib1e material may be installed in accordance with the terms of the 
1isting and the dlanl.!·~acturers instructions. 

SECTION 114. Tab1e 23.045-B is renumbered 23.045-C. 

SECTION 115. ILHR 23.045 (6) (a) is amended to read: 

ILHR 23.045 (6) (a) Solid-fuel-burning i~0t~~~~t app1iances shal1 be 
insta11ed with clearances not less than specified in Table 2pj0~~fe 
23.045-0. 

SECTION 116. ILHR 23.045 (6) (b) 1. is repealed and recreated to read: 

ILHR 23.045 (6) (b) 1. 'Listed appliances exception. ' Listed appliances 
shall be installed in accordance with the terms of their listing if greater 
clearances other than those specified by Table 23.045-D are required in 
accordance with the listingo 

SECTION 117. ILHR 23.045 (6) (b) 2. is amended to read: 

ILHR 23.045 (6, \b)~. 'Clearance with protection exception ' • eMi~~cil 
a~~/w~~t/t~~~~tt~fi Solid-fuel-burning appliances may be installed with 
reduced clearances provided the combustible material is protected as described 
in Table 2p'0~~f0 23.045-E. The specified protection shall be applied to 
and cover all combustib1e material as specified in Figure Z3'0~~ 23.045-B. 

SECTION 118. Tab1e 23.045-C is renumbered 23.045-D. 
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SECTION 119. Table 23.045-0 is renumbered 23.045-8 and, as renumbered, is 
amended to read: 

CONNECTOR ClEARANCES WITH SPECIFIEO 
FORMS OF PROTECTION 1,2,3,4t~'~ 

Minimu:' 1 Required Connectar Ci-earc..llces tUI 
inches 

Type of Protection 

~0/~f0teitj0~///////////////////~~/////////////////1~////////////////~////// 

0.013 in. (28 gage) sheet 
metal spaced out a J~ 
minimum of one inch. 

3-1/2 in. thick masonry wall 
spaced out a minimum of one 
inch and adequately tied to the J~ 
wall being protected (see Note 
4) . 

0.027 in. (22 gage) sheet metal 
on one-inch mineral wool batts 
reinforced with wire or Jl 
equivalent spaced out a 
minimum of one inch. 

, . 

9 

9 

3 

1 Spacers and ties shall be noncombustible material. 

l 

2 

2.All methods of protection require adequate venti'ltio;1 between protective 
material and adjacent combustible walls and ceil'lngs. 

3 Mineral wool batts blanket or board shall have a minimum density of 8 pounds 
per cubic foot and a minimum melting point of 1550°F. 

4 If a single wall connector passes through the masC"lry wa'll there sh all be at 
least 1/2 inch of open ventilated air space betwe~n the connector and the 
masonry. 

Z/l~efe/t~~ll/~~/~t/Je~tt/~~~/j~i~/~et~ee~/t~e/~~~Jji~ie/a~~/t~e/~t~tett~f' 
~/"r~~fa~i~t/j~/ff~~t/~t/t~~/'~~lia~iet/tHiJJ/~~t/~e/fe_0i<j/tf~~/tM0t~/j~ 

lA~J~/lU0'ir:P;."t 
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SECTlllN 120. rab1e 23.045-E and F'igure 23.045-[3 are created tu 'read: 

TABLE 23.045-E 

MINIMUM ALLOWABLE APPLIANCE CLEARANCE WITH PROTECTION1,2,3,4,5,6 

Type of 
__ P_ro_tec'tJGtl ___________ U:...:.:.nPr:.otec-'~2d C1earances (inches-,-; __ 

Unprotected For Ceilings 

____ . ________ .--;;.6_ 18 30 36 

3 1/2 in. thick masonry 
wall without ventilated 
air space. 

1/2 in. thick noncombustible 4 
insu1ation board over 1 in. 
glass fiber or mineral woo1 batts 
without ventilated air space. 

0.024 in. (24 gage) sheet meta1 3 
over 1 in. glass fiber or minera1 
wool batts reinforced with wire, 
or equiva1ent, on rear face with 
venti1ated air s~uce 

3 1/2 ·in. thick masonry wa'll 
with ventilated air space 

0.024 in. (24 gage) sheet metal 3 
with ventilated air space. 

1/2 in. thick noncombustible 3 
insu1ation board with venti1ated 
air sr:ace, 

0.024 in. (24 gage) sheet meta1 3 
with venti1ated air space over 
0.024 ~'I. (24 gage) sheet meta1 
with v~nti1ated air space. 

1 in. glass fiber or mineral wool 3 
batts sandwiched betwren two sheets 
0.024 in. (2 11 gage) sheet ;netal 
with ventilated air space. 

12 20 24 

9 15 18 

9 15 18 

9 15 18 

9 15 18 

9 15 18 

For Wall s 

6 18 24 36 48 

4 12 16 24 32 

3 9 12 18 24 

2 6 8 12 '16 

2 G 8 12 i 6 

2 6 8 12'16 

2 6 8 12 16 

2 6 8 12 16 

2 6 8 12 16 
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lSpacers and ties shall be of noncombustible ~laterial_ No spacers or ties 
shall be used directly behind appliance or conductor. 

2With all elearanee reduetion systems using a ventilated air space, at least 
two sides of the protection shall be open to provide adequate air 
eirculation. There shall be at least one ineh between the clearanee reduction 
system and combustible walls and ceilings. 

3Mineral wool batts, blank~t OI board shall have cmt~imum density of 8 lb. 
per eubic foot and have a minimum melting point of 1,500°F. 

4Insulation material used as part of a elearance reduction system shall have 
a thermal conductivity (k) of One (Btu) (in)/(Sq. ft.) (Hr.) (OF) or less. 
Insulation board shall be formed of noncombustible material. 

SIf a sing1e wall connectar passes through a masonry wall used as a wa1"l . 
shield, there shall be at least 1/2 inch of open, ventilated space between the 
connectar and the masonry. 

6Clearances in front of the loading door or ash removal door of the 
appliance shall not be reduced. 
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Figure 23.045-B 
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Figure 23.045-B (continued) 
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SECTION 121. Figure 23.045 is renumbered 23.045-A. 

SECTION 122. ILHR 23.045 (8) (intra.) is amended to read: 

ILHR 23.045 (8) SUPPLEMENTAL UNITS. Supplemental solid fue1-burning 
units connected to a furnaee shall be conneeted to the warm air side of the 
furnaee a~~/t~AJJ/t~nf~f~/t~/t~~/f~Xl~wj~~/~f~~itj~~t as illustrated in 
r-igures 23.045-C to E. ---_. 

SECTION 123. ILHR 23.045 (8) (e) is created to read: 

ILHR 23.045 (8) (e) Supplemental solid-fuel-burning units shal1 be 
installed to maintain a 3-foot elearanee between the unit and the furnace or 
shall be installed in aeeordanee with the listings of both the supp1emental 
unit and the furnaee if such an installation is specifically covered by the 
listings. 

SECTION 124. ILHR 23.045 (9) (a) is amended to read: 

ILHR 23.045 (9) (a) Horizantal duets. The elearanee from eombustibles 
for horizantal ducts shall be as speeified in Table 2~'0~~/g 23.045-F. 

SECTION 125. Table 23.045-E is renumbered Table 23.045-F and as renumbered is 
amended to read: 

Distanee of Duets From 
Bonnet or Plenum 

(i nehes) 

o to 36 
over 36 to 72 

over 72 

TABLE 23. 045-F 

elearanee to Combustibles l 
Requi red 
(inches) 

18 
6 
1 

lClearanee can be redueed in aecordance with Tab1e 2~J0~~f~ 23.045-B. 

SECTION 126. ILHR 23.06 (intra.) is amended to read: 

ILHR 23.06 COMBUSTION AIK. All fuel-burning heat~ng ~quipm~nt, exeept 
sealed eombustion applianees, cooking appliances, refr~gerators and elathes 
dryers, shall be provided with a supply of air for fuel combustion. 
Combustian air shall not be taken from agarage. If combustion air is taken 
from the attie, provisions shal' be made to prevent insulation from blocking 
the combustian air intake and the attic vents. 
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SECTION 127. ILHR 23.06 (1) (a) is amended to read: 

ILHR 23.06 (1) (a) Infi1tration. Combustion air may be provided by 
means of infi1tration where the volume of the room (measured in cubic feet) in 
which the burner is 10cated is greater than J/20 1/10 of the maximum input 
Bt~rating of the burner(s), in Btu per hour. --

SECTION 128. ILHR 23.06 (2) (a) is amended to r~ad: 

ILHR 23.06 (2) (a) Air from inside the dwe11ing. Two openings~ha11 be 
provided to the equipment enclosure. One opening sha11 be 10cated within 12 
inches from the floor and one opening shall be located within 24 inches from 
the top of the room. Each opening shall provide a minimum area of one square 
inch per 1,000 Btu per hour input. The volume, in cubic feet, of the f100r 
level to which the enc10sure is vented sha11 not be 1ess than 1/10 of the 
maximum input rating of the burner(s), in Btu per hour. 

SECTION 129. ILHR 23.08 (2) (b) is created to read: 

ILHR 23.08 (2) (b) Under-f1oor plenums. An under-floor space may be 
used as a plenum in a single dwe11ing unit in accordance with this section. 

1. The use of the under-floor space shall be limited to buildings not 
more than two stari es in height. Except for the f100r immediately above the 
under-floor p1enum, supply ducts shall be provided extending from the p1enum 
to registers o~ 1ther flaor levels. 

2. The under-floor spaces shal1 not be used for storage, shal1 be 
c1eaned of all laose scrap material and shal1 be tightly and substantial1y 
enclosed. 

3. The enclosing material of the under-floor space, inc1uding the side 
wall insulation and vapor barriers, shall not be more flammable than l-inch 
(nominal) wood boards (flame spread classification of 200). 

4. Access shall be through an opening in the floor which shall be 18 
inc~~s by 24 inches. 

5. The furnace supplying warm air to the under-floor space shall be 
equipped with an automatic control which will start the air circulating fan 
when ",he air in the furnace bonnet reaches a temperature not hiS;ler than 150 
degre~s F. Such control sha1l be one that cannot be set higher than 150 
degrees F. 

6. The fu~nace supplying warm air to the under-f1oor space shall be 
equipped wit~ an approved temperature limit control that will limit oL~let air 
temperature to 200 degrees F. 
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7. A noncombustible receptacle shall be plaeed below eaeh floor opening 
into the air ehamber. The receptacle shall be securely suspended from the 
floor members and shall be not more than 18 inches below the floor opening. 
The area of the receptaele shall extend 3 inches beyond the opening on all 
sides. The perimeter of the reeeptaele shall have a vertieal lip at least 1 
ineh high at the open sides if it is at the level of the bottom of the joist, 
or 3 inches high if the reeeptaele is suspended. 

8. Floor registers shall be designed for ea~y removal to permit access 
for cleaning the receptaeles. 

9. Exterior walls and interior stud partitions shall be firestopped at 
the fl oor. 

10. Eaeh wall register shall be connected to the air ehamber by a 
register box or boot. 

11. A duet eonforming to par. (a) shall extend from the furnaee supp1y 
out1et at least 6 inches below eombustible framing. 

12. The entire ground surface and ene10sing exterior walls of the under 
floor space shal1 be covered with a vapor barrier having a vapor permeability 
rating of 1 perm or less and a flame spread rating of 200 or less. 

13. Fue1 gas lines may not be 10eated within the under-f1oor space. 

14. A smoke detector sha11 De placed in the un~~r-f100r space. The 
alarm and low-battery signal of the smoke deteetor shall be audible in the 
oeeupied areas of the dwe11ing, when actuated. 

15. The exterior wa11s of the under-floor spaees shall be insulated in 
aecordanee with s. ILHR 22.06 (6) or 22.12 (1). The insulation may not be 
omitted under the provisions of s. ILHR 22.06 (9) or 22.12 (2). 

16. Electrica1 wiring installed in the plenum shall be in eonformanee 
with the Wiseonsin Administrative Eleetrieal Code Volume 2. 

SECTION 130. ILHR 23.08 (10) is ereated .~(; ','ead: 

ILHR 23.08 (10) AIR PASSAGEWAYS OF ENVELOPE DWELLINGS. The air 
passageways of envelope type dwellings shal~ eomply with this subsection. 

(a) No heating equipment shall be plaeed in the air passageways. 

(b) Wood exposed to the air passageways sha1l be of at least 2 inches 
nomlnal thiek. 

(e) Finishes and insulation exposed to the air passageway shall have a 
flame spread rating of 25 or less and a smoke development rating of 50 or less. 
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(d) A vapor barrier shall be installed on the warm side of insulation 
which forms a part of the thermal envelope of the dwelling. In the 
roof-ceiling air passageway, a vapor barrier for the insulation of the ceiling 
may be omitted if heated air is circulated o.n both sides of the ceiling . 
insulation. The insulation on the roof side of the air passageway shall be 
provided with a vapor barrier on the warm side of the insulation. Any vapor 
barrier exposed to circulating air shall have a flame spread rating of 25 or 
l,,:)s and a smoke development ratifil) of 50 or less. 

Note: Also see s. ILHR 21.08 (1m), Equivalent Firestopping ReqiLirements 
for Envelope Dwellings. 

SECTION 131. ILHR 23.11 (3) is repealed. 

SECTION 132. ILHR 23.15 (2) (intro.) is amended to read: 

ILHR 23.15 (2) (intro.) CONSTRUCTION AND INSTALLATION. The construction 
and installation of chimney connectors of solid-fuel-burning appliances shall 
comply with s. ILHR 23.045 (4). The chimney connectors of all other 
fuel-fired appliances shall conform with the following requirements: 

SECTION 133. ILHR 23.15 (2) (d) is renumbered 23.155 and, as renumbered, is 
amended to read: 

ILHR 23.155 MULTIPLE APPLIANCE VENTING. (1) GENERAL 7w~ Except as 
1. :wid.~ i~ sub. (2), two'). !Jr mere liste rl appliancesusing thö same type of 
tuel rJiV.Y be connected to a common gravity-type flue providel! the appliances 
are equipped with listed primary safety controls and listed shutoff devices 
and comply with the following requirements. 

1. The appliances shall be located in the same story, except for 
engineered venting systems. 

2. The appliances shall be joined at a manifold or'Y-type fitting as 
close to the chimney as possible, unless the connectar from each applianee 
enters a separate ehimney inlet and the inlets are offset t~/~ii~t~~~i~ 
wtt~/t~~/f~~0tfeme~tt/~f/t'/1~~R/ll'JJ/lZl' at lr:ast i2 inches vertieally 
ar the separate inlets oceur at right angles~e~n other. 

3. The ehimney connectar and ehimney flue shall be sized to aeeommodate 
the total valume of flue gases. For gas-burning (~plianees the venting area 
shall be at least equal to the size of the larges~ vent eonneetors plus at 
least 50% of the area of the other vent connectors. 

(2) EXCEPTION. Any ehimney ~erving a fireplace ar ~ sr.~id-fuel:burning 
applianee shall not be used to vent any other eguipment Jr applianee. 

SECTION 134. ILHR 23.15 (2) (g) is amended to read: 

ILHR 23.15 (2) (g) Materials and thiekness. Chimney or vent conheetors 
serving liquid i~~/t~Jt~ fuel or gas appliances shall conform to the type 
of material and thiekness indicated in Tables 23.15-A or 23.15-8. 
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SECTION 135. Table 23.15-A (title) is amended to read: 

TABLE 23.15-A 
MINIMUM CHIMNEY CONNECTOR GAGES FOR OIL'/W~~~/~~~/~0~~-FIRED APPLIANCES 

SECTION 136. Tab1e 23.15-C isamended to read: 

TABLE 23.15-C 

CHIMNEY CONNECTOR AND VENT CONNECTOR CLEARANCES 
FROM COMBUSTIBLE MATERIALS (See Note 4) 

Deseription of App1ianee 
Minimum C1earanee 

Inches 
(See Note 1) 

Sing1e-Wa11 Metal Pipe Conneetors 
Gas Applianees Without Draft Hoods 
E1eetrie, Gas, and Oi1 Ineinerators 
Oil ~~~/Z~lj~/V~~l App1ianees 
Unlisted Gas Applianees with Draft Hoods 
Boilers and F·:.rnuces Equipped WiJw:., L isted Gas Burners and 

With Draft Hoods 
Oi1 App1ianees Listed as Suitab1e for Use With Type L 

Venting Systems, but only when conneeted to ehimneys 
Listed Gas Applianees With Draft Hoods. See Note 3. 

Type L Vent Piping Conneetors 
Gas Applianees Without Draft Hoods 
Eleetrie, Gas, and Oil Ineinerators 
Oil ~~~/Z~lj~/V~~l Applianees 
Unlisted Gas Applianees With Draft Hoods 
Boilers and Furnaees Equipped With Listed Gas Burners and 

With Draft Hoods 
Oi1 Applianees Listed as Suitable for Use with Type L Vents 
Listed Gas Applianees With Draft Hoods 

Type B Gas Vent Piping Conneetors 
Listed Gas Applianees With Draft Hoods 

(See 
(See 

(See 

18 
18 
18 
9 

9 

9 
6 

9 
9 
9 
6 

6 
Note 2) 
Note 3) 

Note 3) 

1These elearanees apply exeept if the listing of an applianee speeifies different 
elp.aranee, in whieh eRse the l!steu cleMante takes preeedence. 

2If listed type L venting system piping is used, the e1earanee may be in 
aeeordanee with the venting system listingo 

3If listed type B or type L venting system piping is used, the e1earanee may be in 
aeeordanee with the venting system listingo 

4The clearanees from eonneetors to eombustible materials may be redueed if the 
eombustiole material is proteeted in aeeordanee with Tab1e 23.04-B. 
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SECTION 137. ILHR 23.156 is ereated to read: 

IlHR 23.156 CONDENSATE DRAINS. Provisions shall be made so that 
eondensate from heating equipment drains into the sanitary drain system. 

SECTION 138. ILHR 23.16 (2) is repealed and reereated to read: 

ILHR 23.',6 (2) Oll STORAGE TANKS. (a) Exeept as provided in pa:,. (b) 
and (e) oil storage tanks shall be installed in aeeordanee with ch. Ind 8, 
Flammable and Combustible Liquids. 

(b) The total storage eapaeity inside any dwelling unit shall be limited 
to 550 gallons in one tank, or not mare than 275 gallons in eaeh of two tanks 
eross-eonneeted to a single burner. 

(e) Oil storage tanks on the inside of any dwelling shall be loeated at 
the same level as the burner it serves. 

SECTION 139. ILHR 23.16 (3) is repealed and reereated to read: 

ILHR 23.16 (3) GAS PIPING SYSTEMS. Gas piping systems, extending from 
the point of delivery to the connectian with eaeh gas-fired applianee or 
device, shall be installed to e~nform with NFPA 54, National Fuel Gas Code. 

SECTION 140. ILHR 23.16 (4) (a) is repealed and reereated to read: 

ILHR 23.16 (4) (a) Any oil-fired dppli~nee or deviee eonnected to a fuel 
piping system shall have an aeeessible, approved manual shutoff valve 
installed upstream of any connectar. 

SECTION 141. The eopies of the Wiseonsin Uniform Building Permit Applieation 
and the Wisconsin Uniform Building Permit are repealed from the Appendix and 
updated forms for the Wisconsin Uniform Building Permit Application, Wisconsin 
Uniform Building Permit, Rule Variance Application Under Uniform Dwelling 
Code, and Municipal Recommendation for a Variance Application are inserted in 
the Appendix. 



State 01 Wisconsin 
Oepartment 01 Industry, 
Labor & Human Relations 
Oivision 01 Salety & Buildinps 
Box 7969 
',ladison, WI 0"707 
Wisconsin Statutes 101.63,101.73 

Owner's Name 

Contractor's Name 
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WISCONSIN UNIFORM 
BUILDING PERMIT 

APPlleATiaN 
. (See Instructlons on back of pink copy) 

D HVAC 
Mailing Address 

Mailing Address 

APPLlCATION NO. 

PARCEL NO. 

D ELEC D PLUMBING 
Telephone 

Telephone 

.. P6·oj.~p.r .. ·t.QC~TI9N ................................................. ; ••••••••••• : •••••••••••.••.•••• :.. Yo, 
'/., SECTION ,T N,R E (or)W 

Building Address Subdivision Name LotNo. Block No. 

Zoning Oistrict Lot Area 

Sq. It. Setbacks 
1 a. PROJECT'·· .........•.. 

DNew D Addition 0 Raze D Single Family Entranee Panel 
Size: __ ~_ amp 

Front 

I
Rear 

It. 
9. HVAC EQI)IPMENT 

Leit Right 

It. ',,-:c:7f;;..t.~~,~~_--!:.ft~ . 
·12.ENERGy'.SOURCE ..• 

o Forced Air Furnace Fuel Nat. L.P. Oil Elec. SolidlSolar 
o Radiant Baseboard or Panel Gas * 

Service: 0 Heat Pump Space Htg. 0 0 0 0 0 D 
DAlteration D Repair D Move D Two family 

D Other 
D Other _~~ ___ ~ __ o Underground 0 Boiler Water Htg. D 0 D D D D 

1---,.........,."...-.-~,..,-----".,,.--~....,,...~......-1f=-~~=~,...,.,.,~O;=....::o::.,:v~e.c.:.rh.c:;e~a~d ~~.....,......j D Central Air CondiHoning 
1-1.!.!b~.Cc: ...• ~~~A~R~.A~ •• ·.·~(2~.~i;·j: .•.. ~..~ ..••. .::.. ........ i:.il.. (.> ••.• ....:. ..•. -"' .. ~ •. ·.pAt.·1.CO~.· ..•. ~.·· ..•.• ~NB$T1.'LJ'YPEh ••.••. ~.·. ··g •..• ··51 •••.• f4tg;:i.FE .. O~·~P[N!1P{<A~· .•• ·~t~iÖ{lNl!·;:.... ~D:;"O~th:,er~::::::::::;:;;:::=;;::;;::::;:::=::::;::.~ *m~e ~~~~:~~ ~~~t~!'~:aacVee h!a~:~~we~:i~r 
D Altaehed D Oetaehed D Site eonstrueted 0 Conerete I-'!""·.·~""'··~~:-r L-'-U"-'.·····"'.,....:.;.B-'I""N"".~"" ... ··."'<"""·.·.··--'· .~ ... ~ .. "-.. _..:.:...:.:. ...... ~ ... ~~f\'~~:~~nO~:~o~::~~~/~~;? 1:J' :X~:~,~~ 
Z.· A.R~ .. i.)·...: .• D Manulaetured 8 ~r~~~~~y Wood D Munieipal air infiltration barrler. 

Basements ____ Sq. It.S?$T9.fJ.l!t.$.:: OOther ____ D Septie1~:liEAT4()$$Hõalqi1ia:t~(j})i 
Ii'D=1:::_S'""t:C::or::;:;y===h:8r:;j~?7:i):-:$:::::p7:.~: .~::'.~: •• ~ •• :."".::.::".,.:.: •. "., .••• :~.:... Permit No. ~-~-~ Envelope BTU/HR 

D 2-Story 0 Seasonal tC/iWA'tER,) :::,Slk ),!lfilt~~tion . ......•.. BTU/HR 

D Other 8 :;~~~ranent 00 Munielpal Utility p14;t:$TI~Al'~l;r<;:q$r: 
P-'vate on-~ite Weil 

living Area ____ Sq. It, 

The applieant agrees to comply with the Wiseonsin Unilorm Owelling Code and other Munieipal Ordinances and with the eondltion~ of this permit; under5tands 
that the issuanee 01 the permit ereates no legalliability, express or implied, on the Oepartment or Munieipalily; and eertilies that all the above inlormati()n is 
aecurate. 

~S~I~G~N~A~l~U~R~E~O~F~A~PP~L~I~C~A~N~T================================~O~AT~E~.================~ 
CONDiliONS OF APPROVAL This permit is issued pursuant to the lollowing eondiHons. Failure to eomply may result in suspension or 

revoeation 01 this permit or other penalty. 

~-~~------~~-~------~--~--~~-------~--~------~--------~--~--~~--~--~------

~~----~--~--~--~--~~------~--~--~~~~--~--~------~~----------~--~--~-----~---~ 

~'-----~--~--~~--~--~--~--~--~~--~----------~--~--- ~~----~~--~--~---------~---

----~~--~--~--~------~~------~--~--~~~~--~--~------~~--~--~--~--~--~----------~ 

~--~~--------~------~~-----~~~--~~--------------- ._-- ---- .. ~--~--~--~-

--._~-----~---~------~~~~-~-------------------------------~--~~---------------~-----

ISSUIN.Q 
JURISOICllON 

DTOWN 
D STATE 

D VILLAGE D CITY D COUNTY Municipality Number 01 
Inspection Authorily 

Municipality Number 01 Dwelling 
Location. il diilerent 

OF: 

FEES: 

Plan Review . . , $ __ ~_ 

'InspeeHon , . . . $ ___ ~ __ 

Wis. Permit Seal(s) $ ~~ __ __ 

Other , ., , $ ____ __ 

TOTAL , .. $ 

D INDEPENDENT 

PERP,1ITfS .. >. 
ISSUEP. 

WIS. UNIFORM PERMIT PERMIT ISSUED BY: 
SEALNO, 

n ConstrueHon 
CJ HVAC 
D Eleetrieal 
D Plumbing 
D Other 

NAME ____ ~ _______________ ~~ ____ .~ __ ~ __ __ 

OATE __ ~~_~_~_~ _____ ~~~ __ ~~ __ 

CERLNO. 

PINK -- Owner/Aoent 



I 
I 

Site Info 
SUBDIVISION ______ _ 
lOT NO. BLOCK NO. 
ZONING DISTRICT ____ _ 
_ %,_%, SEC_, T_N, R_ E. OI N 
PARCEl NO. ______ _ 
SETBACKS: 
FRONT YARD feet 
REAR YARD feet 
LEFT Y ARO teet 
RIGHT YARD teet 

Inspection 
PHASE RGH FNL 

.-
FOOTING 

--
FOUNDATION -

CONSTRUCTION 

INSUlA T'O'" 

PlUMBING 
-

HEATIVENT/AC 

.ElECTRICAl 

OCCUPANCY 

NOTICE OF NONCOMPLlANCE 
This Issuing jurisdietion sh all nctify 
the applicant in writing of any 
violations to be eorreeted. All eited 
violations shall be eorreeted within 30 
days after notifieation, uniess 
extension:f time is granted. 

BD-5824(R. 08/87) 

Keep this card posted until finai inspeetion has been made. Inspeetions shall be arranged 48 hrs. in advanee. 
Work shall not proc.eed until the inspeetor f.as approved the variaus stages of eonstruetion or the 48 hr. period 
since notificption has elapsed. This permit wIH expire~ months after the date of issuance it construction has 
-:.:t commen-ced. 

WISCONSIN. 

I 

D const; 
Project: 

ISstJed to 

Issued by 

Dhvac; 

OWNER 
(AGENT) 

BUilDING SITE 
ADDRESS 
CITY, VILLAGE 
TOWN COUNTY 

PERSON 
ISSUINC? . 
DATE 
!SSUED 

COMMENTS: 

UNIFORM. 

# 

Delee; 

CERT. 
NO. I 

TElEPHONE 
NUMBER 

[J plumb; 

-
---

! 

afflx uniform 
permit seal here 

(when applicable) 
Seal Nc: 

WIS.STATS.101.63 

I 
,s::. 
,s::. 
I 



State of Wisconsi n 
Department of Industry, 
Labor & Human Relations 

Owner Name 

City 
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RULE VARIANCE APPLlCATION UN DER 

WISCONSIN UNIFORM DWELLlNG CODE 

Owner Street Address 

State & Zip Code 

Safety & Buildings Division 
Local Program Serviees 
P.O. Box 7969 
Madison, Wiscomin 53707 
(UV) 

lowner.Te,ePhone No. 

Dwelling Location Dwelling Street Address 

CityNillagelTown County 

Agent (Arch - Engr - Contr) Agent Street Address 

City State & Zip Code Agent Tetephone No. 

Munieipality Having Jurisdietion Telephone No. 

$100 STATE FEE required (ILHR 69.15(2)). Application can only be made by owner. Submit to the address shown in 

the upper right corner. Additional MU NICIPAL FEE, if any: 

1. Rule ILHR of the Uniform Dwelling Code cannot be entirely satisfied because: -------

2. In lieu of complying exactly with the rule, the following alternative is proposed as a means of providing an 
equivalent degree of health, welfare and safety (submlt building plans, calculations and specifkations to 
help explain your proposal): 

3. Supporting arguments are:· 

VERIFICA TION BY APPLlCANT: 

, verifies that (s)he is the applicant and that all information 
-p-ro-v-'-i d'e-d'o-n--t:Th-'-i s-a-p-p"l i-ca-:t-r-i o-n-'i-s 7'"tr-u-e-:-to--:Õt h-e'bc e-s7"t -:"'ofnhi:"'i-:S/;;-""he'-r k nowl ed g e and be I i ef 

Applkant's Signature ______________ _ Date Signed ------------
Subscribed and sworn to before me .. .... 

FOR OFFICE USE ONLY 
Application No. Date Received this date --------------------

Notary Public D Approved D Date Approved/Denied 
Denied 

Official's Name Title 
My commission expires -----------

APPLlCATION IS VALID ONLY IF NOTARIZED AND ACCOMPANIED BY REVIEW FEE. 

5BO-6070 (R 07187) 



Wisconsin Department of 
Industry, Labor and Human 
Relations 

Owner Name 

CitylTown 

Dwelling Loeation 

CitylTown 

Agent (Arch - Engr - Contr) 

CitylTown 
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MUNICIPAL RECOMMENDATION 
FOR A VAkiANCE APPLlCATION 

Safety and Buildings Division 
Loeal Program Servio:><; 
P.O. Box 7969 
Madison, Wiseonsin 53707 

Owner Street Address 

State I Zip Code I Owner Telephone No. 

Dwe!l;ng Street Address 

County 
~ 

Agent Street Address 

State I Zip Code I Agent Telephone No. 

1. I have read the application for varianee of rule ILHR 
-------------------------------

2. I reeommend (eheek appropriqte box): D Denial D Approval D Cond. Appr. D ~~mment 
3. Explanation for recommendation: 

I find no conflict with loeal rules and regulations. 4. D 
D I find that the varianee is in conflict with loeal rules and regulations. 

Explanation: 

5. Inspeetions eompleted: D None D :-ootings D Rough D Final D Foundation 

D Bldg. Const D Energy D HVAC D Electrieal D Plumbing 

6. Correetion orders issued: 

Munici pality exercising jurisdietion: 

Signature of municipal enforeement official: Date signed: 

Please submit this eompleted form along with original Application for Variõnce, Form 5BD-60/0, and 
$100.00 state review fee to Department of Industry, Labor and Human Relations at the address 
shown in the upper right eorner. 

SBD - 6071 (R. 07/87) 
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SECTION 142. An index to the span tables in the appendix is created to read: 

INDEX OF 
SPAN TABLES FOR JOISTS AND RAFTERS 

(Recommended by National Forest Products Association) 

TABLE PAGE 

Table J-l FLOOR JOISTS, 40 lbs/sq.ft. Live Load 120 
Table J-2 FLOOR JOISTS, 30 lbs/sq.ft. Live Load 122 
Table J-3 CEILING JOISTS, 20 lbs/sq.ft. Live Load, Plaster Ceiling 124 
Table J-4 CEILING JOISTS, 20 lbs/sq.ft. Live Load, Drywall Ceiling 126 
Table J-5 CEILING JOISTS, 10 lbs/sq.ft. Live Load, Plaster Ceiling 128 
Table J-6 CEILING JOISTS, 10 lbs/sq.ft. Live Load, Drywal1 Ceiling 130 
Table R-2 FLAT OR SLOPED RAFTERS, 30 lbs/sq.ft. Live Load, Drywall Ceiling 132 
Table R-3 FLAT OR SLOPED RAFTERS, 40 lbs/sq.ft. Live Load, Drywall Ceiling 136 
Table R-5 FLAT OR SLOPED RAFTERS, 30 lbs/sq.ft. Live Load, Plaster Ceiling 140 
Table R-6 FLAT OR LOW SLOPED RAFTERS, 40 lbs/sq.ft. Live Load, 

Plaster Cei1ing 144 
Table R-8 FLAT OR LOW SLOPED RAFTERS, 30 lbs/sq.ft. Live Laad, 

No Ceiling Load 148 
Table R-:.; FLAT OK LOw SLor'~') RFTEKS', 40 ibs/sq.ft. Live Load, 

No Ceiling Load 152 
Tab1e R-11 MEDIUM OR HIGH SLOPE RAFTERS, 30 1bs/sq.ft. Live Laad, 

No Cei1ing Laad, Heavy Roof Covering 156 
Tab1e R-12 MEDIUM OR HIGH SLOPE RAFTERS, 40 1bs/sq.ft. Live Load, 

No Cei1ing LORd, Heavy Roof Covering 160 
Table R-14 MEDIUM OR HIGH SLOPE RAFTERS, 30 1bs/sq.ft. Live Load, 

No Cei1ing Load, Light Roof Covering 164 
Tab1e R-15 MEDIUM OR HIGH SLOPE RAFTERS, 40 1bs/sq.ft. Live Load, 

No Ceiling Load, Light Roof Covering 168 
Table TSJ-1 TWO SPAN FLOOR JOISTS, 40 lbs/sq.ft. Live Load 172 
Tab1e TSJ-2 TWO ~""M'rLOOR JOISTS, 30 lbs/sq.ft. Live Load :/4 

Note to Revisor: the addition is to be made to page 117 of the appendix. 
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SECTION 143. The third paragraph under LUMBER DESIGN VALUES on page 118 of 
the appendix is amended to read: 

The "Joists" column in the design value tables provide values for 
repetitive-member use under normal conditions. The "Rafters" column t.f of the 
design values for bending for repetitive-member use adjusted for snow-loading. 

SECTION 144. ;1 second paragraph unrler ROOF LOADS on page 118 of the apPt!ndix is 
created to read: 

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

SECTION 145. The title and subheading of Table J-l on page 120 of the appendix is 
amended to read: 

TABLE J-l 
FLOOR JOISTS 

40 Lbs Per Sq. Ft. Live Load 
K~Xl/f~~~i/~~i~~t/t~~i~/~i~~/f~r/il~~~j~~/~fe~t/~~~/~ttjt/fl~~fil 

(All floors except attic floors) 

SECTION 146. The title and subheading of Table J-2 on page 122 of the appendix is 
amended to read:· 

TABLE J-2 
FLOOR JOISTS 

30 Lbs Per Sq. Ft. Live Load 
K~Jl/f0~~i/~i~~/f0f/il~e~j~~/~~~/~ttjt/fl~~ftl 

(Optional table for attic floors) 

SECTIaN 147. The title and subheading of Table TSJ-l on page 172 of the appendix is 
amended to read: 

TABLE TSJ-l 
TWO-SPAN FLOOR JOISTS 

40 Lbs Per Sq. Ft. Live Load 
K~Xl/f~~~i/e~i~~t/tV~i~/~i~~/f0r/ile~~t~~/~fe~t/_~~/_ttti/f100fil 

(All floors except attic floors) 
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SECTION 148. The tit1e and subheadin9 of Tab1e TSJ-2 on page 174 of the 
appendix is amended to read: 

TABLE TSJ-2 
TWO-SPAN FLOOR JOISTS 

30 Lbs Per Sq. Ft. Live Laad 
K~JX/t~~~i/0i~~/f~t/iJ~~~t~~/~~~/~tttt/fX~~tiJ 

(Optiona1 tab1e for attic f100rs) 
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SECTION 149. Appendix A is repealed and recreated to read: 

APPENDIX A 
CHAPTER ILHR 22 

DETERMINATION OF REQUIRED LEVELS OF INSULATION 
USING THE ENERGY WORKSHEET 

Two methods m~y be us~J to determine the level of insl,iation required by 
Chapter ILHR 22 for electrically heated and non-electrically heated 
dwellings. The Component Method (also known as the Accepted Practice ~ethod) 
can be used with a minimum of calculations 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 installed in 
one building component if mare 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, Wiseonsin 53707 

Portions A and H of the Energy Worksheet must be filled out for the 
Compon-.:.:-:t Method~ Partior:: B. e a.nrl D of the Energy Worksheet ml!:t. b€: filled 
out to use the System Design Me:hod. Seetions 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 electrieally heated homes. Both the Component Method 
and the System Method will be shown in the illustration, although completion 
of onlyone method is sufficient to show complianee with the insulation 
requirements of C~. ILHR 22. 

SAMPLE DWELLING 
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Samp1e dwe11ing: 1,500 square feet, 186 lineal feet of perimeter building thermal 
enve1ope. 

Gross wall area::: 8.13 feet x 186 lineal feet ::: 1,512.18 square feet 
Wall window area::: 172.67 square feet 
Box sil1 area::: 0.81 fe et x 186 linea1 feet ::: 150.66 square feet 
Gross exposed foundation wall area::: 124.62 square feet 
Bu:iement window area::: 15.65 squaY'l-l feet 
Ooor area::: 37.82 square feet 
Ceiling area::: 1,500 square feet 

Dane County location - Zone 3 

The dwe11ing wil1 be e1ectrical1y heated. 

The p1anned eonstruetion: 

Wall s 
Wood bevel 1/2" x 8" siding 
1" Extruded po1ystrene sheathing 
R19 Batt insulation 
2 x 6 Framing, 24" O.C. 
Orywa 11 1/2" 

Ceil i ng 

R = 0.81 
R ::: 5.27 
R ::: 19 
R ::: 6.875 
R ::: 0.45 

R, - 6.875 ~ x h Framin9, 24" O.C. 
~lown Fiberg1ass insulation 
Insu1ation in 5.5" Cavity 

R/inch ::: 

Insu1ation over both Cavity and Framing, 14.5 11 

1/2-inch drywall finish 

Foundation 
8" Masonry Block 
211 Extruded po1ystyrene 

Windows 

Ooors 

All trip1e glazed 

Insu1ated· 
Storm door 
Tota1 door R va1ue 

~ -
R = 
R = 

R = 
R ::: 

R ::: 

R ::: 

R = 
R ::: 

The 1500 square foot basement will be divided into a 575 square foat finished 
liv~~g ~pace nnd a 925 square foot utility and storage space. Th~ value of 
all the dead air spaces on both 1eve1s (elasets, cabinets, in:~rior walls, 
etc.) equa1s 2163 cubic feet. 

13.75 
36.25 
0.45 

1.72 
10.54 

2.7 

2. 12 
1.00 
3.12 

2.5 
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Estimating Design R-values for Building Materials and Components 

R-values listed in Table A-4 of the UDC appendix, ASHRAE manual o~ 
manufaeturer ' s speeifieations may be helpful in determining the designed 
R-values for building eomponents or materials. The designed R-values which 
are entered in Part C of the Energy Worksheet should be eonsistent with the 
Cild USeor 1,:stalled eendition of the insulat'ion and building material:. used. 
The Jas;gn R-values should take into aecount passible effeets ~~ch as: 

Long term aging effeets. 

Settling or other density variations that may oeeur with blown-in 
fiberglass and eellulose insulation. 

- Moisture effeet on wet installations such as exterior foundation 
insulation. 

- Effeet of eompression on insulating materials subjeet to loads, such as 
the ease of parous, semi-ridged fiberglass applied to foundation 
exteriors. 

- Orientation of installation effeets (horizantal or vertieal). 

In order to use the design R-value given in the manufaeturer's speeifieations, 
insulation and building materials must be installed in aeeordanee with the 
IlIiinufaeture''':) iy'structions. For eXdfnple, most fo;;.:n pane1 insulation :"'odu,·ts 
are required to be prateeted from exposure to sunlight (ultraviolet light). 
An opaque covering is typieally installed to provide that protection. 



DILHR 
Safety and Buildings Division 
P.O. Box 7969 
Madison, WI 53707 

PROJECT ADDRESS: SAMPLE 
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ENERGY WORKSHEET 
UNIFORM ::lVJELlING (ODE 

BUILDER: 

PAGE 1 

------------------------ -----------------------
OWNER: DATE: ---------------------------------
Does dwelling unit have three kilowatts or more input capacity of permanently installed 
electrical space heating equipment? 

~ YES (see below) D NO 

If yes, then indicate infiltration control option: 

Full sealing per s. ILHR 22.13(3)(a) . 
----'-x--Infiltration barrier per s. ILHR 22.13(3)(b) 

Blower door test per s. ILHR 22.13(2)(c) & (3)(c) ----
INSTRUCTlONS: This worksheet is a DILHR-approved method of showing complianee with the 
energy conservation standards of Chapter ILHR 22 of the Uniform Dwelling Code (UDC) which 
applies to one- and two-family dwellings built since December 1, 1978. It is recommended that 
the user purchase a copy ofthe UDC from State Document Sales, (608) 266-3358. 

You have the choice of using the Accepted Practice Method or the System Design Method to 
show code compliance. For the Accepted Practice Method, which is recommended for standard 
designs, complete Sections A. and B. and Sectiöns E. through F. and Section H. You will be first 
calculating component areas, then your dwelling's code-allowed and other heat loss to 
determine your furnace size, and then comparing your planned insulation levels to the required 
insulation levels from the Appendix of'; h(~ yee. 

For the System Design Method, which is recommended for alternative designs, complete Sections 
A. through F. You will be first calculating (omponent areas, then the code-allowed heat loss, 
then component U- andR-values and ther your calculated heat loss which you will compare to 
the code-allowed heat loss. You will also be calculating the allowable furnace size. 

With either method, you will need to apply the stricter and slightly different standards shown for 
electrically-heated homes if you answered "YE-:" tu the above question. For electrically heated 
homes, you must also complete Section G. te. dc-;ermine the required mechanieal ventilation 
capacity. 

All "R' and lUt calculations 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 
loss calculations may be rounded to the whole number. 

Nu mbers i n brackets, [1], refer to the footnotes I isted on page 5. 

58D-5518 (Rev. 7/87) 
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A. AREA CALCULA TlONS 

So,>.:. ealcul2tro'ns will not be neeessary d ~LJI-mding on l~ome design and heating fu",:. These caiculated areas are 
refereneed elsewhere on this worksheet, for example, A.1., : .. 2 .... 

1. GROSS (INSULATED) ABOVE-FOUNDATION WALL AREA 
(Including doors, windows an.d box sills) 

1512.18 + 150.66 = 

4. GROSS EXPOSED FOUNDATION WALLAREA 
(Enclosing warm spaee 500 F or warmer) 

PAGE2 

1662.84 sq.ft. 124.62 _sq.h. 

~----------------------------------------~----------------------~-------------.----~ 2. WINDOW & PATIO DOOR AREA (sash/door area) 5. FOUNDATION WALL AREA BETWEEN GRAOE AND 
a. In Above-Foundation b. In Foundation THREE FEET BELOW GRADE 

Walls Walls 

1 72 • 67 sq. ft. 15.65 sq. ft. 

Total (a. + b.) = 188.32 

3. DOORAREA IN ABOVE-FOUNDATION WALLS 

186 x 3 = 

558.0 sq. rt. ---_.-

6. FOUNDATION WALLAREA MORE THAN THREE FEET 
BElOW GRADE 

\ 

37.82 sq. rt. 805.38 sq. ft. I 
7. OPAQUE[1] ABOVE·· 

FOUNDATION WALLAREA 
(1.- 2.a.- 3.) 

8. GROSS WALL AREA ABOVE 
GRADE(1.+ 4.) 

9. OPAQUE (1] EXPOSED FOUNDA~ 
TION WALL AREA (4.- 2.b.) 

1662.84 - 172.67 - 558.0 = 1662.84 + 124.62 = 124.62 - 15.65 = 

932.17 sq.ft. _~. 97_.sq. ft. 

~-------------------------r-----------------------------+----------------------------' 10. WALL AREA BELOW GRADE 
(5. + 6.) 

558.0 + 805.38 == 

1363.38 sq. ft. 

13. FLOORAREA OVER UNHEATED 
SPACES (LESS THAN 500) 

11. TOTAL FOUNDATION WALL 
AREA (4. + 5. + 6.) 

124.62 + 558.[ + 805.38 = 

1488.C· rt ___ . _sq .. 

14. SLAB ON GRADE 

(slab-on-grade garage will 
be place d outside the 
thermal envelope) 

12.INSULATED ROOF OR C::ILlr~G 
AREA 

1500 sq 't. ------

15. BASEMENT FLOOR AREA 

I 
I 

I 

___ o __ sq. ft. _~_Iineal feet of slab perir::eter __ 1_5_0_0 ___ sq. ft. 
_ . . ___________ ...1-_______________ 1 ______________ --' 
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B. CODE-ALLOWED HEAT LOSS PAGE 3 

Enter values ;nto table from elsewhere on this worksheei and multiply ac ross by the electric ::::r fion-electric code-required 
U-value. Fo .. ~;nes 1 through 5 for'walls, compi~te as :::.ilows: 

Electrically-heated Homes - Unes 1,4 <le 5. 
Non-Electrically Heated Homes - Option A or B. 

Option A - Lines 1,4 & 5 - Suggested if non-foundation and exposed foundation walls are of similar construction. 
Option B - Lines 2,3,4 and 5. 

I 
AREA I REQUIRED U-VALUE I TEMP. I HEAT 

COMPONENT 
FROM X l( DIFf. = LOSS 

SECT. A NON- ELECTRIC I:LECTRlr [21 BTU/HR 
.- _ .. - . 

121~b-----1. Gross Wall Above Grade(A.8.) 1787.46 . 13 .080 85 
2. Gross Above-Foundation Wall (A.l1 .12 N/A 

3.a. Gross Exposed Foundation Wall (A.4.) 
.25 Max Area of A.4. + A. 11. = .25 f\J/A 

b. Gross Exposed Foundation Wall 
in Excess of Une 3.a. .12 N/A 

4. Foundation Wall Between Grade And 3 
Feet Below Grade (A.5.) 558.0 .11 [3] .072 [3] 60 2411 

5. Foundation Wall More Than Three Feet 
Below Grade (A.6.) 805.38 .094 [3] .048 [3] 60 2320 

6. Floors Over Unheated Spaces (A.13.r u .09 .055 85 0 
7. Roof or Ceilinq (A.12.) 1500 .029 .020 85 2550 
8. Slab On Grade (A.14.) Olin. ft. .Sl'F' [4] .51 'F' [4] 85 0 .-

.9. Basement Floor (A.15.) 1500 .025 .025 60 ?...250 
I TOl AL CODE - ALLOWED HEAT LOSS - I 21686 

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

C.1. ABOVE-GRADE COMPONENTS - Enter 'R-vaIGes' from Table A-4 of the UDC Appendix, ASHf~AE Manual, or 
manufacturer's specifkations. Total them across and then find the 'u' value by taking the reeiprocal (l/R) of the total 'R
value'. For components having the same insulation but different interior or exterior finishes, separate calculations are 
not necessary if the one with the lowest 'R-va!ue' is used in your calculations. 

--

r , 
CAVITY 

EXT. 
INSULA- INT. 

AIR INSULA· FRAMING, INTERIOR AIR TOTAL 'u' 
ORSOLlD EXT. SHEA- TION ',. "1 COMPONENT IF APPLI- FILM 

FINISH THING TION ORSOLlD OVER FIN- FILM 

VALUE' .~~R. CABLE • OVER CAVITY ISH * FRAMING 
- . .' 

.. 0.b9x~J.9.Y.~.~.~.-:.Oo" (avitv ., ' .81 5.27 0 19 0.45 .68 26 38 :.:. Oj~==i •. I _. 
-tion Walls Solid .17 .81 5.27 0 6.88 0.45 .68 14.26 0.070 

.. f..~P.<?~~.~ ................. Cavity .17 .68 J 
Foundation Sol id 17 10 54 1 72 .68 13 11 076 

.. ~~~f.~r .................. Cavitv :61 :if1 ?S 11 7') 0.45 .61 44·f)·d ...5) ... 022 
Ceiling Solid .61 36.25 6.88 0.45 .61 Q 1. :)7 0.019 

. .f.l.<?<?~ .9~~.~.~!!~ ....... Cavity .17 .92 
Heated Space Solid .17 .92 

• 0' oo •••••••••• ..... , ...... 1----. *-: 
.-

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

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

* Air Film R-Values .. 

I LOCAT1ON c- HEAT FLOW ql!:lECT:ON 
.. Upwards Horizontal 

I 
Dowo.,.,d, I 

EXTERIOR .17 .17 .17 
INTER10R .61 .68 .92 
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PAGE4 

C2. BELOV~' GRADI= CGi.1PONENTS - Preealculated 'U-valup~' including air films, wall, ir~~ilation anc soi!. Check box for 
planned type of eonstruetion. 

-
COMPONENT TYPE GRADE TO THREE FEET MaRE THAN THREE FEET 

BELOWGRADE BELOWGRADE 

0 Masonry wall with R-5 insulation board .113 .063 
--

D Masonry wall with R-1 Oinsulation board or 
R-11 insulation batt and 2x4's .072 .048 

0 Basement floor without insulation .025 I .025 .. _.-- --D Slab on Gr.:: ~ or 'c·.dthi n 2 ft of grade - ' 

without insuldtion .81 (F-value) per lineal foot of slabQerimder 
0 Slab on Grade or within 2 ft of grade 

with R-10 insulation board for48" total 
.51 F-val ue) per lineal foot of sl ab Qerimeter d horizontal and vertical application 

I D Other (describe} Claimed U-value: Claimed U-value: 

C3. WINDOWS AND DOORS - See Tables A-5 and A-6 of UDC Appendix for U-values. 

D. SYSTEM OESIGN METHOO - CALCULA TEO ENVELOPE HEAT LOSS OF YOUR HOME 
Enter values into table from elsewhere on this worksheet and multiply aeross to find the aetual heat loss of eaeh component. 

Add component heat loss figures to find total envelope heat loss. 

CAVITY OR AREA I WOOD I ACTUAL I TEMP. 1 HEAT 
SOUD IF FROM X FRAME X 'U'VALUE X DIFF. = LOSS COMPONENT 

APPLlCABLE SECT. A. FACT~ FROM (2) BTU/HR 
- _~c. 

9.p.9gy~ A~~~e.:-E9~Qq~~!9.Q _ ~ ____ Cavity 932.17 - .90 0.038 
85 

2710 
., Solid 555 Wall {A. n ____ ,+ __ .. 10 Q ·9.70 I ·'-.0'" 

QQ~9~~E~~9~~~[9~Q9~~9Q _____ 
108.97 - 0.076 

85 
.'=t '-704-"--'~"-r 

Wall (A. 9.) . 
Foundation Between Grade and 0.072 • 2411 
- ----.- -- ------- --- -- - -,"(---1- 558.0 60 

1231~ := Three Feet Below Grade A. S. 
Foundation Wa!1 More Than 805.38 

0.048 
60 -- --Thr-ee-FeetBeiõw-Gräde(Ä~6~}-

Windows {A. 2. a. + b.) -------- 188.32 --- 0.370 85 5923 
Doors (A.3.) -------- 37.92 -- ...... _-- 0.320 85 1029 --
~99t9r:. <';;~iliL'9 ________________ . Cavitv 

1500.0 
.93 0.019 __ 

85 
2253 

{A. 12.} Solid .0_7 Jl.D23 70S 
,=-10.9.r:.9_v~E .1. ':~~!,:~~~q ___________ _. Cavtl;y -- _ ___ ... __ .-t -._---

S~aees (A. 13.} Sc:;id ------
Basement Floor (A. 1 S.) -------- --------

-
. - --- - -- - -- ,._-- ---- -- - ----- --

3 --------------------------
. - .. 

~-------------------------- , 

Li n. ft: 
. - ----I-. I Sl ab On Grade V\. 14.) ---_ .. -... - -------- F-VaI.L 

I TOTAL CALCU LA TEO ENVELOPE HEAT LOSS - May not exeeed Total (ode 18110 1 
Allowed Heat Loss in Seet. B. bv more than 1 % - I 

** Adjustment Faetors For Wood-Framed Components 

SPACING OF FRA- STUDS JOISTS/RAFTERS 
MING MEMBERS CAVITY sau D CAVITY SOUD 

12" .80 _20 .86 .14 
1 tl" .8S .15 .90 .10 
24" .~O .10 .93 .01 

Also see Part C of U DC Appendix Table A-S for window framing adjustment faetors. 
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PAGES 

E. HEAT L05S BY AIR INF/LTRA TlON (for fumanee sizing) 
An air cha ng e rate of between 0.25 and 1.00 per hour is recommended depending on tightness of eonstruction. 

FLOOR 
LEVEL 

I I TEMPERA- I AlR I - HEAT I 
TURE ~ 

I 
X DIFFERENCE X CHANGES::: LOSS 

I' I [2) I PER HOUR BTUlHR 
AREA X HEIGHT = VOLUME X CONSTANT 

~':~1ent '~~~~ -1---:--+----.,.~...,.~...,.~...,.~-~-----l--:-~-~~-.:-·-·--+---~-~~1.~.:~-1 _~180 
~L~e~v:el=2~======~=========:========:===========::==.~0~18~====:===== _ 1_8"-- ~;] 
~L~e~v~el~3~ __ ~~~~_.~~._--r_~~~.--_r~.~0~18~--~~~= 

~9lDwellingVolume 24000 INFILTRATIONHEATLOSS I 18360 _.J 

F. FURNACE SIZING 
This seetion determines the maximum and minimum furnaee size in BTU's/HR. 

Minimum Maximum 

_SY~!~I!:! p_e_sl9.~ ~':~.9.9~ ~.?!<:.l!.!~!e..d_ ~~~! ~~~ .!~~r:!1_S_e~~._~._ ~~ _____________________ 
'-

18110 Accepted Practice Method: Code-Allowed Heat Loss from Sect. B. ----_ .. __ .. 
Code-Allowed Heat Loss (from Sect. B.) 

.. -_ ... _------ 21686 
Infiltration Heat Loss (from Seet. E.) + 18360 ~. 18360 -
TOTAL DWELLlNG HEAT LOSS (totpi of above) '-36470 40046 
Allowable Furnaee Size Margin Multiplier - X 1.0 X-1.1S --

-'J;:LLOWABLE FURNACE OUTPUTSIZE RANGE -- _ 36470_ 460!2.~ _____ 
L?iulllled rUlilde(;- OulpU1 .. --_. 

G. MECHANIeAL VENTILA TlON SIZ/NG 
Required for eleetrically-heated homes only. 

1. Dwelling volume from Sect. E. 
2. Less volurTle of non-living area; area: { 

-

925 ) X height: ( 8 ) 

I ..1~_O.Q.9 --

-.--_. 
-- 24/000 _. 

= - 7/400 
- 2,163 3. Less volume of dead air spaees {cabinets, walls, ets) --

4. Net volume of living area {total of above} = 14 1 437 -------
5. Cubic f < ~~0f air changed per houdmultiply line 4 by 0.5). ___ - 7,218.5 -----------_._----
6. MINIMUIvl REQUIRED MECHANICAL VENTILATION IN CFM's (,1'_d~;plv line 5 by 0.016/) . = 120.5 -

Footnotes: 
[1] Opa<.jue wall area is wall area minus opening areas of door j and windows. 
[2] Temperature Differenee = Inside design temperature of 70 0 minus outside design temperature from Table 22.04-B of 

the UDe. Basement inside temperature may be taken between 50° and 70°. Temperature differenee for transmission 
heat losses of i.elo,,·'-grade ;paees of basements is inside temperature minus 10°, disregardin:1 ou'.:~ide ter'-'p0rature. 

[3] These below-.:;rade U·value~ ; ,.:lVe thr. ::lsulating valur. ~~ the sail adcJed to the code-requirf'..l U-val ues whk:, ,lpply i:-:> 

the building materials only. See seet. e.2. for typical insulated eomr;::nent U-values. 
(4] These slab-on-grade F-values are derived from the eode-required U-values and include the heat loss through the edge 

and body of the slab. See sect. e.2. 
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H. ACCEPTED PRACTICE METHOD 
For eompletion of the accepted practice method, please refer to the Appendix Tables A-I, 2 and 3 and E-I, 2 and 3 of the 
Uni form Dwelling Code (UDC). Compl~te Subsection H.l. if your home is heated with other than eleetrieity. Complete 
Subseetion H.2. if your home is electrically heated. Area figures should be ealculated in Seetion A and are refereneed below. 

SUBSECTION H.1. Non-Eleetrieally Heated Homes Only 

W" '.LS ABOVE MINIMUM 05;ngle wIstorm MINIMUM Olnsulated SIDING: o Wood (R- .77\ 
FOUNDATION WINDOW o Insulated glass DOORS: OSolidWood o Alum. (:'\·1.82) WALL INCLUDING 
BOXSILL, USE GLAZING: o Triple pane o Uninsulated wIstorm o Other: R-
TABLEA-1 PLANNED INSULATION PERMITTID WINDOW 

TYPE AND R-VALUE: AND DOOR AREA: % 

X 100% = % 
Glass & Ooor Area Gross Wall Area % Planned Wmdow 

(A2.a. + A3.) (Al.) and Door Area 

EXPOSED BASEMENT WINDOWS: 0 Single-glazed OR 0 Single wistorm or insulated glass 
FOUNDATION 
WALL, USE PLANNED INSULATiaN TYPE AND R-VALUE: 
TABLE A-2 

X 100 % = % 
Exposed Foundation Area Total Foundation Area % Exposed Foundation 

(AA) (All.) 
(If over 25% exposed foundation, then exposed foundation area equal to 25% of foundation shall 
have maximum U-Value of .25 and balance of area shall have maximum lJ-Value of .12.) 
Percent Window Area Permitted By Table: % 

+ X 100 % = % 
Basement Wmdow Area Exposed Fndtn. Wall Area """C7ol'"lanned Wlndow 

(A2.b) (AA.) Area 

ROOF OR CEILlNG, 
~ 

PLANNED INSULATiaN TYPE: R-VALUE PER INCH: USE TABLE A-3 

REQUIRED THICKNESS: Inches in cavity (R-38) Inches Over Framing (R-19) 

FOUNDATlON PLANNED INSULATiaN TYPE AND R-VALUE: 
WALL, GRADE TO 

(MINIMUM R-5 INSULATION) 3 FEET DOWN 

SU BSECTION H.2. Electrically Heated Homes Only 

WALLS ABOVE 
FOUNDATION 
INCLUDING BOX
SILL, USE 
TABLES E-1 AND 
~-7. 

F.vOF OR CEILlN!,], 
USE TABLE E-3 

ALL THESE MEA- llil ALL WINDOWS 
SURES REQUIRED: TRIPLE-GLAZED 

!xl EXPOSED FOUNDATION 
INSULATEDTO R-10.54 

fXJ 000RS INSULATED 
TO R-8 

(172,67 + 15.65) 
r:"tal '.'11i nd ow Are;:! 

(A2.a. + b.) 

108.97 

. 1787,46 X 100 % = 
-AT"T'""bo-v-e-'G"'-r-ad-re:::""1WcrT:'aTl"II AA"'::'re=-Ca:--

(A.8.) 

1787.46 X 100 % = 
Opaqu e E xposed --A,..,.b=·ö,...v-e·...."G .... r~ad.,...e'"'!W'TT'""alT'li --

Foundation Area (A9.) Area (AB.) 

10.5 % 
% Wmdow Area 

6.1 % 
% Opaque Exposed 

Foundation Wall 
Required Above Foundation Wall U-Value (from Table E-1): __ 0_._0_44 _________ _ 

2 x 6, R 19 Batt, 
PlannedWallConstruction: R 5.27 sheathing U-Value from Table E-2: 0,044 

PLANt'-IED INSULA IION TYPE: Bbwn Fiberglass R-VALUEPERINCH: 2.5 .::...:...::._----

REQUIRED THICKNESS FROM TABLE E-3: 
20.0 Inches 

~g ~ ~81~T~ ~~c:; 't' fLL PLAN N E D I NSU LA TION TYPE AN D R-VALU E: __ 2_"_S_t_y_r_o_f_o._a_m_, ,..:.R_. _=_1_0_,_5 _______ _ 

I 

I 
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TABLE A-l 
WALL INSULATION GUIDE 

(Based on Uo rcquiremenls above lhe roundation wall ror non-eiectricaiiy heat ed dwellings) 

MAXIMUM PERCENT WINOOW AND 
OOOR AREA ALLOWABLE FOR 

INSULATION TYPE 

INSULATION TYPE 

UO = .12 

I---%-in'c-h--'" --Backed--
Plywood Aluminum 

Siding Siding 

R-ll Batt 
R·ll Balt, R-1.22 Fiberboard 
R·ll Batt, R-5.27 Extruded Polystyrene 
R-ll Balt, R-IO.54 Extruded Polystyrene 

R-13 Batt 
R-13 Balt, R-1.22 Fiberbaard 
R-13 Batt, R-5.27 Extruded Polystyrene 
R-13 Batt, R-10.54 Extruded Polystyrenc 

R-19 Batt 
R-19 Batt, R-1.22 Fiberboard 
R-19 Batt, R-5.27 Extruded Polystyrene 
R-19 Batt, R-10.54 Extruded Polystyrene 

6.8 
8.7 

12.4 
14.9 

8.3 
10.3 
13.1 
15.3 

11.2 
12.3 
14.7 
16.3 

Note: The following assumptions were used to derive this table: 

~ 

1. Door area = 2% of wall and box sill area. 
2. Doors are used with a U-value of 0.47. 
3. Windows are used with a U-value of 0.56. 
4. The insulatioll type is carried down through the box sill. 

TABLE A-Z 
EXPOSEO FOUNDATlON INSULATION 

NO~!-ELECTRICAL": HEA".'!':!:' DWE'.LINGS 

8.4 
9.9 

13.0 
15.3 

.9.8 
11.2 
13.6 
15.6 

12.2 
13.1 
15.1 
16.6 

-
Maximum Pereent Window 

Area 
Foundation Insulation 
Exposure Requirement Type Single glazed Double glazed 

Less than 25% of UO = .25 
foundation exposed R-5.27 10.4 24.8 

R-ll batt 15.5 34.2 

Multi-cel1 insul. block 
(R-12.06) 16.0 35.0 -_. 

More than 25% of UO - .13 R-ll batt 3.9 8.7 
foundation exposed .. - -_._-

R-13 batt 4.8 
--~-

Multi-cel1 insul. block 
(R-12.06) 4.5 

Uo = .12 R-ll batt 3.0 
R-13 batt 3.9 

Multi-cel1 insul. block [ 
(R-12.06) 3.5 

TABLE A-3 
INSULATION LEVELS REQUIREO TO MEET CEILING U VA.,üES 

FOR NON·ELECTRICALLY HEATEO OWELLINGS 

R·Value Required 

10.6 

9.9 

6.7 
8.5 

7.8 

UO Value Insulation In Cavity Over Framing 

.029 Fiber glass batt R-38 R-19 
Fiber glass blown 13.6 in. (R-34) 8.1 in. (R-ZO) 
Rock wool 10.9 in. (R-33) 5.4 in. (R-16l 
Cellulose 9.5 in. (R-35) ·tO in. (R-15 

Nott: The following assumptions are used: 
1. Fiber glass blown = R-2.5 per inch 
2. Rock wool = R-3.0 per inch 
3. Cellulose = R-3.7 per inch 
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TABLE E-l - DIREGTIONS FOR USt 

Table E-l was formulated with the following assumptions: 

The doors have R-values of at least R-8 and form 2% or less of the 
above-foundation wall. 

door area x 100%, in tni s ease = 
gross wall area + box sl11 area 

37.82 x 100% = 2% 
1512.18 + 150.66 

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

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

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

TABLE E-I 
MAXIMUM ABOVE-FOUNDATION WALL U-YALUES FOR 

ELECTRICALLY HEATED HOMES 
PERCENT WINDOW AREA 

5 6 7 8 9 10 Il 12 13 14 15 16 

0 .065 .062 .059 .056 .053 .050 .046 .043 .040 .036 .032 .029 
5 .065 .061 .058 .055 .051 .048 .044 .OH .037 .033 .029 .025 
6 .OS4 .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 
9 .064 .061 .057 .054 .050 .046 .043 .039 .O~: .on .027 

OPAQUE 10 .064 .060 .057 .053 .050 .046 .042 .038 .0;;" .G~O .026 
11 .064 .060 .057 .053 .049 .046 .042 .038 .034 .030 .025 
12 .063 .060 .056 .053 .049 .045 .041 .037 .033 .029 .025 

FOUNDA- 13 .063 .u60 .056 .052 .049 .045 .041 .037 .033 .028 
14 .063 .059 .056 .052 .048 .044 .040 .036 .032 .021 
15 .063 .059 .055 .052 .048 .044 .040 .036 .031 ~t:l 

TION 16 .063 .059 .055 .051 .047 .043 .039 .035 .031 J26 
17 .062 .059 .055 .051 .047 .043 .039 .034 .030 .025 
18 .062 .058 .055 .051 .047 .042 .038 .034 .029 

AREA 19 .062 .058 .054 .050 .046 .042 .037 .023 .028 
20 .062 .058 .054 .050 .046 .041 .037 .032 .028 
21 .0SI .057 .053 .049 .045 .041 .036 .032 .027 
22 .061 .057 .053 .0~9 .045 .040 .036 .031 .026 
23 .061 .057 .053 .048 .0,\4 .040 .035 .030 ,u25 
24 .061 .057 .052 .048 .044 .039 .034 .029 
25 .060 .056 .052 .048 .043 ,038 .034 .029 
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TABLE E-2 

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

2 x 4 
FRAMJNG 

Insulation Type 

R-ll Batt 
R-Il Batt. R1.22 Fiberboard 
R-ll BaH. R5.27 Polystyrene 
R-Il Batt. RI0.54 Polystyrene 
R-ll Batt. R7.21 lsocyanurate 
R-ll Batt. R14.4 lsocyanurate 

R-13 Batt 
R-13 Batt. R1.22 Fiberboard 
R-13 Batt. R5.27 Polystyrene 
R-13 Batt. RI0.54 Polystyrene 
R-13 Batt. R7.21 lsocyanurate 
R-13 Batt. R14.4 lsocyanurate 

R-19 BaH 
R-19 Batt. R1.22 Fiberboard 
R-19 Batt. R5.27 Polystyrene 
R-19 Batt. RI0.54 Polystyrene 
R-19 Balt. R7.21 lsocyanurate 
R-19 Batt. R14.4 lsocyanurate 

Two R-ll Batts 
Two R-ll Batts. R1.22 

Fiberboard 
Two R-11 Batts. R5.27 

Polystyrene 
Two R-ll Batts. RI0.54 

Polystyrene 
'J'wo R-ll Batts. R7.?I 

lsocyanurate 
Two R-ll Batts. &14.4 

lsocyanurate 

Two R-13 Batts 
Two R-13 Batts, R1.22 

Fiberboard 
Two R-13 Batts. RS.27 

Polystyrene 
Two R-13 Batts. RI0.54 

Polystyrene 
Two R-13 Batts, R7.21 

!socyanurate 
Two R-13 Batts, R14.4 
!socyanurate 

1 ~umes 20'10 lraming, 80'10 cavity. 

2~umes 17Y. lraming. 83'10 cavity. 

16- O.C.' 

0.091 
0.081 
0.060 
0.045 
0.054 
0.038 

0.083 
0.074 
0.056 
0.043 
0.050 
0.036 

.. 

2 x S ,~ x 6 
e'": \.MJN'G FRAMING 

10- O.l;. 24" O.C.' 

0.060 0.058 
0.055 0.053 
0.044 0.043 
0.036 0.035 
0.040 0.039 
0.031 0.030 

I 

I 

MANUAL CALCULA,ION METHOO 

Double 2 x 
40r 

2 x 8 
FRAMING 

24" O.C. 

0.056 
0.052 
0.042 
0.034 
0.039 
0.030 

0.053 
0.049 

0.040 

0.033 

~ ~17 

0.029 

0.048 
0.045 

0.037 

0.030 

0.034 

0.027 

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

Step 1: Calculate the above grade wall composition. 

% Window area = 10.53% 
% Ooor area = 2.12% 
% Opaque foundation area = 6.10% 
% Opaque wall & box sill area = 82.25% 
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Step 2: Use the following formula to cälculate 't..he maximum allO\'Jable U-value 
for the opaque wall and box sil1. 

Uo - (Uw x %w) - (Ud x %d) - Uf x %f) :: Uwall 
%wall 

Where: 

In our examp1e: 

= Required overall above gratie wai i U-value, use 0.080 for an 
el ectri cillly heated home' 

= The U-value of the windows (= l/R-value) 

= The fraction of window area calculated in Step 1 

= The U-value of the doors (:: l/R-value) 

= The fraction of door area calculated in Step 

= The U-Va1ue of the insulated foundation 

= The fraction of exposed foundation calcu1ated in Step 1 

= The fractiori of opaque wall and box si11 area as calculated 
i n Step 'j 

:: The maxirnum U-'vctl ue of the opaque ,::.11 ~.11d box s"ill to be 
calcu1ated 

The window R-va1ue = R-2.78 
TIle door R-val ue = R-8.85 

U = 1/2.78 :: 0.341 
U = 1/8.85 :: 0.113 
U - 1/12.4 = 0.080 The foundation R-value = R-12.4 

Uwall :: 0.080-(0.341 x 0.1053)-(0.113 x 0.0212)-(0.080 x 0.0610) :: 0.045 
0.8225 

In this case, the maximum U-value of the opaque wall and box sill is 0,045 
Btu/hr. sq. ft.oF. For compliance, the insulation ",hich is installed in t.he 
wall and box sill must provide a U-value 1,II!;ich is less than or equa1 to 
0.045. Table E-3 shows the U-va1ues obtainable from different insulation 
materials and framing types. 
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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 prov:de the following 
R-values: 
Ce 11 ul ose 
Expanded perlite 
Mineral Fiber (rock, slag, or glass) 
Polystyrene beads 
Fiber glass, blown 

R = 3.7/in 
R = 2.7/in 
R = 3.3/in 
R = 2.9/in 
R = 2.5/in 

The insulated area is 90% cavity and 10% 2 x 6 framing 

- There are no skylights in the ceiling/attic assembly 

The R-value of the ceiling finish material s plus air films is R-l.2 

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

If these assumpti ons are not val i d for your case, you mayeal cul ate the 
requirp~ U-value as shown ~fter Table E-3. 

TABLE E-3 

INSULATION LEVELS REQUIRED TO MEliiT 
CEILING Uo VALUES 

Dwelling Amount Required 
Fuel In Cavity 
TY1'C! Uo Insulation Type Depth (R-Value) 

Fiber glass Batts R-54 
Cellulose 14.1 in. (R-52) 

~lectrically 0.020 Expanded Pearlite 18.6 in. (R·50) 
Heated MineraI Fiber 15.6 in. (R-51) 

Polystyrene Beads 17.5 in. (R-52) 
Blown Fiber glass 20.0 in. (R-50) J 
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\'iANUAL CALCULATION METHOD 

To ealeulate the required eeiling insulation level for eeiling/attie 
assemblies, use the following method. 

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

UF = UoAo - USAS - Uh Ah 
AF 

Where: 

UF = The required U-value for the attie floor 

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

Ao = The overall attie/eeiling area ineluding the attie floor, 
any skyl i ghts and the atti e hateh or access panel. 

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

As· = The area of skylights, ineluding the frame (if tf1ere are no 
skylights, set equal to zero) 

Uh = The U-value ~~ th~ att1e hateh or access panel 

Ah = The area of the atti e hateh or access pane 1 (I f the hateh i s 
to be insulated to the same level as the attie floor, add 
the area to the floor area, AF, and set Ah equal to 
zero. If the attie hateh or access panel is not a part of 
the thermal envelope, set Ah equal to zero. ) 

AF = The area of the insulated attie floor, equal to the overall 
attie/eeiling area minus the attic hateh and skylight areas, 
if any. 

Example: For the attie of an eleetrically heated dwelling with an overall 
attie area of 1500 sq. ft. The attic hatch is 14" x 24" and is to be 
insulated with two R-'9 fiber glass batts, the rest of the attie is to be 
insulated with blown mineral fiber with an R-value of 3.3-R/ineh. There are 
two skylights, each 6 square fe et with R-values of 1.8. 

T~e R-value of the attie hateh is the sum of the R-values of the batts plus 
R-2 f;:;r the finish material~ alld air fi1;ns. 

R = 19 + 19 + 2 = 40 

The U-value of the hateh is UH = 1/40 = 0.025 

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



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

The area of the skylights is 12 square feet 

TIle area of the floor is 1500 - 12 - 2.3 = 1486 sq. ft. 

UF = (0.020)(1500) - (0.56)(12) - (0.025)(2.3) = 0.0156 
1486 

Step #2: To ealeulate the amount of insulation needed over the framing and 
eavity areas, d, of the attie floor use the following formu1a: 

d = 1 
UF ( R/i n) 

Where: 

d = 

UF = 

R/i n = 

h = 

~bC = 

%w .0 

RW/in = 

Rfin = 

(RW/in) h - Rfin + h 
...,...,( %=C:-T") "T":{ R""""W";"/l'--' n';") -+-.:.....,..,( %"'"W"""') "r.{ R::""'Jj""'-i n-'-) (R!Tri) 

depth of insulation at eavity in inches 

required U-va1ue of f100r ealeulated in Step #1 

R-va1ue per ineh of insulating material obtained from 
manufaeturer or Table A4 

height of framing, 5-1/2 11 for 2 x 6 fram;ng or 7-1/4 11 for 2 x 
d fr~ming, for examp1e. 

fraetioll of floor whieh is eavity (usuiilly assume 0.9) 

fraetion of floor whieh is framing (usual1y assume .1) 

R~va1ue per ineh of wood framing (usual1y assume 1.25 R/ineh) 

R-value of interior eei1ing finish material S, ineluding air 
films (usua1ly assume R-1.2) 

d = 1 + 5.5 _ (1.25)(5.5) _ 1.2 = 19.59 inches 
(0.0156)(3.3) (0.9)(1.25) + (0.1)(3.3) 3.3 

The floor of the attie is to be covered with insu1atioll so that the depth in 
the eavities is equal to 19.59 inches. 



/ 
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TABLE A-4 

COMMON CONSTRUCTION MATERIAL R-VALUES· 

Material. 

BUILDING 
BOARD Boar.!.;. 
paneis. 
subOoorin:;, 
sheathing. 
woodbased panel 
products 

BUILOIl'G 
P:\PER 

Description 

Asbestos-cement board .......... . 
Asbcstl)~-cement 
board .................... .. !la in. 
;, ~bestos-cement 
board ..................... . lUn. 
Gypsum or plaster 
board .................... .. 7\ in. 
G ypsum or plaster 
board ...................... lOS in. 
Plywood ................................ . 
Plywood.................. Y. in. 
Plywood.................. 7\ in. 
Plywood.................. lOS in. 
Plywood or wood 
panels ............... . 
Insulating board 
Sheathing. reg. 

7'. in. 

density.................. lOS in. 
.... 25/32 in. 

Sheathing. intennediate 
density.................. lOS in. 
Nail-b:l3ll 
sheathing ............. .. 
Shingle backer ...... . 
Shingle backer ...... . 
Sound deadening 
board .................. .. 

~ in. 
7\ in. 

5/16 in. 

lOS in. 
Tile and lay-In pane~. 
plain or acoustic .................. . 

lOS in. 
.......... 7'. in. 

Laminated paperboard ......... 
Homogeneous board (rom 
rep .. lned paper .................. .. 

Han "',..~ rd 
Medlum den~~~1 
siding .................... 7/16 in. 
Other medium density ........ .. 
High density. underi ay ........ . 
High density std. tempered .. 
Particleboard 
Low density ....................... .. 
Medium density .................. . 
High density ....................... . 
Underlayment ....... % in. 

Wood subOoor ......... 7'. in. 

Vapor-permeable (eit ............ .. 
Vapor-seal. 21ayers oI mopped 
15 Ib. (eit .............................. . 
Vapor-seal. plastic film .......... . 

Density 
(Ib per 
cu (t) 

120 

120 

120 

50 

50 
34 
34 
34 
34 

34 

18 
18 

22 

25 
18 
18 

15 

18 
18 
18 
30 

30 

40 
50 
55 
63 

37 
50 
62.5 
40 

R('0F Pre(ormed. (or use above deck 
J:dllIATION Approximately...... lOS in. 

Approximately...... 1 in. 

MA;ONRY 
MATERIALS 

Concrete 

Approximately...... 1 ~ in 
Approximately...... 2 in. 
Approximately ...... 2~ in. 
Approximately...... 3 in. 

Cellular glass ........................ .. 

Cement mortar ..................... . 
Gypsum-fiber concrete 

87loS% sypsum. 12loS~'. wood 
ehips .................................. .. 

Lightweight aggregates 
inch.ding expancted 3hale. 
clay or slate. expand?<l 
slags; cinders; pumice; 
vermiculite; also eellular 
coneretes 

Perlite ................................... . 

.............................................. 
Sand and gravel or stone 
aggregate (oven driedl .......... . 
Sand and gravel ur stone 
aggregate (not driedl ........... .. 
Stueeo ................................... . 

9 

116 

51 
120 
100 
80 
60 
40 
30 
20 
40 
30 
20 

140 

140 
116 

Per inch 
thickneSll 
R-Value 

0.25 

1.25 

2.50 

2.00 

2.00 

1.37 
1.22 
1.00 

1.85 
1.06 
0.85 

2.50 

0.20 

0.60 
0.19 
0.28 
0.40 
0.59 
0.86 
1.11 
1.43 
1.08 
1.41 
2.00 

0.11 

0.08 
0.20 

For thick
neSll listed 
R·Value 

0.03 

0.06 

0.32 

0.45 

0.31 
0.47 
0.62 

0.93 

1.32 
2.06 

1.22 

1.14 
0.94 
0.78 

1.35 

1.25 
1.89 

0.67 

0.82 
0.94 

0.06 

0.12 
Neg!. 

1.39 
2.78 
4.l7 
5.56 
6.67 
8.33 
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Description 

Briek. common .... ; ................ .. 
Briek. (aee ............................. . 
Clay tile. hollow: 

1 ep,1! d~p ..•.....•.... 3 ln. 
1 eeli deep. .•. .....• 4 in. 
2 ee:ls deep ...........• 6 in. 
2 eelis deep ...........• 8 in. 
2 eelis deep ............ 10 in. 
3 eelis deep ............ 12 in. 

Conerete blocks. 3 oval eore: 
Sand & gravel 
aggregate ......•......•• 

Cinder aggregate ..• 

Lightweight 
aggregate( expanded 
shale. c1ay. slate 

4 in. 
8 in. 

12 in. 
3 in. 
4 in. 
8 in. 

12 in. 
3 in. 
4 in. 
8 in. 

or slag; pumice) 
Concrete blocks. 
co re 

12 in. 
rec~ngular 

Sand & gravel 
aggregate 

2 Gore, 8" 36 Ib 
Same with filled Gores 

Lightweight 
aggregate (expanded 
shale, clay, 
slate or slag, 

pumice): 

Density 
(Ib per 
eu (t) 

120 
130 

3 Gore, 6" 19 Ib •••....•• 
Sama ~Ith filled 

.. ores .....••..••.•..•..... 
2 Gore, 8" 24 Ib ......... 
Same with filled 

cores .....•..••.•••.••...• 
3 core, 12" 38 Ib ........ 
Same with filled 

eores ••.••••.••••••.•..... 
Stone, lime or sand ......• 
Gypsum partition tile: .... 
3 x 12 x 30 in. solid ...• 
3 x 12 x 30 in. 4-eel1 ... 
4 x 12 x 30 inc. 3-eell .• 

PLASTERING Cement plaster. sand 
MATERIAl,s aggregate ............................... 116 

San d aggregate ...... r. in. 

ROOFING 

San d aggregate ...... r. in. 
Gypsum plaster: 

Lightweight 
a~gregate............... ~ in. 45 
Llghtweight 
a~gregate............... % in. 45 
Llghtweight 
aggregate on 
metallath ............. r. in. 
Perlite aggregate .................. 45 
Sand aggregate 105 
Sand aggregate...... ~ in. 105' 
Sand aggregate.,.... % in. 105 
Sand lo.'gregate on 
metal iath ............. 1, tn 
Venniculite a~gregate........... 4f.; 

Asbestoso{:ement shingles ....... 120 
Asphalt roll rootlng ................ 70 
Asphalt shingles ..................... 70 
Built-up roofing....... % in 70 
Slate ....................... ~ in. 
Wood shingles. plain 

plastic film (aced ... 

Per ineh 
thickne:s:s 
R-Value 

0.20 
0.11 

0.08 

0.20 

0.67 
018 

0.59 

0.94 

For thiek
nes. listed 
R-Value 

Q.M 
.:. . ..:.~ 
1.52 
1.85 
2.22 
2.50 

0.71 
1.11 
1.28 
0.86 
!.lI 
1.72 
1.89 
1.27 
1.50 
2.00 
2.27 

1.04 
1.93 

1.65 

co ,,9 
2.18 

5.03 
2.48 

5.82 

1.26 
1.35 
1. 67 

0.08 
0.15 

0.32 

0.39 

0.47 

0.09 
0.11 

" : 

0.21 
0.15 
0.44 
0.33 
0.05 
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Material Description 
Density 
(Ib per 
cu (t) 

SIDINC Shillgl~: 
MATERIALS Nbe~toHement ................. _. 120 
(On flat ~urrace). Wood, 16", 7~' exposure .... .. 

Wood, double. 16" 12" 
exposure .................... .. ... .. 
Wood, pius insu
lating backer 
board .................... 5/16 in. 

Siding: 
AsbestoHement, X" lapped 
Asph:>.lt roll siding .............. .. 
Asphalt insulating siding (~" 
bd.) ................... , ................ .. 
Wood drop 1 x S" ................ . 
Wood bevel, ~" x 8" 
lapped ................................ .. 
Wood bevel, Y. x 10" 
lapped .................... ; ............ . 
Wood plywood W lapped .... . 
Aluminum or steel, over 
sheathing, hollow-backed ..... 
I nsulating-board backed 
nominai ~ ........................... . 
Insulating-board backed 

'nominal ~" (oi! backed ........ . 
Architeetural glass .............. . 

FINISH 
FLOORING 
MATERIALS 

Carpet and fibrous pad .......... . 
Carpet and rubber pad .......... . 
Cork tile ................. ~ in. 
Terrazzo.................. 1 in. 
Tile-asphalt, Hnoleum, vinyl. 
rubber ................................... . 
Wood, hardwood 
finish ....................... Y. in. 

'iNSULATING 
MATERIALS 
Blanket and batt 

Minerai fib~r. librous form 
processed from rock, slag or 
glass 

Board and Sl abs 

Approx.2 to 2Y." ... Note 1 
Approx.3 to 3~" ... Note 1 
Approx. 5 X to 
6~' ....................... Hote 1 

Cellular glass ................ .. 
G1ass fiber, organi e bonded •.••• 
Expanded rubber (rigid) •.•••• , •• 
Expanded polystyrene 
extruded, plain ................ . 
Expanded po1ystyrene 
extruded (R-12 exp.) ••.•..•..••• 
Expanded po1ystyrene 
extrudp.d (R-12 exp.) 
(Thlekness I" and greater) ...... 
Expanded polystyrene, 
mo 1 ded beads •••..•....•••...•.•. 
Expanded polyurethane (R-ll 
exp.) ••••. , .••••.•..••••.......• 
Polyurethane, foamed in place .•• 
MineraI fiber with resin binder. 
MineraI fiberboard wet felted 

Core or roof insulation .•..... 
Aeoustieal tile .............. . 
Aeoustleal tile ............. .. 

MineraI fiberboard wet molded 
Acou s t i eal t il I! 

Wood or cane fiberboard 
Aeoustical ti1e ..•••.•• l/2 in. 
Aeoustieal tile ..••••.. 3/4 in. 

Interior finish (plank, tile) •.. 
Insulating roof deck 

Approximately ........ l 1/2 in. 
Approximately ••.•........ 2 in. 
Approximately ••..•.•..••• 3 in. 

Wood shredded (eemented in 
preformed slabs) ............. . 

Foil faced, glass fiber
reinforeed cellular 
polyisoeyanurate .•.••••. , .... . 
Ilvminal 0.5 in .............. .. 
Nomina1 1.0 in .............. .. 
Nominal 2.0 in ............... . 

9 
4-9 
4.5 

1.8 

2.2 

3.5 

1.0 

1.5 
2.4 
15 

16-17 
18 
21 

23 

15 

22 

2 
2 
2 
2 

Per inch 
thickness 
R-Value 

2.50 
4.00 
4.55 

4.00 

5.00 

5.<:6 

3.57 

6.25 
7.8 
3.45 

2.94 
2.86 
2.70 

2.38 

2.86 

1. 67 

;.04 

For thick
ne5.1 lisled 
R-Value 

0.21 
0.87 

!.I 9 

1.40 

0.21 
0.15 

U6 
0.79 

0.81 

1.05 
0.59 

0.61 

1.82 

2.96 
0.10 

2.08 
1.23 
0.28 
0.08 

0.05 

0.08 

7 
11 

19 

1. 25 
1. 89 

4.17 
5.56 
8.33 

3.6 
7.2 

14.4 
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DeMity Per inch For thick-
Material Description (It, "er thicknes.s nes.s Ii.sted 

Loose F i 11 

WOOOS 

Note 1: 

cu (t) R-Value R-Value 

Cellulose insulation 
(milled paper or wood 
pulp) 2.5-3 3.70 

Sawdust or sllavi ngs ~ 0.8-1.5 2.22 
Wood fiber, softwoods 2.0-3.5 3.33 
Perlite, expanded 5.0-8.0 2.70 
MineraI fiber (rock, 
slag or glass): 
Approximately 
3 3/4 to 5 i n .•••••. Note 0.6-2.0 11 
Approximately 
6 1/2 to 8 3/4 in •• Note 0.6-2.0 19 
Approximately 
7 1/2 to 10 in ••••. Note 0.6-2.0 22 
Approximately 
10 1/4 to 13 3/4 in.Note 1 0.6-2.0 30 

Silica aerogel ••••.••••.•• l 7.6 5.88 
Vermiculite (expanded) ••••. 7.0-8.2 2.13 
........................... 4.0-6.0 2.27 

Maples, oak and similar 
hardwoods .............. 45 0.91 

Fir, pine, and simil ar 
.. Jftwuuds ..•••.•.•.•... 1.25 

Fir, pine and 
similar softwoods •.. 3/4 in 32 0.94 

....... 1 1/2 in 32 1.89 

....... 2 1/2 in 32 3.12 

....... 3 1/2 in 32 4.35 

....... 5 1/2 in 32 6.90 

R-va1ue vari es 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 Fil1 Insulation.) 

*Repri nted with permi ss i on from fiSHRAE H/dbook of Fundamenta 1 s 1972. 



TABLE A-.'} 

COEFFICIENTS OF TRANSMISSION (U) OF WINDOWS, SKYLIGIITS, AND LiGIIT TRANSMITTING PARTITIONS* 

PARTA 

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

PARTB 
VERTICAL PANELS (EXTERIOR WINDOWS, SLIDING PATIO DOORS 

AND PA'lTlTIONS) - FLAT GLASS, GLASS BLOCK AND PLASTIC 
SHEET IJORIZONTAL PANELS (SKYLIGIITS) 

FLAT GLASS, GLASS BLOCK AND l'LASTIC IlUBBLES 
Exterior' Description Winter Summer Interlor 

Flat Glass 
single glass 1.13 1.06 0.73 
insulating gla.s.s-doublc" 
3/16 in. air space 0.69 0.64 0.51 
X in. air space 0.65 0.61 0.49 
~ in. air space 0.58 0.56 0.46 
% in. air space, low 

emissivity coatinp-3 
emissi vi ty = 0.2(, ,US 0.36 0.32 
emissivity = 0.40 ',.45 0.44 0.38 
emissivity = 0.60 O."?' 0.50 0.42 

insulating glass-triple" 
% in. air spaces 0.47 0.45 0.38 
% #1 .• ~L:. spaces 0.36 0.35 0.30 

stonn windows 
1 in.-4 in. air space 0.56 0.54 0.44 

GlassBkü' 
6x6x4in.thick 0.60 0.57 0.46 
8 x 8 x 4 in. thick 0.56 0.54 0.44 
-with cavity divider 0048 0046 0.38 

12 x 12 x 4 in. thiek 0.52 0.50 . 0041 
-with cavily divider 0.44 0.42 0.36 

12 x 12); 2 in. thick 0.60 0.57 0046 
Single Pla,tic Shcet 1.09 1.00 0.70 

'See Part C fer adjUl!tment for various window and sliäing patio door lypes. 
'Double and trlple refer to the number of iights of glass. 
'Coating on either glass surfaee faeing air space; all other glass surfaees un
eoated. 
'Dimensions are nominaI. 

°Reprinted with permission from ASHRAE Handbook of Fundamentals. 

Exlerior' 
Description WinterS Summer' Interior" 

Flat Glass 
single glass 1.22 0.83 0.96 
insulaling glass-doublc" 
3/16 in. air spaee 0.75 0.49 0.62 
X in. air spaee 0.70 . 0.46 0.59 
~ in. air spaee 0.66 0.44 0.56 
% in. air space, low 

emissivity eoatin&, 
emissivity = 0.20 0.46 0.31 0.39 
emissivity = 0040 0.53 0.36 0.45 
emissivity = 0.60 0.60 0040 0.50 

Glass Block· 
11 x 11 x 3 in. thick with 
eavity divider 0.53 0.35 0044 

12 x 12 x 4 in. thiek with 
eavity divider 0.51 0.34 0.42 

Plastie Bubbles7 
single walled 1.15 0.80 
double walled 0.70 0.46 

For heat llow up. 
"F or heat fiow down. 
7Eased on area of opening, not total surfaee area. 

(S2e following page for Part C of this table.) 

1 
-..] 

o 
I 
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PARTC 
ADJUSTMENT FACT.:JRS Fea YARIOUS WINDOW AND 

SLIDING PATIO DOOR TYPES 
(~1 ulliply U values in ParIs A and B by Ibese (aclors) 

Single Double or 
Glass Triple Glass Storm Window:! 

Windows 
All Glass' 1.00 1.00 1.00 
Wood Sash-80% Glass 0.90 0.95 0.90 
Wood Sash-80% Glass 0.80 0.85 0.80 
Metal Sash-80% Glass 1.00 1.20 1.20' 

Sliding Patio Doors 
Wood Frame 0.95 1.00 
Metal Frame 1.00 1.10 

'Relers to windows with negligible opaque area. 
'Value becomes 1.00 when storm sash is separated lrom prime window by a thermai break. 

TABLE A-6 

COEFFICIENTS OF TRANSMISSION (U) FOR SLAB DOORS· 
Blu per (br) (sq fr) (F Deg) 

Winter 

Thickness1 Solid Wood, With Stonn Door 5ummer, 
No Storm Door Wood Metal No StC'rm Door 

lino 0.64 0.30 ~.39 0.61 
1 Y. in. 0.55 0.28 0.34 0.53 
1l-1 in. 0.49 0.27 0.33 0.47 
2 in. 0.43 0.24 0.29 0.42 

Steel Door 

To/. in. 
A' 0.59 0.58 
B4 0.19 0.18 
CS 0.47 0.46 

lNorninal thickness. 
lValuell lor wood storm doors are lor approximately 50% glass; for metalstorm doors valuea 
apply lor any percent oI glass. 
lA = Minerai tiber core (2 lb/cu It). 
'B = Solid urethane loam core . :.th t.hermal break. 
5e "" Solid polystyrene core with ,'lermal break. 

No/e: Hollow core doors 1 ~ in. thick· R = 2.17; U = 0.46 
10/. in. thick· R = 2.22; U = 0.45 

'Reprinted with permission from, ,'jHRAE Handbook of Fundamental,. 
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SECTION 150. Append;x B is repea1ed. 

SECTION 151. An addit;on is made to Appendix e to read: 

Fi g. 8 

R ; 9 i d i n sul at i 0 n i n str e s s s k i n pan e 1 s (F i g. 8) In ay a °I s 0 b e u s e d to 
insu1ate wa11s, ceilings and roofs .. 

I~ote to Revisor: The addition is made to the enrl of~he section on "Walls" on 
pages 214- 215. 
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SECTION 152. An amendment is made in Appendix C to read: 

Rigid Insulation 

Rigid insulation is available in various sizes and thieknesses made 
of polystyrene, polyurethane eork, eellular glass, mineral fiber (glass or 
rock wool), perlite, wood fiberboard, etc. They are used as insulation for 
masonry eonstruetion, as perimeter insulations around eonerete slabs, as 
exterior sheathing under weather barrier, as rigid insulations on top of roof 
deeks, and other applieations. Rl~l~/l~i~lafl~~i~/i~i~/ai/~~lfifff~~~/a~~ 
~~lf~f~t~a~~~/af~/va~~f/~affl~fi/a~~~/1~/m~it/a~~11iat 1~~i~/wl11/~~f 
f~~~lf~/f~~/l~itallatl~~/~f/a/i~~afaf~/~affl~f' 

Note to Revisor: Amendment oeeurs in last paragraph of page 216. 

SECTION 153. Appendix E is repealed. 

(END) 

* * * * * * * * * * * * * *,* * * * * * * * * * * * * * * * * * * * * * * * * * 

EFFECTIVE DATE 

Pursuant to s. 227.22 (2) (intro.), Stats., these rules shall take effeet 
on the first day of the month following publieation in the Wiseonsin 
Administrative Register 

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
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State of Wisconsin \ Department of Industry. Labor and Human Relations 

November 18, 1988 

Gary Poulson 
Assistant Revisor of Statutes 
Suite 904 
30 West Mifflin Street 
Madison, Wisconsin 53703 

Douglas LaFollette 
Seoretary of State 
Room 271, GEF-1 
201 East Washington 
Madison, Wisoonsin 

Dear Messrs. Poulson and LaFollette: 

TRANSMITTAL OF RULE ADOPTION 

CLEARINGHOUSE RULE NO. 86-210 

RULE NO. Cbapters n.HE 20 -25 

RELATING TO -Uui~orm DweJJing Code 

Avenue 
53702 

Office of the Secretarv 
201 E. W<lshington Avenue 
P.O. Box 7946 
Madison, Wisconsin 53707 
Telephone 608/266-7552 

RECEIVED 

NOV 1 8 1988 
Revisor of Statutes 

Bureau 

Pursuant to seotion 227.20, Stats., agenoies are required to file a certified 
copy of every rule adopted by the agency with the offiees of the Seoretary of 
state and the Revisor of Statutes. 

At this time, the following material is being submitted to you: 

1. Order of Adoption. 
2. Rules Certificate Form. 
3. Rules in Final Draft Form. 

Pursuant to section 227.114, Stats., a summary of the final regulatory 
flexibility analysis is also included. 

Respectfully submitted, 

~1. ~~/-y-~ 
John T. Coughlin 
Secretary 

ADM-7239(R.01/87) 


