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Detinitions and standards

exceed an area greater than 20% of the roof area except as permitted
under occupancy sections.

1. No individual dome or group of domes or skyhghts shall exceed
100 square feet.

a. Domes or groups of domes or skylights shall be separated from
euch other by at least 8 feet laterally and 10 feet along the slope of
the roof.

(7) Building locations:

(aY When the distance between buildings located on the same
property is less than 10 feet, the following shall apply:

1. Where the comhined gross arca for these buildings is less than
that allowable for one building the exterior wall shall satisfy minimum
requirements listed for class of construction in table 51.03-A.

a. Buildings classified as wood frame under suhsections Ind 51.03
(7 or {B) shall have exterior walls with a fire-vesistive rating of not
lrss than that required for these buildings when satisfying the 10 feet
lo 30 feet distance to property line shown in table 61.03-A, )

2, Where the combined gross area for these buildings is greater
than that allowable for one building, one of the opposing walls shall
be nol less than a 4-hour fire-resistive vated fire division wall or
Yuilding Jivisien wall, whichever applies. Where buildings are of
dillerent clnsses of construction, the lesser allowable gross arca shall
apply.

{8) Interior balcony or mezzanine, Interior balconies or mezzanine
floors shall have fire-resistive ratmgs as required for the story in
which it is located.

{9) No pipes, wires, cables, ducts or other service equipment shall
be imbedded lengthwise in the required fire-resistive protection of any
structural member except as allowed in approved fire rated assemblies.

(10) Exposed exterior structural eolumns and framing, The re-
quired fire-resistive hourly rating may be omitted on noncombustibla
eoluns and framing when the building dves not exceed 2 stories and
the fire separation to the center of a sitreet, or to the property line
or buildings on the same property, ian greater than 30 feet.

{11) Stahiveays, elevators and vertieral shafts which serve 3 or more
floor lovels shall be enclosed with fire-tesistive rated eonstruction
equal to or better than requirements specified in Table 51.03-A, except
as exempled below:

(a) In bulldmgs with 3 floor levels, the stairways in the upper 2
levels may be left open provided all stmrwavs leading to the lowest
level are scparated from the upper levels with fire-resistive rated
construction as specified in Table 51.03-A or better, ~

(b} Conditiens specified in subsections Ind §5.00 (1) (a) und (b)
as applied to a place of worship are accéptable,

(¢) A huilding having 3 or more fioor levels may have an open
interior stairway or floor opening connecting any 2 adjacent lours
Jeroviding:

1. The lloors above and below sald epeniugs serve Lo cut olf the

- -openings at these floor levels,

o Reminver, Jduly. 18510 N 220
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Definjtions and standards

a. The fire-resistive ratings of floors shall satisfy those specified
in Table 51.02-A, but in no case shall the rating be less than one-
hour combustible or noancombustible, whichever applies.

2. The open stajirway belween 2 flvors is in addition to the required
stairways and exit passageways speeified in the occupancy chapters
of this code.

3. The openings are not prohibited by the occupancy chapters of
this code.

(12) (a) Parapet walls shall be provided on exterior walls closer
than 10 feet to a property line or fo other buildings on the same prop-
erty except as exempted under Ind 51.02 (12) (a) 4, Wis. Adm. Code.
Parapet walls shall satisfy the following requirements:

1. Parapets shall not be less than 2 feet in height.

2. The minimum thickness of masonry parapets shall be 8 inches.

3. Parapets shall have fire-resistive ratings as specified for exterior
walls in Table 51.03-A.

4. Parapets are not required on exterior walls which front streets
and alleys or where exterior walls conneet with roofs of noncombus-
tible construction,

(b} Al parapet walls shall be properly coped with noncombustible
weatherproof material.

(13) Fime pivision walLLs, Fire division walls shall have not less
than a 4-hour fire-resistive rating as specified in section Ind 51.04 and
shall comply with one of the following conditions:

(a) The wall shall extend 3 feet above the roof.

{h) The wall shall connect and make tight contact with roof decks
of at least 2-hour fire-resistive nonecombustible eonstiuction on both
sides of the wall

{c) The wall shall connect and make tight contact with roofs of
noncombustible construction on both sides of the walls, and the roofs
shall be noneontinuous at the wall

(14) DETERMINATION OF NUMBER OF STOR{ES.* For purposes of
establishing the maximum allowable stories in the various classes of
construction stated in section Ind 51.03, the number of stories shall
be determined on the following hasis:

(a) The first floor shall be determined first and this level shall
satisfy the following conditions:

1. Is the lowest floor having onc or more required exits for that
floor and for any floor(s) above or below.

a. If condition stated in 1. is not satisfied, the highest floor level
shall be considered the first floor,

2. The elevation of the first fleor shall be at or not more than
6 feet above an exit discharge grade.

3. The door sill of all required exit discharges from the first floor
shall e at or not more than 3 feet above exit discharge grade.

(b) An intevior balcony or mezzanine floor which exceeds 25,000
square feet o1 ‘one third (3), whichever is least, of the net area
enclosrd within exterior walls and/or fire division walls shall be
counted as a story.

* See Appendix A for further explanatory material,
Register, July, 1974, No. 523
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Definitions and standerds

(c) Penthouse(s) with a total area that excecds 50% of the total
roof area shall be counted as a story(ies).

(d) Construction according to subsection Ind 5102 (4) (L) 1. b.
shall also be counted as a story(ies).

{e) Total number of stories shall include the first floor plus all
stories above and those stories determined by subscctions Ind 51.02
{14) (b), (c) and (d). ,

1. Floor levels satisfying the definition of basement(s), ground
floor (s), attic, interior balcony(ies) and‘or mezzanine floor(s), unless
otherwise stated, shall not be counted as a story{ies}. For cxception,
see Appendix A-51.02 (14), Illustration No. 4.

(15} DECORATIVE WOOD. Decorative wood may be applied to all
required noncombustible exterior surfaces of “07 hourly rated con-
strurtion or better, up to a limit of 10¢: of the surface area within
any 100 lineal feet of the buidine,

Historys Cr. Register, June, 1972, No. 108, off, 1-1-73: r. (#) and (10;.
renum. (3) to be {4), (4), (5), (8), (7)., (8) to be (6), (1), (§), (1), (10),
am. (2) (a), er. (3), By, (11}, (12}, (13) and (14), Reglster, Septeinber,
1373, No. 213, eft. 10-1-73; am. (14} (d), Reglater, Pebruary, 1374, No.
218, 'off, 3-1-74; v, and recr. (12) (a}; am. (13) (c), Regiater, May, 1974,
Nr?. %21, r"rr. 6-1-T48. er. (11) (c) and (13), Register, July, 1974, Nao. 233,
eff. 8-1-T4.

Ind 61.0% Frame conatruction, History: 1-0-36: cr, (2), Rlegiater, Feb-
ruary, 1971, No, 182, eff. 7-1-T1: r. (2), eff, 8-1-71: er. (2) eff. 1-1-T2,
Tir;:-::glslluerﬁ.l|aly', 1971, No. 127; r. and reer. Register, June, 1972, No. 198,
elL. bl .

Ind 51.03 Classes of construction standards. (1) FIRE RESISTIVE
TYI'E A (Kn. 1}

{a) A building is of fire-resistive construction if all the walls,
rartitions, piers, columns, foors, ceilings, voof and stairs are built of
noneombustible material, with a fire-resistive rating as specified in
table $1.03-A.

1. Concealed draft openings in ecolumns, walls and partitiona shall
be firestopped with noneombustible material at each floor level.

th) All buildings of this classification shall not be restricted in
Lelght.

{¢) Stairs and stair platfurms shall be eanstroeted of noncombusti-
hle material. ‘

(d) Doors and windows may be of woad except as otherwise speci-
fird in section Ind 51.62 (5), Tuble 51.03-B, sections Ind 51.17, 51.18,
51.19 and 51.20, or in the occupaney rhapters of this code.

1. Doors leadinge into main public corridors shall be noncombustible
or quality certified glued solid wood cotre flush doors unless otherwise
specified ahove, :

Note: Public corridors are Intended to Include principal corridors
serving & floor and leading directly to buliding exits, but do not include
communicating passageways within a given use aren.

(e) Bays, oriels, and similar exterior projections from the walls
shall he construeted of material with fire-vesistive ratings as required
o exerior wulis.

(f) Mansards shall be of noncombustible construetion.

1. The wall construction behind mansard shall extend to underside

= foe Appendix A for furtlier explanatsry ot rial
Register, July. 1974, No. 221 ‘
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Ixitnltions and standards

of voof deek and shall have a fire-resistive rating of not less than
that specified for exterior walls in table 51.03-A.

(z) Penthouses and other roof struetuves shall lnve riiclosing walls
of noncombustible construction and roof framing and coverings shall
be equal to that specified in table 51.03-A, Wood cooling towers are

s Ppermitted.

= ¢h) Wood may be used for finished floors, trim and wall paneling
1f open spaces hehind the material are completely firestopped with
noncomhustible materials unless prohibited under the occupancy re-
quirements of this ¢ode.

" (1) Acoustical materials may be used on ceilings and walls pro-
vided they are noneombustible and the open spaces between furring on
walls are completely firestopped with noncombustible material.

(3) In required fire-resistive floor and roof assemblies one electric
ontlet box, not execeding 16 square inches in aren, may be installed
in such ceilings in each Y0 =quarce feet of ceiling arca, lecessed
clectrie fixtures shall have protection Loxes built above the fixture,
constructed of approved Are-resistant material of rating oqual to
that of the cciling, to cover the opening in case fixture is displaced.
Thict openings in ceilings shall be protected by fire dampers.

{1) FIRE-RESISTIVE TYTE B {Nu. 2}:

(a) A building is of fire-resistive construclion if all the walls,
parlitions, piers, eolumns, fleare, eeilings, roof and stairs are built of
noncombustible material, with a fire-resistive rating as speeified in
table 51.03-A.

{b) All buildings of this classification shall not ¢xceed a height of
85 fret, in which height there shall be not more than 8 stories.

(¢) Roofs. Where roof framing is greater than 20 feet above the
floor, or highest level of any balcony, rnof decks muy be:

1. Matched or splined wood roof decking of not less than 2 inches
in nominal thickness; or

2. Solid lumber not less than & inches in nominal thickness, set on
vilpe seeurely fastened torther; or

3. Approved 1% inch thick plywood wilh exterior glue, tongue and
aorvave with all end Jaints stasmavad and T otler o aradbprg A f heasea
spaced not over 4 feet apart; or

4. Other forms of roof decks, if of noncombustible material.

(d) Stairs and stair platforms shall be constructed nf noncombus-
tible material.

(e) Doors and windows may be of wool except as otherwise speci-
fied in section Ind 51.02 (5), Table 51.03-R, scctions Ind 51.17, 51.18,
51.19 and 61.20, or in the occupancy chapters of this code.

1. Doors leading into main public corridors shall be noncombustible
or quality certified glued solid wood core flush doors unless other-
wise specified ahove.

Note: Publie corridors are intended to include principal corridors
gerving a floor and teading directly to bulldlneg exita, but do nat Include
communicating passagewnys within o miven tise nrea,

(f) Bays, oriels, and similar exterior projections fromn the walls
shall be constructed of malerial with fire-resistive ratings as required
for exterior walls. :

* Ree Appendix A for further explanatory material,
e, - Roglster, Julr. 1974, Neo. 223
whi n
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{rr} Mansards shall be of nuncombustible construction,

1. Tho wall eonstrustion Lehind mansard ghall extend {n underside
of yoof Jeck amd shall have o soo-resistive rating of not loss {lian
that specified for exterior walls in table 51.03-A.

(h) Penthouse and othet roof structures shall have enclosing walls
of noncombustible conztruction and roof framing and coverings shall
be equal! to that specified in table 51.03-A. Wood cooling towers are
permitted. :

(i) Wood may be used for finished flonrs, trim and wall pancling
if open spaces behind the material are completely frestopped with
noncombustible materials unless prohibited under the occupancy re-
quirements of this code,

(i) Acoustieal materials may be used on ceilings and walls pro-
vided they are noncombustibln and the open spaces between furring
ez oemowalls ave v mn el fireztopped with noneombustible
materinl.

(2) METAL FREAME—IROTICTED (NO. 3):

(a2} A building is of mewl fram:ae protected eonstinetiom il the
structural parts and cnelosing walls are of metal, or metal in combi-
cation with other ponieninbuzi ble materials, with time rvesistanee
ratings as sel ivrth in abie al.00-AL

{b) All buildings of this classification shall not exceed a height of
== fant, in wlich leizht thore shitll he not more than 4 storics

(e) Stairs and staiv Pl fecms hail be constructed of peneomhusti-
ble material.

(d} Bays, ovivls and similar exterior projections from the walls
shall be constructed of matorial with five-resistive ratings not less
than that specified for exterior walls in table 51.03-A,

¢ Manzandz el b ool eme anbua il epnstruetion.

1. The wall constructien behind manzard shall extond Lo prnlerside
of roof deck and shall have 2 fire-rosistive rating of not lezs than
‘hut specified for exterin w alls in table 31.03-A.

c11 HEAVY TIMBER 300 1o

(2) A Dbuilding is of heavy toaddor con=trucetion if the structuesl
frame consists of hensy tipbey or heavy timher in comtination with
nooaloe coperee o penmnpy, e stetetural il eieloxing
S ITTY NI RN O T S in oinele DTl

{h) All buildings of this classilieation shall net exeenl a heignt ol
75 feet, in which heigitt there shall be kot more than 4 slories,

{¢v) Columns:

1. Weod coluinns shall be not lngs than 8§ inches, neminal, i any
dimension when supporting floor loads amd not less than G inehes,
nominal, in least Jimensgion and net less than & inches, nominal, in
wther dimension when supporting roof loads only.

2 All wood columns in the structural frame shall be superimposel,
end to end, one above the other, and joined by metal or wovod

e laTvE

NOTE: See struclyia: chapler 1A 3 e deiRT e n e i

(d) Floor {framiny:
1. Tleams and girders of woot shall e not less than G inches,

- Hee Appemlix A o martioees XDy
Itoister, July. 1971, No. 228
Blding and healing venlilating
aned e conditloning cande
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DEPT. OF INDUSTRY, LABOR & UUMAN RELATIONS 20

Prctingtions and standardy
rominal. in any dimension and nol dess than 45 square inches in
aet .l eross-seetional area. :

2, Woeod arches which support floor loads shall be pot less than 8
inches, nominal, in any dimension,

3. Fromed timber trusses supporting foor lowds shall have mem-
lers of not less than 8 inches, nominal, in any dimension,

4, Floor framing and structural fvaming of inaterial other than
wood shall have a five-resistive protection of not less than one hour.

() Roof framing:

1, Leams and gicders of wood shall be not Jess Lhan 6 inclies,
nominal, in any dimension and not less than 45 square inches in actual

-cross-sectional avea.

2 Woud arches, timber trisses, purling and rafters for reof con-
slruction shall have members not less than 4 inclies, nominal, in widlh
sl not less than ¢ inches, rominal, in denth, .R‘p.-u-m] membeps may
seocomposed of 2 or niore pivens: !

a8 D, neemibizaly 1o
thickness when Wocked r-niul!' e l-rnnuL l.hl iv intervening spices or
when sach spaces ave tightly closeld by g coniinuous wood cover plale
of not less than 2 inches, nominal, in thickness, sceured Lo the
underside of the members. Splice plates shadl Lo not 103s than 3 inches,
aominal, in thickness,

(f) Floors:

1. Wood floor construclion shall he te u:mfl amd grooy ed. or splined’
Dovter ot Jess tkan Oonetes poovined oDl or of solld lumber
pieed on edge 2nd securely Lasi ped Lu;.:cluc-:' Lo make a loor not less
than 4 inches, nominal, in thickness. A top layer of {looring of one
inch nominal thickness shall be placed over all such floor econstruction.

1) Stair constructicn may heo of wood in haiklings not exceeding
slorheg in Leight, In d-story tuilidings, ol 2taivs, platforms and stair

ataoraction shall be constructed of hote omiustible material,

{h) Roofs. Ruof decks shall Be:

1. Matched or splined wooed 1roof decking of ot [ess than 2 inches
0 neeinal thickness; or

1 Folid lumber not loss i
oo s cenrely fastened tagetin v

Approved 11 anch ki pisveesn s eotervior giue, wongie aid
groove with all end joints staggered and butting on centers of Loams
spaced not over 4 feet apart; or

4. Other forms of reof decks, if ol ronconbustible material,

CRECSS, set un

v EXTERIOR MASONREY (N Do

(a) A building is of exterior masonry construction if all enclosing
waliz are eonstructed of masonry or rviuforecd conerete with fire-
resisiive ratings ss set forth in table 31.03-\,
1. IMxterior masonty walls siaull Xt nd M the underside of pro-

. .-unf rafters or joists o : itz of hewms amd trosses,
stees between projecting 12, besms or trusses <hall

pesl it neminad 20 Wiocking o vorid popeam-

Scstoee anateriad to the unders Gl meol deekine,

i) All buildings of this ¢lassilication shall not exceed a height of
a0 feet, in which height there shall be not move than 4 stories.

Ui

e Appersliv 4 far Tt er et e et

Iegister, July, 1071, N
Fobling and heditinog, venbibiolin
are sy nuucllimnnu, e
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DLutinitions nwinl standarids

{c) The interior structural framing shall be metal, reinforeed con-
erete, masonry or wood. Iire protection of metal or wood structural
members may be omitted except that all such members supporting
load-bearing masonry in all parts of buildings of more than one story
shall Le of metal, reinforced concrete or masenry with not less than
une-hour fire-resistive protection of supporting metal.

{d) In walls where fire protection is required, the bottom of lower
flange of lintels supporting load-bearing masonry shall be protected
for openings esceeding 12-foot spans.

{e) Floors, roofs, partitions and stairs may be of wood but no joist,
rafter, stud or stringer shill bw less than 2 inches in nominal thickness.

(f) Bays, oricls and similar exterior projections [rom the walls
shall be constructed of material with firecvesistive ratings as required
for exterior walls,

A A sansarl shah b eonsrdewed ontively of noneoubustale
material or Arezyeianiant vreatel wood satisfying the definition of
“nonesmbustible” if it i< subicet 1o one of the following conditions:

1,10 the mansand i< eloser than 20 feet to the adjoining property
tine or other building(s) on the zume propevty. :

2 If the vertical neatect- T aren of the mansanl exeenls 50770 af the
arva of the wall surfaee 1o which it is attached,

{h) Penthouses and other voof stractures shall have enclosing walls
af noncombustible construction and roof framing and coverings shall
he equal to that specified in table 51.03-A.

(6) METAL FRAME—UNPROTECTED (N, 6):

{2) A building is of metal frame unproteeted construction if the en-
rlosing walls are of unprotected metal o unprotected metal i cost-
bination with other nonermiust'ie materiniz and all huildine e-
ments are as set forth in Table 51.03-A uniess vitherwize «xomplel

1. Heavy timber may be used for interior columns and flonr Lraming.

2. Interior mezzanines and haleanics within the first story may T
cmetrueted of one-haur Aees) TE IEHOAE R

1) All buildings of this classidration shall not exceed o i
50 feret, in which height there shall be not mare than 3 storics,

(e) Stairs and =t2ir planforms may be of woml with strineers o
ved ik 2 in ey i ceminal Ui ss,

(d) Lays, oriels and similar oxterior projeections front the walls
shall be construeted of muterial with fire.esistive ratings not lesa”
tian that specifiesd [ur exterior wails in iable 51.03-A.

(7) WOooh FRAME—PROTECTED (NO. 7):

(a) A building is of wood frame protected coustruction if the
structural parts and enclosing walls are of protected wood, or pro-
tected wood in combination with other materials, with fire-resistive
ratings as sct forth in table 51.03-A. If such enclosing walls are
veneered, encased or faced with stone, brick, tile, conecrete, plaster or
veemall the Laiiding iz alen v o ! feame nrotected Duibeline,

th) All buildings of this classiiication shall not excecd a height of
40 feet, in which height there shall be not mure than 2 stories.

{c) Iloors, roofs, partitions and stairs may be of wood but no jnist,

et Ajepeendia W o Sl e v tera’

ht of
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Letimtivha and standards

ralter, stud or stringer shall be less than 2 inches in nominal
thickness.

(d) The struclural members supporting the finished ceiling in the
topmost story shall be protected on the underside by fire-resistive
matorial aceeptalle in systens approved for one-hour fire-resistive
ratings as covered in section Ind 51.04.

(8) Waod FRAME—UNPROTECTED (NO. 8):

{2) A building is of wood frame unprotected conslruction if the
L structural parts and enclosing walls are of unprotected wood, or un-
pmtectcd wood in combination with other materials, If such enclosmg
aalls are veneercd, encased or faced with stone, brick, tile, concrete,
plastor or metal, the building is also lermed & wood fr:‘.nm wnpratected
Luilding.

th) vt ln.'llhn:\ ul this clasziAceation shall not exceed a hnp’ht of
Lodvei, dnowbiva peiaht tioore Shall be notasore than 2 ostosies,

(e} Ploors, renfs, partitions and stzirs piiy be of woud hut no joist,
rafter, stud or stringer Sh.l“ be iess than 2 inches in nominal
thickness. :

Misiory: Cr. Reglster, June, 1972, No. 198, eff. 1=-1-T3: am. (1) (1),
renuin. Ly (e) 1 to be (f), (1) u) 1 u lo I.u, 1) 0 1 (l) (0 {Rg) Uy
(i} 1o be (1) (&) (h) (I) (J) 2 ( be {g). (g) 1.awo be

2) (&) 1., (2) (&) (h} (i) w be (z) qh) (I) (j) (:i) (d) L 10 Le (e).
) (e) 1. & to (3) (0) 1., (7) (b} to ba (v}, (7) ((.) to be (Y, nm, (2}
) r rl) tL) 3.r und '--'r (b) (n}. cr. (7Y (dy, ]{I‘.‘IHUI e m-mh.x
~ R E Gl duy owak, Hegrster, WTY N
--1 (u n-l—‘l \:. ,J cui u.d 2o, 4a) {r) and r m-l reul, 1.;) (Y
Pbogister, Judy, 1974, No. 1, el Ee1-7h

O

&
[
0

L G104 Mlistory: 1-2-36; 1. Regisicr, IFebruary, 1971, No. 152, efl,
7-1--71; cr. Regiater, July, 1971, No. 187, eff, 8-1-11 and explring 1-1-72.

Fire-Rtesistive Standarda
for
Matcrials of Construction

[nd 31.0f Secope. This section shall include standards applicable to
arooud types of fire-vésostive construction. Reguirements established
n are con_in.._wd minimum safety standards and will not neces-
Ltrlly result o the nmeost alvantaczaaus insu-anee rates

History:s Cr. Regiater, February, 1370, Neo. 182, elf. 7-1-T1; r. ell.
8-1-71 and recr. eff. 1-1=72, Ttegister, July, 1971, No. 187

Ind 351.041 Mistory: Cr, Reg,iater I-ebrua.r) 1971, No, Is" off. 7-1-71;
T. lrr d recr. el 1-i- Ttewiater, July, 1871, No, 1%7: p, [ten-
. MU T3 S Gl B ‘l—"

Ind 31.042 General requirements. (1) Construetion details and
quality of material used for these systems must be those used by
the testing laboratory for the test, and/or those dietated by good
consiruction Liractics,

(2) Connection of structural members. (a) The minimum fire-
roqu:uve protection of a connection shall be equal to the maximum
ool G the membaers to which it is attached.

{¢) For structural components with o fre-resistive rating ob-
iainced by test with restrained ends, the suppnrting structure shall

be designed to provide for this rcstram.

R T oo R S P Y L S

Register, July, 1974, Na. 22
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Detlultions aml standards

(4) ASTM standard methods of test. (a) All products manu-
factured and tested according 10 ASYM standard methods prior
to effective dates of standards speeified in *'Fire-Resistive Standards
for Materiais of Construction’ shall be aceepted unless the ASTM
standard method used in the test is judged to be inadequate in com-
parison with the currently adopted standard method.

(5)* The heat transmission requiremenls of ASTM L-119 (25b),
with the exception of high hazard areas, penal and health care facili-
ties and warehouses for combustible materials, may be reduced
to one-half (%) of the hourly rating required by this code, but
not less than one hour.

NOTE: For ASTM E-119% Standard ndopted see Tnd 51,25 (80).

(a) The fire-resistive 1:iting for structural integlity required
by this code shall be maintained where the heat transmission crxtena
has been reduced.

(6) The use of fire-resistive protection implies consent by owner
to maintain matevial in a servieeable condition. Where this protoction
is concealed, provisions shall be made fnr periodic VlSI.lJ.l. inspection
of the ktxuctuza! inswlating niaterial at cach story,

NOTLE: Definition of vwner——3ve lul Ul (13), Wla, Htats,

Nistorys Cr, 1leplster, lebruary, 1371, No. 182, eff, 7-1-71; r. off.
§-1-71, and recr. ¢ff 1-.-72, beglster, July, 1471, No. 1387,

Ind 51043 Apbmved rating methads, (1} DRatings of fire-resistive
asseniblies shall be determined by one of the following. methods:

(a) Test by approved testing laboratories (sce Ind 51.044).

(b) Typical examples as !1:.101.1 in this code in lieu of approved
test (see Ind 51.0435).

(¢) Approved method of caleulation in licu of approved lest (see
Ind 51.046).

o Wstery: Uro Plegister,

I Yooty o T-1-Thronoeid
SliL it oreeT. off) 1-1-% . T

Ind 51.044 Approved tusiing laboratories. (1) ILire rating tests
condducted according to tublE 1 h-tLd ASTM =ztandards shall be ac-

ceptable if conductu] Yy the oo pried tozting laberatory for ref-

erenced {est,

'\OTL Other testing lubora.loneﬂ wlill Le recognized as an approved
At 17 & cunted In weiting by (le dopartmoent

- Se—e Appendix A for ufiter I,'.\:jlu'lllll._:l"._\' tialerial.

Negister, July, 1974, No. 22
Butilding and heating, ventilating
uand air condltioning col-
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Hennitions and standurds

TABLE |

| ASTM Standard Testa
Nume of Recognizel Laboritorivs t— - —— e —
-1 Li-tud ) E-119 ¢ 4136
Furest Prod, Lab., Madison, Wis.* | .. __.. - b S b S PN
Nat'l. Bureau of 8t'd,, Washingtoa, DLC. | ..o -caene. X . S I F
Ohio Stata Unlv., Columbus, Ohic ~ ({-...__. I - X X X
Portland Cement Assoc., Skokie, IIl. U P b S R N N,
Southwest Nuaenrels Inst, San Ani-l, ! : !
Tex. { L P A !
Underwriters” Lub., Ince, ('-l‘i('.l;gn ' N |
LU'nHerwritess' Leb., Inc., Scarbuoruugh,
{Int., Cunada ) | X X X X X X
Univ. of valil, Derkeley, Calil. T |2 S I I 4
1 i ; i :

*NOTE; Reference based on roscareh and icvelopment Jata,  Facility is not available for
cunducting routine rating tests.

NOTE! For column Jdeniiflcation und specifle atandards adopted, see
subsections Ind 51.256 (8§) ithru {931),
Uistaryy Cr, Reginter, February, 1071 Moo 182 (. 721 .71 . off.

L PO R R L PO T P SR

n-la o

apel Feer o

Ind 51.045 Typical cxamples of Fire-Resistive Structural Com.
ponents. (1)} Basic design and censtruction for specified fire-resistive
protection of atructural components listed in table 2, including ref-
erences (a) through (p), shall be aeceptable.

MO Tha following taule la haded op oiforntanes, ntevpretatlon
ol varivus tesl dats sndsor dota froin ASTM E--119 teat (see table 2).

* Sce Appemdix A for furlther explanalory malerinl,

. Wegister, July, 1974, No. 223
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Delindtions and standardy

having mot less than 4 longitudinal rails, and verlical lattice bars
not more than 8 inches apart, and proper stiffening braces or bracketa.

(9) LApbER To RNUF. Every fire escape which extends higher than
the second fAoor shall be provided with a ladder leading from the
upper platform to the roof, uniess the fire eseape stairway leads to
the roof. The ladder shal] have stringors not less than 1% inch pipe,
or not less than 2 x % inch flat hars, st least 17 inches apnrt in the
clear, The rungs shall be not less than !4 inch square or ™ inch

2 armpound bars, 14 {nches eenter to center. The stringers shall be securely

PN

tied toger.her at intervals no greater ‘han every fifth rmng. The
stringers of each ladder shnll cxtend not less than 4 feet above the
roof coping and return to within 2 feet of the roof, with the top
rung of the ladder level with the coping.

(10) OTHER TYPES OF FIRE ESCAFE3. Sliding or chutle fire escapes
rnay be used, upon the approval of the department of industry, labor
and human relations, in place of “A" or “B" fire eseapes. Every
sliding fire escaj¢ shall be provided with a ladder eonstracted as in
subsection Ind 51.20 (9), extending from &5 feet above grade, to
4 feet ubove the roof coping.

Historyt 1-2-56; am. Negister. Neceinber, 1962, No. 84, eft, 1-1-63; am.
(1) (a), Register, l'enrunry 1971, No. 182, off. 121-71: Am, (7) Re ister,
February, 1971, No, 181, 3-1-71: r. and reer, b1, 20 {(t) n) eff, 8-1-71
and exp, 1-1-T% and er, (n (a) eff, 1-1°72, Reglstel, July, 1971, No. 187;
am. (1) (a), Regleter, June. 1972, No, 198, eff, T-1-77.

Ind 51.21 Standpipes. (1) CLASHES OF SERVICE, Standpipe systems
are designed for 2 classes of service: (a) for nse by fire depariments
or others trained in handling heavy streams from 2% inch hose, and
(b} for use by occupants of a building on incipient fires. These are
referred to in these sections as fire departments, and firat ald stand-
pipes, respectively. The fcatures of vach aystem may be combined in
8 single equipnment, if served by an automatic water sunply con-
forming to subsection (2) (g) or (h). All threads on hose and hose
connections shall be interchangeable with those of the public fire
departinent,

{2) Fme bEPARTMENT gTANDILIPES. (a) Standpipes shall be provided
for all huildings exreeding 60 feet in hoight. Required standpiprs shalt
be installed ns conslrietion prograsses, Lo mnke them availnble to the
fire department in the topmost P oor constructed,

(by Standpipes shall be sufficient in numhber so that any part of

every floor aren can be reachid within 80 feet by a nozzle attachod
to 100 feet of hose connected to the standpipe. When 2 or more stand-
pipes are required, they shall be eross connected at the bottom, and
equipped with mdividual controlling valves lecated vot higher than
the first. story.
“{¢} Standpipes shall be prntected arainst mechanical and fire dam-
age, with outlets in stairway cnclosures; where stairwavs are rot
enclosed, cutlets shall be at inside or outside of outside walls, within
onc foot of a fire tower, inturior stairway or fire ¢seape, Dry stand-
pipes shall be accessible fur inspeetinn and nat enneealed,

(d) No required standpipe shall be less than 4 inches in diameter,

“and not less than B inches in diameter for buildings exceeding 75

s Sec Appendix A for furllicr explanatory material,
Regisier, July, 1874, No. o3
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44 WISCONSIN ADMINISTRATIVE CODLE
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feet in height. Material shall be stee}] or wrought iron pipe with

approved fittinga, designed for a working pressure of 100 pounds in

- ﬁ:::n of the static pressure due to elevation. An approved 2% inch

A valve shall be located at each story, not over b feet above the

floor level. An approved pressure reducing device ahall be installed

at hose valves where the pressure would otherwise be in excess of

50 pounds. Where a standpipe is not normally under pressure, hose

"yalves shall be equipped with a tight fitting cap on & chain and
-having lugs for a spanner wrench.

, (e) An approved siamese connection with a check valve in each

““ " inlet shall ba installed on a 4 inch pipe connecting with each stand-

pipe system and shall be marked “To Standpipe”. The elevation of

- the connection shall ba not over 3 feet sbove the sidewalk or ground.

“iAn sutomatic drip valve shall be instalied where necessary to. pre-
vent freezing. In buildings with several standpipes, more than one
siamese connection may be required. - ; :

() Fire department standpipes need not be equipped with attached
hose. .

(g) Automatic water suppliea will not ordinarily be required, ex-
cept as provided in subsection (2) (h), or where judged neceasary
by reason of the high combustibility or potential hazard of the
occupancy. When required, they shall be designed to provide not leas
than 40 pounds flowing pressure at the top outlet, with volume for
two fire streams, Any of the following supplies will be acceptable:

1. Connection to city water works system when previding required
minimum volume and prezsure.

2, Gravity tank of mot less than 3,500 gallons capacity, elevated
50 feet mbove the top story. ' .

8, Preasure tank of 5,260 gallons gross capacity (3,500 gallous
water capacity). .

4. Automatic pump or pumps, with combined effective capacity of
500 gallons per minute. :

(h) An automatic water supply from an approved fire pump shall
be provided in buildings over 180 feet high, or in buitdings over
10,000 sguare feet in area per flour and requiring a standpipe, The
capacity of the pump shall be not less than &00 gallons per minute
for a 4 ineh standpipe, 750 gallons per minute for 2 interconueeted
4 inch or single § inch standpincs, and 1OOD galicls per minute for
larger systems, ]

(8) FIRST AID BTANDPIPES. (2) Standpipes shall be provided as re-
quired in sections Ind 54.14, 55.33, and H7.21.

{b) Standpipes shall be sufficicul in number so0 {hiat uny part of
every floor area can be reached withun 20 feet by a nozzle atteched
to not more than 75 feet of hose connected to a standpipe.

Note: Btandp!pe cutlets ghould be located In occupled mrenas, and usually
at interlor colunipa in large ares buildlngs. Asyluina and places of datention
may requirs specinl arrangementa. 1t should be posslble (n all ciees to direct
the stream into all lmportant enciosures, such as closets, etc.

(c) No required stardpipe shall be less than 2 inches in diameter,
and not less than 24 inches in diamelcr for buildings b stories or
more in height. Material shall be wrought iron or steel and pipe and

i .lttingil’ahall be of suitable weight for the pressure used. An ap-

[ s TR T MRS V] {
* See Appendix A for further explanatory materlal.
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Definitlons and standarda

proved 114 inch hose valve shall be located in each story, not more
than & feet above the floor level; valves of the gate type shall be
equipped with a suitable open drip connection. An approved pressure-
reducing device shall be installed at hoss valves where pressure would
otherwise be over 50 pounds.

(d) Not more than 75 feet of hose shall be attmched to each outlet.
Hose shall be of unlined linen consiruction, 14 inches in diameter,
_with & % inch nozzle attached, und shall be locsted in approved

“eabinets or racks.

(e) Water supply shall be automatic, and be designed for 70 gal-
lons per minute for 30 minutes with 25 pounds flowing pressure at
the top outlet. Such supply may be from city connection, gravity lank,
presaure tank or pump.

Note: Data on the design of standplpe systems can ba found in the Stand-
ards of the National Board of Fire l'nderwriters for the Instxllation of
Standpipe and Hose Systems. The department of industry, labor and human
relutions will ordinarlly approve mny instatiation which is approved by
the Underwriters.

Ind 51.22 Fire extinguishers, (1) Where fire extinguishers are re-
quired, they shall be of a type approved by the department of indus-
try, labor and human relations. All fire extinguishera shall be charged
in aecordance with the instructions of the manufacturer,

(2} Extinguishers shall be conspicuously located where they will
always be readily accessible and so distributed ma to be immediately
available in event of fire. They shall be hung on hangers or set on
brackets or shelves 80 that the top of the extinguisher is not more
than 5 feet above the floor.

Note: The department of industry, labor and human relations will ordi-
narily spprove any extinguisher which beara the Underwriters’ label and
which Is of the slre, and sultable, for the hazard for which it 1 Intended.
Consult the departinent of Industry, labor und humen reluttons fur lsts
of approved extingulshers

Ind 51.23 Automalic sprinlders. (1) Required automatic sprinkler
systemgy shall be designed and constructed in conformity with good
established practice. Only materinls and devices approved by the
department of industry, labor and human relations may be used.
Reinstallation of used sprinkier heads is prohibited, and other second-
hand devices may be installed by special permission only.

{2) Where an automatic sprinkler system is required throughout a
building, supply shall be from a city water main, or from a gravity
or pressure tank. If the city water supply is inadequate in either
pressure or volume, a tank of not less than 5,000 gallons capacity
ahall be provided. The bottom of a gravity iank shall be not less than
36 feet above the under side of the roof.

(3) Where automatic sprinklers are required in a basement only,
the supply shall be from a city water main. Where there is no city
water supply, such basement sprinklars need not be installed; but at
such time as a city supply becomer available, such required hasement
sprinklers shall be installed,

. {4) Every basement sprinkler system shall also inelude sprinklers
in all shafts (except elevator shafts} leading to the story above.

* See Appendix A for {urther explanatory materlal.

T ] : Reglater, July, 1974, No. 223
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Detiniliong and standards

(6) Every sprinkler sysiem shall have a suitable audible alarm and
an approved giamese connection marked “To Automatic Sprinklers”,
and otherwise conforming to section Ind 51.21 (2) (e).

Note: 1t will ba the policy of the department of Industry, labor and human
relations to approve equipmunt conformilug to stapdards of tlie Natlonal

" Hoard of Pirs Underwriters for Sprinkler Eguipment, alao materlain and

davices currently listed by the Underwrlters’ borntorlea The commission
reserves the right to order a gprinkler system In any bullling, regardless
of height or number of persons, if the occupancy is especially hazardous,

Ind 51.24 Fire alarm systems. Interior fire alarm systems required

" under Wis. Adm, Code sections Ind 54.16, 56.19 and 67.22 shall be

designed and constructed in conformity with the following require-
ments; ,

(1) All such alarm systems shall consist of operating stations on
each floor of the building, including the bLasement, with bells, horaa,
or other approved sounding devices which are effective throughout
the building. The system shall be so arranged that the operation of
any one station will actuate all aiarm devices ¢onnected to the system
except in the case of a presipnal system. Fire alarms shall be readily
distinguishable from any other signalling devices used in the building,
A pystem designed for fire alarm and paging service may be uged
if the design is such that fire alarmy signals will have precedence over
all others.

{2) Every fire alarm systemn shall be elecirically operated or acti-
vated by non-combustible, non-toxic gas except as provided in
section Ind §6.19. Elecltrically operated systems ahall he oper-
ated on closed cirenit enrrent under constant cleetrica]l super-

_vision, so arranged that upon a circuit opening and remaining open

or in case of a ground or short circu:t in the undergrounded condue-

tor, audible trouble signals will be given instantly. Gas activated
systems shall be meckanically sepervised and under constant gas pres-
sule, so arranged that in ca.e ol a pressure drop an acdible trouble
signal will be given instantiy. Means shall be provided for. testing
purposes.

(3) In buildings more than 3 stories in heipht, coded fire alatm
systems shall be provided, and the systeins shall be so arranged that
the rode transmitted shall indieate iha 1 cation and the story of the
structure in whiely the sieal oo el
. Ezception: (a) In aparinicut builcings, non-ended evatinit-us sound-
ing fire alarm systems under constant electrical or gas activated
supervision will be approved.

(4) Operating stations shail be prominently located in an aeceasible
position at all required exit docrs and required exit stairways. Oper.
ating stations shall be of an approved type and shall be conspicuously
identified. All such operating stations shali be of a type, which after
being operated, will indicate that an alarm has been sent therefrom
until reset by an authorized in2ans. (Operating stations having a
"Bl:eak Glass” panel will be acceptable. On coded systems having a
device to permanently record the transmission of an alarin, "Open
Door™ type stations may be used). The fire alarin operating stations

- shall be mounted not less than 4 feet nor more than 5 feet above the

" finished floor as measured from the fluor to the center of the box.

* See Appendix A for further explauantery material.
neglmn-.'.qur‘-_l & No. 223
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Detinitions and standards

(5) All such alarm systeias shall be tested at least once a week and
a record of such tests ghall be kept.

(6) Existing fire sliim systems lhai are efeclive in operation
will be mccepted if approved by the depnrtment of industry, labor
and human relations,

{7) The gas for operation of non-combustible, non-toxic gas acti-
vated fire alarm =ystems shall be supplicd frown approved pressure
cylindera on the premises. The cylinders shall have sufficient capacity
and pressure to properly opcrate all sounding devices connected tu
the system for a pericd of not Jess than 10 minutes. Cylinders shall
be removed for recharging immediately after use and shall be re-
placed by fully charged cylinders.

{8) Spare cylinders shali be kept on the preinises at all tines for
imniediate replacement and separate eylinders for testing shall be
incorporaled in the system.

(9) Tubing in connect.on with non-cembustible, pon-toxic gas acti-
vated fire alarm systemis shall Lo installed in rigid metal conduit,
flexible metal conduit, or surface metal raceways where subject to
mechanical injury, Non-corrosive metallic tubing not less than 3/16"
in diaineter which will withsiand a bursting pressure of not less than
500 pounds per square inch shall be vred. ‘The mwaximum length of
3/16" tubing shall not exceed 300 feet between charged eylinders. All
tubing and other component paris shall be installed by skilled work-
men in accordance with the provisions of this code, v

Noja: The tollowing sections ure taken from the Wliconsin Admin-
istrative Eluvclrical Code.

{10) The energy fur Lke operation of electrical fire alarm systelus
shall be tuken from sources suited to the design of the syatem. Bat-
teries on systems of lesg than 110 volts shall not be used.

(11) A 3-wire 120-240 volt or 120208 volt (3 phase 4 wire) service
wiil he accepted for supervised systems provided the operating current
i5 secuved froiu onhe ungreunded conductor and the neutral, or un-
grounded conductor, and the current for operating trouble signal or
signals is secured fiom the other ungrounded ¢onductor and the neu-
tral or grounded conductor. -

(12) Electrical wiring in connect:on with fire alarm systems shall
be installed in nmygid me:ad conduit, lexible metal condnit, electricul
nietallic tubing or surface metal roceways. Armored cable (metal)
may be used where it cun be iished in hallow spuaeces of walls or par-
titions in apartments or rvoming houses not over $ stories in height.
Where the wiring is subject to exXcessive mcisture or gevere me-
chanical injury, rigid metal conduit shall be used. The smallest size
conductor to be uced in any firc alarm system in & building over 3
stories in height shall be No, 14 AWG or Nu. 16 AWG for buildings
nut vver 3 stories in height. The wires shall be provided with insu-
lation suitable for use on cirenits not exceeding 600 volts. Fire alatn
systems shall be connected o the bine inside of Lhe main serviee
switch or to the emergency feeder through 2 single pole breakers ov
switches used for no other purpose ond arranged go they can be locked
in the “nn” position, and under the supervision of a gualifted person.

S Bee Appendix A Qor Durtber copineadory moterial,

Remistsr, July, 1971, No.o 223
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The breaker or switches shall be identified by a red color. Two pole

: bmkerl shall not be used.

Histery: 1-2-86; am. (4) \a), Heglaier, November, 1963, No, 95, eft.
12~1-43; am. Registor, Auvgusy, 1864, No. 104, o, 9-1-b4.

. NOTICE: Sections Ind 51.25, 51,26 and 51.27 following are eﬁective
January 1, 1975.

"+ Ind 5125 Aduption of ASTM Standards. Pursuant o section 227.025,

Wis. Stats., the attorniey general and the revisor of statutes have con-
sented to the incorporation by reference of the following standards
of the American Souiety of Testing and Materials (ASTAM), 1816
Race Street, Philadelphia, Pa. 19103, Copies of the standards in refer-
ence are on file in the oflices of the departiment, the secretury of state,
and the revisor of statutes,

{1) GENERAL REQUILLEMENTS FOR DELIVERY OF ROLLED.

STEEL PLATES, SHAPLES, SHEET PILING AND BARS FOI
STRUCTURAL USE, Part 4 ASTM Designation A 6-72.

(2) STRUCTURAL STELL, Part 4 ASTM Designation A 36-70a.

(3) COLD-DRAWN SPERL WILLE FOR CONCRETE RFIN-
FORCEMENT, Part 4 ASTM Designation A 82-72,

(4) ZINC-COATED (GALVANIZED) IRON OR STELL FARM-
FIELD AND RAILROAD RIGIHT-OF-WAY WIRE FENCING. Part 3
ASTM Designation A 116-71. i

(5) ZINC COATING (11071-b1P’) ON IRON AND STEEL HARD-
WARE, Part 3 ASTM Designation A 193-73.

{6) DEFORMED AND PLAIN BILLET-STEEL BARS FOR CON-
CRETE REINFORCEMEXNT, Part 1 ASTA Designation A 616-72.

(i) RAIL-STERL DEFORMEL aND PLAIN BARS FOR COXN-
CRETE REINFORCEMENT, Part 4 ASTM Designation A 616-72.

(8) AXLE-STEEL LLEFULMED AND PLAIN BARS FOR CON-
CRETE REINFORCEMLNT. Part 4 ASTEM Designation A 61772,

(4) GYPSUM. Part 9 AZTM Designation © 22-50 (1972).

(dup CHEMICAL ANALASIS OF LIMESTONE, QUICKLIME,
AND HYDRATED LIMEL ot 9 ASTM Doesignation € 25-T2

(11) STRUCTURAL CLAY LOAD-BEARING WALL TILE, Part
12 ASTM Designation C 54-62 (1070),

(12) COMPRESSIVE STRENGTH OF CYLINDRICAL CONCRETE
SPECIMENS. Part 10 ASTM Designation C 39-72.

(12) OBTAINING AXND 1RSTING DRILLED CORES AND SAWED
BEAMS OF CONCRETE. I'art 10 ASTM Designation C 42-68,

{14) SAMPLING, INSPECTION, PACKING, AND MARKING OF
LIME AND LIMESTONE PRODUCTS. Part 9 ASTM Designation
C aU-5% {1968).

(16) GYPSUM PARTITION TILE OR BLOCK. Part 12 ASTM

" Designation C 52-54 (1972)

= See Appendix A for further o splanstory material

c o A
"PSegister, July, 1874, No, o2l
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{16) CONCRETE LUTLDING BRICK. Part 12 ASTM Designation
C 556-71.

{17) STRUCTURAL CLAY NOXN-LOAD-BEARING TILFE, Part 12
ASTM Designation C 56-71.

(18) STRUCTURAL CLAY I'LOOR TILE. Part 12 ASTM Desig-
nation C 57-57 (1972).

(19) BUILDING BRICK (SOLID MASONLRY UNITS MADE

. FROM CLAY OR SHALE). Part 12 ASTM Designation C 62-69.

(20) SAMPLING AND TESTING TRICH. Part 12 ASTM Designa-
lien C G7-66. ,

(21) HOLLOW LOAT-IEARING CONCRETE MASONRY UNITS,
Part 12 ASTM Designation C 90-70.

(22} MASONRY CEMENT, Part 9 ASTM Designation C 91-71.

(21) ANSORPTION AND NULK SPRECIFIC GRAVITY OF NATU-
RAL BUILDING STOXNY, Part 12 ASTM Designation C 97-47 (1970).

(20) MODULUS OF RUPTURTE OF NATURAL DRUILDING
STONE. Part 12 ASTM Dcsignntion C 99-52 (1970). B

(25) PHYSICAT: TESTING OF QUICKLIME AND HYDRATED
LLIME. Part 9 ASTM Desiznation ~ 110-71. .

{26) SAMPLING AND TESTIN{: STRUCTURAL CLAY TILE.
Part 12 ASTM Designation C 112-60 (1970).

(27) Not used.

(28) SAMPLING AND TESTING CONCRETE MASONRY UNITS.
Part 12 ASTM Designation C 110-70.

(29) AGGREGATE O MASONLRY MORTAR. Part 12 ASTM
Designation C 144-70.

(30) SOLID LOAD-DEATING CONCRETE MASONRY UNITS.
Part 12 ASTM Designation C 145-71.

{31) PORTLAND CEMENT. Part 9 ASTM Designation C 150-73a.

(132 COMPRESSETIVE STRENGTII OF NATURAL BUILDING
STOXNE. Part 12 ASTM DNesignalion € 170-50 (1970).

{33) HYDRATED LIME FOR MASONRY PURPOSES, Part 9
ASTM Designation C 207-49 (19G8)

(34) MORTAT: FOR: UNIT MASONRY, Part 12 ASTM Desigma-
tion C 270-T1,

(35) GYPSUM CONCRETE. Part 9 ASTM Designation C 817-64
{1970). .

(36) MICROSCOPICAL DETERMINATION OF AIR-VOID CON-
TENT AND PANAMETERS OF THE AIR-VOID SYSTEM IN
HARDENED CONCRETE, Part 10 ASTM Designation C 457-71,

(37) CHEMICAL ANALYSIS OF GYPSUM AND GYPSUM
IPRODUCTS. Part 9 ASTM Designation C 471-72.

* 3ee Appendix A for further explunatory materlal,
oister, July, 1974, Np. 2
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(38) PUYSICAL TESTING OF GYPSUM PLASTERS AND GYI™-
SUM CONCRETE. Part 9 ASTM Designation C 472-73.

-"_(39) PHYSICAI, TESTING OF GYPSUM BROARD PRODUCTS
AND GYPSUM PATRTITION TTLE OR RLOCK. Pt 9 ASTM Desig-
ngtion C 473-68.

. €40) MORTAR AND GROUT FOR REINFORCED MASONTRY.
Part 12 ASTM Designation C 476-71.

;—ﬁ(ﬂ) HOLLOW BRICK (HOLLOW MASONRY UNITS MADE
"ROM CLAY OR SHALE). Part 12 ASTM Designation C 652-T0.

. (42) RESISTANCE OF CONCRETE TO RAPID TREEZING AND
THAWING. Part 10 ASTM Designation C 666-73.

{43) ESTARLISHING STRUCTURAT, GRADES AND RELATED
ALLOWARLE PROPERTIES FOR VISUALLY GRADED LUMRER.
Part 16 ASTM Designation I} 245-170,

(44) EVALUATING THF PTIOPERTITS OF WOOD-DASE TFIRER
AND PARTICLE PANTT, MATERTAT R, Part 16 ASTM Desigmation
D 1037-72a. '

{45} LOAD-SETTLEMENT REVATTONSHTP FOR INDIVIDUAL
PILFS I'NDER STATIC ANTAT T.OAD, Part 11 ASTM Designation
D 1143-G69.

46y CONDUCTIRA STREXAGTI TESTS OF PANELS FOT
TUILDING CONSTRUCTION. Part 11 ASTM TNesignation B 72--G8.

{47} SURFACE RUNNTNG CHARACTERISTICS Or PUILDING
ATATERIATLS. Pt 14 ASTM Decigmation ID 84-70.

(48) FIRE TESTS OT ROOT COVERINGS. Part 14 ASTM Desig-
nitinm T 108-KR (197M), )

(419 FIRE TESTS 01" BUILDING CONSTRUCTION AND MATE-
NIALS. Part 14 ASTM Dezicnntion T 118-73.

(5M NONCOMBUSTIRILITY OF FLTAMENTARY MATERIALS
Yart 14 ASTM Designalion 7 126-70.

(1) TBOND STRENGTII OF MOTRTAR TO AASONRY UNITS
Tt 11 ASTM Desipnrion 17 18000,

(52) FIRE TESTS OF DOOR ASSEMRLIES. Tart 24 ASTM Dos-
iznation E 152-73.

(53) FIRE TESTS OF WINDOW ASSTAMBLIES. Part 14 ASTM
Nesignation E 163-67 (1972},

(54) COMPRESSIVE STRENGTH OF MASONRY ASSEM-
DLAGES. Part 14 ASTM Designation E 447-72.

Hintory: R, and reer, Dezister, July, 1074, Noo 2250 off 1-1-T5

Ind 51.26 Adoption of ACI Standards, Pursuant to section 227.025,
Wis. Stats., the attorney gensint and the revisor of statutes have een-
<onted to the incorvoration Ly veierence of the following standards
of t}oue American Concrete Irstitute (ACI), P. O. Dox 4754, Redford
ggatmn, Detroit, Michigan 48219, Copies of the standards in reference

® 8ee Appendix A far furtleer eoplanatory malerinl
Reﬁinter. July, 1974, Na_. &3
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are on file in the oftives wf the depurtmuent, the seerclury of stale,
wid the revisor of statules,

¢1) BUILDING CODEF REQUIREMENTS FOR REINFORCED
CONCRETE, ACI 41871,

(2) RECOMMENDBED YRACTICE FOR MANUFACTURED L
INFORCEL CONCRETE FLOOR AND ROOF UNITS, ACI 512-67.

Gid MINIMUM REQUIREMENTS FOR THIN-SECTION PRE-
CAST CONCRETE CONSTRUCTION, ACL 52563,

Clliwteryy . and rect., Reglster, July, 1974, No. 224, eff, 1-1-70.

Ind 5127 Adoptivn of miscellaneous standards, Pursuant to section
227,025, Wis. Stats,, the attorney gencrul and the revisor of statutes
have conschied to the incorporation hy relerence of the following
standards, Copies of the standiads in relerence are on file in the
offices of the deparwnient, the secrctary of state, and the revisor of
stututes,

A1y Auminum Associntion (The), 750 Third Avenue, New York
City 10017, SPECIFICATIONS FOR ALUMINUM STRUCTURES,
Aluminem Construetion Manual, Section 1, second edition, Novem-
Loy 1971,

12) American Institule of - Steel Constiruction, 101 Park Avenue,
New ok, XoY. B00LT, SPECIFICATION FOR THE DESIGN, FAB-
RICATION AND ERLCTION Olf STRUCTURAL STEEL FOR
BUILINNGS, February 12, 1969; and COMMENTARY ON THE
SPECIFICATIONS FOR THE DESIGN, FABRICATION AND
ERECTION OF STRUCTULRAL STEEL IFOR BRUILDINGS, Febru-
ary 12, 1969,

(3) American lnstitute of Timber Construction, 833 West Hampden
Ave,, Englewoud, Colorado 80110, STANDARD SPECIFICATIONS
FOIR STRUCTURAL GLUED LAMINATED TIMBER OF DOUGLAS
FIR, WESTERN LARCH, SOUTHERN PINE AND CALIFORNIA
NEDWOOD, AITC 117-71; STANDARD SPECIFICATIONS FOR
HARDWOOD GLUED LAMINATED TIMBER, AITC 119-71;
STANDARD SPECIFICATIONS FOR STRUCTURAL GLUED LAM-
INATED TIMBER USING “E" RATELD AND VISUALLY GRADED
LA BER OF DOUGLAS FIR, SOUTHERN PINE, HEM-FIR, AND
LODGEPOLE PINE, AITC 120-71.

(1) Anwerican lron and Stee] Institute, 150 East 42nd 8t,, New York,
N.Y. 10017, SPECIFICATION FOR THE DESIGN OF COLD-
FORMED STEEL STRUCTURAL MEMUERS, 1968 edition, includ-
ingg Addendum No, 1, Nov, 19, 1970; SPECIFICATION FOR THL
DESIGN OF LIGHT GAGLE, COLD-FORMED STAINLESS STEEL
STRUCTURAL MLEMDBERS, 1968 edition.

(5) American National Stundards Institute, Inc., 1430 Broadwey,
New Yok, N Y. 10018, SPECIFICATION FOR REINFORCED
GYI'SUM CONCRETE, ANSI A §9,1-1968 (Rev. 1972); SPECIFICA-
TION FOR VERMICLLITE CONCRETE ROOFS AND SLABS ON
GRADE, ANSI A 122.1-1965,

(6) American Welding Society, 2601 NW 7th Street, Miami, Flor-
ida 33125, STRUCTURAL WELDING CODE, AWS D 1.1-72.

*8ee Appendix A for farther explaiddory material.
Reglater. July, 19710 No, 223
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{7) American Wood Preservers’ Association, 10625 Fye Street NW,
Washington, D, C, 20006, ALL TIMBER PRODUCTS, STANDARD
. FOR PRESERVATIVE TREATMENT LY PRESSURE PROCLSSES,
‘ AWPA C 1-73; LUMBER, TIMUERS, DRIDGE TIES AND MINE
TIES, PRE_SLRV-\TIV]:, TREATMENT 1LY PRESSURE PROC-

'ESSES, AWPA C 2-73; ROUND POLES AND POSTS USED IN
. BUILDING CONSTRUCTION—PRESERVATIVE TREATMENT DY
PRESSURE PROCESSES, AWPA C 23-72,

_ (B) National Forest Products Associalion (Recommended Ly), 1619
roy o' Massachusetts Ave, NW, Washington, D, C, 20036, NATIONAL DE-
SIGN SPECIFICATION FOR STRESS-GRADE LUMDER AND ITS
FASTENINGS, 1973 elition, including SUPPLEMENT TO 1973 E-

- TION, dated Apnl 1973.

(9) Steel Joist Institute, 2002 JetTevson Davis Highway, Arlington,
Virginia 22202, STANDARD SPECIFICATIONS AND LOAD TA-
' BLES, 1973.

(10} Truss Plate Institute, 919 18th Street NW, Washington, 1), C.
20006, DESIGN SPECIFICATIONS FOR LIGHT METAL PLATY
CONNECTED WOOD TRUSSES, TPI-T4.

(11) Superintendent of Documents, U, 8, Government Printing
Office, Washington, I, C. 20102, U!. 8. PRODUCT STANDARDS I'S
1-66 for softwood plywood/construction and industrial, including all ~
amendments through No, 6, dated June 8, 1970 (Natlional Dureau of
Standards), .

History: Cr. Regidier. July, 1974, No, 2238, eft. 1-1-73,

Next page is numbered 4ég

£ - St )

* Bee Appendix A for further explanidory material.

. . Rexlaler, July, 1974, No. 223
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“urtetural

CHAPTER IND 53
STRUCTURAL REQUIREMENTS

Scope Taui fini IRV T TR
Dl losals Insl 1 Corstirucetion

Live loals Td 53, Miavellunveouas design-
Wind loads condtruction dutaits
Impact loauls Ind 33.35  Tests

Faad eombinations Il 33346 Vencer, furving and telm
Geperal ! Conerele reqdireneenis
Roil beariny capaeity Losd Al LiVpsa enmerete regquire-
Unprepariad il nutlerial, Talnits

urganic pEderial Il 5312 Ve vl ol e

Frost penctrakion yuin nls

Piling fod S0 Structurad  sbeel regpirse-
Settiement nitnls

Protection of :uljoining Ind S350 Cubd-taormoed steel e
property . . quirenments -

Cut or B slogees 1nd Mtee! joist pegquirements
'ole foumilations Ll structural welding  of
uencral steel

Matoriul:= ind G5 Alamioum CrFraming  re-
Musonry units yuirainenta

Mortur 1ral- 33,35 Stalplesa steel reguire-
Muzonry gruut mivnta

Cementilivax materials el 53236 Ouher metsls
. Water Indd 3360 Gienetral
.3 Reinforcing, ties and ind 3460 Muateelals aml o ool
anchors structural eloments
23.22  Denign il bt Hpecianl osyvstems
Ind 33.421 'Fypes of muasonry el 363 Minkmum constraction e
Imd 33422 Emplrical method of (e quirements
stgn

ftistorys Chapier lid 50 ax it eXisted on Decceinber SF V#7EH was
repealed and a new chapter Ind il was created llegister, July, 1074,
Nu, 223, effective January 1. 1973,

Newey ITnd S8 i3 eMecuive Janunry 1, 076G,

Ind 53.01 Scope. This chapter provides the minimnum requirements
for the structural design of all buildings, struetures and (oundations
to provide safe support of all dead loads, superimposed live and spo-
cial loads, without cxceeding the preseribed allowalde stresszes or
departing from accepted engineering practice.

flisgnry s V' Llegisbor, Judy. L0 Noo 2240 ol =135

Note: Neferenves, AL ~tandands raeg
identified by the dexigoution aml the o e af standard foullowed hy
n crosg-reference, The crosg-referciee willl mive rull delail of  the

:ull)jg]-t'l name and yvar of standand, Exomple: ASTM C-35 [imd 51,25
i16)).

v ine thig ohgeer will e

MINIMUM ALLOWABLE LOADS

Ind 53.16 Dead loads. All buildings and structures, and parts
thereof, shall he designed and constructed to support the actual dead
weight of all component members in addition to the weight of parti-
tions, ceiling finishes, floor finishes, stairways, safes and service
equipment such as sprinkier systems, plumbing stacks, heating and
air conditioning equipment, electrical equipment, elevalors, Hues and
similar fixed equipment which become a part of the building.

Histary: Cr. Reglater, July, 1974, No. 222, off. 1-1-75.

Note: LUinless the project owner suinnils a4 writien applisation for
waiver, thae epwitiment will consider 3 poiinls poer Squanrse Teol as wini-
mun gervice cyinpient load,

Register, July, 1971, No, 223
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Ind 33.11 Live loads, (1) All buildings and structures, and parts
thereof, shall be designed and constructed to support the superim-
posed live loads, specified in Table 5i4-1, uniformly -distributed in
pounds per square foot of horizontal area. These load requirements
shall be considered only as a minimum. In every case where the load-
ing ig greater than this minimum, the design of Lthe building or struc-
tare, or part thereof, shall be for the actual load and loading condi-
tions. The most severe distribution, concentration and combination
of design loads and forces shall be taken into consideration.

LA o TABLE 53-1
FLOOR LOADINGS
Occupancy - PSF
{a) Business .
1, Offices . B0
2. Offices with heavy busipess machines, heavy fles, hook
staeks o m——— e 1430

(Iy) Mercantile
1. Retail stoves, shops, banks, restaurants, taverans, funeral

homes oo oo e e e 100
2, Wholesale stores - . _ .____ e - 125
{¢) Industrial
1. Manufacturing, light _____ e e e 100
2. Manufacturing, heavy __. . 150
{d) Storage
L. Warehouse, light .. . 125
2, Warehouse, heavy _____ i emraen 250
EEN - 3. Paper storage
a. Compact .. - .. _ ..__._- 5t psf per £t of I
L, Loose _______. e oo o e oW psT oper £ oof ht,
1. Garages—storage or repair . . 80

or 8,000 pound axle load in any posaible position (which-
ever produces larger stresses).
5. Parking decks

a. All areas for passenger cars ___________ ___ _ _______ 50 .
. Top floors, if open o =ky, shall comply with Tnd 53011
(4) (roof loarls) in addition to __ .. .o _.o___ ____ n

c. Express lanes and ramps with a slope of 12%¢ or mult.
the vertical loading (50 psf) shall be increased by 254%

d. All areas for trucks and buses __.__ . ... _____. K0
or 8,000 pound axle load in any possible position
(whichever produces larger stresses)

(r) Assembly areas
1. Armories, drill vooms __ . ___________ o _ 150
2, Assembly halls, auditoriums, lecture halls, churches, lodge
rooms, theaters, courtrooms, halconics, with:

a Fixed seats _ . ______ .. ___________ e GO

b. Movable seats _.. . ___ _ e e _. Loy

3. Dance floors gymnasiums, E\lnlntwn Juu:m pn:.-.ongel sta-

tions, akating rinks, restaurant serving and dining areas 100

4. Recreational areas such as bhowling alleys and pool rooms T3

eglawer, July, 1971, Noo 223
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O-E’ Table 33-1 (cont.)

Occupancy PSF
. IMloors supporting pmllhlo reviewing -umds, gllll'ld\tdnd-\
or bleachers _ e e e 130
Noter See Ind 55.5% for designing of poclalde units,
6. Stage floors __. e - 150

{f) Educational
1. Schools and rclated facilities
a. Classrooms, study rooms, laburatories, display areas,

offices o e e al)
b. Floors of open pl.m sehools _ e ala 73
c. Industrial aris, home economics, music and I»aml rooms BU
d. Gymnasiums, cafeteria aveas oo - .- 100
2. Libraries {public or in schools)
a. Reading areas ... .. _____ o Gh
b, Stack arveas (20 psf per foat of height) huL nut Iuas
tha oo e e 150
4. Museums and mt p:'\llvm-s SRR . 11|

(g) Residential
1. Apartments, dormitories, guest ruoms in hotels and motels 40

(h) Institutional
1. Ward and private rooms in hospitals, nursing homes,

.. asylums, cells in penul institutions ______________._____ 40
LN 2. Operating rooms in -hospitals, clinics __.__ R —— (H)]
( (i) Miscellaneous (applies to all occupancies above)
L 1. Stairways, corridors, vestibules, lobbies
" a. in residential and institutional buildings _____________ 80
b. in all other Wwildings - __ . o __________ . _____ oo
2. Rest rooma and toilet ruoms in public places .. .. _ ... a0
' 3. Equipment rooms (heating-ventilating, mechanical, elec-
5 trical) equipment weight plus 40 psf, but not less than - 73
- 4. Structura] sidewalks and promenade decks
a. with no vehicular restriction o _____________ e 250

or 12,000 pounds concentrated load in any position
h, with vehicular restriction _ . ________________ ____ lup

{2) lords not specified in Table 53-1. See Ind 33.11 (1).
(3} Live load reductions.
{a) No reduction of live load shall be allowed in the design of any
slab or joist.
(b) No reduction of live load shall be allowed in the occupancies
' - mentioned in Table 53-1 subsections (d) storage and .(e) assembly
areas,
(c) For delermining the totul live load carried by foundations,
columna, piers and walls, the following reductione can be applied to
the entire floor area tnlmtaty to these members;

carvying the voof ________. . _____ ____________ . 0%
earrying 1 floorand voof __________________. . V%
carrying € flcorm and roof ___ .. 10%

carrying 3 floors and voof ___ . _______________ __________ 20%
: Hegloter, July, 1971, Nu. 223
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carrying 4 floors and voof ___ . o ______ 25%%
carrying 5 floors and roof e ___ 307+
carrying 6 floors and voof ______________ oo o 35%
~ carrying Tfloerasandroof - . ______ 40%
carrying 8 floors and voof ___________ . _____.___ 45%
carrying 9 or more floors und voof ___ __________________._ 50%

{d) A reduction in live load of one 5% per 20 square feet is allowed

for heams and girders which have a tributary area in excess of 150

square feet. The maximum reduction should not exceed 15% and Buch

;;_%:rduqﬁgq shall not be carried into the structural members supporting
*% these beams and girders.

(4) Roof loads, Roof loads shall be as indicated in the zone map for

roof loads. (The loads are to be applied to horizontal projections.)

ZOME MAP FOR ROOF LOADS

2OOF_LOADS,
Znne 1 &0 PSF

Zone 2 30 PSF

[}
ezt . e, noaarace
L1 { h
one ~
- o - I LU LN LaT]
aule 3
'um'n :
jevomare
) Loam . :
. Tmsmann :
! N
}OBRIMI ———ca
mtmion
Tmreqgmon miapim mmstt
T |mimaOain  NACAT
- 1
. A { ! .
e : . : LT
A Do | ]

Hegister, July, 1971, No. 223
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(a) Specind-purpose roufs. Greenhouses shall be designed for not
less than 20 pounds per square foot.

(b)Y Inevense in roof luads. When there are elevation differences
on roof levels, parapets, canopies or valleys which may cause excess
snow, ice and/or water accumulation, the deaigner shall make special
provisions for increased loading at such locations.

Ilintoryt Cr. Reglster, July. 1974, No. 218, eff. 1-1-73.

. Nwete: The department will anccept apecial provisions such as outlined
in, but not limited to “Structural Information for Bullding Deslgn In
Canada,” Supplement No. @, National Bullding Code of Canada; or the
recommendations of the Metnl Tuilding Munufacturers Aasoclallon,

Ind 53.12 Wind loads. (1) lLoamiNg. Every building (including all
compotients of the exterior wall) and structure shall be designed to
resist a minimum total wind load in accordance with the following
table:

Up to 50 feet - e 20 psf
Over 50 to 100 feet __ e 25 psf
Over 100 to 150 feet .. e 30 psf
Over 150 to 200 feet ___ __ . e 35 psf
Over 200 feet - __ . _______ o eeeeee___ 40 psf

The wind pressure shall be taken on the gross area of the vertical
projection of the building or structures facing the wind. No allowance
shall be made for the shiclding eifect of other buildings and struc-
tures. For purposes of wind load design, the height shall be measured .
above the average level of the adjoining ground.

(2) UPLIFT AND SUCTION FORCES. Buildings and structures, includ-
ing nttachment of roof to building or structure and anchoruge of
building or structure to the foundation, shall be designed and con-
structed to withstand a wind pressure acting outward normal to
the surface equal to the values set forth in Ind 53.12 {1). These
suction and uplift forces need not be considered as additive to the
Jesign wind loads in the overali analysis of the building or structure.

(3) OVERTURNING MOMENT, The overturning moment due to wind
load shall not exceed ® of the moment of stability due to dead load
only, unless the building or structure i= ancliored to foundations of
suflicient weight to resist this foree, The weight of evarth superimiposed
over footings may be used tu calcutate the dead load resisting moment.
Sufficient diaphragm bracing, diagonal bracing or rigid connections
hetween uprights and horizontal members shull he providéed to resist
distortions. '

{4) SHAPE FACTORS. The following shupe fuctoras may be used for
the design of structures such as chinmeys, lunks and solid towers
in conjunetion with Ind 53.12 (1). ‘

Horizontal eross-section Shape factors
Bquare or rectamgelar __________________________ 1.0
hexagonal or oetagonal ___________ . _________ (L8
round or elliptiedl e __ 0.6

R Y. 1
{5) WIND LOAD ANALYSIS. More exact wind load analysis will be
acceptable if a recognized procedure is used,
Hisvery: Or. Neister, doly, 1974, Noo 223, off, 1-1-T4

Reglister, July, 1974, No, 218

%3



h2 WISCONSIN ADMINISTRATIVE CODE

structural

Nute: The departinent will accept recognized procedures such as, hul
not limiled 1o Depariment of Navy, Bureau of Yards and Docks,
NAVEAC DM-2 (Dec. 1967): or “"Wind Forces on_ Struclures,” by the
Structural Divislon of ASCI, Test Commliies on Wind Forces (ASCE
Transactions, Vol, 126, I'art 11, Paper No, 12§9),

Ind 53.13 Impact loads. (1) LOADING. Structural elements carrying
live loads which induce impact shall have the live loads increased
by the following minimum percentages in the struetural design con-
sideration of such forces:

. For supports of elevatove e 100
"For traveling crane support girders and moving loads ———____ 26
For supports of light machinery o= 20
For supports of vibrating machinery or power driven units __ 60
For hangers supporting floors and baleonies ________________ a3

(2) HORIZUONTAL AND LONGITUDINAL CRANE FORCES, The lateral foree
on crane runways shall be equal to 20% of the sum of the crane
capacity and the erane trolley (hbut exclusive of other parts of the
crane). The force shall be assumed to be applied at the top of the
rail, one-half en each side of the runway, and shall be considered
acting in either direetion normal to the runway rail. The longitudinal
force {in the direction of rail) shall be taken as 10% of the maxi-
mum wheel loads of the crane applied at the top of the rail

Mintory) Cr. Register, July, 1974, No. $23, eff, 1-1-735,

Ind 53.14 Load combinations. Allowable stresses mny be increased
33 % when wind loads are acling in combination with dead, live and
impact (if any) leads, The section éomputed on this basis shall be
not less than that required for the desigh dead, live and impact (if
any} loads, computed without the 331% stress increase,

Hinteryr Cr. Reglater, July, 1874, No. 223, eff. 1-1-75.

FOUNDATIONS

Ind 53.20 General. All submittals for plan examination of new
buildings or structures, and for the alteration of a permanent struc-
ture which requires changes in foundation loads and distribution,
shall have the soil types and bearing capacities (indicating verified
urt presumptive) used in the design of fooling and foundations shown
on the plans. Sufficient reconds and data to establish the soil character,
-nature and load-bearing capacity shall be available to the department
upon request. )

Histery: Cr. Hegister, July, 1974, No, 221, ell. 1-1=-73.

Ind 53.21 Suil bearing capacity, Dearing capacity of soils shall he
determined by one of the following methods:

(1) VERIFIED. The soil shall be subjected to field or laboratory lests
to determine jts bearing capacity. A report, certified by a registered
architect or registered professional engineer, shall be available to
the department upon request.

{2) PRESUMPTIVE. (a) The type of svil under buildings shall be
assigned a value not excecding the bearing capacity, in pounds per
+aquare foot, ma specified in Table 53-11. The type of soil shall be
determined by explorations made at or adjacent to the site. The actual

Register, July, 1974, N(a 423
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loading of the seoil shall not exceed the specified bearing capacity
unless verified by a written report (as P’(plam(‘tl in subsection (1)
above).

TABLE 53-11
PRESU\IPT]VL SOIL BEARING V‘-\LUES

’l‘ype of Soil d ' PSF

1 Wot soft clay; very ]nu-o '\llt, ‘El]l\ (l.,l\ e Vellﬁ(’ll method
Ind §3.21 (1)

2. Lonse fine sand; medium clay; loose samly elay soils ___ 2,000
B0 Sl elay; fiem inorganic silt . _ 0 o .. ______._ #3000
4. Medium (firm) suand; looss sandy poovvei; [nm =amly clay

soils; havd dry clay .. . . .. 4400
5. Dense sand and gravel; very comipact mixture of clay, sand

and gravel . _______ ... . ... GO0

6. Roek oo __ e e mmaameim 12,000

(b) Confirmation. The presumed soil beaving values shall be con-
firmed by exploving the type of s0il to a depth of at least & feet below
the footings during or before constraction, The dosigner shall submit
u report of confirmation Lo the departiment,

(c) Varying soil strata. Where the bearing materials divectly under
a foundation overlie a stratum having smaller allowable hearing
values, sueh smaller values shall not he exceeded at the level of such
stratum,

Hintory: Ur. llegister, July, 1974, Noo 223, eff, 1-1-T5.

Ind 53.22 Unprepared fill material, oreanic material, No foundation
of buildings o strucltures shall e placed upon unprepared fill mute-
rial, organic soil, alluvial seil or mud unless evidence has been pre-
sented to the department showing that the propesed load will be
adequately supported. This evidence shall be in the form of a written
report and shall he hased on soil analyses, load tests or other aceopt-
able criteria.

Shindary s 1o Lhegaster, o0 gl b Noe DR a1 L T

Ind 33.23 Frost penetration, (1) Footings and fuvundations shall be
placed below the frost penetration level, but in no case less than 42
inches below adjacent groumd, Sueh foolings shall not he placed over
frozen material,

12) Exceptions, (a) The edges of Hoating slabs constracied on
grade need not be instullad helow the mipimum frost penetration
line provided adequate measures have been taken to prevent frost
forces from damaging the structure,

(b) Grade beams need not be installed to the minimum frost pene-
tration line, provided adcquate measures are taken to prevent frost
forees from damaging the structure.

Nistory: O Wegiatey, July, 1974, Noo 223, elf, 1-1-75%

Ind 53.24 Piling. {1) GENERAL REQUIREMENT. Pile foundations shall
be designed and installed Lo adequately transfer the structure loads
to underlying or adjacent soil bearing strata.

-4

Register, July, 1974, No. 223
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(2) INSTALLATION. Piles shall be hendled and installed to the re-
quired penetration by methods which lenve their strength unimpaired

"and that develop and retain the required ivad bearing capacity. Any

damaged pile shall be satisfaclorily repaired or the pile shall be
rejected.

{3) ALLOWABLE LOADS BASED ON SOl CONDITIONS. (a) By driving
foruala, For individual pile design loads not exceeding 40 tons per
pile, the safe working load may be determined by a recognized
formula or by the followmg formulu;

=3 2WH
P= e for drop hammel
Pz—& for double-acting hammer
S 0.1 ‘

in which:

P = safe load (lbs.)

W = weight of striking part of hantmer (lbs.)

H =fall of striking part of haminer (ft.}

E = manufacturer’s rated energy (ft. — lbs.)

S'= average penetration of pile under last ¢ blows (inches/blow)

(b) Substantiation eof higher allowable {vads. Allowable loads
greater than 40 tons will be permitted when substantiating data justi-
fying such higher loads is submitted to the department by u founda-
tion designer knowledgeable in the field of svil mechanies and pite
foundations and familiar wilh the locale of the proposed project.
Substantiating data such as test horings, laboratory test results, soil

-profiles, and pile load tests may he required by the department. The

load test shall be in accordance with the precedure outlined in ASTM
D-1143 (Ind 51.25 (43)).

(c) Group pile action. When friction piles are placed in groups,
eonsideration shall be piven to the reduction of load per pile,

(it) Piles in snbsiding areas. Where piles aoe driven through sub-
siding fills or other subsiding strata and derive support from under-
lying firmer matervial, censideration shall be given to the downward
frictional forces which may be imposed on the piles by the subsiding
upper strata, ’

te} Lateral \rrwm' Waler, air sud iiuid soils shall not be consid-
ceed as offering lateral support o piles, In any other type of material
the piles may be designed ns a short column. Positive permanent
lateral support shall be provided at or near the top of all piles.

{4) ALLOWARLE LOADS BASED 0N FILE MATERIAL STRENGTIL

(a) The compressive stress_in any cro~s-s.ction of u pile shull not
exceed the normal allowable compressive stress of the material used
for the pile, except as given in Ind 53.24 (5). The piles may be de-
signed a8 short columns except as stated in scetion Ind 53.24 (3) (e).

(b) End-bearing piles. For end-benring piles more than 40 feet in
length, it may be assumed that 75% of the load is cairied by the tip,
except for piles installed in a1 material veferred to in section Ind
53.22,

(c) Frietion piles. For friction pilcs, the full Joud shall be com-

. pated at the crozs section lovated .at two-thirds of the embedded length

of the pile measured up from the tip.
Ih-guler. July, lﬂ.-l, Nu~2’.l
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{5} TYPE OF PILES.

{a) Timber piles. Timber piles shall conform ta National Design
Specifications, Part X [Ind 51.27 (8)]. In udditicn, the tops of treated
piles, at cutoff, shall be given 3 cunts of hot ereosote, followed by a
coat of coal-tar pitch; and the cutoff shall be encased not less than
4 inches in concrete footing of the foundation.

() Precast conciete piles, Precast conerete piles shall be cast in
onc picce and ghall ultain & compressive strength of not less than

3,000 psi prior to driving. There shall be a minimum conerete cover-

ing of 2 inches over all veinloreing bars. Precast conevete piles shull
be designed to resist stressces induced by handling, drviving and super-
imposed loads.

(¢) Cusletu-plitce concrdde piles, AlL conerele for cast-in-pluee piles
shadl develop o compressive strength of not less than 3,000 psi:
Reinforcement shall have a conerete cover of one inch in cased piles
and 2 inches in uncased piles.

I. Uncused piles. Cast-in-pluce piles in contact with carth shall
be limited in length to 30 times the average diameter of the pile, The
allowable compressive stress in concrete shall not exceed 0.33 .
The concrete shall be deposited in a shaft free of foreign matter in
4 cuntinuous operation sn as Lo inzure a full sized pile without voids
or segregation

2. Metal formed piles. Cast-in-place piles in contnct with a steel
shel! or easing shall have a minunum tip diameter of B inches and a
minimum average dismeter of 10U inches. The shell and casing shall
be sufficiently strong to resist collapse and sufficiently watertight to
exclude water and foreign material during the placing of conerete.
The shell or casing cannot be considered as a load carrying part of -
the pile. The allowable compressive stress in conerete shall be as
stated for uncased piles, but it may be increased to a maximum value
of 0.40) £'. if the lollowing conditions are =uatistied:

a. The thickness of easing is not less than Q0747 inches (14 ga
AISI)

The easing is scaales=s o b5 peovided with seanis of gipenpth
--.,uul to that of the ciang.
¢. The pile diameter iz not greater than (8 inches,

(1) Concrete-filled pipe and iapered tubdar piles. Conerete-lilled
pipe and tapered tubular piles may be driven open-ended ovr closed-
ended, Pipe or tapered tube piles driven with closel ends shall b
treaded as a cast-in-place concrete pile with metal casing and shall
e governed by the same.regulationa upplunble therelo with suitable
load-bearing allowance made for the metal casing, When driven open-
ended Lo rock, ne conerete shall be deposited until the pipe is cleaned
free of all soil or Joose rock chips and satisfactory proof furnished
of the condition of the rock. The allowable stress in steel is .35 F,
hut shall not exceed 12,600 psi. The minimum wall thickness of all

_load-bearing pipe, tube and shells shall be 1/10 inch. When the soil

surrounding the pile contains destructive chemical elements, the pile
shall be provided with an approved protective Jacket or coating which
will not be rendered mcﬁectw:- by driving,

g Heglster, July, 1974, Nu. 24
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(e) Structural steéel piles. No section shall huve a nominal thick-
ness of metal less thun % inch. When an H-shaped section is used,
the flange projection shall not be more than 14 times the minimum
thickness of metal. The steel stress bhd” not exceed 0.35% F,.
Hinterys Cr. Ilegister, July, 1974, Nu. 225, eff, 1-1-76. .

Ind 53.25 Settlement, Where foot,mgq or floating slabs are plnwil
upen clays or other materials which are subject to settlement, an
analysis for such buildings shall include consideration of total and
e differential settlements anticipated. .
Mistery: Cr. Reglater, July, 1974 No. 233, eff. 1-1-T6. s
Norer Nection Ind 5326 Tollowing s elleviive daomuury 1, 19745

Ind 53.26 Protection of adjoining property. (1) Any person munking
or cdusing an excavation to he made to u depth of 12 feet or less,
helow the grade, shall protect the excavation so that the soil of adjoin-
ing property will not cave in or settle, but shall not he liable for the
expense of underpinning or extending the foundation of buildings on
ud,pommg properties where his excavation is not in excess of 12 feet
in depth. Before commencing the excavation the person making or
causing the excavation to he made shall notify in writing the dwners
of adjoining buildings not less than 30 days before such excavation
is to be made and that the adjeining buildings should Le protected.
The owners of the adjoining property shall he given access Lo the
excavation for the purpuse of protecting such adjoining buildings.

(2) Any person making or causing an excavation {o be made ex- .
veeding 12 feet in depth helow the grade shall protect the excavation
Bo that the soil of adjoining property will not eave in or setile, and
shall extend the foundation of any adjoining buildings helow the
depth of 12 feet below grade at his own expense. The owner(g) of
the adjoining huildings shall extend the foundations of their Imildings
to a depth of 12 feet helow wr ulu- at his own expense as peovided in
the preceding paragraph.

iatory: Cr, Megister, July, 1971 Noooz223, off, 1-1-786.

Ind 53.27 Cul or ([l slopes, (1) PERMAXENT CUT ol FILL SLOPES,
Cuts or fills adjacent to any building, structure o property line shall
e s0 constructed or protected that they do not endanger life and, or
property. Permanent cul stopes shall nol e steeper than 115 hori-
zotal to one vertienl aml permuanent 6l slopes shall not he steeper
than 2 hovizental to one verticul unless substa n'l.ltll'l[; data justiiying
steeper slopes are submitted.

(2) TEMPORARY CUT 0R FILL sLOPES, For temporary cuts and fills,
refer to Wis, Adm. Codes Chapter Ll 6—Trench, Excavation and
Tunnel Construction, and Chapter Ind 35—Safety in Counstruction,

Historys Cr: Register, July, 1971, No. 223, eff. 1-1-7a .

Ind 53.28 Pole foundalions, Stiructures that use poles embedded in
earth or embedded in coticvete footings in the earth to resist axial
and lateral loads shaii have their depth of embedment determined as
apecified in this section,

(1) CONSTRUCTION BACKFILL LEQUIREMENTS, The space around the

pole phall he backfilled in accordance with one of the following

methods: - .
(a) The hole shall be made 1 inches larger than the diameter or

{ieglater, July, 1974, No, 223
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diagonal dimension of rectungulur or square poles. 1t shalt be back-
filted with 2,000 psi coucrete, .
(b) The backiill shall be of theroughly compacted clean sand.

: (2} DEsIGN-NONRESTRAINKD poLkS. The following formula shall be
- used in determining the depth of embedment required to- resist lateral
loads where no constraint is provided at the ground surface

_A 15 -l.:i(ih)

V":ﬁ::'.‘* ,d_2(l+=1/ A

"%heve: d= depth of embedinent, ft.
A= 234P/8
P = applied horizontal foree on pole, i
N.= pd/}, see Tahle H3-TI1

Node Pur Mrst approzimpbon ol 070 (e foblewine Tormdbn iy he

[TETIH o
3 127 h IV
d= 1/ I

N o= diameler of conerele casing, fi; when nonencaped in concrete,
digmeter or dingoual dimension of squure or rectapgular pole, L

I~ helght above grouml ling wt which forea =1 iy applied [if pole
has AxIty at top, such as provided by knee brace, P ncis Al
inflection point (muy be aszsumed at % k)], ft.

1= ullownble luleral pnssive soil pressure.$ psf.

FUnleas 1 more exuct suil analysis wmiethod Js used, the allownhle

Jasalve wofl pressure #hiall he dererminesl s follows;

TANLE Si-10
ALLOWARLE LATERLAL S01L PHESSURE

j Alluwable ["wwive Suil
Suil T'ypes taee Table 51 1D { Prosaure, pufper fout | Sund 81 values shall
Yol rbeptia below grals ot exeaord, gl

I
]
'
H

1 and 2 (Not weil drained) . __ ___ ! 1 1, hulk
3 and 1 {Well drained) ... __ B g 2.0
1 4 _ Ny

5 and & (Well itrainedy

(3) DESIGN—RESTRAINED PMOLES. Where eonstraint is provided at the
ground surface, such as a rigid floor or pavement, the depth of cmhbed-
ment shall be in accordance with the following formula;

26 Ph

= 1/ §n
where: 8, = pd, sce Table 53-111 .

isteryy Cr, Register, July, 1974, No, 223, off. 1-1-745.

MASONRY

Ind 33,30 General. (1) Scork. The reyuirements of Ind ad.0
through 53.36 herein shall apply 1o the design, construction and mate-
rials used in all masonry and similar work under this code,

{2) DEFINITION, Masonry as used herein shall be considered as any
built-up construction or combination of building units or materials of
clay, shale, concrete, stone, gypsum, glass, metal or other approved
units.

(3) DIMENBIONS. Dimensions specified hercin are nominal unless
otherwise stated. The actual dimensions may vary from the nominal

ATt
. by the thickness of A mortar joint, but not more than one-half inch.

Hlstory: r, Register, July, 1974, No. 203, ell. 1-1-735,
Ly Reghater, July, 1974, No. 228

49




. 'Heul.nl.el Jul). 19.4. Nu. 223

58 WISCONSIN ADMINISTRATIVE CODE

Struciural

Ind 53.31 Materials. {1) GENERAL REQUIREMENTS, Components used
in the construction of masonry shall he as required in sections Ind
53.811 through Ind 53.3186,

(2) LABELING. All packaged materials shall be clearly identified by
name {portland cement, masonry cement, lime, gypsum, ete.) and
epplicable standards which are met.

Nistory: Cr. Regiater, July, 1374, No 283, eff, 3-1-75,

Ind 53.311 Masonry units, (1) GENERAL (a) Selid und holluw units,
A solid masonry unit is & unit whose net cross-sectional area in every
plane parallel to the bhearing surface is 73% orf more of its gross
cross-sectional area measured in the same planP. A hollow masonry
unit has & net ¢ross-sectional area less than 75% of its gross cross-
sectional area,

(b) Qualily. All masonry units shall be free from eracks, lamina-
tions and other defects or deficiencies, including admixtures and coat-
ings, which may interfere with proper laying of the unit or impair
the strength or permanence of the structure,

(¢) Used masonry units. Masonry units may be reused. when clean,
whole and conforming to requirements for new masonry units.

(d) Marking requirements. Masonry units shall be of distinctive
design or. appearance, or marvked so that the manufacturer is iden-
tified, as required by the department,

{e) Surface condition at time af nse. Every masonry unit shall
have all surfaces, to which mortar or grout is to he applied, capable
of developing the required strength and bond. Coating or facings
permitted and applied to masonry unit surfaces prior to their instalia-
tion shall not supersede this requircment,

(f) Positioning in structure. Hollow mazonrv units shall” be laid
only in positions as tested for compliance,

(2) CLAY AND sHALE UNITS, Clay and shale units shail be made of
burned elay or shale or mixtures thereof with or without admixtures,

(a) Solid units {brick). Units shall conform to grade S\\' require-
ments of ASTM C-62 [Ind 51.25 (19)].

(b) Hollow wnits (tile and hollow bricl: )

1. Luad-bearing units, Units for use in owd-hearing and exterior
wulls shall conform to grade LIX requirements of ASTM C-34 [Ind
5l. ’):n] (11}], or grade SW 1'equi1'ements of ASTM C-652 [lnd 51.25
(41

2, Non-loead-bearing units. Units for use in non-load-bearing parti-
tions shall be specially murked and shall conform to the requirements
of ASTM C-56 [Ind 51.25 (17)]. Such units may also be used for non-
structural purposes in concrete Hoor construction,

4. Units for floor construction. Units for structural use in fluor
construction shall cenform to grade FT 1 requirements of ASTM
C-57 {Ind 65125 (18)].

{3) CoNCRETE UNITS. Concrete units shall be made with portland
cement, water and suitable mineral aggregates, with or without
admixtures. '

(a) Selid unite. 1. Small units (brick). Units shall eonform to
grade N requirements of ASTM C-45 [Ind 51.26 (16)]. -

L
mkal
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2. Large units (solid Dlock), Units shatl conform to grade N re-
quirements of ASTM C-145 [Ind 6125 (30}].

(b) Hollow units (hlocks). Units shall conform to grade N requires
ments of ASTM C-90 [Ind 51.25 (21)])

(4) NarTuraL sToxNE. All natural building stone for use in masonty
shall be sound and free from loose or frinble inclusions, and shall
meet the strength and fire resistance requirements for the proposed
use. Where the cleavage plane of stone units is pronounced, the stone
shail be laid only -on its natural hed. Stone exposed to soil, weather
or frost action shall be such that the strength and structure of the
stone will not be affected when so exposed.

(5) CAST STONE. Units covered under this category are homogenc-

‘ous or faced, dry cast concrete products other than conventional ean-

crete masonry units (brick or block), but of similar size.

(a) Composition. Units shull be mmade with portiand cement, water
andd suitable mineral aggregates, with or without admixtures, amd
reinforced if required, :

(b} Standurds. Units shall have a minimum compuressive strenglh
of 6300 psi and a maximum water absorption of 6% when tested as
2 x 2 inch cylinders or cubes,

(6) ARCHITECTURAL PRECAST CONCRETE. Units covered under this
vategory are homogeneous or faced, wet cast non-load-hearing cen-
crete products. Load-hearing precast concrete units shall eonform to
the requirements of Ind 53.40,

(a) Composition, Units shull be made with portland cement, water
and suitable aggregates, with or without admixtures, and reinforced
as required.

(b) Standards, Units shall conform to the requirements of Table
53-IV.

TADBLE 63-1V
ARCHITECTL VAL PRECANT CONCRETE PHYSICAL REQUEREMEENTS

Cumprensive Strengtht |
Use Minimum (i) Witer P'urposefutly
Al tien Dntetued Aie
Avie of 3 Individuend 5 Maximum 0 Minusam t )
. \
I".apmal_tu freeze-thaw eycles .| 4,00 H M E K]
lexteriur) I |
Allothers. .. _............ 5w . %000 I
tinterivr) I

i Compresslve sirenzth shull be determined by procedures outlined
in ASTM C-49 [Ind 51256 (1%)]) or C-42 [Ind G1.25 (13)].

(7) Gypsum vxiTs. Units shall conform to the requirements of
ASTM C-52 [Ind 51.25 (15)]. Gypsum units shall not be used in
exterior or load-bearing walls or locations exposed to frequent or
vontinuous wetting.

(8) MiscELLANEOUS UNITS. See Ind 50.12 for all other potential
masonry units,
History: Cr. Neglater, July, 1971 No. 723, eff. 1-1-75,

Regiater, July, 1974, No. 221
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. Ind 53.312 Mortar. {1) GENERAL. Mortar as used hevein shall be
considered as & mixture containing cementitious materials used to
pelmn.nently ‘bond masonry or other atructural elementa.

(2) MORTAR FOR UNIT MASONRY. (2) Composition. Conventional
mortar shall be composed of cementitious materials, finé aggregates

#nd water, Suitable admixtures are allowed.

(b) Standards. All materinls used as ingredients in mortar when
delivered to the mixer shall conform to the requirements outlined
mlow : ‘

" Cementitious materials. See Ind 53.314.

ments and to the requirements of ASTM C-144 [Irul 51.25 (29)].
a. Aggregates shall be graded within the limits of Table 53-V.

PADLE SI-V
MASONRY SAND GIRADATION REGQUIREMEN'TS

' -
i I'errenlage Nassing
Sieve Hize | - S
. Natural Sancd Munutfucturel Saml
I .
[ S R [TL1) 100
Ne. B oo aan conns . e 95 I 95 to LUD
CNoo i R o 0w L0 TU tn L0
Nu, 0. ... .. - . . 0 te i 40w TH
No. B0 ........... I S | HWto 35 Sy 40
No 100 ... e - - - A 2o 1h 10 to 25
No 200_...._. . [, Nie 10

I,. The aggregate shall have not more ‘than 50% retained between
any 2 consecutive sieves of those listed in Table 53-V, nor more than
25% between the No. 50 and No, 100 sieves.

¢. If the fineness modulus varies by more than 0,20 from the value
assumed in selecting proportions for the mortar, suitable adjustments
shall be made in proportivns to compensate for the change in grading.

3, Water. See Ind 53.315. :

4. Admixtures. Where metal ties, anchors or reinforcement ure
imbedded in masenry, chioride, nitrate and sulphate base salts or
materials containing same shall not he used.in masonry construetion.

(¢) Requirements, Mortar {or masonry shall conform to the prop-
erty requirements of Table J3-VI and to the requivements of ASTM
C-270 [Ind 51.25 (34)] uniess otherwise noted in this section. If
approved laboratory testing is not conducted to indicate compliance
with Table 53-VI, the mortar mix shall be restricted to the provisions
of Table 53-VIL

TABLE 33-VI :
MORTAL PROVEIVFY REQUIREMENTS

{ompresive Yrater Alr

Aorwr Type ' Strengtht Ketention . {‘untent

Ain, s ’ Min. "} : Mux. ("}

1

M. PR ) ) ) . 1N
5. . 1~ 0 1%
b T e I~
O e eiamma e e R H Th [E]

t Sec Ind 5345 (.

. ltegioter, July, 1874, No. a2

T

1
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(3) GYISUM MoRTAR. (a) Starderds, Gypsum mortar shall be came
nosed of one part of unfibered ealcined neat gypsum to net more than
3 parts sand by welght, with suflicient water added for workahility,

(b). Use resirictions. Gypsum morvtar shall be used only with gyp-
sum tile and block units or as fireproofing,

{4) MISCELLANEOUS MOMTARS. {a) High bend wortars. See seclion
Ind 80.12 for all such mortars, glues and special additives,
(b) Special nne mortars. See Table 53-VIIIL

(6) Boxp. It is required that suflivient bond b developed to holil
the masonry assemblage together and let it act as a single unit.

Nete: Initial rate of pbsorption 6f ningonry units and quantily uf
vutridned ade in morlar are fictors affecting bond strength.

(6) Mortar vse. Mazonry shadl be ld in mortar of the types listed
in Tahle 53-VIII.
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Ilintory: Cr. Hegister, July, 1974, Noo 28 olf, 1-1-35.
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Ind 53.313 Masonry grouf, Masonry grout for non-enginecred ma-
sonry shall be type M, S or N mortar, as used in the construction,
{o which water is added to produce a consisteney for pouring without
segregation,

Mistery: Cr, Register. July, 1974, No. 223, eff. 1-1-75.

Neter Masonry groul for reinforced mnsnnry shall confoerm (o U
requirements of ARTM C-176 {Ind 5125 (d4) ],

Ind 33.314 Cem.ntitious materisls, (1) PoRTLAND CEMENT, Portland

2% cement shall conform to the requirements of ASTM C-150 [Ind 51.25
©(31)).

{2) MASONRY CEMENT. Masonry cement =hall conform to the pe-
quirements of ASTM C-91 [Ind 51.25 (22)].

(3} Hyopratep Live. Hydeated lime shall conform to Type S pe-
quirements of ASTM C-207 [Ind 51.25 (43)) .

(4) Gyrsiy, Gypsum shall eonform to the requivements of ASTM

C-22 [Ind 51.25 (9)].
Historys Cr. Remister, Faly, 13710 No, 2200 eff, 1-1-75,

Ind 53315 Water. Water shall be clean and free from injurious
amounts of oil, acid, alkali, salt, organic matter and other deleterious
suhstances. ’

History: Cr., Regiater, Jualy, 1954, No, 2u3, off, 1-1-735.

Ind 53.316 Reinforcing, tics and anchors, {1} REINFORCING BARS.

Reinforcing bars shall conform to the requirements of ASTM A-165 -

[Ind 51.25 (6)], A-616 [Ind 51.25 (7)1, and A-617 [Ind 51.25 (8)].

{2) CONTINUOUS JUINT REINFORCEMENT, {a} Maieriul, Ties shall
he fabricated from the equivalent of cold drawn wire conforming to
the requirements of ASTAM A-82 [Ind 51.25 (M)

(b) Coating. Ties in exterior walls aml potentinlly wet areas shall
have noncorrodible eross wires for the intended use. Conformance
with Class 3 requiremeniz of ASTM A-116 [Ind 51253 ()] is
acceptable.

(c) Assembly. Ties shall consist of the equivalent of at least 2
No. 9 steel wire gage longitudinal wires or rods with No, 9 steel wire
Eigre cross wires or rodds spaeed not over 16 inehes apart alome each
longitudinal wire or rod electrically flush or butt welded te tic the
outside wires or rods together and provide mechanical hond,

(d) Limitations. Ties shall be of such dimensions that lhey provide
the following:

1. Overlap of at teast i inches at splices,

2. Engagement of both adjacent wythes; out-to-out spacing of side
rods to be approximately 2 inches less than the total wali thickness.

3. Minimum actual cover over all bul the cross wires or rods of
3 inch elear from all musonry unit faces and their joint surfaces,

(3) INDIVIDUAL TIES AND aNcuons. (a) Materinl, Ties and anchors
shall be fabricated from steel, brass, bronze or other approved mate-
. gial. See Ind £53.322 (5) (e) 1. I, ’

o P (b) Coating. Ties and anchors for use in extevior walls and poten-

tially wet areas shall he noncorvodible for the intended use. Zinc

_ Reglater, July, 1874, Nou. 223
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coating (hot dip) conforming to the requirements of ASTM A-153
[Ind 51.25 (5)] is acceptable

{¢) Limifations. Ties and anchovs shzil be of such a dimension as
to engage masonry units a minimum of 2 inches on each wythe in
which the tie is placed and retain a minimum actual cover of % inch
clear from all exposed masonry faces ard joints.

History: Cr. Register, July, 1974, No. 223, eff, 1-1-75,

Tud 53.32 Design. (1)} GENERAL REQUIREMENTS, Design of plain
(non-reinforeced) masonry shall be based either on the empirical
method and limitations of seetion Ind 33.322 or on a detailed engi-
neering analysis according to the provisions of section Ind 53.2323.
Design of reiriforced masonry shall be based on the provisions of
section Ind 53.323.

(2) PrRACTICE. All masonry shall e designed with adequaie
strength and proportions to support all intended superimposed loads,
resist all vertical or horizontal loads as required by this code, and
comply with the five-resistive construction requirements set forth in
section Ind 61.04.

History: Cr. Reglster, July, 1974, No. 2I3, eff. 1-1-75,

Ind 53.321 Types of masonry. {1} VENEER, FURRING AND TRIM. Ve-
neer, furring and trim comprise a facing of weather-resistant non-
ecombustible materials securely attached to a backing, but not so
bonded as to exert commeon action under load. See section Ind 53.36
for reguirements.

(2) PANEL wall, A panel wall is composed of weather resisting
noncombustible large masonry units, or small masonry units pre-
fabricated into larger assemblages, securely anchored to the framing
of the structure.

(3) SINGLE WYTHE WALL., A single wythe wall is one masonry unit
in thickness and is built of conventional size masonry units,

(4) MULTI-WYTHE WALL. A multi-wythe wall is composed of 2 ox
niore wythes of conventional size masorry units of the same or dif-
ferent materials all tied or bonded together.

(a) Grouted wall. A grouted wall is a multi-wythe wall with all
spaces between wythes solidly filled with masonry grout, as defined
in section Ind 538.313. ’

(b) Slushed or purged wall. A slushed or parged wall is a multi-
wythe wall with all spaces between wythes nominally filled with
mortar.

(e) Hollow wall (includes comventicnal cavify wall). A hollow
wall is a multi-wythe wall with an air space maintained between
wythes. A water-repellent or water-resistant insulation may be placed
between wythes. The description of a hollow wall is determined by
its nominal out-to-cut dimension.

(5) SPECIAL waLLs (a) Stack or chimney walls. See section Ind
52.10 and Table 53-VIII for general requirements.

(b} Special use walls. See section Ind 53.84 for special require-
ments.
History: Cr, Register, July, 1974, No. 223, eff. 1--1-70.

Regiater, July, 1974, No. 223
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Ind 53.322 Empirical method of design. (1: STRESSES. (a) (eneral.

1. In determining the stresses in masonry. the effeets of all loads
and conditions of loading and the influenc: of all forces affecting
the desipgn and strength of the several pzrts shall be taken into
aceount.

2. When the effects of eccentricity of vertical loads, including loads
produced by the deflecticn of floor and roof units, are likely to cause
tensile stresses in the masonry, the masonzy shall be designed in
accordance with the requirements of section Ind 53.323.

(b) Allowable siresse:. 1. Compressive stresses. The compressive
stresses in masonvyy shall not exceed the values given in Table 53-IX.

2, Bearing stresses. See Ind 53.34 (3) (b:.

3. Composite masonry. In composite maseary with different kinds
or pgrades of units or I‘J‘Oltals, the maximun: stress shall not exceed
the allowable stress for the weakest comblna 1on of units and mortar
of which the masonry iz composed,

4. Stone flexural members. The maximum zllowable flexural stress
for natural stone shall be 1/6 of its modulus of rupture

5. Bolts and anchors, See Ind 53.34 (5).

(2) THICKNESS AND HEIGHT

(a) Height of masonry. The height of a wall is defined for pur-
poses of limitation as the maximum vertical distance between struc-
tural members completely supporting the weight of the wall ow
between the upper such support and the top of the wall, whichever is
greater.

(b) Thickness of load-bearing walls. The minimum thickness of
load-bearing masonry walls shall be at least 12 inches for the upper
36 feet of their height, and shall be increased 4 inches for the Iower
36 feet or fraction thereof. Where a masonry load-bearing wall is
made up of 2 or more wythes, the thickness of the wall shall not
include any wythe less than 4 inches thick )

(bm) Ewxceplions to thickness of load-bearing walls [Ind 53.322
(2) (b)]. 1. Stiffened walls. Where single wythe or grouted multi-
wythe magonry load-bearing walls composed of units of the same
material are laterally supported at distances mot greater than 12
feet apart by masonry crosswalls or by reinforced concrete floors,
they may be of 12-inch thickness for the whole 72 feet.

2. Top-story walls, Top-story walls may be of 8-inch thickness
provided that they are not over 12 feet in height and the roof com-
struction imparts ne lateral thrust to the walls.

3. One-story walls. In one-story buildings not exceeding 9 feet in
height, the walls may be of 6-inch thickness provided that the roof
span does not exceed 18 feet,

4. Penthouses and rooj structures. Masonry walls above the main
roof level, 12 feet or less in height, enclosing stairways, machinery
rooms, shafts or penthouses may be of B-inch thickness, and may be
considered as neither increasing the height nor requiring any increase
in the thickness of the masonry helow.

5. Walls of epartment buildings. In buildings defined as places of
abode (Ind 57.001 {2} not including hospitals) not more than 8

Reglster, July, 1974, No. 223
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TABLE 531X
ALLOWATLE COMPHREMNIVE STRESSES IN UNIT MASONRY!

Allowable "ompreaive Stremes n
Grome Crovs-Sertlonal Aread (1)

Type of Muronry Tepe of Masonry Units

1 — - -
! ! Avernge Ultimain Type M Type § Type N I Twpe ()
! . Compressive Strength Mortar Maortur I\i' Maortar
: { of Masonry Unit? {puid | and Grout and Grout!
Bingle wythe and grouted ! Rubble stone . e e e i 140 R1
multi-wythe masonry | Ashlar rr:-mlr e R e e . Hon ol
i Axhlar Hmestone antd marble _ . T, 500 a5
| Awhlae sandstone anil cast xtaone i . 400 s
. |
[ Solid unite evecpt operete hloek | 10,000 ymil over | 450 250
| A, 00 Lo J tHHD 1 Jim) Tl
! . G, ) L N tHM) ' R 175
i i oMb to G 0D | . 150
: | 2,500 ta 4,000 . 100
I ] .
i Sulitl conerete Lk ! 1. R anil over | 11K}
|
U Nollow Toid-learing units .. 1000 and aver ‘ 0] U
1
Slushed] or parged multi- | Al allow able compressive strew values to be 200, leas thun those for equivalent typea of single-wythe wnd grouted multi-
g wylhe masonry . 1 wythe masonry,
x |
E - | . i !
) Tollow multi-wythe masonry 1 Sollld unity exeept eoncrete Mock .-, ... . 2,500 and aver 140 130 nn i ®n
- | Solld eoncrere block. . . .o .. e 1 K00 and uver 140 130 110 I L
c
< 1 Hollow Tourl-bearing waits_ ____ . .. .___. 1,u00 and aver kD] \ G0 K5 ‘ 49
— -
par ! Where a type of masonry unit. mortar or grout is not provided for in Table 53-TX, it will be the practice of the depart-
> ment to allow & maximum compressive stress in (he masonty Which is no more than 1% of the ultimate compressive rirength
of a masonry assemblage as determined by an approved test. \
5 B .\nh Individual masonty unlt shall have a compressive s renth leas than 80% of the average ultimate compressive
¥ strength, .
e 1dtiresses shall be calculated on actual dimensions rath.r than neminal dimensions, with conslderation for reductiona
11 euch raked jolnts and cavities,

*Tape O moriar is permitted ouly in vertain non-load-hear pe masenry, Sec Table 33-VUIL
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staries in height, walls may be of 8-inch thickness when not over 3¢
feet in height und the roof imparts no horizontal thrust.
6. Wealls below grade. Foundation walls shall be net less than 8
inches in thickness nor less than the thickness of the wall which it
- supports. When subject to lateral préssures, foundation walls shall be
limited to a height over thickness (h/t) ratio of 9 and shall also have
lateral support from vertical elements at a spacing required by Table
NHE. ' .
cepty 7. Metal tied hollow walls, Hollow walls shall not exceed 36 feet
" in height. The space (cavity) hetween wythes shall be not move than
4 inches, The backing wythe shall be at least as thick as the facing
wythe.. When both the facing aml backing wythes have a thickness
of 1 inches, the height of such hollow walls shall not excerd 24 feet.

B, Muasonry bowded hollow walls. Not allowed

Notes For dedluition of hallow walls, see bod 35391 (4) ().

o Ruabbde stowe walls. All rubble stone walls shatl be 4 incles
thicker thun required in (b) above, bul in no ease less than 16 inches
in thickness. Uther cxeeptions above do not apply to rubble stone
walls, .

10. Composite walls. Walls containing clay and cnnm'utclmusonr_\,'
units shull not exceed 48 feet jn height.

{e) Thickness of crxterwr won-load-bearing walls and purapels,
Non-load-bearing exterior masonry walls may be 4 inches less in
thickness than required for loml-hearing walls [including the excep-
tions under (bm)], but the thickness shall not he-less than 8 inches
except where 6-inch walls are speciticully permitted,

{ecm) Exceptions to thickuess of exterior nen-load-hearing walls
eed petrapets [Ind 33,322 (2) ()] 1. Panel wells, Pancl walls shall
be designed with suflicient strength uand thickness and anchored to
the structure so as to insure adequate support and resistance to wind
or atlier fateral forces. Pandl walls shall not be less than 2 inches
i actual thickness and the maximum ratio of height to thickness
shall not exeeed 30.

2. Parapet walle Pacagpet walls shiall nat exeesdl 3 Umes their
thickness in clear height

{d) Thickuess of inferive non-toad-bearing walls (partitions). Non-
load-bearing intevior partitions shall be not less than 4 inches in
thickness. Where partitions designed for lateral support at the top
are not in tight contact with at least 2 2-hour lire-resistive construc-
tion-at the top, such partitions shall be not more than 24 times their
thickness in clear height (see Ind 53.322 (3) {a) 3.).

(3) LATERAL SUPPORT. (a) Reguirements. All masonry shall be
laterally supported in conformance with the following:

1. Exterior walls. Exterior masonry walls, whether they be load-

bearing or non-load-bearing, shall Le laterally supported either hori-

. - zontally or vertically at intervuls not exceeding those indicated in
e Table 53-X.

tegister, July, 1974, No. 2:3
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TAILE S=-X

MANIMI'M RATIO OF LATERALLY 1 XSXUPPGITED JLEIGHT Ol
LENGTIH TO THICKXESN FORL ALL EXTEIMIOR WALLN

) Maurvar Ty
Type of Masunry ™ : “ N o
S e el e ] w [
;iushd or parged walle of solid unita_, ... 20 . 21 B it
lllulluw wallat or wally containing holtow units 1= i IX | in 12

T In computing the ratio for hiotlow walls, the valdue for thickness
=hull he the sum of the nominal thickness of the inner il ouler
wythes

2. Load-bearing interivr walls, Load-bearing interior walls shall
have lateral supporis at either vertical or horizontal intervals not
exceeding 24 times the wall thickness for solid masonvy units and 20
times the wall thickness for hollow masonry units.

3. Non-load-bearing interivr walls (partitions). Non-load-bearing -
partitions shall have lateral supports at either vertical or horizontal
intervals not exceeding 30 times the thickness of the wall.

4, Specigl masonry walls, Exterior masonry walls having no lateral
support at the top or at the ends (free standing}, shall have their
height limited to 4 timces their thickness. (See Ind 53.322 (2) (c¢) 2.
for parapet walls.) Similar interior walls (free standing), shall have
their height limited to G times their thickness.

{b) Methods of lateral support. 1. General, Lateral support shall
be provided by cross walls, pilasters o1 vertical stiuetwral members
of sufficient strength to provide the required support when the limit-
ing distunce is measured horizonally; and/or by floors, roofs or
horizontal structural elements which are of sufficient strength to
provide the required support when the limiting distance is measuredl
vertically. Provisions shall be made to transfer all lateral forces to
the foundation.

2. Limdiations. When hovizontal structural clements ave depended
upon for lateral support, laterzl support Ly vertical elements shall
alse be provided at intervals of net more than T2 times the wall
thickness,

(¢} Pilnstery, A pilaster is a reinforeed or nonreinforced masonry
section which is thicker than and integrally bonded or mechanically
keyed to the adjoining wall by alternate course bonding of masonry
or by the use of pilaster blocks. A mechanically keved control joint
will be permitted on only one side of a pilaster which is used to pro-
vide lateral support. The projecting portion of the pilaster shall be
bonded to the wall portion of the pilaster by lapping at least 50%
of the units at the intersection or using special pilaster units.

1. All pilasters relied upon to provide lateral support shalt not be
less than 4 inches thicker than the wall supported nor less than 1/12
times the pilaster height. The wilth of pilasters shall be not less
than 16 inches.

n Ruegister, July, 1971, Noo 221

et

59




8 WISCONSIN ADMINISTRATIVE CODE
. Strustural

Where a pilaster is needed to curry a concentrated Jowd from a
ﬂexunal element, the least dimension shall be not less than 1/40 of
the span of such an element and the height of the pilaster shall not
exceed 12 times the least dimension of the pilaster,

{d) Piers. A pier is an isolated column of masonry. A load-bearing
wall not bonded &t the sides into associated masonry shall be con-
sidered a pier when its horizonta! dimension measured at right angles
to the thickness does not exceed 4 times its thiekness.

1. All piers shall have lateral supports so that the vertical distance
between such supports does not exceed 10 times their least dimension
for single wythe or grouted masonry walls of solid masonry units,
8 times their least dimension for slushed or parged masonry walls
of solid masonry units, and 6 times their least dimension for other
masonty.

2. The least dimension of picrs carrying flexural members shall
be not less than 1/30 of the span of the flexural members.

3. Piers shall be laid in running beond unless reinforced as required
for stack bond walls.

(4) OPENINGS. Unless evidence is provided to show that openings
do not cause lateral stnhi]ity and stress requirements to be exceededl,

the amount of openings in a masonry wall shall not exceed the llmlts .

set forth in Table 53-X 1L

TABLE Gil-X1
M.\.\I‘!'II M RATYO OF LATT LEY UXSUFPPQICEED PG HTE O
LENGTH TO THICKNESS FOR EXTERIOR W \l LS
WITIH OTPENINGST

| I’errenl ul’ (Jprnlngq ul an} Hurlzunl.ﬂ Plane uf “nll
Type of Masoury i . .
I
1

2n m I|U Uver Inﬂ
: 1
Single wythe walls of solid units or . \ -
grouted willa of solid units, _ i 2y : Li 12 _ Submit design
. ! culeulalions
All other masonry . . ... ... ! 18 14 10

t The percentage of o|u‘nin;.-. shall be calculnted for each 100 lineal
feet of wall o portion theveof at any horlzontal plane of wall. See
Table 53-X for additlonal restrictlons when type “N” or 0" twrtar
i8S wand,

() BoNpING, () el AN types of nasony shall beoacde-
yuately bonded.

(b} Lengitudinal bond. 1. Running bond. In each wythe of masonty,
not less than 60% of the units in any transverse vertical plane shall
lup the ends of units above and bLelow u distanee not less than 2
inches or % the height of the unit, whichever is greater. Masonry
not lapped as required above will be considered as stack bond and
shall be reinforced longitudinally as required ln 2. below for masonly
units laid in stack bond,

2, Stack bond. In each wythe of masonry with units laid in stack
bond, the masonry shall be reinforced hy a continuous tie assembly,
as defined in Ind 53.316 (2), at vertical intervals not exeerding 16
inches. For intcrior non-load-bearing partitions this spacing may be

increased to 24 inches. (For load-bearing walls, see also Ind 53.34-

(3} (b) 4)

Register, July, 1874, No. 2223
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3. Single wyihe exterior vonervte musonry walls, When unils are
laid in running bond, such masonry walls shall be reinforced by a
continuous tie assembly, as defined in Ind BRa36 (2), at vertical
intervals not excceding 24 inches

(¢} Traonaverge bond. In multi-wylthe masoury, adjacent wythes
shall be bonded with either metal tics or headers in accordance with
the following: .

1. Bonding with mctal ties. Adjacent wythes of masonry shall Le
honded by embedment of reinforcement in the horizontel mortar joints
with one of the following methods:

a. Continuous tie assemblies, as defined in Ind 83316 (2}, spaeed
at vertical intervals not cxceeding 16 inches

b. Individual ties, the cquivalent of not less than 3716 inch diame-
ter steel rods, with one tie for not moie than each 4's square feel
of wall area. Ties in alternate courses shall e staggered. The maxi-
mum vertical distance =shall not exceed 18 inches, The maximum
horizontal distanee shall not exceed 36 inches. Ties hent to rectangular
shape shall be used with hollow masonry units. With solidd masonry
units, either rectangular ties or ties bhent to M degree angles, 2
shaped, to provide hooks not less than 2 inches long shall be used.
In hollow walls, additional ties shall be provided at all openings,
spaced not more than 3 fect upart around the perimeter and within
12 inches of the opening.

2. Bonding with masomy band wnits (headers). a. Adjacent wythes
of masgonry shall be boaded by the equivalent of o ull header course
overlapping both wythes at least 3 inches and spaced at intervals
not greater than every seventh course. The clear distance between
bond courses shall not excewl 16 inches for solid units and 24 inches
for hollow units, One-seventh of the wall surface shall be header or
bond units.

b In ashlar masonry, Dl stues uniformly distributed shall be
provided to the extent of not less than 109 of the aren of exposet
faces.

¢. Rubble stone masonry shall have not less than one bond stune
for each 6 square feet of wall surface on both sides, Sueh walis,
24 inches or less in thickness, shall huve hond =tones with o maximum
spacing of 3 feet verticadly and 3 St harizontally,

d. Hollow walls shall not e honded with headers

Note: For dehfnition ol holluw walls, aee L 53821 1) (o)

3. Interrupted bond. Where a structural member interrupls a back-
ing wythe such that transverse bond otherwise required eannot be
achieved, the facing wythe shall be bonded to that structural mnember
as in 1, above.

(d) Bond at intersections and corners, Masonry thal changes direc-
tion, or meets or intersects other masonry, where dependent for
lateral support, shall be honded by one of the following methods:

1. Walls laid separately, Provide joints with not less than the
following: :

a. For load-bearing clemeniy, the cquivulent of 1Y% ineh hy 14
inch anchors with ends turned up not lcss than 2 inches and not leas
* than 24 inches betwecn turned ends, embedded eyually into each
adjucent wall and spaced not more than 2 feet vertically. Wheru

Register, July, 1974, No. 223
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there is not sufficient thickness of mas=onry to embed such anchors
properly, equivalent anchorage shall be provided by cross‘pins ot
other means.

b. For non-load-bearing elements, the equivalent of % inch by 22
U.S. gage anchors, 8 inches or more in length, embedded equally
into each adjacent wall and spaced nol mere than 16 inches vertically.

¢. When regularly toothed or blocked, the vertical spacing of
anchors required above may be doubled.

2. Walls laid simullaneonsly, Provide joints salisfying oune of the
followm;

“a. Lap at least b0% of the units at the intersection,

h. Use details which are desiymed to permit differential movement
at the intersection of interior and exterior masenry, provided such
details are consistent with the mqunemonts for lateral stability of
the masonry.

(6) ANCHORAGE. (a) Gcrernl. All masonry dependent upon strue- .
tural elements for continuity or lateral support shall be securely
anchored thereto in sueh a manner as to resist all forces, especially
wind and all lateral forces acling either inward or outward.

(b) Load-hearing masonry. 1. Floor anci:orage.

a. All types of concrete floor systems which bear continuously on
masonry with concrete to masenry contact may be considered to pro-
vide adequate lateral support.

b. All other structural elements intended to provide lateral support
shall be securely anchored to the masonry.

2. Roof anchorage. Roof structures shall be securely anchoved to
load-bearing masonry with the equivalent of at least 1 -inch diamcter
bolts spaced not more than 6 feet on center and emhedded. in the
masonry according to one of the following methods:

a. A steel plate having 2 minimum surface arca of 6 square inches
wccurely attached to the head of cach bolt and completely omhedclwl
in the masonry at least 12 inches,

. A continuous bond beam the equivalent of not less than 8-inch
lintel (bond beam) blocks with 2 continuous No, 4 hars embedded in
2,500 psi concrete fill provided at the top of the masonry. The holts
shall be embedded at least 6 inches and hook bencath the longitudinal
reinforcement.

() Katerive won-loged-bocering mnsonry, 1, duchorige of weson gy
to the structaral froveword, Where masonry is dependent upon the
structural framework for lateral support or Lewnsmission of lateral
loads, such masonry shall he anchored on at least 2 opposite sides
of its perimeter to the framework, with the equivalent of a one-inch
witle by Ys-inch thick anchor for each 12 square feet of wall surface,
embedded at least 8 inches into the masonry, and spaced not more
than 36 inches on center. Wedping will not be comu]emd as an
equivalent method.

2. Anchoruge of pmiel walls suspended from the straetural frone-
woerk. Exterior prefabricated masonry assemblages and other elenments
larger than conventional size masonry umts shall be anchored to their
weight supports with the n-quualt.nl of % inch minimum diameter
stainless steel bolte or 2; inch minimum (Jiameter corrosion resistant

plated steel bolts,
Hegister, July, 1971, No. 223
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(d) Interior mon-lowd-bearing wasunry, Where maonrey s de-
pendent upon the structural framewaork for lateral support, such ma-

. sonry shall be anchored with the equivalent of a Hexible 3/16 inch

diameter anchor for each 12 square feet of wall surface, embedded
at least 4 inches into the masonry, and spaced not more than 48
inches on center, Wedging may be used iv anchor the top of a
masonry partition to its top horizontal support.

(7) JUINTING, Joints commensurate with lateral stubility require-
ments shall be instalied in all exterior masonry to allow for expecte|
growth of clay products and shrinkage of concrete products,

(a) Vertical jointing, Vertical control joints shall be provided at o
spacing in compliance with Table 53-X1I.

Note; To secomplish the inteniimd purpose, joints should be located
at ePilienl lovalions atuch as (but e Timnited (o) chamges: in huildings
heighls, chanpea in framing systenns, el butll into exterior wnlls,
mjor wall openinges sl vhanves in materinls

TAania -

MOING O B! Mot _“\ﬁli\ll)
FA EEN UNEETRAINED NSy o

MANIMT Y sl s HENES
1]

!

1 Jointtng required s m ninimuni and ix not intended 10 prevend
minor eracking. The digtances piven for maximuom spaelng of Joints
are for a single wull plane. IFor composite walls, the maxitinm spauiby
of Joinis ghall be governed by the maasonry material 1vpe used In the
exterior wythe,

; Openings "erevntage of 1otal walbaread
i T
Lorling Conditiung | Type of Mai-rial [T l Mure than 20
C _
! S deintte T Juint e | Jaint o 1 Joint W
. Joint {‘omer , Joint . Awrner
! - R e
Lavasb=berupingz . __ . ..., .| Clay units 119 : il (310 ' 0
Concrete unity . . 1 ! 3.4 i 40 : R
. ! ! i
Non-lus-bearing walls .0 Clay uniw R 1)) | i ! 50 : 0
\ Conerete units ; A i ay : In ' 2y

(b) Horizonlal jointing. Wheve supports sueh ax shelf angles or
plates are required to carry the weight of masonry above the founda.
tion level [see Ind 53.322 (2) (a) and Ind 53.36 (4) (b)], a pressure-
velioving joint shail be provided between the stroctural support and
any masonry which occurs betow thix level, The joint width shall be
such as {o prevent any load being transmitted from the support 1o
any element directly below. All mortar and rigid materials shall be
kept out of this joint. This type of joint shall be provided at all such
supports in a concrete frame structure where elay masonry is exposcl
to the weather.

History: Cr. Regisler, July, 1974, No. 223, eff. 1-1-75,

1] R

Ind 53.323 Engineered masonry. (1} DerixiTioN. Engineered ma-
sonry means design of plain or reinforeed masonry hased on an engi-
neering analysis. . .

(2) REQUIREMENTs. Calculations v other substantiating data to
justify a reduction in requirements shall be submitted for all items
in conflict with sections Ind 51.122, 53.33 or 53.34.

. Netep 1t will be the practice of the depurtment to approve designs
in vonformanee wilth the following: (1) clay and shale nnite—"Duildln:

Kegister, July, 1974, No 23
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Code Requiremenly for LEnpincered Drick Masopry,” Sweactural Clay
I'roducts [ustitute (now knuwn as Irick Institute of America), 1750
Ol Meadow Road, Melean, Virginia 22101 (August 19§9): (2) concrete
unite—"specifications for the Derign and Construction of l.oal-Heuring

“'onerete Masonry,” National Concreté Masgonry Association, P. O, Lox

9185, Rosslyn Statlon, Arlington, Virginia 22209 (1970); (3) cuat atope
and architeetural preciast conceele Unagy—"lwaign of Precast Conerots-
Wakl 'inels,” Title Noo 685=46. €7 Jowrnal, July 1971 (anlsie s secting
Ind 51.40); and (4) standards of accepted engineering practiee. provided

- Proposed materlala are in successful slmilar use or proven by teat to

he adequate.
(3) Lnurations. Where design by enginecering analysia is based
upon material of & higher grade or a superior workmanship than ix

“generally provided in accepted practice, it must be clearly established

to the satisfaction of the department by test or other evidence that
such quality exists and will only be employed uniler special inspection

* or field testing.

Nigtory: Cr. Regiater, July, P71 Na,o 203 off. 1-1-75.

Ind 53.33 Construction. (1) PRECAUTIONS. Sce the requirements of
Wis. Adm, Code chapter Ind 35—Safcety in Construction.

(2) CoLp WEATHER Wonrk., Adeyuate cold weather vonstruction and:

protection provisions shal!l be taken to prevent masonvy from being

damaged by freezing. 7

Note:r It will be the practive of the deparbment (o arcept conformnneey
with “Jtecomwmended Practices for Cold Wealher Masonry Conetriee
tion,” Internatienal Masonry Tudus=try All-Weiather Council, 1170
tAvallable from International Masoury Inatitute, 8234 15th Strcet NW.

Washington, D. C, 20000.)

{3) WORKMANSIIP FOR LOAD-HEARING MASONRY

{a) The maximum thickness of a morlur joint shall be 1 inch.

{(b) Except for head joinls used for weep holes and ventilation,
solid masonry units shall be laid so as to achieve full head and hed
joints,

(c) Hollow masonry units shall be laid with full head joints and
futl bed joints under the Tull hearing areas of the face shells (and
under wehs where the adjacent celis are Lo he filled with grout).

. {4) CLEANING, Chemical cleaning agents shail be prevented from
harming the metal reinforcement of structural components.

Ilntory: Cr. Register, July, 1973 Noo 2240 efl. 1-1-73.

Ind 54.34 Miseellancous  design-constenction detpils, (1) Seecisa
15E WALLE, (a) Hoflarw ealls,

I. In exterior hollow walls, suitable flashing shall be installed al
the bottom of the cavily =0 as to drain any water oulward

2. Open vertical joints or weep holes of 3 inch minimum diameter
shall be provided in the facing just above the flashing at a horizontal
spacing not exceeding 3 feet.

(b) Parapet walls. 1. See Ind $1.02 (12} for requirements of
parapet walls,

2. When roof drains are necded to remove precipitation and are the
sole means of water escape, there shall be placed in ail parapet walls
scuppers or relief openings lo prevent overloading of the roof.

{c) Retaining walls, The tons of exposed retaining walls shall be
coped with noncombustible weatherproof material.

{d)} Reuse of exisling walls. Existing masonry may be used in the
nlteration of extension of a structure, provided that under the new

Rtegister, July, 1974, No. 223
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conditions imposed it meels the requirements of this code or is made
so by reasonable repairs,

(2) CHANGES IN THICKNESS UR PLANE. (a) Nonvertical planes
Details and techniques for all masonry to he inatalled in a nonvertical
plane shell be submitted to the department for approval,

(b) Thickness change reqiremenis. Where hollow walls or walls
of hollow masonry units change in thickness, a course of solid ma-
sonry, concrete-filled hollow units or a continuous bearing element
shall be interposed between the thicker and thinner sections, ‘

{¢) Increase in thickness, including corbels. The thickness of
masonry shall not be increased (in the upward direction), except for
corbels as follows: i

1. The maximum horizontal projection of a corbel from the face
of the wall from which it projecls shall not cxceed % the thickness
of the wall.

2. The maximum projection of a8 masonry unit shall not excced %
the height of the unit nor % its hed depth,

(d) Variation in thickness (chases and recesses). Walls shall not
be less than their required thickness between horizontal lateral sup-
ports except where permitted for chases and recesges as follows:

1. Chasea or recesses shall not be made in load-bearing walls 8
inches or less in thickness. Pipes, ducts, conduits or similar noncom-
bustible items may be installed in cores of hollow units.

2. Chases or recesses shall not be closer than 2 feet to any pilaster,
buttress, cross wall, end wall or other stiffener that provides lateral
support.

3. The maximum depth of any chase or recess shall not exceed %
the thickness of the wall.

. ? The length along the wall of any chase or recess shall not exceed
eet.

B. The clear distance hetween chases and recesses or each other
shall not be less than 4 times the wall thickness.

6. Any chase or recess in conflict with the previous requirements
shall be considered as an opening (see Ind 53.34 (3) (a) 4.).

7. No chase or recess shall reduce the thickness of material below
the minimum required for fire walls, fire division, fire partitions or
lire protective covering of structural members.

(e) Prolection. In masonry cxposed to the weather, pockets ov
crevices in which water may accumulate shall be avoided or protected
to prevent damage.

{3) BeABING. (a) Weight support of masonry.

1. General requircments. The bearing support for all masonry shall
be of noncombustible material and have lateral stability,

4. Projections, The projection of a wall beyond the edge of a sup-
porting member other than masonry, such as a shelf angle or edge
of a beam, shall not exceed 114 inches, unless at least % the mass
of the wythe of masonry involved is located directly over the load-
carrying member.

8. Slielf anpglea, See Ind 53.322 (7) (b).

4. Openings. The masonry above openings shall be adequately sup-
ported. The bearing length of structural elements which support the

Reglater, July, 1974, No. 223
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masonry above the epening shall be not less than 4 inches. The brar-

_ing stresses at these locations shall not exceed those ullo“ ed in Ind
53.322 (1).

{b) Bearing un masonry. Bearing stresses in masonry shall not
exceed those specified in Ind 5:3.322 (1). Flexural members shall have
bearing details that allow rotation at their aupports mthout causing
focal failures,

i. Concentrated loads. Deams, girders, tl'usses, joists ond other
members causmg concentrated ioads shall bear a minimum of 3 inches

; _;,i! lengt.h in the direction of span upon at least one of the following:

“a. Concrete beam, The equnalent of a nominally reinforced 2,00
psi concrete heam 8 inches in height.

b. Solid masonry, At least 8 inches in height of masonry composed
of solid units,

¢. Metal plate. A metal plate of sufficient thickness and size (o .

safely distribute the load to masonry units. For piers and eolumns,
the hearing plate shall not exceed 61% of .the cross-sectional area
of the pier or column and the resultant reaction of all vertical andl
horizontal Joads shall fall within the middle third of the member,

d. Bond beam. The bond beam shall be the equivalent of not less
than 8-inch lintel (bond beam) hlacks with 2 No. 4 bars embedded
in 2,500° psi concrete hill. The loads shall bear on the concrete All.

2. Continuous loads. Joists, trusses and beams other than wood
{for wood, see Ind 53.63 (4)], spaced 4 feet or less on center and 40
feet in apan, slabs o1 other members causing continuous loads shall
be transmitied to masonry with a minimum bearving length of 3 inches
upon solid masenry at least 2% inches in height, or as indicated for
concentrated loads.

3. Multi-wythe walls. Ties required for transverse bond shnll be
installed in the first horizental mortar joint below the required heam,
solitll masonry or metal plate,

4. Stack bond walls, Concentratud loads shall be distributed inte
masonry laid in stack bond by a concrete heam or bond beam (as
defined in 1. above). For masonry of solid units, 2 additional rows
of a continuous tie assembly [as detined in Ind 53.316 (2)] may be
used instead of a concrete heam or bl henm,

S suppoerd of woad loor members,

a. Where a wood structural member is buried in masonvy for sup-
port, it shall be firecut or a self releasing device shall be used.

b. Where the end of a2 wond structural member is built into un
exterior wall, &8 lz-inch nir space shall be provided at the sides, top
and end of such member.

(4) JuiNTING, See Ind 33.322 (7) for jointing.

{6) BoLts AND ANcCHORS, The allowable shear on steel holts and

anchors shall not exceed the values given in Table 53-XI1I.
Histery: Cr. Register, July, 1474, No. 221, efl. 1-1-75.

Ind 53.35 Tests. (1) GENERAL. All masunvy materials shall mect
the requirements of section Ind 53,31, and the department may re
quire submittal of test data, at any time, Lo show conformity.

Hegister, July, 1974, No. 223
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TanLke S-M1U
ALLOWARLE SHEAHR ON LTS AND ANCHORN

Bott or Anchaor Dinmeler LEmbedinent§ Alawahle Shewr
(Inches) ¢Ihehey) (I'ounds)

% 4 Eat]
Yy, i {1u
i 1 330
a 4 TR
X a 110
% [ 15001

1 h

1 L]

Y Bnlts anld anchors ahall he solidly cmbedded 00 moeriae or groadt. |

{(2) SaMrLING AND TESTING. The sclection and constiuction of all
test specimens shall conform to standard test procedures and shall
he truly representative of the materials, workmanship qml details to
be normally applied in proetice.

{3) Stanparps. The testing of all masonry shall be in accordance
with Table 53-XIV.

TABLE BNV
SPTANDARD METHODS OF SAMPLING AND TESTING

ASTM Teat Method
Classitication Ttem : Including Ind 51,25 iNw.)
Base Muterialy .- _.| Portland Cement ... 1 O 150431)
Mpuonry Cement . 912
Hydrated Lime - C23L0), oSG, C T 2y
Gypsum .. A CATIAETY, CAT20N)
Aggregate (... . | C 14402Y)
Maortar ... .. .... | Mortar, Tt
Masonry Uniks .- a Clay and Shaly .. COTERU), O 1E2026)
, Conerete 0 0| C 140 Hi2s)
! Nauturs| Stone cee | CHTEY), C 92, C 1T, O GGG5142)
Cunt Stone - C e, ety
Areh. Precasy Conerste CAO L, L)), O 973, 1T B
Uiy pandin [N FHIHLU
Assemblies ._..._.. . < B TR0, BOHRGL, B TOD

t{ Mortar In the field, Leated in & lahoratory, shall test at leasy 83¢;
of the mininum compressive sirength required, and the firdd mortar
will sveve as the Hnal by for movbae approval. Whan mortar iz not
proportioned secording 1o limilutions of Talle 53-VIL murtar shall be
puriodically tealed by an itujrartinl testing laboratory. Hesulls of such
regulred testing shali be submitted as evidence of cvonformily, when
requested by the department,

it Typical hollow  load-bearing  cunerete magonry units shalt be
Initintly tesied for compliance: thereafter periodic testing oy bhe
requlred as directed by the depuritment. Sampling shall be fohe only
by the department or lis authorized ngents. The time and pluce nf
sampling will be at the dixcretion of the departiment,

Nete: A vecord of initial test and suliseguent spay ehevks will be
kept by the departmment.

(4) SPECIAL TEaTS,
(a) Fire tests, See section Ind 51.04.

Rogiater, July, 1971, Nu, 223
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¢b) Loud tests. Whenever there ji reasonable doubt as to the sta-
bility or structural safety of a completed structure or part thereof,
the department may require a load test on the building or povtion
of the structure in question.

Mintery: Cr. Reglster, July, 1974, No 223, eff, L-1-735.

Ind 53.36 Veneer, furring and trim. (1) GENERAL Veneer, futring
and trim as used in this section refers to a facing of weather-resistant
noncambustible materials securely attached to a backing, but not s0

“i’bonded as to exert common action under load.

{x) Vereer simH not be considert as part of the muasonry when
computing strength or required thickness,

(b) Vemeer shall mot he assumed as supperting sny load otber
than its own weight. :

(2} MATERIAL REQUIREMENTS. (a) Gencral. See section Infl.53.3l

fur typical requirements of common masenry materials.

(b) Tile und terra-cotly. Such units shall he frost-prool and not
more than 288 square inches in area. -

(3) THKNESS, No materials used for veneer shall have a thick-
nrss less than the values listed in Table 53-XV.

TARLE S-XV
‘l.&l».\ll. MOEMMIEMESS O0F VUAEELS S

Minimum Acinal Thivkness

Matertsl (Inchos)
lay Brick or Vil ccoooo oo ! 18
vuncrete Magonry Ulils o ____ l 1%
Nulural Btone —- - ——— 1
sl BlONE mme— i mme i m e am e m e 115
Arvhiteciural Preeast Cencrete oo ! %
Murble Stabs — o ... "
Hlanle - b T
Architeetural Terra-eolla oo oaoo__ ! |
vtveramle Veneer—Mechanical Ao horage | b
veramic Venver—Adheslon Ancharags,. o "
Asbestog'Cement Boards _____ ____ _____ ' L]
AMuminum Clapbourd Siding . .. o ___._ NTES |

Metal—torrusion ltesist:
S and N Letvioge s e el .l N

(4) BEARING AND BACKING SUPPORTS. (n) Benring and backing
sapports shall be weather-resistant and shall provide suffeient
strength and stability to adequately suppert the veneer.

{b) Masonry veneer L3 inches or greater in thickness shall be
suppoerted by shelf angiles o1 other equivalent weight supports The
spacing between such supports shall not cxceed 18 feet vertieally
when the veneer ja more than 30 feet above grade.

(5) ATTACHMENT. (a) General, All veneers, supporta and attach-
ments shall be capable of resisting a hovizontal force equal to the
wind loads specified in section Ind 53.12. Attachment shall be accom~
plished by mechanical methods or adhesion,

w2 th) Attachment by mrechanical methods. All anchors shall be eor-

rosion-resistant.
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1. Veneer of conventional size masonry units (one square fool or
less). Such veneer shall be securely attached to its bucking by unchors
the equivalent of 22 U.S. gage corrugated sheet steel % inch wide
with at least one such tie located in every 2 square fect of wall,

2, Veneer of large size masonry units (greater than one square
foot). Such veneer shall be securely attached with anchora the equiva-
lent. of not less than % inch diameter bolts in accordance with either
of the following:

. a. Each unit. indivdually anchored to the supporting framework
with at least 3 anchors.

. Individual units dowseled 1o each other at all horizontal jeints
and anchored to the backing at all horizontal and vertical joints so
that one anchor is provided for every & square feet of wall surface.

3. Veneer of metal. Exterior metal veneer shall be securely attached
to its backing or supporting framework with the equivalent of .wire.
of at least No. 9 steel wire gage spaced not more than 24 inches
apart both horizontally and vertically. Wider spacing where proved
adequate may be used when units exceed 4 square feet in area, pro-
vided there are at least 4 proper attachments per unit.

(c) Attachmeni by adhesion. Veneer one inch or less in thickness
may be cemented Lo a masonry or concrete wall or to exterior portland
cement plaster on high rib galvanized metal lath with an adhesive,
provided that the bond is sufficient to withstand a shearing stress of
50 psi after curing for 28 days. Individual units so attached shall not
exceed 30 inches in any one dimension nor have more than 540 square
inches of face area.

{G) JOINTING. Pressure-relieving joints cominensurate with lateral
stability requirements shall be provided both horizontally and verti-
rully where needed to compensate fur differential movement between
veneer and backing or frame. Sce alzo Ind 53.822 (7).

{7) GROUNDING, Metal vencers fastened to supporting elements
which are not a part of the grounded metal framing of a building
zhall be effectively grounded.

Nintery1 Cr. Regisler, July, 1374, No. 22§, eft. 1-1-75.

CONCRETE

Ind 53.10 Concrete requirements. (i) GENERaL. The design and
construction of structures in concrete of ecast-in-place or precast
construction, plain, reinforced or prestressed shall conform to the
rules and principles of the following standards:

(a) ACIT Std. 218 [Ind 51.26 (1)], Building Code Requirements
for Reinforced Concrete.

(b) ACY Std. 512 [Ind 51.26 (2)], Recommended Practice for
Manufactured Reinforced Concrete Floor and Roof Uhnits.

(c) ACI Std. 526 [Ind 51.26 (3)], Minimum Reyuirements for
Thin Section Precast Concrete Construection.

Mistory: Cr. Regiater, July, 1374, No. 223, eff, 1-1-75.

Nute: The following standards (1) through (12) are recognized by
the department as being good engineerlng practice: (1) “Commentary
on Building Code Reguiremnents for Relnforced Concrete,” ACI Report
1182 (1) "Recommended Practice for Helectlng Proporilons for Con-
crete,” ACI Std. 211.1; (3) “Reconmmnended Practice for Selecting Pro-
partions for Structural Lightweight Concrete” ACT Sid. 211.2; (4)

Reglater, July, 1874, No. 223
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“Recommended Practice for Hat Weather Concreting.” ACI Std. 605
(5) “Recommended Practlice for Cold \Wenther Concreting”” ACI Std.
306: (6) "Manunl of Standard Pracllce for Detailing Neinforcad Concrete
Structures,” ACT Std, 115: (7) “Reecoinmended Practles for E\nlunllnn
of Compresslion Teat Reanlts of Wicld Coperete” ACH SELL 200 (R) 2 Nee-
ommertled Practice for Measaring, Mixing and DPlacinge Conerete, ACT
|td. 614 (9) “Recommended Pructlen for Concrete Formwork." ACI

"81d, 147; (10) “Speclfication for the Deaign and Consiruction of Rein-

forced C‘oncreta Chimneys,” ACT RBtd. 505 (11 “Suggested Design of
Joints: and Connections in Vreeast Stractural Conerege,” ACI Report
WL (Copies of ahove standards mav ha abtained from Amoerican Con-
crete lns(ltute P. 0. Box 4751, itedtord Siatlon, Detroit, Mlchigan
48219): (12 “Recommendrd l'ructlces for Welding Reinforcing Rteel,
Metal Tnaerts and Connections in Reinforced Concrete Construction”™
lesdma'l.ty)l tAmerican Weldineg Haciety, 23010 NW Tth 8t, Miami,
OFIR

Indt 53.41 Gvprum concrete requirements. (1) GENERAL, The design
and construction of gyvpsum concvete shall he in accordance with the
following standards: )

(a) ABTM C 317 [Ind 51.25 (35}], Standard Speclfications for
Gypswin Concrete. ’

-{h) ANSI A 59.1 [Ind 51.27 (3)], Specifications for Reinforced
('ypsurn Conerete.

(2) LIMITATIONS. Gypsum concrete shall not be used where oxposed
divectly to weather or where subject to wetting. Gypsum concrete
shall be protected from freezing or coming in contaet with moisture
during shipment, storage, erection or pouring.

Wisiery: Cr. Reglater, Julv, 1871, No. 223, off, 1-1-75,

Ind 53.42 Vermiculite concrete requirements. Vermiculite concrete,
when used in roof syslems and slabs-on-grade, shall be in accordance
with: ANST A 122.1 [Ind 51.27 (i) ], “Specifications for Vermiculite
oncrete Roofs and Slabs-on-Grade.” Vermiculite concrete shall not

he nsed where it can he sulijected to moisture

Mintary, Cr. Regiater, July, 1974, No. 223, eff, 1-1-T5H

METALS

Ind 5358 Structural steel requirements. The design, fabrication
and erection of struclural steel for huildings and structuwres shall
ronfarm to: ATISC [Ind 51.27 (2)], "Specification for Design, Falyi-
cution and Frection of Structural Steel for Buildings,” awd the pro-
visions of the accompanying commentary for this speeification, with

' the following modifications:

(1} FABRICATOR SPLICES. Any shop or field connection or splice not
‘speeifically shown on the designer’s drawings shall have been previ-
ously approved by the designer and a record shall be kept of this
approval. This record shall be submitted to the department when
requested.

(2) LATERAL BRACING MEMBERS. Individual bracing members pro-
viding Iateral restraint to columns or te compression flanges of beams
and girders or to compression chords of trusses shall be proportioned
lo resist at least 2 percent of the compression force at the brace

- Jocation unless a suitable mnalysis is made to determine the appro-

o

“priate strength and stiffness of the hracing member.

{3) CERTIFICATION AND IDENTIFICATION,

- Bawister,” Juby, 1874y o 223
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{8) Certification. All structural steel shall have a mill report or

. a test report made in accordance with ASTM A-6 [Ind 51.25 (1)]

from the steel supplicr: the repnrts shall include the information on
the minimum vyield strength and chemistry of the steel furnished.
Upon request by the department, the supplier or fabricator shall
furnish certified miil reports, test reports, affidavits and/or olher
information about the stect for the specific project.

(b)Y Marking of stecl. Stevl u=ed for main eomponents in completed

-members or assemblics shall be marked. This marking shall be ac-
“complished by color cading or other meuns of identificalion as to its

type or gradet prior to shipment from the mill. The marking shall
be continued through the fabricator's plant to the construction site.
Steel which conforms to ASTM A-36 [Ind 7125 (2)}] designation
may be fabricated without marking. i

(c) Acreptable steel typex. Stecl of structural quality shall con-
form to the standards specifivl in section 1.4.1.1 of the AISC [Ind
51.27 (2)]. Steel {upes not listed in the above mentioned section of
the AISC mnoy be wused if approved by the designer. An approval
letter indicating conformance with Ind 3150 (a) and (b) shall be
gent to the department.

History: Cr. Register, July, 1974, No. 223, eff. 1-1-75.

Ind 53.51 Cold-formed stoel requirements. The design of cold-
formed steel for buildings and structures shall conformi to the AISI
{Ind 51.27 (4)] “Specification for the Design of Cold-Formed Steel
Structural Members,” und the provisions of the accompanying com-
mentary for this specification, with the following mndifications:

(1} FABRICATOR SPLICES. Sce Ind 5150 (1)
(2) LATFRAL BRACING MEMBERX. See Ind 53.60 (2).

(3) CerTIFICATION. See Inul 33.50 (3) (a).
Hintery: Cr. Reginster, July, 1974 No. 213, eff. 1-1-75.

Ind 53.32 Steel joist requirements, The design, fabrication and
erection of steel joists shall conform to the "Standard Specifications
for: Open Wcb Steel Joizts, Long=pan Steel Joists and Deep Long-
span Seel Joists™ adopted by e ST {1ad 5127 ()],

History: Cr. Jtegistes daly 2071 Na, 223, eff, 1-1-75,

Ind 5353 Structural welding of steel, The requirements of this
section shall apply to rll wells on or hotween materials within the
scope of Ind 53.50, Ind 53.51 and Ind 53.,52.

(1) Base MBTALS. Steels to be welded under this code are listed in
AWS D 1.1, sections 8.2 and 10.2 [Ind 31.27 (6)].

(2) FiLLER METALS. Pilfer metal requirements that are acceptable
under this code are listed in AWS D 1.1, section 4.1 [Ind 51.27 (6)]. .

(3) WrLDING PROCFSSES. (n) Manual shiclded metal are, =ub-
merged are, gas metal are amd flux cored ave welding processes con-
forming with the precedures established in AWS D 1.1, scctions 2, 3

t Noter The type and grading may be indicated by the ASTM mpecif-

valion designation or a desiznation correlated to the information
included on the certificd mil] or Lest report

Reglater, July, 1974, No. 223
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or 4 [Ind 5127 (6)] shall be considered as prequalified and are
approved for use without performing procedure gualification teats.
(b) Electroslag and electrogas welding processes will not be con-
sidered as prequalified. They may be used provided a plocedure is
developed and provided it conforms to the applicable provisions of
AWS D 1.1, sections 2, 3 or 4 [Ind 51.27 (6)]. .

(4) WELDING PROCEDURES. (a) Procedure specification. All welding
procedures shall be prepared as a written procedure specification, This
written procedure specification shall be prepared by the manufacturer,
fabricator or contractor and shall be made avrilable or submitted
to the department when requested.

‘Note: SBuggested form SB-223A, showlng the information required in
the procedure specification, may be obtained from the department.

(b) Procedure qualificetion. All joint welding proecedures shall be
previously qualified by tests as preseribed in AWS D 1.1, section 5.6
[Ind 51.27 {6)], except for the prequalilied procedures exempted in
Ind 53.53 (3) (a). The test shall be conducted under the supervision
of an approved testing laboralory and the test results shall be sub-
mitted to the department for approval

(5) DESIGN OF WELDED CONNECTIONS AND JOINTS., The delails of

all joints shall comply with the requirements of AWS D 1.1, section

2 and section 10, parts I1I and IV [Ind 51.27(G)]. A joint form not

specified in AWS D 1.1, section 2 and scetion 10, parts 11T and IV, :

shall ‘not be used until it is qualified to the satisfaction of the

department. ’ .
() Stud welding. Stud welding <hall be done by a procedure quali-

fied in accordance with the requirements of AWS D 1.1, scetion 4,

part VI [Ind 51.27 (6)].

{6) OPERATOR QUALIFICATIONS, All struetural welding work shall
he done by certitied [as defined in Ind 5353 (7)] welders. The re-
quired gualifieation test shall be cuonducted under the supervision of
an approved testing laboeatory, The weld lest report shall he =ub-
mitted to the depaviment fur cvaluation. Test specimens shall be
submitted when requested by the department.

(a) The manual welder, <hiall he tested and qualified in acceordanee
with AWS D 1.1, section 5. paoct 1Ll [Ind 5127 (6]

(b) The manual tackers shall be tested and qualified in accordance
with AWS D 1.1, section &, part V [Ind 51.27 (6} ]

(e} The welding machine operator shall be tested and qualilied in
accordance with AWS D 1.1, seetion 4, part 1V [Ind 51.27 (6)]

(7) OPERATOR CERTIFICATION. The department will issue to the
operator who has succcssfully pussed prescribed qualification tests,
a certificate bearing his name, social security number, identifying .
mark, the process, the procedure specification number and other
pertinent information from his qualification test. This cecrtificate will
remain in effect for one year provided the operator is continuously
engaged in welding operations without an interruption of moare than
3 consecutive months. If the interruption exceeds 3 consecutive
months, the certificate shall automatically become void
Note: See Wis. Adm. Cede Chapter 69, Fec Schedule, for issuance of .
vertificate 8B-13,

Register, July, 1974, No. 223
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D {a) The annual rencwal of a certificate shall be granted upon tho

* . subraittal of documentary evidence stating that the welder has been
continuously employed in wekling operations or by testing

(b} Each manual welder and tacker or machine operator shali be
retested every 3 years in accordance with Ind 53.63 (6).

(8) WELD DENTIFICATION, Each structurally significant mcmber
shall have its welding identifil by a distinguishing mark stampml
on the member by the cerlified welders involved,

(9) CRITERION OF FINAL ACCEPTANCE, All structural welding is sub.
juet to examination by approved inspectors and such jnspection shall
be the final eriterion for conformance and acceptabliity for the in-
tended use.

(10) STRUCTURAL WELDING DONE QUTSIDE THE STATE OF WISCUNSIN,
All welding ahall conform with the requirements of section Ind 53.53.
In addition, manufacturers and suppliers of structural steel shall,
prior to commencing any welded construction, submit evidence of
procedure qualification and welder certification that has been ap-
pruved by an independent testing laboratory which is acceptable to
the department. )

Mistory: Cr. Regiater, July, 1974, No. 224, efl, 1-1-73,.

Ind 53,54 Aluminum framing requiremenis, The design, fabrication
and erection of aluminum structural framing members shall conform

. to “Specifieations for Aluminum Structures” [Ind 51.27 (1)], pub-
o lished by The Aluminum Association.
( Iistory; Cr. Reglster, July, 1874, No. 223, eff, 1-1-73.

Ind 53.55 Stainless steel requirements. The design, fabrication
and erection of light gage stainless steel framing members shall
conforimn to AISI [Ind 51.27 (4)], “Specification for the Design of
Light Gage, Cold-Formed Stainless Steel Structural Members.”

Milstory, Cr. Reglster, July, 1974, No. 223, eff, 1-1-75,

C Ind 33,56 Other metuls. The design, fabrication and erection of
' other metals or metal alloys not specifically listed in this scetion shatl
be in accordance with the provisions of section Ind 50.12.
Listory: Cr. Heglster, July, 2974, Noo 228 eff, 1-1-75.

WOO0D AND WOOD FIBER PRODUCTS

Ind 53,60 General. (1) Scope. The requirements of sections Ind
53.60 to 53.63, inclusive, shall apply to the materials, design, and
construction procedures usail in all wood and wood {iber products
construction work upder this cede,

' (2) DEFINITION. Wood and wood fiber products include those struc-
‘ tural elements derived frem solid wood, structural glued-laminated
timber, plywood, fiberboard, hurdboard and other wood-fiber-hased
materials.
Wistory; Cr, Register, Julv 1974, No. 223, eff. 1-1-Ti

.~ Ind 53,61 Materials and design of structural elements. (1) Sawx
-~ LUMBER. The material characteristics and the design provisions of
load-bearing ~ structural sawn lumber shall be in accordance with
the following adopted slandavd and listed execeptions:

Register, July, 1374, No. 223
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() “National Design Specifications for Stress-Grade Lumber and

- Its Fastenings” [Ind 51.27 (8)] and its Supplement. Table 1, inclad-

ing Tables 1a and 1b.

1. Exceptions:

a. Section 200-B-1. The provisions of this section shall nlso apply
to reuged lumber. Reused lumber shall be considered to have a dura-
tion of load factor of 0.90.

b. Section 200-G-1. In addilion to requiriug grading in conformance

" with ASTM D 245 [Ind 51.25 (43)], lmaber (including reused Jum-

ber) of species and grades uot listed in Table 1 of the supplement
to the NDS [Ind 51.27 (8)] shall b identilicil by the grade nark of,
or certifieate of inspection issued by, a Jumber grading or inspection
bureau or agency recoguized as being competent

¢. Section 203-A. The cumulative clffects of short-time loads, such

as snow, shall be censidered in determining duration ol load. For -

snow loud, no greater durution of load factor than 1.05 shall be usal
d. Section 102-D. Refor lo seciion Ind 53.11, The combination oi
full snow load with wind load shall be taken inte consideration.
e, Purt IX is deleted. Liefer to section Ind 53.61 (2).

(2) STRUCTURAL GLUED-LAMINATED TIMEER, Structural glued-
laminated timber is an vngincerwl, siress-rated product of a timber
laminating plant comprising assemblies of specially selected and pre-
pared woed laminations szecurely bonded togethor with adhesives. The
grain of all laminations is approximately parallel longitudinally.
The following standards are adopted as part of this building code
for the design and production of structural glued-laminated timber:

(a) AITC 117 [Ind 51.27 {1)], “sStandard Specilications for Strue-
tural Glued-Laminated Timber of Douglas Fir, Western Lareh,

" Svuthern Pine and Culifornia Redwood.”

(b) AIl'C 119 {Ind 31.27 {3)], “Standard Specifications for Tard-
wood Glued-Laminated Timber.” .

(¢} AITC 120 {Ind 51.27 (3)], “Standard Specifications for Struc-
twral Glued-Laminated Timber Using *E' Rated and Visually Graded
Lumber of Louglas Fir, Seuthern Pine, Hem i und Lodgepole
Pine."”

(3) RoUND Porks. Atlowadie il soresses o nongruded round
poles used as structwral members otler than piling shall be 80 per-
cent of the allowable unit stresses for select structural grade beams
and stringers (19 -pereent moisture content) of the appropriate
species as listed in Tabie I, supplement to the National Design Speei-
fication for Stress Grade Lumber aml Its Fastenings [Ind 5127 (8} ].
No obviously unsound load-bearing poles are to be used. Higher
allowable stresses will be permitted for round poles graded in accord-
ance with a recognized standard

Note: ASTM dealguation D 3200-73 “Stundard Specificatlon and Meth-
ods for lZstablishing Recounmended Deslgn Siressea for Round Tlmber

. Construction Poles” is acceptuable Tor graded round poies. ANSL Bland-

ard 05.1—1972 may be used for poles subjoct to transverse lLaids only.
(4) PLiNG. See section lnd 53.24, _
(5). PLYwoop. (a) General. The quality and design of all plywood
used in construction of all buildings and structures shall conform to
the minimum standards under this section. All plywood when used

Regl.-j.er. ,!Nr. 31974, No. 223
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‘ b structurally, including among others, wse for siding, roof and wall
’ sheathing, subflooring, diaphragms, and built-up members, shall con-
form to the perfermance standawds for its type in U.S, Product
Standard P8 1 [Ind 51.27 (11)] for softwoeed plywood vonstruction
and industrial, Each panel ov member shall be identified for grade
and glue type by the trademarks of an approved testing :m_d grading
ageney. In addition, all plywood when permanently exposel in outiloor
_upplications shall be of exlerior type
" Meter. It wHl beithe pollcy of the dep;.rtment to approve designs in
-onformance with the fallowing: (1) “Plywond Design Spccmﬁatlon.
uding Supplement No. 1. "Design of PBlywood Curved Panels”; Sun-
bt No. 4 “Design wf Plywood Hewms”; Supplemont No. 3, UDuesign
at Plywood Strossed-Skin Tancls'; and Subplement No.o 4, "Llesign
Slat Plywond Sandwich Panels”: (2) “Plyweod Diaphragm Con-
structlon”: 3y Laboratory Heport 131, “llywood Folied Plate Deaslgn
and Dcetalls”; (4) Laboratury lieport Ui, "Load-Bearing Plywood Sand-
wlchh Panels™: and (5) “lFabrication Specificationa DPlywood-Tamber
Companenls: CP-%, 1M3-8, S8-8, 8SI-41, 1*1'=62, PW-61" {above publlea-
tiona availnble from the Anerican Ulywoosd Asseclation, 111% A Strect,
pn, Washinglon 88401); (5) Dexign Guide 11P-5G-T71, "Structural
n Guide fer Hardwood D'heweond” (available from the Iardwnod
Ulvwood Manufacturers Association, 2210 South Waller fecd Drive,
Arlingtion, Virginia 22206).
(L) No part of any of the above referenced standards shall super-
smle the general live load requiremenis of section Ind 5311

(4} RECONSTITUTED WOt DBASE-FIBER AND PARTICLE PANFI MATE-

RIALS. Materials of this type, when used structurally, shali be ap-
proved by the depariment in acvordance with the requirements of

. section Ind 50,12, Evaluation will be based on ASTM D 1037 {Ind
- "N 51.25 (44)].
( (T) SOLID WOOD FLOOR AND ROOF SHEATHING. Minimum thickness

of nopstress rated lumber used forr fleor and reof sheathing shall be
in accordance with Table 53-XVI. _

{a) The aliove dimensions shall be the minimum «dimensions for
Jumber with grades as specitied in Table 53-XV1I.

. (8) TivneEr FASTENimS. The design and use of timber fasteners
C <hall be in gpecordunce with the revuirements ol National Design
Specifications for Stress-Grade Lumber and 1t8 Fastenings [Tnd 51.27

(8)1. .

(a) Fastvuer ithoptification, Laght giuge perforatal metad plote
eombeetors shall be permanently adentiiable with regaod e theire
gauge and manufacturer.

Ilintery: Cr, Register, July, 1974, No. 225, efl, 1-1-74.

TANRLE W-XVI
MINIVIUM NET THICKNESS OIF LUMBER PLACERD (INUIIES)

. l l Perpendicalar Lo Support Diugonal to Suppurt
4530 : LITTHY ' S . _ X
| Iwehesy | Surlaceld Surfuce:d Surfuced Surf{uve|
I DPryt Unucasuned Dryt Unsensonel
. ! ! P

Fhaora oo ooaoooon 2 . ] | 34 25 42

I i s .| 11 14

Woobs__oooaioioi o] 24 | 50N 4 | 25002

. e —m L I_. )
T Maximum 145, moisture contenl.

o, Reglater, July, 1974, No. 22
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TAULE 32-XVII
MINIMUM DBOANRD GRADEST

Sulid Flsor or Rool
Granling Apency Sheathing blulced Toul blllﬂllhlll;.

\\'enl- Const Lumber Inspection Bureau_ . Unilit Stanidurd

Western Waooild Producty Associstion 4 Comman m Ut.llll'-} 3 Commun of Stundarid
Nu, 2

Suuthern Pine luspection Bureau.. . - Noo it
Redwoml Inspection Serviee, _ _..-.. _.. Merchantable Construction, common
Y Pﬁnﬂml Lumber Grudes Authority_ ... 4 Common or Utility |3 Common or Standard
. orthern Hurdwood ani Ploe Munufac-
turers Amgociebion_ . _____..__._.__._ 4 Comninon A Commun
Mortheustern Lumber Manufactarers
Au80Cinlion., .. ceeimaaace - cereen 4 Coinmun 3 Common

T The ubove grades are taken [rom grading rules approved by the
American Lumber Signdards Cottniltee.

Ind 53.62 Special systems. (1) Woon Trrsses. Wood trusses shall

be eonstructed in accordance with the lullm\mg recommended stand-
ard and the listed exceptions:

(a) “Design Specifications Tor Livht Metal Ilute Connected
Trusses” [Ind 51.27 (10)]. i

1. Exceptions and additions:

a, Section 301.2. Moment coeflicicnts ured Tn design of top or boltom
chord members shall be basel on the assumption of no fixily at
member ends or joints due to plate connectors.

b. Metal plate eonnectors shall be identifiable as stated in Ind
53.61 (B) (a).

(b) For trusses with nail-glucd ply wood gusset plates, ealeulations
and design refercnce source shuall be submitted to the department.

(c¢) Mechanically fastened trusses shall conform te Part V, “Timber
Connector Joints,” of Natiunal Ilesign Specifieations [Ind 51.27 (8)].

History: Cr. Register, July, 1974, No. 223, efi, 1-1-TAi

Ind 53.63 Minimum construction requirements, The requirements
of this section shall apply to 21l wood framing

Mote: Recognlzed wooud framing und construction details indicated
in “Wood Construction Daiwa No. 1 and No. §" of the National Forest
Products Association, Technlcal Bervices Divislon (161% Massachusetis
Avs N Washingoon, beC 2ouse) is recomiended ap good design and
collsuruction practice,

(1) Fireg sToPS. Fire stops shall be provided st all intersections
of interior and exterior walls with floors, eeilings and roof in such
manner as to effectively cut off communication by fire through hollow
concealed spaces and prevent both verticul and horizontal drafts

{an) Furred walls shall have fire stups placed immediately above
and below the junction of any floor eonstruction with the walls, or
shall be fire-stopped the full depth of the joist.

(b) All spaces between chimney and wood framing shall be solidly
filled with noncombustible material at floor levels.

{¢) All wood fire stops as required in this section shall be lumber
not less than 2 inches in nominal thickness, or %-inch thick plywood
with joints backed, and not less in width than the enclosed space
within the partition except as provided for chimneys. Fire stops may

-~ also be of gvpsum board, eement nshestos board, mineral wool or other

approved noncombustible materials, securely fustened in pluce.
Jicgister, July, 1974, Nu; 223
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(2) Woob FRAMING INTU FIRE-UATED MASONRY WALLS. Sce T 51.045
1) (m).

(3) FmE-cUTTING, Wood members supported in masonvy walls
ahall have the ends of such membervs splayed or firceut to allow free

- end rotation in the vertical plane of the member, out of the masonry

wall. See also Ind 53.34 (3) (b) 5. b,
(4) REARING. (a) Joisls «wnd busses, The ends of each joist or

-truss shall have not less than 1%-inch length of hearing on wood or
~ metal nor less than 3-inch length on hollow or solid masonry units.

(b) Reams and girders. - The ends of beams or girders supported
on masonry -or concrete =hall have not less than 4-inch length of
bearing. See also. Ind 53.34 (3).

(5) NOTCIING AND DRILLING. No rotching of outer fibers of struc-
tural members is perniitted unless substantiated by design caleula-
tions. Circular holes bored in joists and studs that ave within the
middle one-third of the depth of joist or studs are permitted without
design calculations. :

{6) DECAY PREVENTION, Wheve wood is used in parts of a building
exposed to moisture that causes the moisture eontent of wood to ex-
ceed 19 percent, the wood shall be fnlequately ventilated or treated
with preservative in accordance with the following stand: irds: AWPA
C 1, AWPA C 2, and AWPA €23 [Ind 51.27 (7)]

(a) All wood columing, posts and frame legs whose base is qulucct,
to deterioration due to moisture shall bear on conerete or other in-
organic materials which extend at least I inches above the adjacent
surface unless treated with preservative,

(b)Y The ends of wood structural members built into exterior
masonry wallg or inte conerete shall he {reat~d with preseyvative or
a moisture-proof barrier shall be installed on the bearing surface.

Nete: In areas subject to termite atinelk, refer to “Design of Wood
Structures for Permancnee” (pulilishied by (he Nationnl Feresy Products
Avsoviation, 1619 Massachiisclts Ave. NMW, Washibpton, 1 0 20036) as
suggested Ly Natlonal Design Specifications [Ind 51.27 (8)], Appendix 17
section B2

(7Y TRUSS BRACING AND ANCiakact, All woml Lreusses shall he
seeurely faslened to the supporis and vael Lruss shall be secured in
position in aceordance with National Design Speciticalions [Tnd 31.27
(8)1, Appendix F, section J.

(B) ANCHORAGE. Anchorage shall he in accordance with subsection
Ind 53.12 (2).

~{9) Cros8 BRIDGING. Cross bridging. shall be furnished in aceord-

ance with paragraph 300-J of NDS [Ind 5129 (8)]. When joists
suppert ficor or voof decks other than wood or wood decks which are
not adequately attached, cross bridging shall be provided at 8-foot
intervals,

(10) SoLip pLocKiNg, Al foor and roof joists shall be supported
laterally at the ends nnd al cach support by solid blocking exeept
when the ends of joists are nailed to a header, band or rim joist or
to an adjoining stud. Solid blecking shall he provided between floor
joints wheve subjected to concentrated loads, Solid blocking shali be

Register, July, 1974, No. 221
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not less than 2 inches in pomival thickness aud the Tull depth of the
joist. .

(11) JoisT SUPPORT. Flaor or roof joists shall net be toe nailed
into the side of beums and givders for support. Sueh joisls shall fu
supported by joist hangers, ledgors or metal plate commtms of ade-
quate structural capacity .

(12) Stup warrs. Unless cvidence is provided to indicate other-
wige, the maximum spacingr and height ol stwds shall be in aeeardanes
with Table 53-XVIIL. Notching and drilling of sluds shall conform

TABLE 3%-XVIl
MAXIMUM SPACING AND HEIGUT OF STUDS
H,..umk |[m'|u 3)
Grade Welerring ) Height ther:ur or Imm inr & hun-
Size  Framl Fo I rFeet) [aad-Bearing Pl el - enring
[ U I . | L Lo .
2 by §orlurger, . ) UGtility_ . .. B 11 21
Standsrd aned hotter_ .| L 1¢ it
2by 4 — 3 by 4 __| Standard and better, 12 14 24
2 by 6 or larger. . .| Standurd and better. _I s 24 24
TAUDBLE §3-XIX .
MINIMUM RECOMMENIM:ID NAILING SCHEDRULE
Nuiling
Connection (using comoin nuilsd
daist to 8l or wirder, e nnil F AR
Lridging o Juist, oo nail coach emd oo oL Z-8d
Patlger SLEIY oo oo o e immmeeo Z-1l at each joix
1" % &Y solhfloor or less 1o el dnist, e pall v-8d
thear 173 6" sublloor te each goisi, b Wail o2 | 5-8rl
=27 aubilvor to joist or , biind and face
nadl L. e emee e
e plabee t@ Juixt o bhloching pnee vail oo
Toje prizctes 1o staed, cned g . P
St te sofe o plate boe o meee oo 0 o o L oL
rouhled =tuds, fove nail oo -2 Tad ot 217 o
Idoubled top plates, face nail _- 16d at 16" o
Top plates, laps And intersections, 1. il - | 2-164d
Conumnuons header, (wo pioeee C oo [k 14 v along
. cach vdae
Coelling Julals to plate, toe il occaacomcrcmcaeo 3-8
Continuous heuder to atnd, toe nall oo 4-8d
eiling jolsily, laps ovaer paogtitinns, fove nail - | 3=16d
Ceiling joists to paraltel rafters, face nail ——-_ | 3-16Gd
Rafier 1o plate, loe nwil oo oo ___ 3-8d
One-ineh brace to euch stud and plate. face nnil | 2-8d4
17 X 8" sheathing or lesy to cach bearing, face
AN e e 2-84
Ovaor 17 X 8" zheaching ta ecach hearing, [ace
MAEl o me e e ———— s-8d
Liailt-up vorner sluds __________ 16d nt 24" ou
. Bullt-up girders and beama . 20d mt 327 oc alony
) : ench edpe .
Register, July, 1974, No. 22}
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to subscction Ind 53.63 (3). Where load-bearing studs are spaved at
24-inch intervals, the roof trusscs, rafters, and joists shall be contered
over the studs or, in lieu thereof, solid blocking cqual in size to the
studs shall be instulled lo reinforce the duuble plate above.

(13) MINIMUM RECOMMENDED NAILING SUHEDULE. Unlezs evidence
of design for the connection is provilded, the connection shall have
aminiimum nailing in aecordance with Table 53-XIX or its equivalent,

Ilinory: Cr. Register, July, 1974, No, 223, eff. 1-1-75,

Register, July, 1974, No. 113
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Theatera, assembly halla

Chapter Ind 55
THEATERS AND ASSEMBLY HALLS

Automatic sprinklers

}nﬁ fggﬂ" {h’eatem hall llm} :,:!:g Use of “snfetv-base” Olin
n . sembly bnlle td 3, e uf “anfety-
% g;g? Ellm ::t amtru(‘:.t:‘on Ind 55.40 muon &lﬁtamra machine
A d'h A ve [} & u’l..
Ind 5604 Exposure and EEmurt.u Ind 65.41 Construction of booth
Ind 56.05 Bopanuoln trom olLher ing :"1:'5' Boor?
occupancies nd Da. penings
{nd 55.04 el . Ind 55.44 Ventlll:{lon of booths
nd 56.07 Number and iccation of Ind 5645  Relief cutlets
exils Ind 55.46 Electrie wiring
Ind 55§.08 Type of exlla Ind 55,47 Motlon plcture machine
Ind 56,09 Btalrways Ind 55.48 Flre protection in booth ;
Ind §6.10 Hxit doorways and doors . care apd use of flm
Ind B6.11 Exit Lights Ind 55.49 Portable bnoths
Ind §5.12 WiIidth of exlts Ind 55.50 Maintenance
Ind 55.13 Seating Ind §5.561 Grandatanda
Ind B55.14 Width of alslcs Ind 55.52 Exits
Ind 55,16 Lobbies and foyers Ind £5.53 Alsles and passageways
Ind 55,16 Inclines and ajulo steps Ind 55.64 Sentng
Ind 56.17 Obstruction Ind 65.66 Guard raile
Ind 65.12 Mircors and false open- Ind 25.56 Portabla grandstands or
Ings bleachers
Ind 55.19 Decoratiops Ind 5557 Inspection
Ind §5.20 Rlevator and vent shafts Ind 65.58 Tenta -
Ind £5.21 Stage separation Ind 3559  Structural requirements
Ind 55.22 Proscenlumn wall Ind 53.60 Ilane reslstance
Ind 85.23 Proscenlum custain Ind 56.81 Plre harards
Ind 66.24 Automatic umoke outlet Ind 50h.82 Exite
Ind $5.23 Btage vestibules Ind §5.63  Electrical installations
Ind §5.24 ight trough - Ind 55.04¢ M}ire extinguishing
Ind 56.27 [Fireproof paint equipment
Ind 65.28 Stage accessory rooms Ind 55.65 Illumination: exit lighta
Ind 56.2% DBoiler and furnace and slgns
roons Ind B6.68 Doller and furnace
Ind 66.30 Lights and lighting room
Ind £5.32 SBanltary equipment Ind 35.67 Tollet facllltica
Ind §5.32 Standpipes Ind 55.68 Ouidoor theaters
Ind 55.34 Fire extinguishers

Ind 55.001 Theaters. In the theater classification, are included all
buildings or parts of buildings, containing an assembly hall, having a
stage whick may be equipped with curtaing or permanent or movalle
scenery, or which is olherwise adaptalle to the showing of plays,
operas, motion pictures or similar forms of entertainment.

Ind 55.01 Assembly halls, {1} In the assembly hnll classification
are included all buildings, or parts of buildings, other than theaters,
which will accommodate more than 100 persons for entertainment,
recreation, worship or dining purposes.

Nete: For assembly areas in connectlon with achoola and other places
of . instruction, refer to Wis, Adm. Code chapter Ind 54.

(a) Every assembly hall which will accommodate not more than
100 persons shall conform to the requirements of Wis. Adm. Code
chapter Ind B4, covering factories, office and mercantile buildings.

Ilhm?rzu 1-2-566: am. (1) (intro. par). Reglster, March, 1972, No, 195,
aft. 4-1-T72. .

Ind 55.02 Class of consiruclion. (1) The capacities of bnildings or
parts of buildings in this classification for the various types of con-
Reglster, Julr'; 1974, No. 223
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112 WISCONSIN ADMINISTRATIVE CODE

Theaters, assemly hnlls;
struction shall not exceed, and shall comply with, the following
- v+ requirements: ! _
MAXIMUM CAPACITIES

L Aot i age Withow Bage

L o o - [

AR e ie f - meo i
Type No. 1 and No, 8 Co-o—mm oo o2 100 750

. (a) Exception, For unlimited capacity, the fire protection of struc-
{ & .tural steel supporting the roof may be omitted for one-story buildings
meeting type No. 1, 2 and 3 construction provided the building has
‘no ground or basement floors, Heavy timber columns and roof fram-
ing may be substituted for structural steel framing. The roof decking
shall be of noncombustihle construction meeting the fire-resistive

- ratings of Table 51.03-A.

(2) Type No. 7 and No. 8 construction. {See Ind 51.03.) Where
buildings of these classifications are erected of Type No. 7 or No. 8
construetion, the following restrictions shall apply:

(a) Not more than one story in height without a baleony, and with
no ground floor or basement except a heating and fuel room enclosed
with fire-resistive construction as specified in section Ind 55.29, with
all interior openings protected with self-closing fire-resistive doors
as specified in section Ind 51.047.

(b) Located at least 20 feet from any other building or adjeining

property line. :

(c) Is not built in connection with a building used for any other
purpose. )

{d) Is provided with foundation walls and piers of masonry
construction, '

{¢) Where motion picture booths are required, they shall be en-
closed with 2-hour flre-resistive construction.

Exception: In plaeces of worship, a full basement and a balcony
seating not more than 30 persons may be provided.

(3) Balconies secommeodating more than 100. In any theater or
aszembly hall, balconies which accommodate more than 100 persons
shall be of Type No. 1 or No. 2 construction as specified in section
Ind 51.03. :

Histerys 1-2-68; (1); (1) (a): (2): (3 ; (3) (b): (2) (¢): (2) (4);:
11 (.eg;"(l) (¢4 (5)? l.(m. !u’ilter. u)no(“liu;)léo.) 0.‘e)ﬂ.(‘l)-l-(62' (-.n):.
Q (I;. Re Al.;fuut. 1957, No." 20, eff, am. Reglster, Janu-
ary, 1981, No. 6i, ef, 2-1-61: am, (2) (&), Reglster, Fabruary, 1971,
No. 182, eff. 7-1~-71; r. and recr, (2) (a) eff. 8-1-71 and exp, 1-1=72; er.
(1) {(a) off. 1-1-72, Register, July, 1971, No. 187: r. and reer. (1), am.
(l! intro. par._and (1), Refﬁm une, 1372 No. 198, off. 1-1-78; of. (1)
(a), Register, September, 1973, No. 213, eff. 10-1-73; am. (2) (a), Regia-
ter, May, li'h. No. 221, elf, 6=1-74; am. (1) (a), licglster, July, 1974,
No. 233, ‘eff. 8-1-74. _

Ind 55.08 Height above grade. (1) THEATERS. The height of the
sills of the principal entrance doors to any theater, ss defined in
section Ind 55.001, shall be not more than 18 inches above the outside
grade at that point. The floor level at the highest row of seats on

.+ ...the main floor ahall not be more than € feet above the outaide grade
Rt the main emtrancej the floor level at the lowest row of sests on
Register, July, 1974, No. 223

...« Bulldlng and healing, ventllating
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DEPT. OF INDUSTRY, LABOR & HUMAN RELATIONS 17
Definitions and standards

exceed an area greater than 20%% of Lhe roof area except ns permitted

under occupancy sections.

1. No individual deme or group of domes or skylights shall exceed
100 square feet.

8. Domes or groups of domes or skylights =hall he soparated from
each other by at least 8 feel laterally and 10 feet alonz the slope of
the roof.

{7) Building locations:

(8) When the distance between buildings located on the same
property is less than 10 feet, the following shall apply:

1. Where the combined gressz area for these huildings is less than
that allowable for one building the exterior wa!l shall satisfy minimum
requirements listed for class of construction in iahle 51.03-A.

a. Bnildings classified as wood [rame umeder subsections Ind 51.03
{7) or (8) shall have cxterior walls with a hive-resistive rating of not
less than that required for these buildings when satisfyving the 10 feet

~ to 30 feet distance to property line shown in tolle 51.03-A,

2. Where the combined pross aren for these huildings is greater
than that allowable for one building, oue of the opposing walls shall
be not less than a 4-hour fire-resistive rated fire division wall or
building division wall, whichever applies. Where buildings are of
different classes of construetlion, the lesser allowable gross area shall
apply.

(8) Interior balcony or mezzanine, Inlerior baleonics or mezzanine
floors shall have fire-resistive ralings as required for the story In
which it is located.

(9) No pipes, wires, ca'les, ducts or other service cquipment shall
be imbedded lengthwise in the requived fire-resistive protection of any
structural member except as atlowwml in apnroved fire rated assemblies.

(10) Exposed exterior strinetural columns and framing. The re-
quired fire-resgistive hourly raling may ho omitted on noncombustible
columns and framing when the building does not exceed 2 stories and
the fire separation to the cinier of a steeet, or to the property line
or huildings on the same property, is greater than 30 {cet.

(11) Stairways, elevato== and vertical shafts which serve 3 or more
Moor levels shall be cpelized withh Sre-vosizlive rated constmction
egual to or Letter than requirements speciied in Tolle 51.03-A, except .
as exempted below:

(a) In buildings with 3 fluor lovels, the stairways in the upper 2
levels may be left open provided all stairways leading to the lowest
level are separated from the upper levels with fire-resistive rated
ronstruction as specified in Table 51.03-A or hetter,

(b) Conditions specified in subsections Ind 66.09 (1) (a) and (b)
as applied to a place of worship are acceptable.

(12) (a) Parapet walls skall be provided on c<tarior walls closer
than 10 feet to a property line or to other buildings on the same prop-
erty except as exempted under Ind 51.02 (12) (a) 4, Wis. Adm. Cede,
Parapet walls shall satisfy the followine requircnients:

1. Parapets shall not be less than 2 feet in height.
2. The minimum thickness of masonry pavapets shall be 8 inches,
Register, May, 1974, No. 221
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18 WISCONSIN ADMINISTRATIVE CODE

Definltlons and standards

8. Parapets shall have fire-resistive ratings as specified for exterior
walls in Table 51.03-A.

4. Parapets are not required on exterior walls which front streots
and salleys or where exterior walis connect with roofs of noncombus-
tible construction.

{b) All parapet walls shall be properly coped with noncombustible
weatherproof material,

(13) FIRE DIVISION WALLS. Fire division walls shall have not less

- s.s-ithan & 4-hour fire-registive rating as specified in section Ind 51.04 and
“shall comply with one of the fol]owing conditions:

(a) The wall shall extend 3 fcet above the roof.

(b) The wall shall conneet and make ':lg'ht contact with roof decks
of at least 2-hour fire-resistive noncombustible censtruction on both
sides of the wall.

{¢) The wall shall connect and make tight contact with roofs of

“noncombustible construction on both sides of the walls, and the roofs

shall be noncontinuous at the wall.

(14) DETERMINATION OF NUMBER OF STORIES.* For purposes of
establishing the maximum allowable stories in the various classes of

" construction stated in section Ind 51.03, the number of stories shall

be determined on the following bhasis:

(a) The first floor shall be determined first and this level shall
satisfy the following conditions:

1, Is the Jowest floor having onc or more required exits for that
floor and for any ﬂoor(s) above or below.

a. If condition stated in 1. is not satisfied, the highest floor Tevel
shall Le considered the first floor,

2. The elevation of the first floor shall be at or mot more than
6 feet above an exit discharze grade.

3. The door sill of all required cxit discharges from the first floor
shall be at or not more thun 3 feet above cxit discharge grade.

(b) An interior balcony or mezzanine floor which exceeds 25,000
square feet or one third {3}, whichever is least, of the net area
enclosed within exterior walls and-or fire division walls shall be
counted as a story.

(c) Penthouse(s) with a total area that exceeds 509 of the total
roof arca shall be counted asx a story (irs).

(d) Construction according to subsection Ind 51.02 (4) (b) 1. b,
shall also be counted as a story (ies).

{e¢) Total number of siories shall include the first floor plus all
stories above and those stories determined by subsections Ind 51.02
{14) (b), (c) and (d).

1. Floor levels satisfying the definition of basement(s), ground
floor(s), attic, interior balecony (ies) and/or mezzanine floor(a), unless
otherwise stated, shall not be counted as a story(ies). For exception,
see Appendix A-51.02 (14), Illustration No. 4.

Histeryy Cr, Reglltar. June, 1972, No. 198, off, 1-1=73; r. (9) and (10},
renum. (3) to be (4). (i). (6) (6). (1. (3) to be (6), (1), (8) (l). (10,
am. (2) (a), er. (3) (313) and (14, ﬁeglstrr optember.

- 1973, No 213 eff, -1—73 nrn (H) (d,. chlster February. 1974,

N,
218, « 3-1-74; r. and reer. (123 (a); am. (L) (u), Reglster, May, 1474,
No, 221 eff. 6—i-T4.

* See Appendix A for further explanatory materlal

licister, May, 1974, No, 221
Building and heating, ventilating
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CLASSES OF CONSTRUCTION TABLE 5103-A FIRE RESISTIVE RATINGS IN HOURS (OR FRACTIONS THEREOF}
- rmrm——— e ]
MODIFYING CONDITIONS TYPES QF CONSTRUCTION
i FIRE RESISTIVHFIRE RESISTIVE (|METAL FRAME HEAVY EXTERIOR [IMETAL FRAME [ wOOOD FRAME | wOOT FRAME . e ;J_
’ BULDING ELEMENT see notes O TYPE & TYPE PROTECTED TIMBER MASONRY  [luweroTecTED || PROTECTED [unPReTECTED irpi‘:_'m_u_"_“t 1
NUMBER OF |BLpc SETBACK DEIREARING * OR ' SEE IND. 5:.03 FOR
STORIES BTED;/IBNDgATN?Eo;:DE; NON-BEARING NO. 1 NO. 2 NO. 3 NO. 4 NO. 5 NG. 6 NO. 7 NO. 8 CONSTRUCTION STANDARDH
| |INTERIOR SUPPORTS)|2 NoRE TAAN " NC-4 NP NP NP NP NP NP N RO
| lcoLumns, PIERS, 88 INHEIONT_ i 7 = e -
_ - SEE IND. 503 (3)|[SEE IND.5) 03 (4) [|SEE WD 5103 (5[ SEE IND 5103(6)|SEE IND. 31D {7 no so3te) |-
2. |FRAME LEGS,PCSTH g: II.MESHSE\BHT NC=-3 NC~2 Neo | “t oo o NC -0 a4 o EJ@Q_,__ o
. 2 [FLOOR FRAMING nzwgim::?sn NC-3 NC-2 SEE lh:‘CD;:’II 0303), SEE':‘I%:LIO!(Q ssswg 51 03(5)|s€E ILNCEJ_,:;@:MG) NP NP ®
—(BEAMS, GIRDERS, S eToRES SEE IND. 51 03 (4} SEE IND 51.03(6] ‘
4. [JOISTS,SLABS,DECKIl or” LESS - NC-2 NC-i NC-1 |HéT'rog: ’IiT o 0 NC-© 3/4 .0 Ol0)
5. | ROOF FRAMING [ Ffche Wan NC-2 NP NP NP NP NP NP NP
B85 IN HEIGHT
5, (TRUSSES,BEAMS. gnr%sq TSNT?'iHEl\EiT NC-2 NC - |12 SEELNB_:\:O}B) SEi ;Ngnsrlosldl SEE IND.51 03(5)|[SEE IND.51.03 (€} NP NP @
| GIRDERS, JOISTS, [[2RLESS : ° il ‘
RIES OR
7 | FRAME RAFTERS, gg‘st’;% €s, o NC- | NC- 1 NC-t SE!,ETINg:IiOJMJ SEE lN%SICB(S} NC -0 ssew:j 03(7) o
l— PURLINS, DECK} -
8 'rasnT;ﬁﬁE_MoH%OF NG-p  [JEE Ne.5108(2) NC-0  |[SEE mo.zio3ia) o o 0 o
L THAN 20' ABG/E AU NG -D HT om 1 ()
- TORY — RQOF - T
9 LSAEEGBS\% o NC-1 NC-1 NC- 1 SEE'LNTD ;l:?m o] o . W:/T = 0 Q0]
LESS . : .
OVER 8 STORIES =
I0. |ROCF COVERING  [|om mORE_THAN CLASS A NP NP NP NP NP NP NP (@
m 85’ IN_HEIGHT ) !
. 8 STORIES OR
(r‘ 1l %.'a :I\IE;!SEfGHT CLASS A | CLASS A CLASS A ClLASS B CLASS B || CLASS C J CLASS € | CLASS ¢ @
12 g)(ggRl-t‘)er\:ttlgs LESS THAN 10 FT|BEARING NC-4 NGC-3 NC-2 NC-2 NG-2 NG-2 NP NP OlOI0]0]
. UR
‘ 19 FT. To 30 FT, :
. 13. INCLUSIVE BEARING NC =3 NC-2 NC-~3/4 | NC -1 NC=-0 3/4 0 DO OO
14, (NOT INCLUDING QVER 30 FT, BEARING NC -2 NC -1 NC~-0 I NC-1 NC-0 3s4a o) D OOOE
5. l:;.ErglcO:EgU?glNG LESS THAN IO FT. {NON - BEARING NC -2 NC -2 NC- | NC-T NC -1 NC.- | NP NP OO
INSI SURFACE
6| OF WaALL) mecueel FT Inon - seaRmG NC- 1 NC-1 NC-0 ' NC-1 NC -0 3/4 0 HODOO®
I7. OVER 30 FT. NON = BE ARING NC-0 NC-0 NC-O 3/4 NC-0 NC-0 3/4 0 D) QOO
INTERIOR WALLS
8. |BEARING NC-3 NC-2 NC-1 ! l NC-0 3/4 ) DED
19, | PARTITIONS NC-0D NC-0 NC-0 0] o o} 8] [#]
REQUIRED EXIT :
- NC- -1
20-] CoRRIDOR ENCLOS. Ne-2 c-2 | NC . ' l 374 374 o ‘
21. |FIRE ENCLOSURE 3 STORIES
(STAIRWAYS, | __ommoRe Ne-3 Ne-2 NC-1 ; : SR S
ELEVATORS, 3 OR MORE I R S 00
VERTICAL SHAFTS) FLOOR LEVELS 3/4 3/4
— - e — — -
. 22. | PENTHOUSE WALLS NC-0 NC-0 NC-O o NC-0 0 o o &
23, [PENTHOUSE ROOF NC-0 NC-0 NC-0O o0 f) 0 o 0 ®®

SEE OCCUPANCY SECTIONS OF THE CODE FOR OTHER BASIC REQUIREMENTS AND MORE RESTRICTIVE LIMITATIONS .
ROOF COVERING SAME AS FOR MAIN BUILDING,

WALLS OF SOLID WOOD 4" tN THICKNFESS ARE ACCEPTABLE A5 EQUAL TO ONE HOUR FIRE - RESISTIVE RATING.
FIRE RESISTIVE REQUMREMENTS ALST * FOR THOSE BRACING MEMBEAS REGQUIRED FOR GRAVITY LOADING,
REFER TO TABLE 51.03-P FOR ALLC 'AREAS FOR WINDOWS AND OTHER "OPENINGS IN EXTERIOR WALLS.

FOR EXCEPTIONS REFEA TO INOD. SIb.

KEY TQO ABBREVIATIONS :
_NC -~ NON COMBUSTIBLE
" 'P = NOT PERMITTED
. =~ HEAVY TIMBER

O
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Definitions ond standards

underside of the members, Splice plates shall be not less than 3 inches,
nominal, in thickness.

(f} Floors:

1. Wood floor construetion shall be tongued and grooved, or splined
lumber not less than 3 inches nominal thickness, vr of solid lumber
placed on edge and securcly fastened togcther to make & floor not less
than 4 inches, nominal, in thickness. A top layer of flooring of one
inch nominal thickness shall Le placed over all such floor construction.

{g) Stair construction may be of wood in buildings not exceeding 3

" stories in height. Tn 4-story buildings, all stairs, platforms and stair

construction shall be constructed of noncombustible material

(h) Roofs, Roof decks shall he:

1. Matched or splined wood rouf decking of not less than 2 inches
in nominal thickness; or

2, Solid lumber not less thun 3 inches in nominal thickness, set on
edge securely fastened together; or

3. Approved 1% inch thick plywood with exierjor glue, tongue and
groove with all end joints staggerod and buiting on .centers of beamns
spaced not over 4 feet apart; or

4, Other forms of roof decks, if of noncombustible material,

(5) EXTERIOR MASONRY (NO. 5):

(a) A bujlding is of exterior masonry construction if all enclosing
walls are constructed of masonry or reinforced concrete with fire-
resistive ratings as set forth in table 51.03-A,

(b} Al buildings of this classitication shall not exceed a height of
50 feet, in which height there shall be not more than 4 stories.

{¢) The interior structural framing shall be metal, reinforced ¢on-
crete, masonry or wood, Fire protection of metnl or wood struclural
members may be omitted except that all such members supporting
load-bearing masonry in all parts of buildings of more than one story
shall be of metul, reinforced concrete or masonry with not less than
one-hour fire-resistive proteciion of supporting metal,

(d) In walls where fire protection is required, the bottom of lower
flange of lintels supporting load-bearing masonry shall Le protected
for openinzs exceeding 1:2-foot spans,

{e) Flouors, roofs, puriitions and slairs may Le ul wood but no joist,
rafter, stud or stringer shall Le less than 2 inches in nominal thickness,

(f) Bays, oriels and similar extcrior projections from the walls
shall be constructed of material with fire-resistive ratings as required
for exterior walls or approved fire-retardant treated wood satisfying
the definition for “noncombustible” [Ind 51.01 (86) {c)).

{g) Where exterior overhangs are closer than 20 feet to the adjoin-
ing property line or other building on the same property, exterior
wood siding, trim and shingles of projecting canopies, cornices, roof
overhangs, dormers and mansaird reofs may be used if the construe.-
tion complics with the following:

1. All exposed material shall ke noncombustible material or. fire-
retardant treated wood satisfying the definition for “noneombustible”
[Ind 51.0I (86) (c)).

* See Appendix A for further explanatory materianl,

Regiater, May, 1974, No. 221
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Definitions and standards

2. Exterior masonry walls shall extend to the underside of roof
rafters or joists or bearing points of beams and trusses,

3. Spaces between rafters, joists, beams o1 trusses shall be fire-
stopped with nominal 2-inch wood Dblocking or rigid noncombustible
material to the underside of the roof decking.

(h) Penthouses and other roof structures shall have enclosing walls
of noncombustible construction and roof framing and coverings shall
be equnl to that specificd in fable 51.03-A,

a!&‘ e (6) METAL FRAME—VUNPROTECTED (No. 6):

{a) A building is of metal frame unprotected conslructlon if the en-
closing walls are of unprotected metal or unproteeted melal in com-
bination with other nmoincombustible matervials and all building ele-
ments are as set forth in Table 51.03-A umnless otherwise exempted.

1. Heavy timber may be used for interior columns and floor framing.

2, Interior mezzanines and baleonics within the first story may be
conztructed of one-hour five-resistive conaruction,

(b) All buildings of this classification sheill not exceed a height of
50 feet, in which height there shall Le not more than 3 stories.

() Stairs and stair platforms may be of wood with stringers not
less than 2 inches in mominal thickness,

(d) Days, oriels and similar exterior proiections from the walls
shall be constructed of material with fire-resistive ratings not less
than that specified for extorior walls in table 51.03-A.

(7) Woop FRAME—VROTECTED {(NO. 7);

{a) A building is of wood frame protected construction if the
structural parts znd eiclosinr walls zre of protected wood, or pro-
tected wood in combinaticn with other materials, with five-resistive
ratings as set forth in tsble 51.03-A. If such enclosing walls are
venecered, encased or Facor! vwith stone, Lrick, tile, concrete, plaster or
metal, the building is also termed a wood frame protected building.

"(b) All buildings of this classificction shall not exceed a height of
40 feet, in waich haight there shall be not more than 2 stories.

{¢) Floors, roofs, partitions and stairs may be of wood but no joist,
rafter, stad or stringer shall be less than 2 inches in nominal
thickness,

() The structeral members supnortine e finished ceiling in the
topmust story shall Te pnotected on the underside by fire-resistive
materml aceeptable in sysleins approved for one-hour fire-resistive
ratings 2s covered in soction Ind 51.04,

{8) WoOp FRAME—UNPRUTECTED (NO. 8):

{a) A building is of wood frame unprotected construction if the
structural parts and er.cloamg walls are of unprotected wood, or un-
protected woed in coinbination with other materials. If such enclosmg
wallg are veneered, encaswid or fuced with stoue, brick, tile, concrete,
plaster or metal, the building is also termed a wood frame unprotected
building. :

{b) All huildinzs of this classification shall not exceed a height of
35 feet, in which height there shall be not more than 2 stories,

* Sea Appendix A for furller explanatory materiol
Itegisier, May, 1974, Neo. 2l
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Definillons and standatds
C (c¢) Floors, roofs, partitions and stairs inay be of woed but no joist,
: rafter, stud or stringer shall be less than 2 inches in nominal
t.h.lclmesa

History: Cr. Register, June, 197:.'.. No. 198, eff. 1-1-73; am, (1) (d),
renum (1) (e) 1. to be ¢r), (1) (r) .a to e (1) (t) L, (1) (f) (&) (h)
: ;lo bo (1) (E) {h) () 3 12y ( to ve (2) (£), (2) (5) 1. a to be
(g} (hy (I} to be (-‘) “(h) () (J). (2) (d) 1. to be (e,)
(e) . I. I.o {3) (e) 1.. {T) (LY Lo be (e). (7 ) ( ) to La (D), am. (2 )
(e . P (4) (eY 8. r. an@ recr. (§) (a), cr. (1) (d), Regiater, September,
1;1173 }H\:o.c_l.i eil, 10-1-73; r. aud recr, (§) (u), l:ebaslel May, 1474, Nu,
o e 2 [ 1-7

lld 8104 l]luiory' 1-2-56: r. Hemsu.r I-Lbruary. 1971, No. 182, el
T=1-31; er. Regmwr, Iuly 1971 No. 187, eff. 8-1-71 ung expiring 1-1-72.

e tebiehive Standards
for
Materials of Construction

Ind 51.04 Scope. This section shall include standards applicable to
various types of Are-resistive construction. Requirements established
herein are considered minimum safely standards and will not neces-
sarily result in the most a.vantageous insurance rates.

Mlatery: Cr. Reglster, Fcbruary, 1971, No. 182 e, 7-1-71: r, eff.
B-1-71 and recr. eff. 1-1-72, Legisler, July, 1971, No. 157,

Ind 51,041 History; Cr. Repl!ster, February, 1971, No. 182, eff. 7-1
r. eff. §-1-71, and recr, eff. 1-1-72, Regisler, July, 1971 ~No, 187; r. Reg-
later, June, 1972, No. 198, efi. 1-1-73.

’ . Ind 51.042 General requiremenis. (1} Construction detnils and

- quality of material used for these sysiems must be those used by

( the testing laboratory for tue test, and/or those dictated by good
construction practice.

(2) Commection of structural members. - {a) The minimum fre-
resistive protection of a connection shall be equal to the maximum
required for the members to which it is aitached,

(3) For structural components with a fire-resistive rating ob-
tained by test with restrained ends, the supporting struclure shall
be designed to provide for this restraint,

(4} ASTM standard methods of test. (2) All products manu-
factured and lested accoiding to ASTM standard methods prior
to eflective dates of standards specified in “Fire-Resistive Standards
for Materials of Construction” shall be aceepted unless the ASTM
standard method used in the test is judged to be inadequate in com-
parison with the currently adopted standard method.

(5)* The heat transmissiun requirements of ASTM E-119 (25b),
with the exception of high hnzard areas, penal and health care facili-
_ *  ties and warehouses for combustible materials, may be reduced
. to one-half (%) of the hourly rating required by this code, but
not less than one hour.
NOTE: For ABTM E-119 Stahdard adopted mee Ind 51.26 (90).
(a} The fire-resistive rating for structural intlegrity required
by this code shall be maintained where the heat transmission eriteria

¥ o has been reduced.
® Hee Appendlx A for furithier explanatory material,
. Register, Alay, 1874, No. 121
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Definitlons and standards

) {(6) The use of fire-resistive protection implies consent by owner
o maintain material in a serviceable condition. Where this protection
is concealed, provisions shall be made for periodic visual inspection
of the struetural insulating material at each story.
NOTE: Definltlon of owhor—sea 101.01 (13), Wis, Btats. -
1 Histery: Cr, ReEhler. February, 1971, No. 182 eff. 7-1-71; r. efl.

+ 8-1-71, and recr. eff. I-1-72, Register, July, 1871, No. 187.

Ind 51.043 Approved rating methods. (1)} Ratings of fire-resistive
assemblies shall be determined by one of the following methods:

{s) Teat by approved testing laboratories (see Ind 51.044).

(b} Typical examples as listed in this code in lien of approved

_test (see Ind 51.045).
" (c). Approved method of ealculation in lieu of approved test {see
Ind 51.046).

Ilistery: Cr, Register, February, 1971, No. 182, eff, 7-1-71; r. eff.
8-1-71, and recr. eff. 1-1-72 Register, July, 1971, No, 187,

Ind 51.044 Approved testing laboratories. (1) Fire rating tests
conducted according to table 1 listed ASTM standards shall be ac-
ceptable if conducted by the recognized testing laboratory for ref-
erenced test.

NOTK: Other testlng laboraloriea wlll be recognized as an approved
ngency il accepted In wrhing by the department.

TABLE 1|
Name of Recognized Laboratorica - ASTM Standard Testa
' E-84 | F-108 | E-119 | E-136 | E-1562 | E-163
Forest Prod Lab., Madison, Wis.* | __. | ... ... X |ecavana X Jeeee--n
. Nat’'l. Duresu of St'd., Washingtin, D.C, [.._..on|eecnead] X b S R I
Ohlo State Lniv., Colutbus, Ulio N I X X X X
Portiand Cement Amsoc,, Skokie, IIl. | . .. {....... X Jevccaac|cccrena|aacan=
So.trx'lél:wm Research Inst, San Antoniv, O T T T T
Underwritan’ Lab., Inc., Chicago, Ili. X X X |eecenen X X
Ll,g:{f%:;r:‘d!;ab“ Ine., Rearburough, N \ - X \ x
Univ. of Cabl, Derkeley, Calit.  |...... X | X | X

SNOTE: Reference basad on ressarch and development data. Facility is ot avallable lor
conducking routine rating tests,

KOTE: For coliunn Iden.lfication and specific standards ndopted, seo
subsections Ind 61.256 (58} tnru (931).

Uistery: r. Reglater, Feoruary, 1971. No. 132, eff. 7-1-71; r, e,
- 8-1=T1, and.recr. off. 1-1-72, Regis:er, July. 1871, No. 187. )

Ind 5i045 Typical examples of Fire-Resistive Structural Com.
ponents. (1) Basic design and construction for specified fire-resistive
protection of structural componcnts listed in-table 2, including ref-
erences {a) through (p), shall be acreptable.

NOTE: The following table Ia based on performence, Interpretatlon
of various test data and/or data from ASTM E-119 test (see table 2),

* See Appendix A for further explanatory material.

Tiegister, May, 1974, No. 221
Huilding and heating, ventllating
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Thealers, assembly halls

Chapter Ind 55
THEATERS AND ASSEMBLY HALLS

Ind 55.001 Thestera Ind §5.36 Automatic sprinklers
ind §5.01 Assembly hallas Jud 53.39  Use of "safety-base"” film
Ind 65.02 Class of construction Ind 55.40 Motlon picture
Iand 65.03 Height above grade booths, general
Ind 5504 [Exposurs and courts Ind 56.41 Construction of booth
ind 63,06 Separation from other Ind 55.42 Doors
cocupanclies Ind 55.43 Openln“
ind 55.08 Ca Ty . Ind 55.44  Ventllation of booths
Ind 556.07 Number and location of Ind 35.45  Rellel outleta
exlts Ind 55.46 FElectric wiring
Ind 55.083 Type of exits 'nd 55.47 Motlon picture machine
ind 65,09 Stalrways Ind 55.48  Fire protection in booth;
Ind §6.10 Exit dosrways and duors care and use of fillm -
Ind 535.11 Exit ights Ind 55.49 Portable booths
Ind 55.12 Width of exlw Ind 55.50 Maintenance
Ind 85.13 Beating Ind 55.51 Grandetands
Ind 65.14 Width of alslea Ind 65.52 Exits
Ind 35.13 Lobbles and foyera Ind 535.58  Alsles and pamasgeways
Ind 55.16 1Inclinces and alsle steps Ind 55.54 Beatlng :
Ind 55.17 Obslruction Ind 55.55 Guard ralls
Iod 86.18 Mirvors and false open-  Ind 56.56  Portable grandstands or
ingn bleachers
Ind B5.19 Decorations ind 5557 Inapection
Ind 35.20 Elovator and vent shafts Ind 55.58 Tents
Ind §55.21 Biage separation Ind 56.69 Structural requirements
Ind §5.22 Proacenlumn wal| Ind 65.60 Flame reslstance
Ind 56.33 Proacenjum curtain Ind 66.61 Fire hazards
Ind GE.24 Automatic smoks outlet Ind 55.82 Exita
Ind §8.38 ftags vestibules Ind 65.63 Electrical jnstaliations
Ind §6.34 Footlight trough Ind §5.64 Fire extinguishing
Ind §5.27 Fireproof paint e«iulpmenl.
Ind 85.23 Sl-fo ACCERIOTY TOOIS Ind §5.65 Illumination: exit lights
Ind §5.3% Boller and furnace and slgne
rooms Ind 65.66 DBoller and furnace
Ind §5.30 Lights and light!ng room
Ind 55.32 Sanitary equipment In1 5567  Totlet fucilitiea
Ind §8.33 Standpipes Ind 55.68 QOuidoor theaters
Ind 65.3¢4 Fire axtingulishers

Ind 355.001 Theaters. In the theater elassification, are included nll
buildings or parts ef buildings, containing an nssembly hall, having =
stage which may be equipned with curtalns or permanent or movable-
scenery, or which is otherwise adaptable to the showing of plays,
operas, motlon pictures or similar forms of entertainment.

Ind 55.01 Assembly halls. (1) In the assembly hall classification
are inclided all buildings, or parts of buildings, other than thealers,
which will accommodate more than 100 persons for entertainment,
recreation, worship or dining purposes.

Netes For assambly areas in connection with mchool!s and other places
of instruction, refer to Wis. Adm. Code chapter Ind 56.

(a) Every assembly hall which will accommodate not more than
100 persons shall conform to the requirements of Wis. Adm. Code
¢hapter Ind 54, covering factories, office and mercantile buildings.

ﬂnl‘u; zl 1-2-58; am. (1) {intro. par.). Register, March, 1972, No. 195,
&Il -l e, .

Ind 55.02 Class of consiruction. (1) The capacities of buildings or
parts of buildings in this classification for the various types of con-
Iegister, Marli 1974, No. 221
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Theaters, assembly halls

struction shall not exceed, and shall comply with, the following
requirementsa;

MAXIMUM CAPACITIES

Type of Consiruction With Btages Without Biope
Type No. 1 and No. 2 No limit No limit
Type No. 3 and No, 4 . 750 1,500
Type No. 6 and No. 6 o cmmemmeeee e 500 1,000
Typs No. T and No, 8 —cee o - 300 1760

(a) Ezception, QOne-story buildings sre permitted for unlimited

""upn:lties providing the following conditions are satisfied:

1. The class of construction requirements satisfy Type No, 8, 4
or 6.
2. There are no ground floors or basements,
3. The setback satisfies the requirements of Table 51. 03-A for over
30 feet distance,

(2) Type No, T and No. 8 construction, (See Ind 51.03.) Where
buildings of these classifications are erected of Type No. 7 or No, 8
conatruction, the following restrictiens shall apply:

(a) Not more than one story in height without a balcony, and with
no ground floor or basement except a heating and fuel reem enclosed
with fire-resistive construction as specified in section Ind 55.29, with
all interior openmgs protected with self—closmg fire-resistive doors
as specified in section Ind 51.047.

(b) Located at least 20 feet from any other building or adjommz
property line.

{c)} Is not bujlt in connection with a building used for any other
purpose.

(d) Is provided with foundation walls and piers of masonry
construction.

(e) Where motlon picture booths are required, they shall bha en-
closed with 2-hour fire-resistive construction.

- Bzeeption: In places of worship, a full basement and a balcony
seating not more than 80 personsa may be provided.

(3) Balconies accornmodating more than 100. In any theater or
assembly hall, halconies which aceomimodate more than 100 persons
shall be of Type No. 1 or No. 2 construction as specified in section
Ind 51 03.

1 1-2-56; (1); (1) (a); (3) 1) (a) (I)éh) (3) (01) _(58 (d).

(: (o) (3) (f): ¢3): Reagiater. une
(ng Regilter. Aurf aat. 1967, No. 20, ed -1- T: am. ne lutar. Janu-
lrr. 2-1-01; am, (2) (n), Reglnter February, 1971,
0. 187, eff, T-1-T1: r. and recr. () (&) eff, 8-1-7i1 and exp 1 1- 72. cr

(I (a) efl. 1-1-T72, Register, July, 1971, No 187: r. and re m,

(2) Intro. par, and (3), Reg ster June, lnz No. 198, eff. -1-1'8 er. (l)
ta), Regisier, Seplembér hfo 213 eff. 10-1-72; am. ( } (n) Regla-
ter, May, 1974, No. 221, ek 6—1-

Ind 55.03 Height above grade. (1) THEATERS. The height of the
sills of the principal entrance doors to any theater, as defined in
section Ind 55.001, shall be not more than 18 inches ahove the outside
grade at that point. The fioor level at the highest row of seats on
the main floor shall not be more than ¢ feet above the outside grade
at the main enirance; the floor level at the lowest row of seats on
ltepister, Muay, 1974, No. 221
Uuilding and hentlug venlllating
und air conditloning ‘code
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Schogla, places of {natruction

Chapter Ind 56
SCHOOLS AND OTHER PLACES OF INSTRUCTION

Ind 58.001 Bcope - Ind K&. Passagenays

Ind 58.01 Maximum helght Ind GG, Access to attic and roof
Ind 56.02 Classea of construction Ind 56, Audlitoriums, symnasi-
Ind 56.04 Subdiviaions and fre uma aml fel] housa

6.09
6.10
£.13
g}g Secats, desks and alsles
616
6.17

stops Ind 5
Ind 66.03 FEixterlor wall openings Ind 56. Heating plants
Ind 56,08 ‘Type, location and num- Ind 58. Sanitary facllities
v ber of exits Ind &S6. Lighting i
Ind 56.07 ‘Total width of ex!ts Ind 56.18 TFire extinguishers
Ind §6.¢8 Exit doora Ind 56.1%  Flre alarmns

Ind 56.001 Scope. The requirements of this chapter, scctions Tnd
56.0¢: to Ina 56.19 inciusive, shall apply to alt public and private
schools, universities, colleges, academies, seminaries, 'thraries, muse-
ums and art galleries; including all buildings or parts of buildings used
primarily for instructional purpnses.

Iintory: 1-2-56: am. Register, May, 1971, No. 185, eff, 6-1-T1.

Ind 56.01 Maximum height, (1) Buildings occupied primarily by
pupils up to and including grade 12 shall not exceed 4 stories or 48
feet in height. :

() Exception. Bulldings provided with complete automatic sprin-
kler or automatic smoke detection systems, occupied primarily by
students of grades 9 through 12, shall be no more than 6 stories or
72 feet in height.

Note: Also aee requirements for classes of constructlon.

Hiatory: 1-2-56; r. Register, May, 1971, No, 185, eff. 6~1-71; ¢r. Regis-
ter, September, 1973. No. 213, eff. 10-1-73. .

Ind 56,02 Classes of construction. (1) Every building not more

than one story in height may be of type No. 7 or No. 8 construction
as specified in section Ind 51.03.

(2) Every 2-story building shall be not less than type No. 6 con-
struction as specified in section Ind 51.03 with the exception that all
floors and their supports shall be at least noncombustible one-hour
fire-resistive rating.

(3) Every building 3 or more stories in height shall be of type
No. 1 or No. 2 construction as specified in section Ind 61.03.

(4) Auditoriums, gymnasiums or field houses, or those parts of
buildings similarly used, shall comply with the following:

(a) Limitations when occupancy is restricted to first story or
ground floor only.

M;xinlum Number of Occupants in An
Room Used for Audltorium‘,’ Gymnallul‘r’l.

Type of Constructicn or Field Tlouse Purposea

With Stage |  Without Stage
Type No. 1 and No. 2 No limit No limit
Type No. 3 and No. 4 750 1500
Type No. 5 and No, 6 500 1000
Type No. 7 and No, 8 800 750

- Register, May, 1974, No. 21
Luilding and heating, venlllating
and alr cvonditioning vode
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Schoola, places of instructlon

1. Excepiion. For unlimited eapacity, the fire protection of strue-
tural ateel supporting the roof may be omitted for one-story buildings
meeting type No. 1, 2 and 3 construction provided the huilding has
no ground er basement fleors. Heavy timbher columns and roof fram-
ing may be substituted for structural steel framing, The roof deck-

* ing shall be of noncombustible construction meeting the fire-resistive
ratings of Table 51.03-A.

(b) Limitations when occupancy is above the first story.

r- Max{mum Number
Type of Con_ltrucunn of Occupanis No. of Blories
Type No. 1 and No. 2 No llmit See Ind 546.01%
Type No. 3 thru No. ¢ 400 2nd story
Type No, 3 thru No. 6 200 3ird and 4th story

t One simokeproof sloir tower Trom the level of the asseinbiy lall
leading directly to the exterior at street grade shall be providéed for
every 750 persons capucity, or fraction thereof, These siairwaya shall
be at least 44 Iinches wide and shall be in addition to other regquired
stairways in the bullding.

Isiorys 1-3-66; r. and reer Register, May, 1971, No. 185, off. 6-1-71:
.am, {1) and (2) and T. anl reer. (), lewristor, dune. 1972 Nn. 198, eff
1-1-74: er. (§), Register, September, l'J.l Now 213, iff. 18=1-74; r. and
recr. 44) (@) 1., ]h-gmter, Aoy, 1B70, Nao_ 201, elf, v—-1-3.

Ing B0.0% History:r 1-'-536. am, Neglster. February, 1971, No, 182, eff.
T=1=71. r. Register, May, 1971, No. 183, eff. 6-1-31.

Ind 56.04 Subdivisions and fire stops. Every building of this
classification which is built jn conuection with a building of a lower
grade of construction shall be separated from such other building
by walls of 4-hour fire-resistive construction as specified in section
Ind 51.04, and all communi ‘catin openings shall be protected by
fire-resistive doors as sprecified in section Ind 51.047 or equal. If
such openings are used us a meanz of egress, they shall be kept
normally open during the occujancy of the building.

Hiwtory: 1-2--36; am. leclaer, icbruary, 1871 No,o 182, off. 7-1-71: r.
and reecr. ef. 8-1-71 ahd ¢xp, 1-1-72; er. ef. 1-1-72, Drgister, July, 1971,
No 187

Ind 56.05 Exlerior wall openingsa. (1) One-story buildings with no
ficor levels below the first floor need not be provided with exterlor
wall openings other than requived éxits,

(2) Buildings with basements shall at such levels be protected with
an approved automatic sprinkler system (Ind 51.23) or an approved
automatic smoke detection system, either of which shall he connected
to the required fire alarm (Ind 56.19),

Noter Seo section Ind 51.01 for deflnitlons of "automatic™ and “base-
ment."

(3) Buildings more than one story shall be provided with wall
openings for emergency purposes above the first story as specified
in subsection Ind 52.02 (2) except as follows:

(a) The requirements for wall openings is waived in buildings pro-
vided throughout with an approved automatic sprinkler system (Ind
§1.23) or an approved automatic smoke detection system, either of
which shall be connected to the required fire alarm (Ind 56.19).

Histery: 1-2-56; am, I{cglsler .]'anuury, 1961, No. 61, ell, 2-1-61; r.
and recr., Beslltor May, 1971, 156, eff, 6-1-71; r. and recr., Regisler,
September, 1973, No, 21.&, eft, 10-1.-;

Veister, dMay, 1974, No. 221
Huilding and heating, venliluting
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Heating, Ventllating
and Air Conditioning

Boiler and furnace rooms_______.Wis. Adm. Code sections Ind 54.13,

Ind 56.29, b6.15, 67.20, 67.50

WiPINg- —cemccmeccce——meee—ae—-Wis. Adm. Code section E 1-E 900

Tnd 59.22 Design conditions, (1) INBTALLATION OF EQUIPMENT. All
heating, ventilating and air conditioning installations lhall_be de-
signed and installed to provide the service and results required by.

code.

“Note: Compliance wlth this code shall not constitute assurance of prope
lnctullatlor. ar operation of the heating, ventilating and air condlttonln
syitens, This code iy not to be uscd as a dealgn manual but It 1s establlsh
as & minhipum standard for safety, health and general walfare of the public,

(2) CAPACITY AND ARRANGEMENT. The calculated capacity and the
arrangement of all installations for required heating and ventilating
shall be based upon simultanecus service to all parts of the build-
ing, unlesa otherwise provided in this code.

(3) OUTSIDE TEMPERATURE DESIGN CONDITIONS., In the accompany-
ing map, the state of Wisconsin has heen divided into 3 zones. The
maximum heat losses for a heating system shall be caleulated on the
basis of the temperatures indicated in Table 1 with reference to loca-
tion of the project in each respective zone,

(1) INSIDE TEMPERATURE DESIGN AND OPERATION coONDITIONS. The
heating system shall be designed to maintain a temperature of not
les3 than that shown in Table 2 and must be operated at not less than
that temperature during occupied periods.

TAIDLE 2
o Deg. Deg.
Type of Building H Fuhr. Type f Building F.hr.
Larber Shops und Heamty Parlos b7 Hutels:
Schma: | Hedrooms and Baths . ... 87
. 67 [Hining Rooms ., .. 67
5= Kitchens amib Launelries 60
W mlr- bc ................... 67 Ballrorms anl Assenibly Halls . 67
lawhe: and Shower Rovns ..., 70 Service Roums L0000, &0
Kitvhens ... ..o cioiiicaaaas | 60 Resilential: _ :
llmmu and Lunch Rooms ...} 65 Aparimenis ... ... 67
1"l Rowmms o0 0 e an 1 Wowr-ine for the Eldetly o0 70
apinms aad li'lhrnnlm ™o Tails o ¥
el Koo L, o, ni i LT X
e pinals amd N HoNares L . 63
Private Rooms Lo 75 Factories and Machine  She 1-- L 60
thucing Haoms . 0 Foumdries and Bajler Shops . 50
Wards o 75 Tuilel and Locker Ronms:
Kitrhens and Laondries .. : 60 General oL L 6S -
Pallrmes Lo 35 With Shewer L, 10
v Rooms ..ol 75 Giarages: 60
1ibraries and  Museuma 67 Repair and Servlce Areas .....
Theaters and Assembly Hall=: Swrage and Parking . NMR
Seating Space ... aoaaaa. . .. 67 Warehouses .................... NMR
Loyunge Renms ..o oo | 67

NMR = Nuo minimum required.

(h) AIR-CLEANSING APPARATUS. (a) Air-cleansing apparatus shall
be designed and installed to permit access to the equipment for main-
tenance and to insure proper operation of the heating and ventilat-
ing system.

Rrgister, May, 1074, Noo 02
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TABLE 1
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air temperature shall not exceed 140* Fahrenheit.

(7) CONTROLS., Where ventilation is required by this eode, controls
shall be provided so that minimum air civeulation, supply and exhaust
shall be maintained continuously during periods of occupancy.

(B) AR QUANTITY. The quantity of air used to ventilate a given
space during period of cecupancy shall always be sufficient to main-
e _ tain the standards of air temperature, air quality, air motion and air
‘-r';li:itrlbution as required by this code. (See Wis. Adm, Code section
nd 59.24).

(9) NUMBER AND ARRANGEMENTS. The capacity, number and ar-
“rangement of outlets, retuins and exhausts shall insure a uniform
distribution of air.

(10) ELEVATOR SHAFTS AND STAIRWELLS. Air shall not be trans-
ferred through elevator shafts and stairwells where doors are
required at any floor level,

(11) GRILLES OR DIFFUSERS REQUIRED. All sir supply outlets  and
returns shall be equipped with grilles or devices which will provide
a uniform distribution of air.

(12) CORRIDOR VENTILATION. Air in 3 volume equal to the outside
air required from a room may be discharged and recirculated through
a corridor and exhausted through lockers, toilet rooms, kitchens,
janitor closets and similar areas, Additional exhaust ventilation shall

. be provided where the volume of zir exhausted from the corridor is
s less than the volume of air supplied.
( History:t Cr, Register, January, 1965, No. 109, eff. 2-1-65; am. table
« 8, er._(9), (10}, (11) and (12), Heglster, September, 1973, No, 213, eff,
P 1-1-74; emeryg. r, and recr. (4), cfl. 1-5-74; r. and recr. (4), Register,
May, 1974, Na. 221, off. 6-1-7l, :

Ind 59.24 General requirements for heating, ventilating and exhaust

systemn, (1) HEATING BYSTEMS3 REQUIRED, Heating systems complying
( - with the requirements of this code shall be provided, maintained and
- operated for all occupied areas within the scope of this code.

(2) GUARDING OF BURFACES. Equipment located in oceupied areas
and installed less than 7 feet above the floor shall be guarded to
prevent bodily contact with:

(a} Any surface temperatures that exceed 180° F,

{b) Surfaces that are likely to cause lacerations,

Netes For mors restrictlve conditlons, see Ind 68.66 (2).

(3) VENTILATING SYSTEMS REQUIRED, Ventilating aystems shall be
provided, maintained and opernted t{o accomplish required ventila-
tion service for all occupied areas within the scope of this code.

. - . .Mwtey Cross reference: For- requirements pertaining to all placea of

Py
(" {6) SUPPLY AIR TEMPERATURE, The design conditivn of the supply

employment or occupancy where amoke, gas, duat, fumes, steam, vapor,
{ndustrial polaons, or other detrimential malerials are uwacd, stored,
handled, or are present In the air in suflicient quanilties to obstruct
Lthe vision, or Lo be irritating. or to be Injurious to the health, safety
or welfare of the employes or frequenters, sea Wis, Adm. Code Chapter
Ind 20—Dusts, Fumes, Vapors and Gases,

(4) NATURAL VENTILATION. Where outdoor openings are used for
natural ventilation the openings shall be within 100 feet, or 6 times
the least dimensional width of the occupied area, whichever ig the

least. .
Register, Moy, 1974, No, 211
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{a) Outdoor openings below grade will not be accepted unleas there
is a clear space outside of the opening having a width not less than
114 times the distance below grade at the bottom of the opening. ‘

Netes Width of clear space Is the horisontal distance measured at

- right angles to the plane of the opening,

(b) Outdoor openings shall be at lenst 5 feet from a property line
and/or lot line or an adjacent building on the same property. This

.. ... distance restriction does not apply to property lines along streets.

59,03“' Por further restrictions, se¢ Table 61.03-B and ssctlon Ind

(6) Gravrty DIRECT-INDIRECT SYSTEMS, The installation of gravity

- direet~-indirect systems is prohibited,

Note: This rule Is intended to prohiblt the use of direct-indirect
radiation whereby the outside air supply is admitted to the base and
dellvered at the lop without mechanical assistance, ]

(6) HOT WATER HEATING AND VENTILATING SYSTEMS, Hot water sys-
tems installed in areas where ventilation is requiréd under this code
shall comply with the following requirement:

{a) The system hot water shall be circulated continuously by
mechanical meana,

(7T) EXHAUSBT VENTILATING SYSTEM. (a) Exhaust ventilating sys-
tema shall be designed to reasonably prevent contaminated air reen-
tering the building. .

(b) The required exhaust ventilating systems shall operate continu-
ously whenever the space exhausted is occupied.

Note: See Wis. Adm. Code Chapter 1nd 20.

(8) TEMPERED AIR SUPPLY, (a) Where ventilation is affected by
exhaust methods, an outside tempered air supply shall be provided to
replace the air exhausted from the area jif the volume of air
exhansted exceeds one air change per hour. _

{b) Where heat gain from a process is equal to all or part of the
ventilation heat load, the air may be recirculated and supplied
mechanically within the immediate area and mixed with a quantity
of outaide air to temper the air supply, provided that dampers and
temperature controls are installed in the system to maintzin a dis-
charge temperature of not less than 50° F. '

Nute; See other applicable sections of Chapler Ind 69 for further
restrictlons. ’

(¢} A tempered air supply depending on a negative pressure within
the space is prohibited except in foundries, steel fabricating shops
and similar areas. . .

{9) CONTAMINATION OF ADJACENT AREA. The ventilation of all
equipment and system service rooms which house sources of odors,
fumes, noxious gases, smoke, steam, dust, spray, or other contamina-
tion, shall be such a3 to prevent spreading of any such contamination
to other parts of the building occupied by people. ‘

(a) Areas where chlorinated hydrocarbons are introduced shall be
arranged to satisfy the following conditions:

Nete: Bome of the chlorinated hydroearbons commonly used are:

. trichloroethylene, perchloroethylene, carbon tetrgchloride, methylene

chloride, methyl chloroform, Freon F-11, Freon ¥F-12, Freon P=*1 sl
Itegister, May, 1974, No. 201

Luilding and heuling.‘ ventiluling
Land nlr eonditioning gmte
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Freon F-114, For example, these materials are used In dry cleaning
estnblishments, jn degreasing operatious, and where pressure can
propellantas are used. Pressure cans are used for such producta as
snamels, lacquers, palnt removers, stencll inks, lubricants, pesticides,
hair aprays, shaving lathers, shampooa and colognes,

1, The area shall have an exhaust system capable of maintaining
a negative pressure within the enclosed arvea.

2. The volume and distribution of air movement within the area
shall be such that the average threshold limit values of specific air-
borne contaminants are not exceeded. See Wis. Adm., Code Chapter
Ind 20—Dusts, Fumes, Vapors and Gases.

3. No direct-fired heating unit with or without a heat exchanger
ahall be located within this nrea mnor shall it recirculate air from
this aren. - )

4. Surface temperatures of any kind of heating equipment used
in these areas shalil be below the temperature at which toxic materials
may be released.

Nvier Toxic materials are Lhose covered in Wis. Adm. Code Chapter
Tnd 2)—Diusts, Fumes, Vapors and (Gases. ’

{b) Ventilation air shall not be drawn from an area of greater
contamination. to satisfy code requircments,

Nate: The fuollowing exanmiles are typical of acceptable systema:
corrider to toilet; corrider to cluak rooms or Janltor closets; dinlng
rogm 1o liitchen; locker room to toilet room; gymnasium to lecker
reom; and showroom to garage.

(10) TFINAL TEST REQUIRED. The designer or installer shall be
responsible for the testing and balancing of every heating, ventilating
,&nd air conditioning system.

(11} InsTRUCTIONS. The designer or installer shall provide the
owner with written instruetions for the operation and maintenance
of the system and equipment,

Mistory1 Cr. Reglster, January, 1965, No, 109, eff, 2-1-65; r. and recr.,,
Reglater, September, 1973, No. 213, eff. 10-1-73,

Ind 59.25 Maimenance and operation. (1) MAINTENANCE., All heat-
ing, ventilating, exhaust and air conditioning systems shall be main-
tained in good working order and =hall be kept ciean and sanitary.

(21 Orerateid, All heating, ventilating and exhaust syatems shall
be operated to satisfy the requirements of this ¢nde during periods the
buitding is veeupicd unless ctherwise exempted by this code.

Miatory: Cr. Heglster, Januury, 1566, No, 109, off, 2-1-E5.

Ind 59.40 Oceopancy classification. (1) The various occupancies to
which the provisions of this code apply shal] be classified as follows:

(2) Require ventilation on an occupancy basis.

tb) Require wvesiilation on an vecupancy basis unless otherwise
exempled.

(¢) Require exhaust,

(d) Require ventilation on the basis of Hoor area.

(2) Table 3 iz a list of occupancies to determine ventilation
requirements and number of persona,
Register, May, 1974, No, 221

) Fuilding and henling, ventilating
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First-wid rest roomw, ., ...

Foundries and buller shiops. ..

at ar {bj

(L}

TABLE 3
Closaili-
Use or Occupancy cation Busis of Capacity
Arenas and fleld houses® _______ (a) 4 3q. It. per person. Use seated ares only.
Armories (drill halls)____ m) 3 sy, it. per person.
Assembly halls*_ .. .. ._..__. fa) or () 7 ag, it. per person. See Wis. Adm. Code sec-.
tilllllill" H9.43, :
Banquet hulle*_..______ wacamee| ) ur {b) | 16 an. [t per Kuuon.. Sea Wis, Adm. Code ase-
tion Ind 69.4
Barber shophe oo oo eaeae (h) 20 aq. ft. per n. Ses Wis. Adm. Code
aection Ind 59.b1, .
Bath and shower tvoma_ . ... (e) See Wis, Adm. Coile section Ind 59.48.
Bwauly parlora... . _..__. _— (L) 20 aq. {t. per person. See Wis, Adm. Code

. section Ind 59.51, :

Billiard rooms___ . _.......o.o-. 1) or (h) [ 15 ag. ft. per person: See Wis, Adm. Code
soction Ined G951,

Bowling alleys_.__._._._.__._| () or i) | Seating eupachty, plus 6 persuna per nlley.
Terminute occupiedl area at foul line, Seo Wis,

. Adm. Code section Ind 69.51. :

Drokeruge hourd rooms . _._.... ahor (L) |7 s fi per person.  See Wis, Adin. Cude
mLjon Ind 58.51,

Caleterius®. . ... ... toyor (b} | 15 ag. {t. per person. See Wiz Adm. Cuwle
section Ind H9.42.

Churches and places of worship. . ) ur b)Y | See Wi, Adm. Cutle section Init 59.44.

Chapel oo raoo wir of Hie |7 ay. [t pee person,

Dining wmil suelul roome. () ur i) | 15 yg. [t per person.

Nuave or asuditorium___._ (a} or (b} | 7 sy. It. per person.

Clulr rewmis. . 1a} or- (| Depetils on vsage,

Dunce halls., ., (ar or b | 13 'sq. ft. per person. Sce Wis, Adm. Cude
seetion Ind 59.51.

Dining rooma*__ ____________.. tad ur (L) | 15 ag. ft. per persos. See Wia, Adm. Coide
gection Ind 5342,

Esucational lucilitiest .

Academic classrgome-regular. _ fu) 20 aq. (L. peer person.

Administrative and office spucef iy or th) | 75 4. (L per person. .

Arts, erafts, drafting_......_ | () or (e} | 30 sy, it. per person. _Also sec Wis. Adm,
Cude chapter Ind 20—Dusts, Fumes, Vapors
anl Guses.

Bleachers........._._..__... (a} Une seat per 18 inches of bench length.

Gymnasiums, figld houses, nu-

ditoriurms, theaters, lecture
rowrmas (lixed seatingdo .. Y] 6 5. [0, prer peeson,
Gymnusiums, tivld iouses,
multipurpose rooms, eafete-
rins, atudy halis, commona
ani other birvel NMonr areas
with nunlixed [nlividual
Beating. ..., . ..... ial 10 gy, L. per pefson.
Home economics, busi
educution. . n) 30 sq. ft. per persun.
Industrinl arte- 3
FL LI 1Y TR ERETRIYY S B T T CO WU VT PN vl Wik,
Aim, Cwefe ehapler Lar . Fumes,
Vapuid il Gioses, '

Luboratusiva-seionece

(lixed lob. tubles)_._........-| ) or {e) | 30 aq M. per_person. _Also see Wis. Adm.
Code chapter Ind 20—Dusts, Fumes, Vapors
anid Gases.

Litruries and resouree eenters . ‘a) 20 5. L. or perao,

Muscuns and art galleties. . _. Tk 44 sy, L. per person,

usit -
Vool oo iiiemaaaas (a) 10 ag. {v. per person.
Instrumental_ . ._________. () 20 4q. ft. per pemon.
Special ertucation (mentally
retarded, physically handi-
eapped, ete) L .. {a) 35 3g. ft. per person.
Factorie and machine shopa. , .. 4] Sve Wia Adm. Cude sectinn Ind 59.563.

Also see rules of Wis. Adm, Coide chapter Ind
20—Dusts, Fumes, Vapors uni Gases

15 sq. It. per nerson.  See Wia, Adm. Coile
sectivn Tl 5907,

Ser Wis, Adm. Cwle aection Ini 5853,

Also see rules of Wis. Adm. Code chapter Ind
20— Dusts, Fumes, Vapors and Gases.

Re;iister. May. 1974, No. 221
Bullding and heatlng, ventiiating

angd air condltioning code
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TABLE 8—Coatinned

Laundrira*, .
Lecture halla*...._ ..
Library teading rou
Lucker rooma_ ... _

Mental hospltals. . _ ... .......
Day tooms. . oo oooicaecao-
Dormitories. .. ocecceann---

Motion pletura booths, .. _.....
Pena! inatitutions__.........._.

Juil celt (overnight Jockup). _.
Ploces of employment®_........

Pluytnoms ‘unfinished areas)®. ..
Printing establisbmenta_.......
Restaurants. . ... .. ___.....
Rewi| eatablisbments_ . ........

Security vaults {uccupied) ... ..
Skating rinks. _. ____. ...

Sunday School. .
Swimming pools.
TAVErns..con-

‘Theatar lounge roo
Tollet rooms. ¢ oeveecneannnnn-
Wardrobes, lockers and cloak

(e}
{a)

)
) ar al)

() or (b)

(b}
b}

Iah ar o)
() & (e}
(b)

(e)
(15]
tat or {b)
(a} vr (b)
(d}
a} or (b}
(b}
le}
(a) or (b)

Classifi-
Use or Octupancy cation Busls of Capacity

Funeral homes...__.____...... See Wis. Adm. Co:le section Ind 59.44.

Chapel o aiavccraciacanas () or () 7 8y, It per perann,
Garages and service platjons. ... ) See Wis, Adm, Cinle gection Ind 59.52,
General offices®_.___.__.._ ... (&) or (b} | Ses Wis. Adm. Cu.le sectivn Ind 59.50,
Gymnasiums and combined gym-

" ‘nagiuroe and amembly halla®_ . (a) 6 =q, {t. grer person for seated spoce,
15 sy, It. per person for apace not seated.
Hospltals. __ _..... . _....cuan (n} or (b) | See Wis Adm. Civle section 1nil W0.00.
Sce Wis, Adm. Coue sectivn Ind 67.17 and
. Ind 57.19.

Hospitals (Mental)_ . .._______. See Wis. Adm. Coile aection Ind 59,55,

Day rooms, ..o vuvrovoonon- - {h) See Wis. Adn Cude section Ind 57.19.

Dormibortes. ... b} ?e:l v‘:'hl! Adm, Code scction Ind 57.17 and

nd bT.19.
Janitor clowets. .. _.......nio.n (e) See Wis. Adm. Cyde section Ind 69.48 and
: Ind /9,56, .

Kitehens .o ooeiirrnno i) Sew Wis. Adm. Cole section Ind 59,49,
Laboratoriea® ... . oo .._. L0 or {c) | 25 sq. M. per peruon. See rules of Wis, Adm.

Code chapter Ind 20—Dusta, Fumes, Vapors
and Gases,
Sea Win, Adm. Code nection Ind 59,56 ().

7 5q. it. per person. Use scated wrea only.
20 aq. [L. per perann.
Hea r\\‘ia. Adm. Code section Ind 59.48 and
Indd 59,5,

G 8q, It per peraon for peate] space.
15 pq. {t. per person for space not seated. See
Wis. Adm. Code seetion Inik 53,51,
See Wis. \don Gaocde seetion Inil B9.55.
See Wis. Adm. Code aection Ind 57.19,
See Wis. Adm. Code section Ind 57.17 and
Ind £7.19.
See Wis, Adm, Code aection Ind 59.43.
See Wis, Adm. Code section Ind §7.17 and
Ind 57.19.

G air changes per hour.
75 aq. ft. per person. See Wis. Adm, Code
seetjon fnd SO0, T :
24 sq. It. ner person.
Sce Wis. Adm. Code sectlon Ind 68,53, Also
sea rules of Wis. Adm. Code chapter Ind 20—
Dusta, Fumes, Yapors anil Gasea,

15 sq. {t. per persen,  Bee Wis, Adm., Code
scetlen Ind 59.61,
Basement: 40 Bq. {t. per person, Other floor:
60 a5. ft. per person.  See Wis, Adm, Code
reetion 'ul 59.51.

2 CFM per sq. it

15 sq. [t. per persun. See Wis, Adm. Code
seetjon Ind §9.51,

10 sq. ft. per person,
Sce Wis. Adm. Code section Ind 59.48.
20 mq. [t. per person. See Wis. Adm. Code
seetion 1nd 59.b1,

7 nq. I, per person.

}g aq. E:.-. per person.

nq. r parson,

See Wis. K:Im. Carte sectivn Ind 59.48.

2 CFM ‘!‘»er nq. [f. floor area. See Wiv. Adm,
Code section 1nd 59.48 and Ind 59.53.

*These occupadicies Are other than thome related to educationat Iacilities under Chapter

Ind 56.

1For areas listed ynder “educational licilities,” the department will accept maximum ca-

lll-t-rH Cr. Reglster, Janua
table 3, Re

glater,

eptember, 1973,

. pacitics stated on building plans aceor.Jing w soctjon Ind 6507,

1965, No. 109, off, 2-1-£5; am, (3).

No, #13, eff. 16-1-T1,

Register, May, 1974, No. 221
Bullding and heating, ventllating
and air comditjioning code
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Ind 5941 General requirements for occupancies under (a) and (b)
classifientions. (1) Score. The requirements of this rule shall apply
to al} occupancies listed in Wis. Adm. Code section Ind 53.10 (1) (a)
and (b) unless otherwise exempted by this code,

(2) AR MOVEMENT. The total air cireulated for all occupancies in
this classification shall not be less than 6 air changes per hour unless
otherwise provided by this code.

;% () The air delivery capacity of all equipment supplying air for
heating, ventilating and air conditioning purposes shall be based on
standard air ratings.

Note: Btandad air {8 substantially equivalent to dry air st 70° Fahren-
heit and 29.92 fnches (H:) barometri¢ pressure.

(b) An mir movement of less than 6 air changes per hour is per-
mitted where mechanical cooling (air conditioning) is provided and
the heat gain requirement for the space has been satisfied.

(¢) The air change may be based on actual room heights up to
10 feet from the floor level of the ronm in question. The volume ahove
10 feet, in rooms which are more than 10 feet in height, need not be
considered in the air change requirement. The required air chenge

" shall be designed to oceur in the oceupied space.

(8) OuTsiDE SUPPLY. The outside air supply maintained during
oceupancy of a given space shall not he less than § eubic feet per
minute per ocecupant. Exhaust ventilation in an cqual volume- shall
be maintained simultaneously. )

{a) One of the following methods shall be used in determining the
number of occupants in a given space:

1. Wis. Adm. Code section Ind 59.40 (2) Table 3; or

2, Based on the actunl occupaney of a given =nace provided the
‘expected occupancy is staled and subslantiated Ly the owner to the
department and indieated on the plans; or

3. If the system is able to deliver reui-ed vmiantities of outaklde
air to each area when needed, the department will recognize diversity
and the system may be designed on actual occupaney. .

Nofte 21: The intent of {his = atemeent iz nal (o eguire Fall eoit side
At cwhen tere i@ oot Mt ceenaney of 1he bgibline The o opening of
culside qir o antabkes pic o oeleia ool ovee o afeyr bl oecdpaney
al the building.

Note #2Z1 None of the albove chanres afleet the dust, fames, vapors
and gases requircments of Chapler Ind 20.

(4) AIB DISTRIBUTION, All air outlets and returns shall be so located,

arranged or equipped as to provide a uniform distribution of air.

{6) RECIRCULATION. No air contaminated by other than human
accupancy shall be used for recirculation, except within the same
occupancy elassification,

(6) AUTOMATIC CONTROLS. Automatic controls shall be provided to
maintain temperature and econtrolled ventilation to satisfy the fol-
lowing conditions during petioda the area is occupied.

{(a) Provide a continuous air movement of not less than the mini-
mum required by this eode.

Registor, May, 1974, Na, I21
. Building and heating, ventilating

Ledieand alr condltioning cole

L [01
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(1) Piuvide a eoutinuous supply of tempered outside v us deter-
mined by the number of oecupants of not less than 3 eubic leet of
air per ininute per person.

(c) Maintain design temperature,

(7) AIR CLEANSING DEVICES. Approved air cleansing devices shall be
inatalled in & manner to filter the outside air and recircuiated air
used with mechanical heating and ventilating systems except as

_:follows : -

(a) Filters are not required in garages, factories, foundries and
similay oceupancies,

(b) Filters are not required for use with unit heaters designed for
heating uand recireulation.

(e) Where jet systems or blend-air systems are approved, air filters
are not regquired in the ducts that are installed for the recirculation
of air within the same occupied epace.

Note: The departmenl of industry, labor and human relations recognizes
as approved, filters llsted in PBullding Materials List published by the
Underwritera’ Laboratories, Tnc. and test data of any other recognized test-
ing agency for the purpose {or which it ls used.

Wistors: Cr. Register, danuary, U965 N 10, ot D-1-650 cnaers, o1,
c?roeey and Ay (), off V-0=T e (2 qo), v aeed o reer, (3) sl s
iy Uh), Register, Moy, 197 Noo 200, e/ 6=1-T1







