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Deflnitions and stundards

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

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

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

(7) Building locations:

{a) 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. Buildinga classified as wood framc under subsections Ind 51.03
(7 or {8} =hall have exterior walls with a fire-resistive rating of not
less than that required for these buildings when satisfying the 10 feet
to 30 feet distance to property line shown in table 51.03-A. )

Where the comhined gross area for these buildings is greater
than that allowable for one building, one of the opposing walls shall
be nol less than & 4-hour fire-resistive vated fire division wall or
Yuilding Jivisien wall, whichever applies. Where buildings are of
dillerent classes of construction, the lesser allowahle 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) Neo 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 columns and framing, The re-
quirved fire-resistive hourly rating may be omitted on noncombustible
eolumns and framing when the building does not exceed 2 stories and
the fire separation to the center of & street, or to the property line
or bnildings on the same property, is greater than 30 fest.

(11) Stahrways, elovators and vortieal shafts which serve 3 or more
Noor levels shall be enclosed with fire-resistive rated eonstruction
equal to or better than requirements specified in Table 51.03-A, except
as excmpled below:

(a) In bulldmgs with 3 floor levels, the stanirways in the upper 2
levels may be left open provided all stmr\\-avs 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} Conditions specified in subsections Ind 53.09 (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 cornecting any 2 adjacent {lours
Jeroviding:

1. The floors above and bulow sald openings serve Lo cut olf the

.- - openings at these floor levels,

o Negizver, July. 19710 Noo 220
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Pefnitions aml slandards

4. The fire-resistive ratings of floors shall satisfy those specified
in Table 51.03-A, bub in no case shall the rating be less than one-
hour combustible or noncombustible, whichever applies.

2. The vpen stairway between 2 floors is in addition to the required
stairways and exit passageways specified 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 exterier 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. Code.
Parapet walls shall satisfy the following requirements:

1. Parapets ghall 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 connect with roofs of noncombus-
tible construction.

(h} All parapet walls shall be properly coped with noncombustible
weatherproof material.

(13) Fme pivision waLLs, 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 noncombustible construction en 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 noncontinuous at the wall.

(14) DETERMINATION OF NUMLER 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 basis:

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

2 The elevation of the first floor shall be at or not more than
¢ fect 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 interior balcony or mezzanine floor which exceeds 25,000
square feet o1 one third (), whichever .is least, of the net area
encloscd within exterior walls and/or fire division walls shall be
counted as a story.

* See Appendix A for further explanatery material.

Register, July, 1974, No. i23
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CLASSES CF CONSTRUCTION TABLE 5.03-A FIRE RESISTIVE RATINGS IN HOURS

{(OR FRACTIONS THEREOF)
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85 IN HEIGHT
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1l gg I’.NE;‘?G“T CLASS A | CLASS A CLASS A || CLASS B | CLASS B | CLASS C || CLASS C [ CLASS C [3)
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; OVER 30 FT. NC - NC-1 NC-0 1 NC-t NC-0 /4 o]
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~—~. NP — NOT PERMITTED
'HT. — MEAVY TIMBER
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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 “0" hourly rated con-
stroetion 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, 198, off, 1-1-73;: r. (9} and (10).
renum. (3) to be {4), (4), (), (8}, (1), (8) to be (8), (73, (§), (M), (10),
am. () (a), er. (3), (b), (11}, (12), (13) and (14), Hegister. Septeinber,
1373, No. 213, eff, 10-1-73; am. (14; (d), Reglater, Pebruary, 1374, NO.
o1§, eff, 4—1-74; r, and recr. (1) (a}: am. (13) (c), Register, May, 1974,
.'\'r?. %21, off. 6-1-74. cr. (11} () and (13), Begister. July, 1874, No. 2034,
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-rvesistive 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 b restricted in
Lelght.

{¢) Stairs and stair platiorms shall be constroeted 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 chapters of this code.

1. Doors leading into main publie eorridors shall be noncombustible
or quality certified glued solid wood core 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 ‘

Building and heating. ventilating
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2(

—_
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Irinnltions and standards

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

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

i peTmitted. _ _
‘_:‘mf\_(h) Wood may be used for finished floors, trim and wall paneling

If open spaces behind the material are completely firestopped with
noncomhbustible materials unless prohibited under the occupancy re-
_quirements of this code.

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

(§) In required fire-resistive floor and roof assemblies one electric
ontlet box, not cxeeeding 16 square inches in area, may be installed
in such ceilings in each 90 syquare feet of ceiling avea. Necessed
electric fixtures shall have protection boxes built above the fixture,

" eonstructed of approved fire-resistant material of rating cqual to

that of the ceiling, to cover the opening in case fixture is displaced.
Duct openings in ceilings shall be protected by fire dampers.

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

(n) A building is of fire-resistive construclion if all the walls,
partitions, piers, columns, fleare, eeilings, roof and stairs are built of
noncombustible material, with a fire-vesistive raling as specified in
table 51.03-A.

(b) All buildings of this classification shail not exceed 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 baleony, rnof decks muy be:

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

2, 8elid lumber not less than 3 inches in nominal thickness, set on
rilgre seeurely fastened tomethor; or

3. Approved 1% inch thick plywoml wilh exterior glue, tongue and
crsave with all end faints cawmarad and D oBlnr o oatprs of hoawes
spaced not over 4 feet apart; or

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

(d) Stairs and stair platforms shall be constrircted nf noncombus-
tible material,

{e) Doors and windows may be ol wood except as otherwise speci-
fied in section Ind 51.02 (5), Table 51.03-B, scetions Ind 51.17, 51.18,
51.19 and 51.20, 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 above.

Note: Public corrldors are intended to incjude principal corridora
serving a floor and teading directly Lo buildine exita, but do nnt Include
communicating passageways within a miven tse arca.

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

» See Appendix A for further explanatory material.
i, - Reglster, Julr. 1974, No. 223
v n
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ot tions s b ol i

(i) Mansards shall be of noncombustible construction.

1. Th* wall construction Lehind msansard shall extend to underside
of voof deck amd shall have a Are-resiztive rating of not loss {han
that specified for exterior walls in table 51.03-A.

- {h) Penthouse and other roof structures shall have enclosing walls
of noneombustible construction and roof framing and coverings shall
be equal to that specified in table 51.03-A, Wood cuoling towers are
permitted. ' .

) Wood may be used for finished flonrs, trim and wall pancling
if open spaces behind the material are completely firestoppad with
noncombustible materials unless prohibited under the accupancy ro-
quirements of this code.

(i Acoustieal materials may he u~cd on ceilings and walls pro-
vided they are noncmnbuatibbe anid the open spaces between furring
eirg enowallz are o omnletels firoatopped  with roneemhustible
material.

(8) METAL FRAME—IROTICTED (~0. 3):

{2} A building is of metad {rane protected canstruetion il the
struetural parts and enclosing walls are of metal, or metal in combi-
pation with other ponenmbusi.ble materials, with time resistanee
ratings as set jvrth in abie olMO-A, ‘

(1) All buildings of this classification shall not exceed a height of
== foot, in wlwh heizht there shnll e not more than 4 storics.

(e} Btairs and stair platiovns hatl be eonstracted of neneamhusti-
ble material.

(d) Rays, oricls and aimilar exterior projections from the walls
shall be consttucted of materind wilh five-resistive ratings not lozs
than that speeified for exterior walls in table 51.03-A,

(o) Mansarda shill e af e embustible eonstruetion,

1. The wall constructien behind manzard shall extend Lo wrnlerside
of roof deck and shall have 2 fire-resistive rating of not lezs than
‘ht specified for exterin w alls in tuvle ALO3-A,

o4y HEAVY TIMBER (300 0

(a) A building is ol voLher con=truction if the stegetis]
Srame congsists of heasy tinder or heavy timber in comtinazion with
Ol rerrfopesd wnperen e nr RELIOneY. e strnetural aml erelosing
ot enule o ne AcL o in b MAIEA N

{b) All buildings of Liis classilieation shall not oxeenl a height ol
75 feet, in which height there shall be not more than 4 atorics,

(¢) Columns:

1. Weod coluinns shall e not loss than 8 inches, numinal, in auy
dimension when supporting floor loads and net less than inehes,
nominal, in least dimension and not less than § inches, nominal, in
wther dimension when supporting roof loads only.

a0 Al wood columns in the atructural frame shall e superimposel,
end to end, enc above the other, and jeined by metal or wood

P bR

NOTE:D See strucluyiw: chapler L G0 s dbUUEAT we i s,

() Floor {framing:
1. Deams nnd girders of wood shall he not less than G inches,

s Hee Appondix A Fove THFEE c  NDLa ko i
Ttewister, July. 1971, No, 223
Lding and headins, venlil
aml e conditloning cinde

wling
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Tasintons and standards

nominal, in any dimension ard nol dess than 45 square inches in
vt .l cross-seetional area, '

5 Wood arches which support floor lozads shall be not less Lthan 8
inches, nominal, in any dimension,

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

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

{¢) Roof framing:

1. Licams and girders of wood shali bu not less Lhan 6 inches,
nominal, in any dimension and not less than 45 square inches in actual
cross-sectional avea.

2 Woud arches, timber trusses, purling and rafters [or reol cun-
struction shall have members not less than 4 inchas, nominal, in width
amd nob less than 6 inehes, vominal, in donth, Spacsd members may
iar composed of 2 or more pieved fed e o B ies, neminaly 1o
thirkness when Bocked solidly thvonriout their intervening spaces or
when such spaees are tightly closed by aconiiaous wouod cover plule
of not less than 2 inches, nominal, in Uickness, sceured to Lhe
anderside of the members. Spiiee plates shull e no less than 3 inches,
gominal, in thickness,

() Iloors;

1. Wood floor construelion shall he tomried aud grooved. or splined
Yopter pot Jess than g bieles peenivnl oD LdmEs e of ~aobld lumber
pizeed on edge and securcly rust. ned togetuer Lo make a iloor not less
than 4 inches, nominal, in thickness. A top layer of ileoring of one
inch nominal thickness shall be placed over all such {loor construction.

1) Stair construction may he of wond in haildings not oxeeeding 2
sovies in Ledght, In 4-story iail 5, nlatforms and stair

neairaction shall be eonstructed of nor ombustible material,

{h) Roofs. Roof decks shall Be:

1. Matched or splined wood roof decking of ot less than 2 inches
i oeninad thickness; er
. Holid lumber not leoss
e s eenvely fastened togetin v

Appronved 11 aneh thoes plaveeaa o coburior wiue, tomgie aid
groove with all end jeints staggered and butting on ceuters of Lreams
spaced not over 4 feet apart; or

1. Other forms of roof decks, if of ronconibustible material.

s oall =2

hness, set un

v EXTERIOR MASUNRY (No. D

(a) A building is of exterior maronry construction if all enclosing
wulis are constructed of masenry or reinforecd econerete with fire-
resisiive ratings zs set forth in table 31.03-\,

1. Exterior masonry walls skall extend to the underside of o
conf rafters or joists o beadeioe points of hears and (russes
2. Fatees between projocting suters, JoistE, eaums or trusses shatl

oot mpel with nony I hinekine e vorhl popeanr-
ctrone material to the undersode 0 e roof deckinme

tir) All buildings of this classifiention shall not exceed a height of
30 feet, in which height there shall be not meove than 4 stories.

oD e

S e Appeernlie A Tar et ler eaplar - B

Iovgister, July, 1a7d, Noo oo
hnbkhing and henting, venbibeliigg
anel i camditioningg codie
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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 shil! 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,

Al A mneanl abhadl b canerueied entirely of noiceombustidhe
material or firezretariant treated wood satisfying the definition of
“noneombustible” i it j= subicet to one of tle following conditions:

1. 10 the mansand s eloser than 20 feet (o the adjoining poperty
ne or other buildingis) on the sume property. ’

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 roof structures shall have enctosing walls
af noncombustible construction and roof framing and coverings shali
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 unproteeted metal i cost-
bination with other nonermiust'ie materiniz and all huildine e-
ments are as set forth in Table 51.038-A uniess viherwize xomplel

1. Heavy timber may be used for interior columns and flone [raming.

2. Interior mezzanines and haleanies within the fivat story may Lo
cmetrueted of one-haur Aees) TE IEHOAI R

1) All buildings of this classidration shall not exceed o il
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 projections front the walls
shall be construeted of muterial with fire-resistive ratings not lesa”
tian that specifisl fur exterior wails in iable 51.03-A.

(7) WOooD FRAME—PROTECTED (NO. T):

(a) A building is of wood frame protected construction 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, conerete, plaster or
veemall the Laiiding iz alen v o ! feame nrotected Duibeline,

1) 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

Plegister, July, 1974, No. 220
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Letinitivna and standards

rafter, 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 acceptable in systems upproved for one-hour fire-resistive
ratings as covered in scction Ind 51.04.

(8) Wdaod FRAME—UNPROTECTED (NO. 8):
(a2) A bLuilding is of wood frame unprotected conslruction if the

_‘_isr.rucl.ural parls and enclusing walls are of unprotected wuod, or un-
“*protected wood in combination with other materials, If such enclosing

~alls are veneered, encased or faced with stone, brick, tile, concrete,
plazor or metal, the building is ulso Lerried o wood frame wnprotected
Lutlding.

th) ANl huildings of this elassifcation shall not exceed a height of
for Dol inowRiva belght toee shadl be nooasore dan 2ostesics,

v¢) Dlowrs, roafs, partitions and stzivs eriy be of woud hut no Joist,
rafter, stud wr stringer shali be less than 2 inches in nominal
thickness. ) :

Iacory: Cr. Reglster, June, 1972, No. 198, eff. 1-1-73;: am. (1)} (&),

renmn. (1) Ce) 1 to be (f), (1) f) 1. 4. to be (1) (0) L. (1) AL th) Un
(i} to be (1) (g) () (D (), () (1) 1. 1o be (2) {5}, {2) 4
(%) (g) 1., () (g) (hy (i) 1o be (2) th) (1) (J), (J) ()
12) (o) 1. & to (3) (e) 1., (7) (b) to be (v}, (T) (¢} Lo be i1}
(od, r (13 (e} 3. Found reer” (8) (n). cro (7y (d), Hegister, ® ptominer,
IR N D sl revrs nulowah, Biegisiae HEUINE BT
el n=1=Td o La) tag 1 Wi, 13) () and roand peor, (3) weh
Ooatster, Judy, 1974, No. & i, 5-1-7 L

g) L.nowo b
1. 10 be (e¢).
am, (Z)

il
€

Ind S104 MNistory: 1-2-536; 1. Register, February, 1371, No. 152, efl.
7-1-7i: cr. Reglater, July, 1971, No. 187, eff, 8-1=71 and expiring 1-1-72,

Fire-Resistive Standards
for
Materials of Construction

(nd 31.01 Seope. This section shall include standards applicable to
LroaUs types of fire-vesative construction. Leguirements esatablished

herein are considersd minimum safety standards and will not neces-

arily result inothe miest alvaniaziud insuranee rates
Historys Cr. Regialer, February, 1i7l, No. 182 elf, T

%-1-71 and recr. eif. 1=-1=72, Itegister, July, 1971, No. 187.

-1=-Tk; r. ell,

Ind BL.041 Iistory: Cr. Register. February. 1971, No, 182, off. 7-1-71;
r. off. ~ 71, and reecr. €ir. l—ll—'n“..'. Ttewister, July, 18971, No, 187 ro Iloen-
G, SO0 N A0S e 1-1-T

Ind 31.42 General requirements. (1) Construction details and
quality of malerial used for these systems must be those used by
the testing laboratory for the test, and/or those dictated by good
construetion prastics

{2) Connection of struetural members. {a) The minimum fire-
resistive protectinon of a connection shall be equal to the maximum
oo me] Dor o the meinbers to which it is attached.

{3) For structural components with a fire-resistive rating ob-
izincd by test with restrained ends, the supporting structure shall
be designed to provide for this restraint.

Y Y L TR

Register, July, 1974, No. 2
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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 integrity required
by this code shall be maintained where the heat transmission crxtena
has been reduced.

(6) The use of fire-resistive p'otectmn ln.phes consent by owner
to maintain matevial in a servieeable eanldition. Where this protoctlon
is concealed, provisions shall be made fnr periodic VlSI.lJ.l. inspection
of the ktxuctuza! inswlating niaterial at cach story,

NOTE: Definitlon of vwner—sve lul bl (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. 137,

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).

Whatery s Cr Begister, ¥
Tolva, whd orerT eff 1-1-7

W thu el Te1-Throrn el

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] Ly the v od tozting laberatory for ref-

erenced {est,

NOTLE: Other testing laboratorien wlll Le recognized as an approved
apvticy 17 a-cented In welting by tra dopartment.

* fee Appendix A for sufiber cxXplamitiory nialerial

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

TABLE |

ASTM Standard Testa

Name of Recognizel Laboratories — = o
~1 ) L-lvd | BE-119 0 (6134

Furest Prod, Lab., Madison, \Wis.*
Nat'l. Bureau of 8t'd,, Washingtun, D.C.

Ohio State Univ., Coiumbus, Ohio
Portiand Cement Amsoc., Skokie, TIl.

Southwest esesred Inst., San Ao,
Tex.

LUnderwritera” Lub,, Ine, Clicage, 10

Unsterwriters’ Lab., Inc., Scarborvugh, |
Ont,, Cunada l X X X X X X
S S
Univ. of valil,, Berkeley, Calilfl. .. box o ox e X
! | i 4

*NOTE: Relerence based on rusvareh anlicvelopment Jdata,  [Facility is not available for
cundueting routioe rating tests,

NOTE! For column Jden.iflcation und speciilc standards adopted, see
subsections Ind 5126 (B8) thru {(23).

Ulstory: Cr. Reginter, Feiruary

: apd oreer el

LR

©IBTT Nl 187 L ff To).Tirop eff.
- Y S -

Ind 51,045 Typical cxamples of Fire-Itesiative Structural Com-
ponents, {1) Basic design and construction for specified fire-resistive
protection of structural eomponents listed in table 2, including ref-
erences (a) through (p), shall be aceeptable.

NO'LI2: Tha following taule {a haded on oiformancs, Interpretation
of varivus test data andsor dola from ASTM E--11% teat (see table ).

* Sea Appendix A for further explanatory material

Register, July, 1974, No. 213
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Detinhtions and standards

1
( ; " having not less than 4 longitudinal rails, and verlical lattice bars
not more than 8 inches apart, and proper stilTening braces or brackets.

(3) LADDER To Roor. Every fire escape which extends higher than
the second floor shall be providad with a ladder teading from the
upper platform to the roof, unless the fire escape stairway leads to

) ) the roof. The ladder ghall have stringora net less than 1% inch pipe,
or not less than 2 x % inch flat bars, st least 17 inches apart in the
 clear. The rungs shall be not less than 3 inch square or % inch
s -ersipound bars, 14 inches center to center. The atringers shall be securcly
tied together at intervals no greater than every fifth mng. The
stringers of each ladder shall 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 ESCAFES. Sliding or chule fire escapes
raay be used, upon the approval of the department of industry, labor
and human relations, in place of “A™ or “B" fire escapes. Every
sliding fire escae shall be provided with a lndder constracted as in
subsection Ind 51.20 (9), extending from 5 feet ahove grade, to
4 feet ubove the roof coping.

History: 1-2-56; am. Ttegister. Neccoinber, 1462, No. 84, eff, 1-1-63: am.
(1) (a), Register. MenTuary, 197i, No, 182, eff. 7-1-71; am, (7), Reglsater,
February, 1971, No. 182 eft. 3-1-71: r. and recr. 61.20 (1) 8} eff, 5-1-71
and exp. 1-1-72 and er. (1) (a) eff, 1~1-72, Register, July, 1971, No. 187:
am. (1) {a), Regleler, June. 1972, No, 198, eff, 7-1-72,

b Ind 51.21 Siandpipex (1) CLASHES OF SERVICE. Standpipe systems
'__:’ are desizned for 2 classes of service; (a) for use 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 features of vach system may be combined in
a single equipment, if served by an automnatic water sunply ¢on-
forming to subsection (2) (g) or (h). All threads on hose and hose
connections shall be interchanpgeable with those of the public fire

C department.

{2) FIRE DEPARTMENT STANDIIPES. {8} Standpipes shall be provided
for all huildings exereding 60 foet in hoight. Required standpipes shall
be installed as conslruction progresses, Lo make them availnbie to the
fire department in the topmost £or constructed. '

(by Standpipes shall be sufficient in numher so that any part of
every floor aren ean be reachcd within 30 feet by a nozzle attached
to 100 feet of hose connecled ‘o the standpipe. When 2 or more stand-
pipes are required, they shall be eross connected at the bottom, and
equipped with individual controlling valves located mot higher than

""" ¢e) Standpipes shall be protected apainst mechanical and fire dam-
age, with outlets in stajrway cnclosures; where stairways are not
encloged, outlets shall be at inside or outside of outside walls, within
onc foot of a fire tower, inturior stairway or fire escape, Dry stand-
pipes shall be accessible fur inzpectinn and nnt enneealed,

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

“and not lees than 8 inches in diameter for buildings exceeding 75

‘ * See Appendix A for furllicr explanatory material

 Negister, July, 1874, No, 22
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44 WISCONSIN ADMINISTRATIVE CODE
. Definitlons and standurds

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. - ; :

{2} Fire department standpipes need not be equipped with attached
hose. :

(g) Automatic water supplies will not ordinarily be required, ex-
cept as provided in subsection (2) (h), or where judged necessary
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 &0 gallons per minute
for a 4 ineh standpipe, 750 gallons per minute for 2 interconueeted
4 inch or single § inch standpincs, and 1,O0D galicls per minute for
larger systems, ]

(3) FIRST AID BTANDPIPES. (2) Standpipes shall be provided as re-
quired in sections Ind 54.14, 55.33, and 57.21.

(b) Standpipes shall be sufficicnt in number so that any part of
every floor arez can be reached withun 20 fect by a nozzle atteched
ta not more than 75 feet of hose connected to a standpipe.

Note: Btandp!pe cutlets ghould be located In occupled mreas, 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 diameler for buildings b stories or
more in height. Material shall be wrought iron or stecl 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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Q ' proved 134 inch hose valve shall be located in emch slory, not more

than 5 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 hose valves where pressure would
otherwise be over 50 pounds.
’ (d) Not more than 75 feet of hose shall be attached to each outlet.
Hose shall be of unlined linen consiruetion, 1% inches in diawmeter,
e _with & % inch nozzle attached, und shall be located in approved
8 - “cabinets 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 tank,
preesure tank or pump.

Note: Data on the design of standplpe systems can ba found in the Stand-
ards of the Nationa! Board of Fire Underwritera for the Inatellation of
Standpipe and Hose Systems. The department of industry, labor and human
relations will ordinarlly approve any Instatiation which 1s 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 five extinguishers shall be charged
in accordance with the instructions of the manufacturer,

{2) Extinguishers shall be conspicuously located where they will
. always be readily accessible and so distributed as to be immediately
{ j available in event of fire. They shall be hung on hangers or set on
brackets or shelves so 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-
nartly approve any extinguisher which bears the Underwriters’ label and
which Is of the alze, and sultable, for the hazard for which it 1a Intended.
Consult the departinent of industry, labor und human relations fur 11aty
of approved extingulshera :

Ind 51.23 Automatic sprinklers. (1) Required automatic sprinkler
' system3 shall be designed and constructed in conformity with good
established practice. Only materials and devices approved by the
department of industry, labor and human relautions may be used.
Reinstallation of used sprinkler 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 weter 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
shall be provided. The bottomn of a gravity tank shall be not less than

. 35 feet above the under side of the roof.

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

jug""‘ ‘ _ (4) Every basement sprinkler system shall also include sprinklers
. ) in all ghafts (except elevator shafts) leanding to the story above.
* See Appendix A for further explanatory materlal.

[T ? Regliater, July, 1974, Neo. 223
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Detinilions and atandards

(6) Every sprinkler sysiem shall have & suitable audible alarm and

¥V gn approved siamese connection marked “To Automatic Sprinklers”,

o b

and otherwise conforming to section Ind 51.21 (2) {e).

Note: 1t will be the policy of the department of Industry, labor and human
relations Lo approve equipment conformlng to standards of thie Natlonal
Board of Firse Undarwriters for Spriokler Elua!pment. alzo materlain and
devices currentily lsted by the L'nderwriters’ borntorles. The commisalon
reserves the rlght to order a sprinkler syatem In any bufiding, regardiesa
of height or number of persons, If the occupancy is eapecially hazurdous.

Ind 51.24 Fire alarm systems. Interior firs 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 basement, with bells, horns,
or other approved sounding devices which are effective throughout
the building. The system shall be so arranged that the operation of
ony one station will actuate all aiarm devices connected to the system
except in the case of a presignal sysiem. Fire alarms shall be readily
distinguishable from any other signalling devices used in the building.
A system designed for fire alerm and paging service may be used
if the design is such that flve alarm signaly will have precedence over
all others.

(2) Every fire alarm system shall be electrically operated or acti-
vated by non-combustible, non-toxie gas except as provided in
section Ind 56.19. Electrically operated systems shall he oper-
ated on closed circnit current under constant cleetrical super-

_vision, so arranged that upsu a circuit opening and remaining open
or in case of a ground or short circu:t in the unjergrounded condue-

tor, audible trouble signals will be given instantly. Gas activated
systems shall be mechanicu!ly supervised and under con<tant gas pres-
sure, so arranged that in case ol a pressore drop an acdible trouble
gignal will be given instantiy. Means shall be provided for testing
purposes.

{3) In buildings more than 3 stories in height, coded fire alarm
systems shall be provided, and the systeins shall be so arranged that
the eode transmitted shall in¥eate ita 1 cation and the story of the
structure in whiel the =ioal oar el
. Exception: (a) In aparinicut buiicings, nun-cded coatinie-us snund-
ing fire alarm systems under constunt electrical or gas activated
supervision will be approved.

(4) Operating stationg shall be prominently located in an accessible
position at all required exit docrs and required exit stairwaya. Oper.
ating stations shall be of an approved type and shall be congpicuously
identified. All such operarinyg staiicns shali be of a type, which after
being operated, will indicate that an alarm hos been sent therefrom
until reset by an authorized in2ans. (Operating stations having a
“Rreak Glass” panel will be accentable. On coded systems having a
device to permanently recowd the transmission of an alarm, “Open
Door™ type stations may be used). The fire alarin operating stations

- sh?ll be mounted not less than 4 feet nor more than 5 feet above the
* finished floor aa measured from the fleor to the center of the box.

* See Apperlix A for further expliuatery material

Reglater, July; & No. 228
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('5) All such alarm systeins shall be tesled at least ence 8 week and
a record of such tests shall be kept.

(6) Existing fire slium systems lhai are eTeclive in operation
will be mccepted if approved by the depnriment of industry, labor
and human relations.

(7) .The gas for operation of non-combustible, nun-toxic gas acti-
vated fira alarm systems shall be supplied from approved pressure
cylinders on the premises. The cylinders shall have sufficient capacity
and pressure to properly opcrate all sounding devices connected tu
the systcu for a pericd of not less thau 10 minutes. Cylinders shall
be removed for recharging immediately after use and shall be re-
placed by fully charged cylinders.

{3) Spare eylinders shali be kept on the premises at all tines for
immediate replacement and separale eylinders for testing shall he
incorporated in the system.

(%) Tubing in connection with non-cernbustible, non-toxie gas acti-
vated fire alarm systems shall Le installéd in rigid metal conduit,
flexible metdl conduit, or surface metal raceways where subject to
mechanical injury. Non-corrosive metallic tubing not less than 3/1¢"
in duuneter which will withstand a bursting pressure of nut less than

500 pounds per square inch shall be uved. The maximum length of

3/16" tubing shall not exceed 300 feet between charged eylinders. All
tubing and other component parcs shall be installed by skilled work-
men in accordance with the provisious of this code. .

Nota: The following sections ure taken (rom the Wliconsin Admlin-
istrative Elvclricel Code,

{10) The encrgy fur ike operation of electrical fire alarm systelus
sha!l be tuken from sources suited to the design of the system. Bat-
teries on systems of less than 110 volts shall not be used.

(11) A 3-wire 120-240 volt or 120-208 volt (3 phase 4 wire) service
wiil he accepted for supervized systems provided the operating current
is secured frouw one ungreunded conductor and the. neutral, or um-
grounded conductor, and the current for operating trouble signal or
signals is secured fiom the other ungrounded conductor and the neu-
trul or grounded conductor, :

(12) Electrical wiripg in connection with fire alarm systems shall
be installed in rigid metal conduit, Hexible metal eonduit, electrical
nietallic tubing or surface metal raceways. Armored cable (metal)
may be used where it can be idshed in haollow spuces of wails or par-

titions in apartments or ruuming houses nut over 3 stories in height. -

Where the wiring is subject to excessive meisture or severe mc-
chanical injury, rigid metal conduit shall be used. The smallest size
conductor to be uzed in any firc alarm system in o building over 3
stories in height shall be No, 14 AWG or No, 16 AWG for buildings
not over 3 stories in height. The wires ghall be provided with insu-
lation suitable for use on cirenits not exceeding 600 volts. Fire alarm
systems shall be conneeted ro the Iime inside of the main service
switch or to the emergency feeder through 2 single pole breakers ov
switches used for no other purpose ond arranged so they can be locked
in the "on” position, and under the supervision of a gualified person.

S Rew Apperddin A for Turtber coipintatory moterial.
Tiessister, July, 1971, Ns
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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 REQUILEMENTS FOR DELIVERY OF ROLLED.

STEEL PLATES, SHAPES, SHEET PILING AND BARS FOL
STRUCTURAL USE, Part 4 ASTAM Duesignation A 672

(2) STRUCTURAL STIkL, Yart 4 ASTM Designation A 36-70a.

(3) COLD-DRAWN STEEL WILE I'OR CONCRETE REIN-
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 i

(5) ZINC COATING (11071-b1P’) ON IRON AND STEEL HARD-
WARE, Part 3 ASTM Designation A 193-13.

{6) DEFORMED AND PLAIN BILLET-STEEL BARS FOR CON-
CRETE REINFORCEMEXNT, Part 1 ASTAM 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 ASTM Designation A 61772,

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

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

(11) STRUCTURAL CLAY LOAD-BEARING WALL TILE, Part
12 ASTM Designation C 54-62 (1970).

(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 BUILDING BRICK. Part 12 ASTM Designation
C 55-71.

(17) STRUCTURAL CLAY NOXN-LOAD-BEARING TII.E. Part 12
ASTM Designation C 56-71.

{18) STRUCTURAL CLAY FLOOR TILE. Part 12 ASTM Desig-
nation C 57-57 (1972).

(19) RUILDING RRICK (SOLID MASOKNRY UNITS MADE

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

(20) SAMPLING AND TESTING NRICK. Part 12 ASTM Designa-
lion C 67-66.

{21) HOLLOW LOAD-TEARING CONCRETE MASONRY UNITS.
Part 12 ASTM Designation C 90-70.

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

(23) ATSORPTION AND NULK SPECIFIC GRAVITY OF NATU-
RAL PUILDING STONE, Part 12 ARTM Designation C 97-47 (1970).

(24) MODULUS OF RUPTURE OF NATURAL DUILDIN

~ STONE. Part 12 ASTM Designation € 09-52 (1970). -

(25} PHYSICAL TESTING OF QUICKLIME AND HYDRATED
LIME. Part 9 ASTM Desiznati-n = 110-71.

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

{27} Not used.

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

{29) AGGREGATE I'OR MASONILY MORTAR. Part 12 ASTM
Designation C 144-70.

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

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

(32) COMPRESEIVE STRENGTI OF NATURAIL BUILDING
STONE. Part 12 ASTX Pesignalion C 170-50 (1970).

{33) HYDRATED LIME FOR MASONRY PURPOSES, Part 9
ASTM Designation C 207-49 (1968)

(34) MORTAR FOR UNIT MASONRY. Part 12 ASTM Designa-
tion C 270-71.
( (85) GYPSUM CONCRETE. Part 9 ASTM Designation C 317-64
1070}, -

(46) MICROSCOPICAL DETERMINATION OF AIR-VOID CON-

TENT AND PARAMETERS OF THE AIR-VOID SYSTEM IN
HANDENED CONCRETE. Part 10 ASTM Designation C 457-71.
(37) CHEMICAL ANALYSIS OF GYPSUM AND GYPSUM
PRODUCTS. Part % ASTM Designation C 471-72.
» See Appendix A l'_or further explinatory materlal
Register, July, 1974, Nn. 220
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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. Part 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 652-70.

- (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 LUMLER..
Part 16 ASTM Designation I} 245-170,

(44) EVALUATING TIIF TOPERTIES OF WOOD-NASE TIRER
AND PARTICLE PANTT. MATERTAT & Part 16 ASTM Desgigmation
D 1037-72a.

{45} LOAD-SETTLEMENT REVATTONSHIP FOR INDIVIDUAL
PILFS I'NDER STATIC ANTAT T.OAD, Poart 11 ASTM Designation
D 1143-69.

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

{47} SURFACE RUNNTNG CHARACTERISTICS O DTUILDING
ATATERIATLS. Pt 14 ASTM Decigmation I8 84-70.

(48) FIRE TESTS OT ROOT COVIERINGS. Part 14 ASTM Desig-
natinn T 108-GR (1070), )

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

(5M NONCOMBUSTIRILITY OF FLTMENTARY 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 163-65 (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,
Wig. Stats., the attorney oenaenl and the revisor of statutes have con-
<onted to the incorvoration Ly veierence of the following standards
of t}oue Americ_an Concrete Irstitute (ACI), P. O. Dox 4754, Redford
ggatmn, Detroit, Michigan 48219, Copies of the standards in reference

® See Appendix A far furtleer eoplanatory malerinl
Reﬁinter. July, 1974, Na_. &3
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are on file in tho ollices of the department, the secrelury of state,
wid the revisor of statules,

(1) BUILDING CODE REQUIREMENTS I'OR REINFORCLED
CONCRETE, ACI 418-71. :

12) RECOMMEXNEED I'RACTICE FOL MANUFACTURED RLi-
INFORCED CONCRETE FLOOI! AND ROOF UNITS. ACI 512-67.

i) MINIMUAM BEQUIREMENTS FOR THIN-SECTION PRE-
UAST CONCRETE CONSTRUCTION, AL 525-6d.

T Eiweryy 1t and reer., Mdeglsier, July, 1974, No. 224, off, 1-1-73.

Ind 51.27 Adoeption of miscellaneous standards. Pursuant to section
227025, Wis, Stats., the atlorney general and the revisor of statutes
have conscnied te the incorporation by relerence of the following
standards, Copies of the standards in referenve ave on file in the
offices of the department, the secrctary ol state, and the revisor of
statutes, '

(1) Alwminum Associntion {The), 60 Third Avenue, New York
City 10017, SPECIFICATIONS FOR ALUMINUM STRUCTURES,
Aluminum Construction Manual, Section 1, second edilion, Novem-
l:er 1991, -

() American Institule of - Steel Construction, 101 Park Avenue,
New verk, N.Y. 10017, SPECIFICATION FOR THE DESIGN, FAB-
RICATION AND ERLCTION OlF STRUCTURAL STEEL FOR
BUILDINGS, February 12, 1969; and COMMENTARY ON THE
SPECIFICATIONS FOR THE DESIGN, FABRICATION AND
ERECTION OF STRUCTURAL STLEL FOR BUILDINGS, Febru-
ary 12, 1969,

(3) American lnstitute of Timber Construction, 833 West Hampden
Ave., Lnglewoud, Colorado 80110, STANDARD SPECIFICATIONS
FOI STRUCTURAL GLULD LAMINATED TIMBER OF DOUGLAS
IR, WESTEEN LARCH, SOUTHERN PINE AND CALIFORNIA
LEDWOOD, AITC 117-71; STANDARD SPECIFICATIONS FOR
HARDWOOD GLUED LAMINATEDL TIMBER, AITC 119-71;
STANDARD SPECIFICATIONS Foli STRUCTURAL GLUED LAM-
INATED TIMBER USING “E" RATED AND VISUALLY GRADED
AT AIBER OF DOUGLAS FII, SOUTHERN PINE, HEM-FIR, AND
LUODGEPOLE PINE, AITC 120-71.

(1) Anterican lron and Steel Institute, 160 East 42nd 8t,, New York,
. Y. 10017, SPECIFICATION FOR THE DESIGN OF COLD-
FORMED STEEL STRUCTURAL MEMUBERS, 1965 edition, includ-
ing Addendam No. 1, Nov. 19, 1970; SPECIFICATION FOR THE
DESIGN OF LIGHT AGLE, COLD-FORMED STAINLESS STEEL
STRUCTURAL MEMBERS, 1968 edition.

(3) American National Standards Institute, Inc., 1430 Broadway,
New Yok, N. Y. 10018, SPECIFICATION FOR REINFORCLED
GYDI'SUM CONCRETE, ANSL A 59.1-1968 (ltev, 1972); SPECIFICA-
TION FOR VERMICULITE CONCRETE ROOFS AND SLABS ON
GRADE, ANST A 122.1-1065,

(6) American Welding Society, 260 NW 7th Street, Miami, Flor-
ida 33125, STRUCTURAL WELDING CODE, AWS D 1.i1-T72.

= ®Nee Appendix A for further explupatory malerial.

Regiater, July. 1971 Nn, H
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{7) American Wood Preservers’ Association, 1625 Tye Street NW,
Washington, D, C, 20006, ALL TIMBER PRODUCTS, STANDARD
FOR PRESERVATIVE TREATMENT DY PRESSURE PROCESSES,
AWPA C 1-73; LUMBER, TIMUERS, DRIDGE TIES AND MINE
TIES, PRESERVATIVE TREATMENT LY PRESSURE PROC-
- ESSES, AWPA C 2-73; ROUND POLES AND POSTS USED IN
_BUILDING CONSTRUCTION—PRESERVATIVE TREATMENT BY

PRESSURE PROCESSES, AWPA C 23-72,

_ (8) National Forest Products Association (Recommended hy), 1619
21, oy e Massachusetis Ave. NW, Washington, D. C. 20086, NATIONAL DE-
SIGN SPECIFICATION FOR STRESS-GRADE LUMBER AND ITS
FASTENINGS, 1973 edition, including SUPPLEMENT TO 1973 EDI-
- TION, dated April 1973, : '
(9) Steel Joist Institute, 2001 Jeflerson Davis Highway, Arlingtan,
Virginia 22202, STANDARD SPECIFICATIONS AND LOAD TA-
' BLES, 1973.

(10} Truss Plate Institute, 914 18th Streel NW, Washington, D), (.
20006, DESIGN SPECIFICATIONS FOR LIGHT METAL PLATHK
CONNECTED WOOD TRUSSES, TPI-T4. .

(11) Superintendent of Documents, U. 8, Government Printing
Office, Washington, . C. 20402, U. S, PRODUCT STANDARDS TS
1-66 for softwood plywood/construction and industrial, including all -
amendments through No. 6, dated June 8, 1970 (National Dureaun of
Standards).

Histeryt Cr. Regiater. July, 1374, No. U4, efl. 1-1-70.

&

Next page is numbered 46g

* Mee Appendix A for furthier eaplanadory material,
Heglaler, July. 1974, No. 223
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CHAPTER IND 53
STRUCTUKRAL REQUIREMENTS

Scope {nd iz ea| BAUREY
Dend loadds Insl Lot aetion

Live luadls Lnd Migvellnneous Jesign-
wind louda conatruction detiils
Impact lols T Tustn

Faoad eombinations Il Vencer, furring aml trim
eperal . T ! . Cogierele peuirements
S0il bearing caparecity Lol i vivpsum enteerete require-
Uinprepared Gl nulerind, mvnts

urganic ratervial Il 5312 W divulites cenerele e

1 penet wan iyt [TH {1 EY

I faed 3000 Ntrueturnd  sleel regquiee
Sutthement nnls
Protection of :oljuining Ind 53,31 Cuald-farmed steel res
propérty . . quirements

Cut or il sloeques tnd ist prequirennents
Pute foumbations el G403 Stractural welding  of
Uenaral steel

Materiuls il Auminumm [raming  re-
Alusonry  units yuirenents

Mortur Tl | sSinlnlesa =teel reguire-
Musonry grout nwenty

Cementitivas msteriols hl 54 e metals

Water Il vienernl

Relnforcing, ties and  (od Muterlals aml design of
anchors - structural cloments
Denign el 3367 Npecind 8ystemas

Types of misonty tned S5 Minkmum cunstraction ve-
Emplirical methed ol de- quirements

atgn

Nteel

fistorys Chapter bind 32 as il existnd on Decanber G THTE, wis
repealed and a new chapter Ind 31 was crealed Register, July, 1074,
Nu, 223 effective January 1. 1970,

Noter Ind 53206 iz eWective January 1, 1976,

Ind 53.01 Scope. This chapter provides the minimum requirements
for the structural design of all buildings, structures and Toundations
to provide safe support of all dead luads, superimposed live and spe-
cial loads, without exceeding the preseribed allowable stresses or
departing from accepted engineering practice,

fiseorys Ve Demister, Judys KL Noo ZTE el 1-1-50

e ko vhig chapter will e

Nate: Defervnees, AP standards el
ideentified by the degignution wod b ber of stundiard [ullowed hy
& cross-reference., The crosx-refereiice will mive (ull delail of _the
subject name and rvar of standard, Haample: ANTAM C-55 [ind G125
116))

MINIMUM ALLOWABLE LOADS

Ind 53.10 Dead loads, All buildings and structures, and parts
thereof, shall be designed and constructed to support the actuai dead
weight of all component members in addition to the weight of parti-
tions, ceiling finishes, floor finishes, siairways, safes and service
cquipment such as sprinkier systems, plumbing stucks, heating and
air conditioning equipment, electrical equipment, elevalors, Hues and
similar fixed equipment which become a part of the building.

Histery: Cr. Neglater, July, 1974, No. 223, off, 1-1-7i

Note: Unlexs the projuct owner subenils o wrilien applicatioy for
waiver, the deppdstiment will congisder 3§ pommnls pee #tuars foot as mini-
M ser Ceyinpient load,

LRegister, July, 1471, No, 213
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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 TARBLE 53-1
FLOOR LOADINGS
Occupancy - PSF
{a) Business .
1. Offices oo v e b
2, Offices with he: avy business machines, heavy Rles, hook
stacks e 100

(I}) Mercantile
1. Retail stores, shops, banks, restaurants, taverns, funeral

hOMEeS o e oo e e e .o DD

2, Wholesale stores - . _ .____ e - 125

{¢) Industrial
1. Manufacturing, light _____ e e e 100
2. Manufacturing, heavy __. . 150
{d) Storage
L. Warehouse, light .. L L __ 125
2, Warehouse, heavy _____ i emraen 250
EEN - 3. Paper storage
a, Compact .. - _._  ..__._.Bib psf oper £t of I
L, Loose _______. e oo oW psT oper £ of ht,

4. Garages—storage ovr repair - __._____________________ 80
or 8,000 pound axle load in any possible 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 53,11
(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 pussible position
(whichever produces larger stresses)

(r) Assembly areas
1. Armonries, drill rooms __ . __________ . ____ 150
2, Assembly halls, auditoriums, lecture halls, churches, lodge
rooms, theaters, courtrooms, halconics, with:

a, Fixed seats _ . _____ .. L iimim——— B

b. Movable seats __ . ___ _ [ UOR (t1

3. Dance floors gymnasiums, E\lnlntwn luuma pa:.-\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@' Table 33-1 (cont.)

Occupancy PSF
5. IMleors supporling portable reviewing stands, grandstands

or DIeBCRRYS e e e cmmmmmmmn mmmomm—m = L

Note: Sew Ind 3556 far designing of pertable units. )

6. Stage floors _ e [, e 150

{f) Educational
1. Schools and related facilities
a. Classrooms, study rovoms, luburatories, display areas,

OCes o e e me e mm————mar = ol
b. Floors of open plan schools o mnueomoae oo 75
c. Industria! arts, home cconomics, music and Land rooms 80
d. Gymnasiums, cafeteria arveas oo e m 1040
2. Libraries (public or in schools)
a. Iteading aYens o cocoo e imimmeeee - oo —oem Gy
by Stack arveas (20 psf per foot of height) bul not less
PhAN oo e oo e e e e o 150
3. Museums and mrt galleries —_ . oo e e 80

{g) Residential
1. Apartments, dormitories, guest rooms in hotels and motels 40

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

. asylums, cells in penu! institutions oo 40
B, 2, Operating rooms in hospitals, c¢linies e 60
( (i) Miscellaneous (applies tu all ovcupancies above)
L 1. Stairways, corridors, vestibules, lohbies
s a. in residential and institutional buildings .- _______ 80
b. in all other uildings - .- . . mcmmm e oo
2 Rest rooms and toilet ruoms in publiec ploees ... ____ a0
’ 3. Equipment rooms (heating-ventilating, mechanical, elec-
. trical) equipment weight plus 40 psf, but nut less than __ %3
- 4. Structuraj sidewalks and promenade decks
a. with no vehicular restrietion __ oo .. 250
or 12,000 pounds concentrated load in any position

b, with vehicular restriction _ . .. —_._._ 1D

(2) Loads not specified in Table 53-I. See Ind 53.11 (1}.

(3) Live load reductions.

{a) No reduction of live load shull be allowed in the design of any
slab or joist.

(b) No reduction of live lvad shall be allowed in the occupancies

’ - mentioned in Table 53-1 subsections (d) storage and .(¢) assembly

areas,

(¢) For determining the total live load carried by foundations,
columns, piers and walls, the following reductions can be applied to
the entire floor area tributary to these members:

carvying theveof . . - .. 0%
carrying 1 floorand voof . . V%
carrying £ loora and roof e 10%

carrying 3 floors and voof . . _____.__________ 20%

Regloter, Juiy, 1371, 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 % 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

ROOF 1LOADS

7nne 1 &0 PSF

Zone 2 30 PSF

Sy e

otoato

jevomare

fmamann .
-

}OB"MI ' ———ta

mtmion
arrgmon slarim  memet

mmeoain  ACAT

|
' .

T
|
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(8) Special-purpose rovfs. Greenhouses shall be designed for not
less than 20 pounds per square foot.

(b} Inervense 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 designer shall make special
provisions for increased loading at such locations.

Iinteryt Cr. Reglster, July, 1974, No. i), eff. 1-1-75.

. Nute: The department will accept gpecial provislons such as outlined
in, but not limited to “Structural Information for Bullding Deslgn In
Canade.” Supplement No. 3, National Building Code of Canada; or the
rerommendations of the Meta! IHuilding Manufacturers Aasociatlon,

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

Up to 60 feet .o eamem 20 pst
Over 50 to 100 feet ___ e e 25 psf
Over 100 to 150 feet o 30 psf
Over 150 to 200 feet . e 35 pst
Over 200 feet oo oeceecca———————- 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 effect 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 rokcEs. Buildings and structures, inelud-
ing ottachment of roof to building or structure and anchorage 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 valucs set forth in Ind 53.12 (1). These
suction and uplift forces need not be considered as additive to the
design wind loads in the overall 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 iz anchored to foundations of
suflicient weight to resist this force, The weight ol varth superinmposed
over footings may be used to caleulate the dead load resisting moment.
Sufficient diaphragm bracing, diagonal bracing or rigid connections
hetween uprights and horizontal members shall be provided to resist
distortions. )

{4) SHAPE FACTUNS. The following shupe factora may be used for
the design of structures such as chimneys, tunks and solid towers
in conjunetion with Ind 53.12 (1). ‘

Horizontal cress-section Shape factors
Bquare or reclapgwlar - .. 1.0
hexagonal or octagonal . . __________________. .8
round or ellipticgl ______________________________ 0.6

L o T ED . N
(5) Winp LOAD ANALYSIS. More exact wind load analysis will be
acceptable if a recognized procedure is used,
Hisiorys Or. owiater, July, 1974, No, 2235, off, 1-1-75.

Register, July, 1974, No, 223

43



52 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
Htructural Divislon of ASCI, Test Commlilies on Wind Forces (ASCE
Transactions, Vol, 126, I'art 11, Paper No, 12§9),

Ind 53.13 Impact loods. (1) LoOADING. 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) HORIZONTAL AND LONGITUDINAL CRANE FORCES, The lateral foree
on crane runways shall be equal to 209% of the sum of the crane
capacity and the crane trolley (but exclusive of other parts of the
erane). The force shall be assumed to be applied at the top of the
rail, one-half on each side of the runway, and shall be considered
acting in either direction 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

Mintoryy 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. Xegister, July, 1974, Nu. 221, ell, 1-1-T3.

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 £23
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loading of the soil shall not exceed the specified bearing capacity
unless verified by a written report (as explained in subsection (1)
above).

TABLE 53-11

PRESUMPTIVE SOIL BEARING VALUES
Type of Soil d PSF
1. Wet soft clay; very Ioose sitt; silty elay —__ ... Verified methad
Ind 83.21 (1)

2. Loose fine sand; medium clay; Inose sandy slay soils .. 2000
do Sl elay; firm inorminie silb o il e $,000
4. Medium (Arm) saml; loosr sandy poavel; Hem =amiy clay

soils; hawrd dry clay . ... oo iiciim e o— 440

3. Dense sand and gravel: very comipact mixture of clay, sand
and gravel oo o ieo i eeeem e GO0D
6. ROCK o ommmmmmoem oo [P A1 ¢]1]

(b) Confirmation. The presumet svil beaving values shall be eon-
firmed by exploring the type of sail to a depth of at least & feet below
the footings during or before construction, The dsigner shall sulmit
u report of confirmation to the department,

{¢) Varying soil strata. Where the bearing matevials directly under
a foundation overlie a stratum having smaller allowable heaving
values, such smaller values shall not he exceeded at the level of such
stratum.

Hintory: Ur. liegister, July, 1474, No. 223, eff, 1-1-75.

Ind 53.22 Unprepared fill material, oreanie material, No foundation
of buildings or structures shall Le placed upon unprepared (ill mute-
rial, organic soil, alluvial soil or mud unless evidence has been pre-
sented to the department showing that the proposed load will be
adequately supported. This ¢vidence shall be in the form of a written
veport and shall be based on soil analyses, load teats or other aceept-
able criteria.

Minduryp Ur Degaster, o ael b N 105, elf, 10T

Ind 33.23 Frust penetration, (1) Footings and foundations shall be
placed below the frost penetrution level, hut in noe cuse less than 42
inches below adjacent ground. Such foolings shall not he placed over
frozen material, )

(2) Exceptions. (a) The edges of Hoating  slabs constravied on
grade need net be installed helow the minimum 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
forces from damaging the structure,

Himory: Cr. Register, July, 1954, No. 224, ell, 1-1-7a.

Ind 53.24 Piling, (:1) GENERAL REQUIREMENT. Pile foundations shail
be designed and instalied to adequately trvansfer the structure loads
te underlying or adjacent soil bearing strata.

e

Register, July, iH?l, Nu, 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 SOUL 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 hartmer (lhs.)

H =fall of striking part of hamner (ft.)

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

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

(b) Substantiction of Iigher allowable [oads. 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 preecdure 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 ON FILE MATERIAL STRENGTIL.

(a) The compressive stress.in any cro~s-s.rtion of a pile shall 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 =cetion 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 cross 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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(7} TYPE OF PILES.

(a) Timber piles. Timber piles shall conform to National Design
Specitications, Part X (Ind 4127 (8)]. In addition, the tops of treated
piles, at eutoff, shall be given 3 coutx of hot creosote, Tollowed by a
coat of coal-tar pitch; and the cutoff shall be encased not less than
1 inches in cancrete footing of the foundation.

(h) Precast concrete piles, Precast conerete piles shall be cast in
one picce and shall allain i compressive strength of not less than
‘3,000 psi prior to driving, There shall be « minimum concrete cover-
ing of 2 inches over all veinforeing bars. 1'recast conerete piles shall
be designed to resist stresses induced by handling, driving and super-
imposcd loads.

(¢} Cugtetu-plivce conerde piles, All conciete for cast-in-place piles
shadl develop a compressive strength of not less than -3,000 psi
teinforcement shall have n convrete vover af one ineh in casrd piles
and 2 inches in uncased piles.

1. 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
altowuble compressive stress in concrete shalt not exceerll 0.33 f'.
The concrete shall be depesited in a shaft free of foreign matter in
a4 continuous eperation =0 as ta insure a full sized pile without voirls
or segregation

2. Metal formed piles. Cast-in-place piles in contact with a steel
shell or easing shall have a minimum tip diameter of 8 inches and a
minimum average diameter of 1V inches. The shell and casing shall
be sufficiently strong to vesist collapse and sufficiently watertight to
exclude water and foreign material during the placing of concrete.
The shell or casing cannot be considervd as o loal carrying part of -
the pile. The allowable cvomptressive stivss in concrete shall be as
stated for uncased piles, but it may be incrensed to a maximum value
of 04U " if the lollowing comdtitions nre sutisfied:

a. The thickness of easing is not less than G747 inches (14 ga
AlSI). ' : '

L The ensing is stapless or is provided with zenms al sipenpth
vouad to that of the casing.

e. The pile diameter is not greater than 18 inches,

(d) Conerete-filled “pipe and inpered tubndar piles, Cone rete-filted
pipe und tapered tubular piles may be driven open-ended ov closed-
ended, Pipe or tapered tube piles driven with eclosed ends shall be
treated 08 a east-in-pluce concrete pile with metal easing and shall
e governed by the same.regulations upplicable therelo with suitable
load-bearing allowance made for the metal easing, 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 prool furnished
of the condition of the rock. The allowable stress in steel is 35 F,
but 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 ineffective by driving.

1ER g

Regluter, July, 1974, Nu. 223
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(e) Structural steel piles. No seetion shall have a nominal thick-
ness of metal less thun % inch. When an H-shaped scction is used,
the flange projection shall not be more than 14 times the minimum
thickness of metal. The steel stress shall not exceed 035 F,.

Iintery: Cr. Liegister, July, 1974, Nu. 223, elf. 1-1-75,

Ind 53.25 Settlement. Where footings or floating slabs are plnwil
upon clays or other materials which are subject to settlement, an
analysis for such buildings shall include consideration of total and
+differential settlements anticipated. .

listery: Cr. Reglater, July, 1374 No. 223, eff, 1-1-76.

Noter Nection Ind 5326 following 13 clfleciive Januury 3, 19746,

Ind 53.26 Protection of adjoining property. {1) Any person muking
or causing an excavation to he made to a 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 er settle, but shall not he linble for the
expense of underpinning o extending the foundation of buildings on
ud;ommg properties where his excavation is not in excess of 12 feet
in depth Before commencing the excavation the person making or
eausing the excavation te he made shall notify in writing the owners
of adjoining buildings not less than 30 days before such excavation
is to be made and that the adjoining buildings should Le protected.
The owners of the adjoining property shall be given access Lo the
excavation for the purpose of pl‘ut('c.tlnn' such adjoining buildings.

(2) Any person making or causing an excavation to be made ex-
ceeding 12 feet in depth helow the grade shall protect the excavation
50 that the soi! of adjoining property will not cave in or setile, and
shell extend the foundation of any adjoining buildings below the
depth of 12 feet belew grade at his own expensc. The owner(s) of
the adjoining buildings shal) extend the foundations of their Imlldings
to a depth of 12 feet helow e ulu A his own expense as provided in
the preceding paragraph,

hatory: Cr. Negister, July, 1971, Noooz223, off, 1-1-76.

Ind 53.27 Cut or 6l slopes, (1) PERMANENT ¢CT o FILL SLOPES.
Cuts or fills adjacent to any building, structure or property line shall
e so constructed or protected that they do not endanger life and, or
property. I'ermanent cul stopes shall nol iwe steeper thun 1% hori-
zmtal to one vertical amwd permunent £l slopes shall not be steeper
than 2 herizental to one vertical unless subsiantiating data justiiying
steeper slopes are submitted.

(2) TEMPOURARY CUT OR FILL SLOPES, For temperary cuts and fills,
refer to Wis, Adm. Codez Chapter Imil 6—Trench, Excavation amd
Tunnel Construction, and Chapter Ind #5—Sufety in Construction,

Mistory) Cr; Hegister, July, 1974, No, 292, eff. 1-1-7a

Ind 53.28 Pole [oundalions, Structures that use poles embedded in
earth or embedded in councrete footings in the earth to resist axial
and lateral loads shull have their depth of embedment determined as
apecified in this sectien,

(1) CONSTRUCTION BAUKFILL REQUIREMENTS, The space around the
pole shall he backfilled in accordance with one of the following
methods: '

(a) The hole shall be made 1 inches larger than the diameter or

l:--m:l'u.-r,_.lul‘y.__ 1974, No, 213
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O : diagonal dimension of rectungulir or square poles. 1L shall be back-

filled with 2,000 psi coucrete. .
{b) The backfill shall be of thoroughly compacted clean sand,
: (2) DESIGN-NONHESTRAINED PoLES. 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,
C A "1 + 1.36h
=73 ( b+ A )
depth of embedment, ft.
A= 234P/8\
= applied hovizental foree on pole, i
N, = pd/l, see Table 5d-TI1

Nutep Fop frst approximaton ol 2 de follawing Tormuln nay he

| [E TR —
4.4 12 b 1Y
d= 15n

It = diameler of concrele casing, {L.; when nonencased In concrete,
dianin-ter or dimgoual dinension of sSquare or reclapgular pole, fL

I helghit above grouml line at ‘which foree "1™ js apnited [if pole
has fixity at top, such us provided Ly knee brace, " acts AL
inflection point (may be axsumed ot % h)], ft.

1= ullowable luleral prasive sail pressure,t paf.

i Unleas 1 mure exuct soil analyais method j= used. the allowahle

Jasalve sl pressure shall b tererminesl ns fullows:

TANLE S-111
ALLOWANRLE LATERAL S01L PRESSURE

( ’ | Alkewable Pasiive Suil

1
Suil T'ypes taee Table 50 1D i Presaure, pal per Taut ! S unsd B values ahall
ook ddeptia below gradl- ot excertl, el
' i
1 and 2 (Not wail drained) . _ . ! 1eHs 1, hudh
3 and 4 iWell drained) .. ... ! 2 2,000

5 and 6 (Well drained)  ._.. T Hu T

(3) DESIGN—RESTRAINED POLES. Where eonstraint is provided at the
C_ ground surface, such as a rigid floor or pavement, the depth of cmhed-
ment shall be in accordance with the following formula;
26 Ph
d= ‘/ s
where: S, = ml, sce Talde 53-111L )
ilistery: Or. Register, July, 1974, No, 223, eff, 1-1-75

MASONRY

ind 53.30 General. (1) Scork. The rveguirements of Ind 3.0

through 53.36 hercin sha!l apply 1o the design, construction and mate-
’ rials used in all masonry and similar work under this code.

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

(3) DiMEN8SIONS. Dimensions specified hercin are nominal unless

o, Otherwise stated, The actual dimensions may vary from the nominal
. : by the thickness of a mortar jeint, but not more than one-half inch.
Mistory: 1. Register, July, 1974, No. 22, ell, 1-1-T5

Register, July, 1974, No. 223
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Ind 53.31 Materials. (1) GENERAL REQUIREMENTS, Components uscd
in the construction of masonry shall he as required in sections Ind
53.8311 through Ind 53.316.

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

Wistory: Cr. Register, July, 18974, No. 2893 ofC. 3-1-75,

Ind 53.311 Masonry units. (1) GENERAL. (a) Solid und hollvw units,
A solid masonry unit ie & unit whose net cross-sectional area in every
plane parallel to the bearing surface is 75% or more of jts gross
cross-sectional area measured in the same plane, A hollow masonry
unit has a net cross-sectional area less than 75% of its gross cross-
sectional area, ‘

(b) Quality. All musonry units shall he fiee from eracks, lamina-
tions and other defects or deficiencics, including admixtures and coat-
ings, which may interfere with proper laying of the unit or impair
the strength or permanence of the strueture,

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

(d) Marking requirements, Muasonry units shall be of distinctive
design o1 appearance, or marked so that the manufacturer is iden-
tified, as required by the department,

{e) Surface condition «t time of wge. 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 sbricture. Hollow masonty units shall he laid
enly in positions as tested for compliance,

(2) CLay AND SMALE UNITS. Clay and shale units shall be made of
burned elay or shale or mixtures thereof with or without admixtures,

{a) Selid units (brick). Units shall conform to giade SW roquire-
ments of ASTM C-62 [Ind 51.25 (19)]. ’

(b) Hollow units (tile and hollon bricl: ) .

1. Load-leaving units, Units {for use in load-bearing and exterior
walls shall conform to grade I,BX roequirenients of ASTM C-34 [Ind
51.2)53 (11}], or grade SW vequirements of ASTM C-652 [Ind 51.25
(41)]. .

2, Non-load-bearing units. Units for use in nen-load-hearing parti-
tions shall be specially marked and shall conform to the requivements
of ASTM C-56 [Ind 51.25 (17)]. Such units may alse he used for non-
structural purposes in concrete floor construction.

4. Units for floor construction. Units for structural use in fluor
canstruction shall conform 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) Solid unite. 1. Small units (brick). Units shall conform to
grade N reguirements of ASTM C-65 [Ind 61.25 (16)]. - '
. ledtismler, July, 1974, Nq. 223

Ly e
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2. Large units (solid bock). Units shall econform to grade N re-
quirements of ASTM C-145 [Ind 5125 (30)].

(b)Y Hellow units (hlurks}. Units shall conform to grade N require-
ments of ASTM C-% [Ind 51.25 (21)]

(4) NATURAL sToNE. All natural building stone for use in masonry
shall be sound and free from loose or friable 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
shall be laid anly -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 he 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 shall be made with portinnd eement, water
and suitable mineral aggregates, with or without admixtures, and
reinforced if required,
(b) Stardards. Units shall have a minimum compressive strength
of 6500 psi and a maximum water absorption of 6% when tested as
2 x 2 inch eylinders or cubes,

(6) ARCHITECTURAL IRECAST CONCRETE. Units coverad under this
category are homogeneous or faced, wet ecast non-load-bearing cen-
crete products. Load-hearing precast concrete units shall conform to
the requirements of Ind 53.40,

(&) Cemposition, Units shall be made with portlund cement, watey
and suitable aggreguates, with or without admixtures, and reinforced
as required.

(b) Standards. Units shall conform to the requirements of Table
33-1IV.

TADLE 63-1V
ARCHITECTL AL PRECANT CONCRETE PHYSICAL REQUIREMENTS

Cemprensive Strengtht |
Use Minimum qwi) Wiiter Purposefulty
Al nin Vnteainml Aic
Avic of 3 Indviduad 5 Maximum o, Munusum )
Fapmeel to freeze-thaw cycles 0 4 50 0 3 s K H
texterior) | : i
All uthers . ,_.- A5 L 3,000 i
linterivr) | i

1 Compresslve sirength shull be determined by proccedures outlined
in ASTM C-39 [Ind 6126 (12)) or C-42 [Ind 51.25 (13)].

(7) Gypsuam UNiTs. Units shall confarm te 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) MiscELLANBOUS UNITS. See Ind 50,12 for all other polential
masonry units,
History: Cr. Negiater, July, 197t No. 222, 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
W
¥4, Cementitious materials, See Ind 53.314.
2, Aggregates. Aggregates shall conform to the following require- -
ments and to the requirements of ASTM C-144 [Irul 51.25 (29)].
a. Aggregates shall be graded within the limits of Table 63-V.

PADLE SI-V
MASONRY SAND GIRADATION REGQUIREMENTS

I
i I'errenlage Fassing
Rieve Rize | - B TR
: | Natural Sancd Munufucture/l Saml
| .
| T [ i 100
Noe. B .o a0 ---ns e e Wi o JIHI 95 to LU
CNoo i R o 0w L0 TU tn L0
No, 0. ... .- - . . 0L Th M 7H
No. BO__.......... e S | o 35 Uiy 40
No, 100 ..o - - A 2o 16 10 to 25
No. 200_,.. ... . [, e 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 :
MORTANR PROVEIVFY REQUIRKMENTS

{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
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TARLE Si-VvIL

MORTAKR PROPORTION RESTIICTIONN

l: il iaas Materials
rtions by Volume: . Aggregule
B | -— - . t Meanurel in
Poctland § Musanry | A sdump Irnwe
{‘epent ¢+ Cement time condhitions
H i
1 UM ' Mot e Lhan
1 uver 1{ tu g 120w not
1 over Tg ke L1y 0 more than 2
I over 1 ta2hy, | .
Musonry Cement Mortar i
Mol 1 1l !
8 L 1, 1 . i
Noooo o0 Ll 1 .
L, | 1 1

(3) GYPSUM MORTAR. () Stundurds, Gypsum moctar shall be cam-
posed of one part of unfibered calcined neat gypsum to net marve than
3 parts sand by weight, with suflicient water added for workability,

{b) Uxe resirictions. Gypsum mortar shail be used only with gvp-
sum tile and block units or as fireproofing.

(4) MISCELLANEOUS MORTAKS. {a) High bend worlars. See seclion
Ind 50.12 for all such mortars, glues and speeial addditives,

(h) Specinl nre morturs. See Table H3-VIIIL

(5) Boxp. It is required that suflivizat bond be developed to hold

the masonry assemblage together and let it act as a single unit,

Nete: Initial rate of obsorption of ningonry units and quantity uf
vntrndned ady in morlar are fie-tors adfectingg bond gtrength.

(G) Monrtalt USE. Misonry shadl Ine Tadd i miortar ol the Lypes listed
in Table 63-VIIL

TAMLE S3-VIEL

MORTAR LSE REQUIREMENTS

Kimd of Masoenry Toajques of Mortar Permitierd
Louub-besring or nun-load bearing

wasoney in contact whh earth : M oor S

All other load-bearing masenry M. or X

Nopnu-logd-bearing masonry in cxlerior!
and exposed localions Wwheve a hixle
drgree of Tesistance to (rost uctinn i

deyvlred Mo oor N
Al ather non-lond-bearing wat's il
partitions M,SN or U
Fireprooting M, H.N, (r or pypeun
Mpecial masonry;
Gypruwn partition tile or bl RN LI
IYivebrick or tlle lefrivtory nle metling
Stk or chimney wails Composerld of portiand ceneent.
whedd e pratty and
aprregate

Ilintory: Cr. Register, July, (974, Noo 223 elf. 1-1-7a.
Register, July, 1275, Nn, 22
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Ind 53.313 Masonry grout. Masenry grout for non-enginecred ma-
sonry shall be type M, S or N mortar, as used in the construction,
to which water is added to produce a consistency for pouring without
segregation,

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

Nete:r Masonry grout for rveinforeed masnnry shull canform e e
requirementa of ANTM =376 {Ind 5125 (d4) ]

Ind 53.314 Cem.ntilioux materials, (1) PouTLAND CEMENT, Portland
cement shall conform to the requirements of ASTM C-1530 [Ind 61.25

- (31)].

{2) MasuNgY CEMENT. Masunvy cement shall conform tlo the ve-
guirements of ASTM C-91 [Ind 51.25 (22)].

(3) Hvpraten Live. Bwdeated lime hall conform to Type 8 ve-
quirements of ASTM C-207 [Ind 51.25 (21} .

{4) Gyrsi'M, Gypsum shall conform to the requivements of ASTM

C-22 [Ind 51.25 (9)].
Mintory: Cr. Tegister, July, 1871, N, 223 eff, 1-1-75.

Ind 53.315 Water. Wuter shall be ¢lenn sl free from injurious
amounts of oil, acid, alkali, salt, organic matter and other deleterious
suhstances. ’

History: Cr. Regiater, July, 1974, Nu, 2z, eff, 1-1-70.

Ind 53.316 Jteinforcing, tivs and anchors, (i) REINFORCING Bals.

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

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

(2) CONTINUOUS JUINT REINFORCEMENT., (a} Material. Ties shall
be fabricated from the equivalent of cold drawn wire conforming to
the requirements of ASTM A-82 [Ind 51.25 ().

{b) Cuating. Ties in extevior wails amd potentially wet areas shall
have noncorrodible eross wires for the intended use. Conformance
with Class 3 reguirements of ASTM A-116 [Ind 51253 ()] is
acceptable.

(c) Assembly. Ties shall consist of the equivalent of at jeast 2
No. 9 steel wire gage longitudinal wires or rolds with No, 9 steel wire
Eage cross wires or rods spaced not over 16 inehes apart adong each
longitudinal wire or vod electrically fush or huit welded to tic Lhe
outside wires or rods logether and provide mechanical hond,

(d) Limitations. Tics shail be of such dimensions that tiey provide
the following:

1, Overlap of at least G 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 wall thickness.

3. Minimum actual cover over all but the eross wires or rods of
s inch clear from all masonry unit faces and their joint surfaces.

{8) INDIVIDUAL TEES AND ANCHORS. {a) Material, Ties and anchors
shall be fabricated from sieel, brass, bronze or other approved mate-
. xial. See Ind 53.322 (5) (c) 1. h,

- M 30 (b) Coating. Ties and anchors for use in exterior walls and poten-

tially wet areas shall le noncorredible for the intended uwse. Zinc

 Heglster, July, 1874, No. 223
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coating (hot dip) conforming to the requirements of ASTM A-153
[Ind 51.25 (5)] is acceptable

{¢) Limitations. 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) PracriceE. All masonry shall oe designed with adeguate
strength and proportions to support all :ntended supérimposed 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 £1.04.

History: Cr. Reglster, July, 1974, No. 223, 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 53.313. ’

(b) Slushed or purged weoll. 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-out 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 design 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 masonyy 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 grades of units or mortars, the maximun stress shall not exceed
the allowable stress for the weakest combinasion of units and mortar
of which the masonry iz composed.

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

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

(2) THICKWNESS AND HEEIGHT

(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 con-
struetion imparts no 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 requirving 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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Type of Muranry

TABLE Si-1X
ALLOWATILE COMPRESSIVE STRESSES IN U

Ty of Masonry Units

V'l MASONRY!

Allowahle Compreaive Stremmes on
Gronn Croma-Sectlonal Aread (pei)

| — -
! ! Averuge Ultimate Type M Type § Type N I Type O
1 . Compressive Strength Mortar Maortar Li'urur Maortur
. | wsonry Unit? (sid | and Grout | and Grout | and Grout and Groot'
Bingle wythe andd grouted ! Rtuhble stone . e T i 140 ‘ 100 | )
multi-wythe masonry ! Axnlnr rr:-mu- R _ {0 ! E [ L] bl
| Ashlar limestone and marble, . R 500 i 104 a25
| Awhlae pandstone anid cist stane i - 400 ' dun 250
| .
U Soliel umits evecpt eoperete Dloek . | 10, 0 gl oaver | « 450 ! K50 ‘, 250
f . O 1o 1 M i i) | Ak . 200
! ‘ G000 Lo N THME ' RS . el ' 175
1 | I [ TTTRT N T | A ) 2 1 150
: X 200 e 4,000 175 . 1 | 1
i : : !
i Suliel conerete Dinek ! 1. N0 and over | 175 : 140 l 11K}
! b L !
E llollow Toud-bearing units 1.400 and aver ‘ A EE S
1 |
Slushed or parged multi- | AT alluwihile compressive strat values 1o be 200, leas thun those for equivalent types of single-wythe und grouted multi-
E wylhe masonry .| wythe masomry.
\) : l
= . : ]
5 Hollow multi-wythe masonry '1 Sollil unity except concrete bock __ ..., . T 2,500 and aver 140 120 1n | X0
— | Solld eonerere block. . e eeiaaa 1,4t and vver 140 130 114 l HO
c
< ‘I Hollow loasd-bearing units. ... . ..o, 1,000 and over 0 l 60 55 \ 49
- —
port 1Where B type of Magonry unit, mortar or grout ia not provided for in Table 53-TN, it will be the practice of the depart-

oN 't

: ® strength.

Terede

.

ment to allow & maximum compreasive stress in (the masanry whic
of a masonry assemblage as determined by an approved test.
t No individual masonry

i iz no more than 10% of the ultimate compressive sirength

unit shall have a compressive sremsth lexs than 80% of the average ultimetle compressive

1 Stresscs shall be calculated on actual ditnensions rath:r
wieh um raked joints and ¢

avities,
+1ype U mortar is perm

than nominal dimensions, with consideration for reductions

itted onby in certain non=load-LeAr np Inasenry, Nee Table 3=V
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) ORNOILYTAN NVROH 3 N0V AHIRNGNI 40 "1LdAd
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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 detluition of hallow walls, see bod 553251 (4) ().

W Rubbte stone walls, All ruble stone wallts shabl be 4 inches
thicker than requirved in (b) above, but in no ease less than 1G inches
in thickness. Uther cxecptions above do not apply to rubble stone
wills, ! :

10. Composite walls. Walls containing clay amd conerete masonry
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
oed petrapets [Ind 33,322 (2) ()] 1. Panel wealls, Panel 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 fateral support at the top
are not in tight contact with at least a 2-hour fire-resistive construc-
tion-at the top, such partitions shall be not more than 24 times Lheir
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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TAULLE Si-X

MAXEMUM HATIO OF LATERALLY ( NXUPPGITED JILEAGHT O
LENGTH TO THICKXESS FOIL ALL EXTEIMOR WALLY

) . Murtar Ty
Type of Masonry \ : “ N o
: i
Single wythe walls of sulid units or grouted i
:‘L__wll]lolnlld unibs i 22 l = 2 1} ]
Shushed or parged walle of solid units_, __ .. 20 21 14 1
lllulluw walla or wally containing hollow units = i [ | in 12

1 In emmpputing the ratio for hollow walls, the value for thickness
=hull he the sum of the noninal thickness of the inner wl outer
wythes.

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

3. Non-load-bearing interior walls {partitions). Non-load-bearing -
partitions shall have lateral supports at either vertical or horizontal
intervals not exceeding 20 times the thickness of the wall.

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

{(b) Methods of taterul support. 1. General. Lateral support shall
be provided by cross walls, pilasters or vertical struetural members
of sufticient strength to provide the required support when the limit-
ing distance 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 measured
vertically. Provisions shall be made to transfer all lateral forces to
the foundation.

2. Limifations. When hovizontal struetural clements ave depended
upon for lateral support, laterzl support Ly vertical elements shall
also be provided at intervals of net move than T2 times the wall
thickness.

(¢) Pilustery. A pilaster is a reinforeed or nonreinforeed 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 keyed 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 shall not be
less than 4 inches thicker than the wall supported nor less than 1/12
times the pilaster height. The width of pilasters shull be not less
than 16 inches.

Hoegister, July, 1971, Noo 221
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2. Where a pilaster is nceded to carry a concentrated dowl from a
flexural element, the least dimension shall be not less than 1/40 of
the apan of such an element and the height of the pilaster shall not
exceed 12 times the least dimension of the pilaster,

(d) Piers, A pler is an isolated column of masonry. A load-bearing
wall not bonded at the sides into associated masonry shall be econ-
sidered 4 pier when its horizontal dimension measured at right angles
to the thickness does not exceed 4 times its thickness.

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

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

3. Piers shall be laid in running bond unless reinforeed as required
for stack bond walls,

(4) OpPENINGS, Unless evidence is provided to show that openings
do not cause lateral stahility aml stress requirements to be exceeded,
the amount of openings in a masonry wall shall not exceed the limits
set forth in Table 53-XI. ’

TABLE Gi-X1
MAMIMEM RATIO UF LATEHRALLY UXSUPPOIVERD HEIGHTE OR
LENGTH TO THICKNESS FOR EXTERIOR WALLS
WITIL OPENINGSt :

! Percent ol (}penings at any Horizontal Plane of Wall
Type of Musonry [ . . - . AN

|

1

20 10 / 0 Over 0
Ningle wythe walls uf salis 1nits or V -
grouted wills of solid uniLs, . __ Ji y : 1 ’ 12 . Submit dewign

! culeuluLions

All other masonry .. ___ ... ot 1% I 14 10

f The percentnge of openings shall be caleulnted for each 100 lineal
feet of wall or poertion thereof at any horlzontal plane of wall, See
Table 53-X for addiilonal restrictions when type “N” or "O" wmurtar
in uand, . ’

) BONDING, (0 tlenesnl, AN tepes of nsomy shall e e
yuately bonded.

{b) Loengitudinal boud. 1. Running bond. In each wythe of masonty,
not less than 609 of the unils in any trunsverse vertical plane shall
lup the énds of wnits above and below u distance 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 in 2, below for masonry
units laid in stack bond, ' :

2, Stack bond. In each wythe of masonry with units laid in stack
bond, the masonry shall be reinforced by a continuous tie assembly,
as defined in Ind 53.316 (2), at vertical intervals not excerlding 16
inches. For interier non-loud-bearing partitions this spacing may be
incre?;ed to 24 inches. (TFor load-bearing walls, see also Ind 53.34 -
(3} (b) 4.) ‘

Register, July, 1874, No. 223
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3. Single wythe exterior concrete misonry walls, When unils are
Jaid in running bond, such masonry walla shall be reinforeed by a
continuous tie assembly, as defined in Ind hi.alg (2), at vertical
intervals not excceding 24 inches

(¢} Tranaverse bond. In multi-wythe masonry, adjacent wythes
shall be bonded with either metal ties or headers in accordance with
the following: .

1. Bonding with mectal ties. Adjacent wythes of masenry shall be
bonded by embedment of reinforcenient in the horizontel mortar joints
with one of the following methods:

a. Continuous tie assemblies, as defined in Ind 5336 {2}, spaced
at vertical intervals not cxeeeding 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': square feel
of wall area. Ties in alternate courses shall he stuggered. The maxi-
mum vertical distance shall not exceed 18 inches. The maximum
horizontal distance shall not exceel 36 inches. Ties hent to rectangulay
shape shall be used with hollow masonry units, With solid masonry
units, either rectangular tics ov ties bent to M degree angles, Z
shaped, lo provide hooks not less than 2 inches iong shall be used.
In hollow walls, ndditional 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 masonry bond units {headers). a. Adjacent wythes
of masonry shall be bouded by the equivalent of n full header course
overlapping both wythes at lvast 3 inches and spaced at intervals
not greater than every seventh course. The clear distance between
bond courses shall not excecd 16 inches for solid units and 24 inches
{or hollow units. One-scventh of the wall surface shall be header or
bond units.

U, In aslhilar masonry, Dol stues aniformly disteibuted shall be
provided to the extent of not less than 10% of the area of exposeil
faces.

¢. Rubble stone masonvy shail have not less than one bond stune
for each 6 square fcet of wall surface on hoth sides, Such walis,
24 inches or less in thickness, shall huve bond stones with n maximum
spacing of 3 feet vertically and 3 {ect horizontally.

Jd. Hollow walls shall not lie honded with headers

soter For defnition of hobluw walls, see i a2l 4y (el

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

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

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

a. For load-bearing clemenis, the equivulent of 1% inch hy %4
inch anchors with ends turned up not less than 2 inches and not lesa

- than 24 inches between turned ends, embrdded equally into each

adjucent wall and spaced not moye than 2 fTeet vertically, Where
' Hegister, July, 1974, No. 221
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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 such a manneyr as to resist all forees, especially
wind and all lateral forces acling either inward or outward.

(b) Load-hearing masonry. 1. Floor anclorage.

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 -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 bolts
shall be embedded at least 6 inches and hook bencath the longitudinal
reinforcement.

() Katerive won-loged-bocering mnsonry, 1, duchorige of <oy
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
wide by Yi-inch thick anchor for vach 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) Interivr mon-lowd-benring musoiry. Where masonry s des
pendent upon the structural framework for lateral supporl, such ma-

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

diameter anchor for each 12 square feet of wall surface, embedded
at least 4 inches into the masonry, and spaced nut move than 48
inches on center, Wedging may bhe used Lo anchor the top of a
masonry partition to its top horizontal support.

(7) JuinTING, Joints cominenzurate with lateral stubility roequire-
ments shall be installed in all exterior masoney to allow for expectedl
growth of clay products and shrinkage of concrete products,

{a) Vertical joiuting, Vertical control jointr shall be provided at a
spacing in compliance with Table 53-X1I

soter To accomplish the intended purpose, juinty shoild e located
at ePFitienl lovalions such ax thut e Tinited o) chamges: in huilding
heighls, changes in framing Systens, eollins built inta extervior walls,
agor wall openings sl changes in materials

AN G-\

MEANIMT Y SEAVOCING G BVTRIEIOR WASONIEY €
WAV BN U NIEESTIVAINED EXNDST

Hitl., JOINTS
1

: Openings 1 Pereentage of ! wall-arial
i v

Lerading §Conditivne | Type of Mat-rial 1 o 20 l Mure than 20
S _
! . O Jeintte T duintte | Joint a1 Jnint W
. Joint urner . Joint . ATvirner
! - I -
Lavwsd=boeuring . ... ... .| Clay units 11 : 1 i ko ' M
Concrote units ] t 30 ! K1) : H
. ! ] i
Non-lowl-beuring walla _} Cliy units L | i i i) : 40
, Conerele units ; al | a5y H an ' iy
! .

1 Jointing required ia & ninimuni and is nol intended 10 prevent
minor ergcking., The distances piven for maximum spacing of joints
are for & single woll plane FFor composite walls, the maximum spucing
of Joinis shall be governed hy the masonry nuterial Lype used In the
exterior wythe,

(b) Horizowtal jointivg. Where supports such 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 pressurc-
relioving joint shall be provided between the struetural zupport and
any masoenry which oceurs hetow this level, The joint width shall be
such as 1o prevent any lead being transmitted from the support tu
any element directly below. All mortar and rigid materials shal] be
kept out of this jeint. This type of joint shall be provided at all such
supports in a conerete frame structure where clay masonry is exposcd
to the weather.

History: Cr. Register, July, 1974, No. 223, eff. 1-1-T75.

Ind 53.323 Enginee'red:"mnsonry. (1} DepixiTION. Engineered ma-
sonry means design of plain or reinforced masonry based on an engi-
neering analysis.

(2) REQUIREMEXTs. Calculations or other substantiating data to
justify a reduction in requirements shall be submitted for all items
in conflict with sections Ind 53.322, 53.33 or 53.34.

. Noter It will bhe the practive of the department to approve deslgns
in conformanee wilth the following: (1) clay and shale nnits—"Duildln

kegister, July, 1974, Noo 23
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e Requiremenls for IEngineered  Brick Masonry,” Swruclural Clay
I'roducts [ustitute (now Lknuwn as DIrick Institute of America), 1750
Old Meadow Road, Mcelean, Virginia 22101 (August 1969); (2) concrete
. u.n|l‘a—"&:‘|1\eclﬂcnt|uns for the Design and Construction of T.oal<HReuring
-4 Conerete Masenry,” Nuational Concretée Masonry Assoclation, P. O, lox
9185, Rosslyn Statlon, Arlingion, Virginia 22200 (1970); (3) caal atone
and architectural precast concpele units—"lwsign of I'recast Conerete
Wall Pnnels,” Title No. sS—=d46, 00T Jownuel, July 1L tidse aee secbingg .

. Ind 51.40); and (4) siandards of accepted engineering practice. provided
- % DProposed materlalas are in successful glmllar use or proven by teat to
~ he adequate.
(3) LMITATIONS. Where design by enginecring analysis is hased
g, poN material of a higher grade or a superior workmanship than is
‘A generally provided in accepted practice, it must be clearly established
to the satisfaction of the department by test or other evidence that
sich quality exists and will only be employed uniler special inspection
* or field testing, :
Iirtory: Cr. Reglater, July, P51 Nao 223 eff. 1-1-75.

Ind 53.33 Construction. (1) PHRECAUTIONS, See the requirements of
Wis. Adm. Code chapter Ind.33—Safcty in Construction.

(2) CoLD WEATHER wokk. Adequnte vold weather construction and
protection provisions shall be taken to prevent masonvy from being
damaged by freezing.

Noter It will be the practive of the departmenl 10 accept conformance
with “tecommended Practices for Cold Wealher Masonry Congtrie-

tion,” Internaticnal Masonry Indus=try All-Weather Council, 1470
Avellable from Inlernational Masonry Inatitute, 821 151h Street NW.

Washingtion, D. C, 20005.)

{3) WORKMANSIIIP FOR LOAD-REAING MASONRY _

{a) The maximum thickness of 2 moriar joint ghall be % inch.

(b) Except for head joints used for weep holes and ventilation,
solid masonry units shall be laid =0 as to achieve full head and hed
joints,

(c) Hollow masonry units shall he laid with full head joints aml
full bed joints under the full hearing areas of the face shells {and
under wehs where the adjacent cells are to be filled with grout).

(4) CLEANING. Chemical cleaning agents shall he prevented from
harming the metal reinforcement of struetural components,
Istery: Cr. Register, July, 1974, No, 224, efl, 1-1-73.

Ind 5434 Miscellancous | design-construction details. (1) Speers
155 WALLE, {(a) Hollire wealls :
1. In exterior hollow walls, suitable flashing shall be installed al
the botom of the cavily so as to drain any water oulward.
2. Open vertical joints vr weep holes of 3% inch minimum diametcr
shall be provided in the facing just above the flashing at a horizontal
spacing not exceeding 3 fect.
(b} Parapet walls. 1. See Ind 51.02 (12) for requirements of - .

parapet walls,
2. When roof drains are needed to remove precipitation and are the

sole means of water escape, there shall be placed in all parapet walls
scuppers or relief openings to prevent overloading of the roof,
(c) Retaining walls. The tons of exposed vetaining 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 .

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

(2) CHANGES IN THICKNESS UR FLANE, (a) Nonvertical plancs
Details and techniques for all masonry to be inatalled in a nonvertical
plane shall be submitted to the department for approval.

(b) Thickness change requirements. 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, inchuling corbels. The thickness of
masonry shall not be increased (in the upward direction), except for
corbels as follows: .

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

2. The maximum projection of & masonry unit shall not exceed Y
the height of the unit nor % its hed depth

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

1. Chases or recesses shall not be made in load-bearing walls 8
inches or less in thickness. Pipes, ducts, conduits or gimilar 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 cenflict with the previous requirements
shall be considered as an opening {see Ind 53.34 (3) (a) 4.).

= 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 mazonry cxposed to the weather, pockets or
crovices in which water may accumulate shall be avoided or protected
to prevent damage.

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

1. General vequircments, 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 ghelf angle or edge
of a beam, shall not excerd 1% inches, unless at least % the mass
of the wythe of masonry involved is located directly over the load-
carrying member.

3. Shelf angles. See Ind 53.822 (7) (b).

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

Register, July, 1974, No. 223
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musonry 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 vn masonry. Rearing 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 supports without causing
local failures,

1. Concentrated loads. Deams, girders, trusses, joists and other
members causmg concentrated loads shall bear a minimum of 3 inches

.;.l! length In the direction of span upon at least one of the following:

“4. Concrete beam. The equivalent of a nominally reinforced 2,500
psi concrete heam 8 inches in height,

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

c. Metal plate. A metal plate of sufficient thickness and size lo .

safely distribute the load to masonry units, For piers and columns,
the bearing plate. shall not exceced 6n% of .Lthe cross-sectional area
of the pier or column and the resultant reaction of all vertical and
horizontal loads 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) blocks with 2 No. 4 bars embedded
in 2,500 psi concrete Gill. The loads shall bear on the concrete fill,

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 aspan, slabs or other members causing continuous loads shall
ba transmitted to masonry with a minimum beaving length of 3 inches
upon solid masonry at least 2!y inches in height, or as indicated for
concentrated loads.

3. Multi-wythe walls, Ties required for transverse bhond shnll be
installed in the first horizontal mortar joint helow the required heam,
solitl masonry or metal plate,

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

o support of wood Hoor members,

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

b. Where the end of a wood structural member is built into un
exterior wall, 2 z-inch nir space shall be provided at the sides, top
and end of such member.

(4) JUINTING. See Ind 53.322 (7) for jointing.

(3) Bovrs AND ANCHORS. The allowable shear on steel bolts and
anchors shall not cxceed the values given in Table 53-XI11.

History: Cr. Register, July, 1974, No. 221, efl. 1-1-74.

Indt 53.35 Tests. (1) GENERAL. All masunvy aterials shall meet
the regquirements of section Ind 53.31, and the department may re-
quire submittal of test data, at any time; le show conformity.

Hegiater, July, 1974, No, 223
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TANLE SH-MN
ALLOWABRLE SHEAR ON BULTS AND ANCHONRN

BRolt or Anchor Dinmeler Lmbedient§ Allawa e Shewr
(Inches) tInchey) (rounds)
w 4 25
Sy L i 11
L i a0
n 4 Tan
X% a 1tim
% [ 1500
1 h 1850
1 4 2250

T Unlts aml anchors shall he solidly embedded o moertnre or grout.

(2) SAMPLING AND TESTING, The sclection and eonstruction of all
test specimens shall conform to standard test procedures and shall
he truly representative of the materials, workmanship and details to
be normally applied in praetice.

(3) Stanpanrps. The testing of all masonry shall be in accordance
with ‘Table 53-XIV.

TABLE BI-nY
STANDARD METHODN OF SAMPLING AND TESTING

ASTM Teat Methaol
Classitication Ttem : Including Ind 51,25 1N
Base Muterials ____. flortland Cement .. O 150431)
Mupuonry Cenient . 91y
Hydrated Lime B Y RBT]
Gypsam ... .
Aggregute .. .
Mortar ... ... Mortar, 270t
Masonry Units .- . Clay and Shale ., C AT, O LE2026)
. Conerete . L - | € 1401 i2R)
1 Natursl Stone ceed ] U8TES), O 2, C 1T, O GG142)
Cust Btone - C L2400, G4t
Arch. Precass Cimerstae U L i), C 9T, 1T B
Uhy patin LR e YH
Aswembliea ... Lo <o ETAE), B H0GH, B 4Ton

1 Mortar In the fleld, teated in a lahoratory, shall test at least 85
uf the midmum compresaive sirength required, wid the fisld mortar
will serve as the linal busiy for mavtar approval, Whon morta) is not
proportivned secordings to limitutions of Table S1-VII, muritar shall be
perigdicilly tested by an ingmriial testing laboratory. Hesulls of such
required testing shali be subwmitted as uvidence of conformily, when
requestied by the department.

11 Typical hollow  losd-bearing  conercte masonry
initiaily lested for complionce; thereafter periodie leating iy he
reitulred as directed by the depariment. Sumpting shall be done only
Ly the department or il1s authorized ngents, The time and plice of -
aumpling wliT be at the dimretion of the department.

Note: A vecord of inilial
Lept by the departmnent.

units shall be

test and sulseguent spagp choeks wil) he

(4) SPECIAL i‘l-:srs.
(a) Firc tests. See section Ind 51.04,

Regiater, July, 1971, Nu. 223
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(h) Loud tests. Whenever Lhere ja roasonable deubt as to the sta-
bility or structural safety of a vompleted structure or part thereof,
the department may require a load test on the building or pertion
of the structure in question.

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

Ind 53.36 Veneer, furring and trim. (I) GENEBAL Veneer, farring
and trim as used in this section refers to a facing of weather-resistant
noncambustible materiala securely attached to a hacking, but not so
/..'bgnded ms to exert common action under load.

{a) Vemeer shml mot be comsiderd #s part-of the masonry when
computing strength or required thickness,

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

12} MATERIAL REQUIREMENTS. (a) Gencral. See section Ind 5131

fur typival requirements of common masonry materials,

(L) Tite and terra~cottu. Such unjts shall he frost-prool and not
more than 288 square inches in area. -

(3) THICKNESS, No materials used for veneer shall have a thick-
ness less than the values Jisted in Table 53-XV.

TABLE R-XV
MESNIML M ELMEMKSS O0F VIINEEULS

Minimum Aciual Thickness

Matertal (Inchoes)
Clay Brick or Tile — @ coamoo oo ' 1%
vuncrete Magonry Ulils o ____ l 1%
Nutlura) Btone ._ — 15
Cital BtONE e mmmr e m e —am ! 115
Architeciueal Precast Conerete _oooooo ' %
Murble Slabs oo T
Rl e \ T
Architectural Terva-rolkg e o ccocvecae-- ! 1.
veramle Veneer—3Mechanival Anchorage !
ernmic Veneer—Adheslon Ancharage oo b3
Asbestos'Cement Boards __._ . ___. i Y
Auminum Clapbeard Siding . . .. " NITES |
Al-lal—orrosion llesistant m mmmeee = 0L
Ao and FsUetior st e s a

(4) BEARING AND BACKING SUPPURTsS. (n) Beuring and backing
sapports shall be weather-resistant and shall provide suffreient
strength and stability to aduquately support the veneer.

(b) Masonry veneer l3: inches or greater in thickness shall be
supported by shelf angies or other equivalent weight supports The
spacing between such supparts shall not exceed 18 feet vertically
when the vemeer is more than 30 feet above grade.

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

“ " (b) Attashment by mechamnical methods. All anchors shall be cor-
rosion-resistant.

___Register, July, 1974, No. 223
T e T L e il
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1. Veneer of conventional size masonry units (one square fool or
less). Such veneer shall be securely attached Lo its bucking by anchors
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 anchors the equiva-
lent. of not less than % inch diameter bolts in accordance with either
of the following:

a. Each unit. individually anchored to the supporting framework
with at least 3 anchaors.

. Individual units doweled lo each other at all horizontal joints
and anchored to the backing at all horizontal and vertical joints so
that ene anchor is provided for every G 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 amd 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.

(¢) Attachment by adhesion. Veneer one inch or less in thickness
may be cemented {0 a masonry or concrete wall or {o 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
30 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-
rally where needed to compensate fur differential movement between
veneer and backing or frame, Sce also Ind 53.322 (7).

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

Nintery) Cr. Regisler, July, 1374, No. 22§, eff. 1-1-75.

CONCRETE

Ind 53.10 Concrele rveguirements. (1) 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) ACT Std, 318 [Ind 51.2¢ (1)], Building Code Requirements
for Reinforced Concrete.

(b} ACI Std. 512 [ind 51.26 (2)], Recommended Practice for
Manufactured Reinforced Concrete Floor and Roof Units.

{c) ACl Std. 526 [Ind 51.26 (3)}], Minimum Reqguirements for
Thin Section Precast Concrete Construction.

iliwtoryy Cr. Reglater, July, 1874, WNo. 223, eff, 1-1<75.

Nete: The following standarda (1) through (12) are recognized by
the department as being good engineering practice: (1) “Commentary
on Bullding Code Requireinents for Relnforced Concrete,” ACI Report
318: (3) "Recommended Practice for Helectlng Froporilons for Con-

crete,”” ACI Std. 211.1; (1) “Recommended Practice for Selecting Pro-
partlons for Strwsctural Lighiweight ‘oncrete ACTH Sid. 21127 (4)

Reglster, July, 1974, No. 223
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“Recommended Practice for Huot Wueather Concreting,” ACI Std. §05;
(5) “Recommended Practice for Celd Weather Concreting,” ACI Std.
106: (6) "Alanuatl of Standard Pracilce for Detailing Nteinforcad Conerete
Structures,” ACT Std. 115; (7) “Recoinmended Practlee for Evaluatlon
of Compression Teat Resalts of Field Conerste”” ACH SR 210 (R) e
ommended PPractice for Mensuring, Mixing and Placing Conrrete ACT
Std. &14: (9) “Recommended Prucilen for Concrete Formwork,” ACI
8td, 247; (10) “Speclfication for the Desaign and Consiruction of Rein-
forced Concrele Chimneya™ ACT 8td. 605: (11) “Suppested Deaign of
Joints and Ceonnections in VPrecast Structural Concrete,” ACI Report
M2 (Copiex of ahove sinndards mev he obhtalned from American Con-
crete Institute, P, O. Rox 43751, Iedford Siatlon, Detroit, Mlchigan
18219); (12) “Recommended I'roctlees for Welding Reinforcing Rteel,
Metal Inserts and Connectiona in Reinforced Concrete Construetion,”
AWR Btd. 121 (American Welding Society, 2301 NW Tth St, Miami,
TFlorida 3:3125).

Ind 53.41 Gvprum concrete reguirements. (1) GENERAL, The design
and construction of gypsum concrete shall he in accordance with the
following standards: )

(a) ASTM C 317 [Ind 51.25 (35)], Standard Speclfications for
Gypsuin Concrete. ’

¢by ANSI A 59.1 [Ind 31.27 (5)], Specifications for Reinforced
Gypsum Conerete. .

{2) LIM¥TATIONB. Gypsum concrete shall not be used where exposed

. divectly to weather or where subject to wetting. Gypsum concrete

shall e protected from freezing or coming in contact with moisture
during shipment, storage, erection or pouring,
istery: Cr. Reglater, Julv, 1871, No. 223, off. 1-1-75,

Ind 53.42 Vermiculite concrete requirements, Vermiculite concrete.
when used in roof systems and slabs-on-grade, shall he in accordance
with: ANSI A 122.1 [Ind 51.27 (7)1, “Specifications for Vermiculite
(oncrete Roofs and Slabs-on-Grade.” Vermiculite concrete shall not

he nsed where it can he subijected to moisture

Hisiory1 Or. Register, July, 1974, Noo 228, off, 1-1-75

METALS

Ind 5358 Structural steel requirements, The design, fabrication
and erection of struclural steel for huildings and structures shall
ronfarm to: AISC [Ind 51.27 (2)], “Specification for Design, Falwi-
cativn and Frection of Structural Stecl for Buildings,” awd the pro-
visions of the accompanying commentary for this specification, with

‘the following modifications:

(1} FABRICATOR SPLICER. Any shop or field connection or splice not
‘specifically 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. Imdividual bracing members pro-
viding lateral restraint to columns or to compression fianges of beams
and girders or to compressinn chords of trusses shall be proportioned
io resist at least 2 percent of the compression forece at the brace
Jocation unless a suitable analysis is made to determine the appro-

':priate strength and stiffness of the hracing member.

{3) CERTIFICATION AND IDENTIFICATION.
Eapister,” July, 1974 Wo. 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 «hall 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 mill reports, test reports, affdavits and‘/or olher

information about the stecl for the specific project.
(b)Y Marking of stecl. Stevl u=ed for main enmyponents in completed

- members or assemblics shall be marked. 'This marking shall be ac-
“pomplished by color coding or other meuns of identificalion is to its

type or gradet prior to shivment from the mill, The marking shall
be continued through the fahricator's plant to the construction site.
Steel which conforms to ASTM A-36 {Tnd 5125 (2)] designation
may be fabricated without marking.

(c) Acreptable steel types. Stecl of struactural quality shall con-
form to the standards specifed in section 1.4.1.1 of the AISC [Ind
51.27 (2)]. Steel {vpes not listed in the above mentioned section of
the AISC moy be used if approved hy the designer. An approval
letter indicating conformance with Ind #1250 (a) and (b) shall be
sent to the department.

Mistory: Cr. Register, July, 1974, No. 223, eff. 1-1-T5

Ind 5351 Cold-fTormed stecl requirements. The design of cold-
formed steel for buildings and structures shall conform to the AISI
[Ind 51.27 (4)] “Specification for the Desizn of Cold-Formed Steel
Structural Members,” and the provisions of the accompanying com-
mentary for this specification, with the following mndifications:

(1) FABRICATOR BPLICES. Sce Ind 53.50 (1)
(2) LATFRAL BRACING MEMBERS. See Ind 53.60 (2).

(3) CeRTIFICATION. See Inul 53.50 (3) (a).
Hintery: Cr. Register, July, 1974 No. 213, efl. 1-1-75.

Ind 5352 Steel joist requiremenis, The design, fabrication and
erection of steel joists shall conform to the “Standard Specifications
for: Open Web Steel Joists, Longspan Stecl Joists and Deep Long-
span Steel Joisls™ adopled by the 51 Ll 5127 (9]

Mistory: Cr. liegistes, dalv 2871 Noo 223, eff, 1-1-7h

Ind 5353 Structural welding of steel, The requirements of this
gection shall apply to all welds on or hetween materials within the
scope of Ind 53.60, Ind 53.51 and Ind 53,52,

(1) BAst MBTALS. Steels to be welded under this code are listed in
AWS D 1.1, sections 8.2 and 10.2 [Ind 51.27 (6)].

(2) FIiLLER METALS. l-“iller metal requirements that are aceeptable
under this code are listed in AWS D 1.1, section 4.1 [Ind 51.27 (6)].

{3) Wr1DING PROCESSES. {a) Manual shiclded metal are, sob-
merged are, gas metal are and tlux eored are welding processes con-
forming with the precedures cstablished in AWS D 1.1, sections 2, 3

{ Note1 The type and grading may be indicated by the ASTM mpecifi~

valion designation or a deaiznation correlated to the iInformation
included on the certified mill or Lest report

Reglater, July, 1974, No. 223
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or 4 [Ind 51.27 (6)] shall be considered as prequalified and are
approved for use without performing procedure yualification tests.
(b) Electroslag and electrogas welding processes will not be con-
sidered as prequalified. They may be used provided a procedure is
developed and provided it conforms to the applicable provisions of
AWS D L1, sections 2, 3 or 4 [Ind 61.27 (6)]. .

{4) WELDIRG PROCEDURES., {a) Procedure specification. All welding
procedures shall be prepared as o writien procedure specification, This
written procedure specification shall be prepared by the manufacturer,
fabricator or contractor and shall be made available or submitted
to the department when requested. '

‘Noter Suggested form SB-223A, showing the information required in
the procedure sppecification, may be obtained from the department.

(b} Procedure qualification. All joint welding procedures shall be
previously qualified by tests as preseribed in AWS D 1.1, section 5.6
[Ind 51.27 (6)1, except for the prequalified procedures exempted in
Ind 53.53 (3) (a). The test shall be conducted under the supervision
of an approved testing laboratory and the test results shall be sub-
mitted to the department for approval -

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

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

2 and section 10, parts I and IV [Ind 51.27(6)]. A joint form not

specified in AWS D 1.1, section 2 and scetion 10, parts IIT and IV,

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

department. ) : .
(8) 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 (G)}].

{f) OPERATOR QUALIFICATIONS. All struclnral welding work shall
e done by certitied [as defined in Ind 5:3.53 (7)] welders. The re-
quired gqualification test shall be conducted under the supervision of
an approved testing laboratory, The weld lest report shall he sub-
mitted to the depavtmuent ror cvaluation. Test specimens shall by
submitted when requested by the department,

(a) The manual welder. <hall he tosted aned qualified in accordance
with AWS D 1.1, section 5. part T [Ind 5027 (6]

(b) The manual tackers shall be tested and qualified in accordance
with AWS D L1, scction 3, part V [Ind 51.27 {G}]

(¢} The welding machine operator shall be tested and qualilied in
accordance with AWS D 1.1, seetion 4, pavt IV [Ind 51.27 (6)]

(7) OPERATOR CERTIFICATION. The department will issue to the
operator who has successfully passed prescribed qualification tests,
a cortifieate bearing his name, social security number, identifying .
mark, the process, the procedure specification number and other
pertinent information from his qualification test. This certificate will
remain in effect for one vear provided the operator is continuously
engaged in welding operations without an inierruption of mare than
3 consecutive menths. If the interruption exceeds 3 consceutive
months, the certificate shall automatically become void
Nuote: See Wls. Adm. Code Chapter €9, Fec Schedule, for issuance of .
vertificate SB-13. .

Rexister, July, 1974, No. 223

> '




(3

DEPT. OF INDUSTRY, LABOR & 1HIUMAN RELATIONS 81

Structural

(a) The annual rencwal of a certificate shall be granted upon the

. submittal of documentary cvidence stating that the welder has been

continuously employed in welding operations or by testing
(b} Each manual welder and tacker or machine operator shall be
retested every 3 years in accordance with Ind 53.63 (6).

{8) WELD mENTIFICATION, Each structurally signifieant member
shall have its welding identitied by a distinguishing mark stamped

. {Pn the }nembm by the cerlified welders involved.

(9) CRITERION OF FINAL ACCEPTANCE, All structural welding is sub-
juct to examination by approved inspectors and such inspection shall
be the final eriterion for conformance and acceptabliity for the in-
tended use. '

(10) STRUCTURAL WELBING DONE GUTSIDE TIHE STATE OF WISCUNSIN.
All welding shall eonform with the requirements of section Ind 63.53.
In addition, manufacturers and suppliers of structural steel shall,
prior to commencing any welded censlruction, submit evidence of
procedure qualification and welder certification that has been ap-
proved by an independent testing laboratory which is acceptable to
the department. ) '

Mistory: Cr. Rtegiater, July, 1974, No, 223, eff, 1-1-75.

Ind 53.54 Aluminum framing requirements, The design, fabrication
and erection of aluminum structural framing members shall conform
to “Specifications for Aluminum Structures” [Ind §1.27 (1)1, pub-
lished by The Aluminum Association.

Iistory) Cr. Reglster, July, 1974, No, 223, elf, 1-1-735.

Ind 5355 Stainless steel requirements. The design, fabrication
and erection of light gage stainless steel framing members shall-
conforin to AISI [Ind 51.27 (4)], “Specification for the Design of
Light Gage, Cold-Formed Stainless Steel Structural Members.”

Mistarys Cr. Regiater, July, 1974, No, 223, eff. 1-1-75,

Ind 53.56 Other metals. The design, fabrication and ereciion of
uther metals or metal alloys not specifically listed in this scetion shal
be in accordance with the provisions of section Ind 50.12.

Wistory: Or. Register, July, (971, Noo 225 eff, 1-1-75. ’

WOOD AND WOOD FIBER PRODUCTS

Ind 53,60 General, (1) ScoPE. The requirements of sections Ind
53.60 to 53.68, inclusive, shall apply to the materials, design, and
construction procedures used in all wood and wood fiber products
construction work upder this code,

(2) DerinrTION. Wood and wood fiber products include those strue-
tural elements derived from solid wood, siructural glued-laminated
timber, plywocod, fiberboard, hardboard and other wooil-fiber-hased
materials.

Wistory: Cr, Register, Julv 1974, No. 223, eff. 1-1-7T&

. Ind 53.61 Materials snd 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 anel listed exceptions:

Reglster, July, 1971, No. 223

73 ,,




82 WISCONSIN ADMINISTRATIVE CODE
Structural

(a) “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)], lmaober (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 load, no greater duration o load factor than 1.03 shall be uscil,
d. Section 102-D, Refor to seciion Ind 53,11 The combination oi
full snow load with wind load shall be taken inte consideration.
e. Part IX is deleted. Liefer to section Ind HU.61 (2).

(2) STRUCTURAL GLUED-LAMINATED TIMBER, 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 Iir und Lodgepole
Pine."”

(3) ROUND vobks. Abowdie il soresses o popgeded 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 and Its Fastenings [Ind 51.27 (8)].
No obviously unsound load-bearing poles are to Le 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 Deslgh Siressea for Round Tlmber

. Construction Poles” is acceptuable Tor graded round poies. ANSL Bland-

ard 05.1—1972 may be used for poles subjiect to transverse Laids only.
(4) PLiNG. See section lnd 53.24, _
(5). PLYwoon. (a) Generul. 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, use for siding, roof and wall
sheathing, subflooring, diaphragms, and built-up members, shall eon-
form to the performance standards for its type In U.S. Product
Standard PS 1 [Ind 51.27 (11)] for snftwood plywound ‘construction
and industrial. Each panel ov member shall be identificd for grade
and glue type by the trademarks of an approved testing and grading

ageney. In addition, all plywood when permanently exposed in cutiloor

applications shall be of extlerior type

© KNeter It whl be ithe pollcy of the depariment to approve deslgns In

onformance with the followlng: (1) “Plywond Dealgn Specliication,
including Supplement No. 1. "Duesign of Pivwood Curved Panels”; Bub-
plement No, 2 “Dwsign of Plywood Deams™; supplemont No. 3, “Lesign
af Ftat Plywood Stressed-Skin Panels™; and Supplement No. 4, "Lesign
of Flat Flywond Sandwich Pancls’; (2) “Plywood Utaphragm Con-
structlon’; {2) lLaboratory fi-port 131, “l'lywood Yolited Plate Dealgn
and Detalls”; (4) Laboratury lieport Ui, “Lond-Bearing Plywood Sand-
wlch Pohels™: and (5) “lfabrication Specifications PPlywood-TLumber

Componenls: CP-%, 13B3-8, H5-8, 8-l 1°1-62, PW-61" {ahove publiga-

Tions availnble from the Amerivan Plywoosd Assoclation, 1115 A Strect,
PTavomit, Washington 48401); () Dnexign Guide 11P-85G-71, “Structural
Preaun Guide for Hardweod DPhywand®™ (available from the Hardwood
I'lywood Manufacturers Association, 2210 South Waller itecd Iirive,
Arlington, Virginia 22206).

(L) No part of any of the above referenced standnrds shall super-
smle the general live load requiremenis of section Ind 53.11.

{4} RECONSTITUTED WutD BASE-FIGER AND PARTICLE PANEL MATE-
RIALS. Materials of this type, when used structurally, shall be ap-
proved by the department in acvordance with the requirements of

. section Ind 50.12, Evaluation will be based on ASTM D 1037 [Ind
. 51.25 (44)).
(_ (T) SOLID WO0OD FLOOR AND ROOF SHEATHING. Minimum thickness

of nonstress rated lumber used for fleor and roof sheathing shall be
in accordance with Table 53-XVI.

{a) The above dimensions shall be the minimum dimensions for
lumber with grades as specitied in Table 33-XVIL

. (8) TivneEr FASTENIRS, The design and use of timher fasteners
C <iall e in gceordance with the veauivements of Natioual Design
Specifications for Stress-Grade Lamber and lis Pastenings [Tnd 51.27

(8)1.

(a) Pusivuer dtdvutification, Laght wiuge porforated meind plute
conncetors shall be peemanently  identiiiable with regnoed Lo their
pauge and manufacturer.

Mintory: Cr. Register, Tuly, 1974, No. 223, eff, 1-1-74

TATLE 53-XVI
MINIMEUM NEPF THICKAESS OF LUMBER PLACIED (INCIIES)

. l l Perpendicalar Lo Support Diugonal to Suppurt
Usar ¢ Bpan . : N i - ;
| rInchesy | Suriaeed Surfuce:l Surfuced Surfave|
| Uryt Unucasoned Dryt Unsensymed
. ! ! P )
Fhaors. e cmem e 2 HEE] J 45 42 14 2582
In I‘ R 11/14 ] 1 14
([ U B i 50N nas 94 | 2502
. 3 Maximum 1475, maojsture onlbenl.

o, Reglster, July, 1974, No. Iz2
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TALBLE 83-XVII
MINIMUM BOARD GRADEST

Sobid Floor ur llaol
Granling Apency Sheathing .‘.u-ued Rool bluml.hllu.
o
Weat Coast Lumber Inspection Buresu. . ULility Stanidurd
Western Wool Producty Assecialion____ . 1 Commun ov Utility | 3 Commun or Standaril
huuuwrn Pine nspection Bureau_._ ___.. No, i Nu, 2
Hedwoml Yuspection Serviee. _ .. ___ Merehautable Construction, common
- i pgnlml Lumber Grades Authority. ... 4 Commuon or Utility | 3 Commun or Standarid
N orthern Hurdwood ani Ploe Munufac-
turers Associstion. .. ..., . ___.._ 4 Cuininon A Commun
Northeuwstern Lumber Manufavtarers
As80CiRlion, oo 4 Coinmon 3 Common

1 The above grades are taken [rom grading rules approved by the
Atovrican Lumber Siandards Colnmittee,

Ind 53.62 Special systems. (1) Woob Trr'sses. Wood trusses shall

be construected in accordance with tie lullm\mg recommended stand-
ard and the listed exceptions:

(a) "“Design Speecifications for Light .\[clul Plate Connected
Trusses” [Ind 51.27 (10)].

]. Exceptions and additions:

Section 301.2. Moment coeflicicnts ured in design of top or boltom.

:.hord members shall be based 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 plywooud gusset plates, ealeulations
and design refercnee souree shull be submitted to the department.
(c) Mechanically fastened trusses shall conform to Part V, “Timber
Connector Joints,” of Nativnal Design Specifieations [Ind 51.27 (8)].
History: Cr, Register, July, 1974, No. 223, eff, 1-1-T4

Ind 53,63 Minimum construction requirements, The 1('qu1rementq
of this section shall apply 1o all wood framing

.\ole. Rcecognlzed wood frannng and construction details indicated
in "Wood Construction Data No. 1 and No, 5 of the National Forest
Products Assoclation, Technlcal Bervices Divislon (161% Massachusetis
Sl NAYL Washington, Lol D2uuse) is recommended as good design anmld
construction practice,

(1) Fire sTOPS. Fire stops shall be provided ut all intersections
of interior and exterior walis with floors, eeilings amnd roof in such
nianner as to effectively cut off communication by fire through hollow
concealed spaces and prevent both verticul and horizontal drafts

(a) Furred walls shall have fire stups placed immedialely 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,

{c) All wood fire stops as required in this section shall be lumber
not less than 2 inches in noaniinal thlcl\neSs, 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 gypsum board, eement nshestes hoard, mineral wool or other

approved noncombustible materials, securely fustened in pluce,

Atcgister, July, 1974, Nﬁ; 123
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Struciural
(2) WOUD FRAMING INTU FIRI-EATED MASUNRY WALLS, Sce Indl 51.045%
(1) (m).

(3) Fme-curting, Wood members supported in masonry walls
ghall have the ends of such menihovs splayed or fivceut 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) BEARING. (a) Joisfs and tmesses. The ends of each joist or

-truss shall have not less than 1%-inch length of bearing on wood or
" metal nor less than 3-inch length on hollow or solid masonry units.

(L} Beuwms and girders, The emds of heams or givders supported
on masonry -or concrete shall have not less than 4-inch length of
bearing. See also Ind 53.34 (3).

(5) NOTCHING AND DRILLING. No rotching of outer fibers of struc-
tural members is permitted unless substantiated by design calcula-
tions. Cireular holes bored in joists and studs that ave within the
middle one-third of the depth of joist or studs are permitted withoeut
design calculations, :

{6) DECAY PREVENTION, Where wood is used in parts of a building
exposed to moisture that causes the moisture content of wood to ex-
ceed 19 percent, the woal shall be adequately ventilated or treated
with preservative in accordance with the following slandards: AWPA
C 1, AWPA C 2, and AWPA €23 [Ind 51.27 ()] i

{2) All wood columns, posts and frame legs whose base is subject.
to deterioration due to moisture shall bear on concrete or other in-
organic materials which extend at least 3 inches above the adjacent
surface unless treated with preservative.

(b) The ends of wond structural members built into exterior
masonry wallg or inte conerete shall be treat~d with preservative or
a moisture-proof barrier shall be installed on the bearing surface.

Nete: In areas subject to termite atincl, refer to “Design of Wood
Siructures for Permancnee” (published by Lhe Nationnl Fores, Products
Associalion, 1619 Massachisclts Ave. NMW. Wushiboton, 1 O 200%6) as
sugresied Ly Natlonal Design Specifications tind 51.27 (8)). Appendix F,
section B2,

(7) Tauss BraCING Anp AaNcnaadk. Al woml trusses shall b
seeurely Taslened to the supporis o vaeh truse shall be secured in
position in aecordance with National Design Specilicalions [Tnd 51.27
(8)], Appendix F, section J.

(8) ANCHORAGE. Anchorage shall he in accordance with subsection
Ind 53.12 {2).

{9) Cross BRIDGING., Cross bridging- shall be furnished in accord-

ance with paragraph 300-] of NDS [Iml 51.27 (8)]. When joists
support ficor or voof decks other than wood or wood decks which are
not adequately attached, cross bridging shall be provided at 8-foot
intervals,

(16) SuLip pLocKING. ANl floor and roof joists shali Le supported
laterally at the ends and at each support by solid blocking except
when the ends of joists are nailed to a header, band or rim jeist or
to an adjoining stud. Solid blocking shall he provided between floor
joints wheve subjected to concenteated loads, Solid blocking shall be

Regiater, July, 1974, No. 221
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not less ihan 2 inches in pomioad thickness and the Lull depth of the
Joist.

© (11) JoisT SUPPORT. Floor or roof jeists shall not be toe nailwl
into the side of Leams and givders for support. Huch joisls shull dw

‘supported by -joist hangers, ledgers or metal plate connectors of ade-

quate structural capacity

{12) STup waLrLs, Unless cvidence is provided to imlicate olher-
wige, the maximum spacing amd height of studs shall be in accardaner
with Table 53-XVII1. Notching and drilling of sluds shali conform

TAMLE 33-X VI
MAXIMUM SPPACING AND HEIGUT OF STUDS

Bpcing K [oclies)
Grade Relerring ) Height Fixterior or ' Interinr & Non-
Size W Framd Fe I fFeet) Lakad-Beuring | bl -Benring
[ I . | . - -
2y 4 or lurger, .. Utitity__. .. = 11 2y
2y 3. ____...._-| Standard amd hotter_ . ] 16 it
2 by 4 — 3 by4__| Standard and better, 12 16 24
2 by 6 or larger. . .| Standurd sl betler_ _i 15 24 24

TADLE 53-XIX
MINIMUM RECOMMENDED NAILING SCNEDRDULE

Nuiling
Connection (using comorn naibsd
Joat 1o g1 or wirdey, Tees nndl L FE . st
ridging e Julst, too mail v el el 2-5d
Lalmer sSLEipY oo e e 31610 at eneh Jois
17 % & subfloor nr lesa Inoeneh dnist, Geee nall po2-8e
thver 17 30 6" sublloor te ench Joisi, fivee il oo He8il
= aublloor Lo joist or mirder, blind and face
nadl e - et e e mmee—mmem 2-16G
Nabe piabe 1o joist or bloching twee vail ooooo I ol 1e™ o
T pdotes o sbael, e nad . e e I |
St v sole pliate, Toe wsec o2 0 o L oo ioa s 1N
Prouwhiledl =tuds, Tave nafl oo ol ao e Tal st 217 o
Tdoubled top plates, face nnil oo 1od at 16" o
Top plates, laps and intersections, faee nadl oo ke K |
Conbinuons header, 1w vt e e 16d it 167 e along
. cich vdaoe
Celling Jolsle to plate, toe mail C oo om e maman 3-8
Continuous header to alud, toe nall oo §-8d

Y-Hing Jolsls, laps over partitinns, fuce mitil oo [ =164
Ceiling joista te parallel rafters, face nail ——-. | 3-16d
Rafier to plate, loe nail oo oo i o 3-8d
tme-inch brave to each stud and plate, face muil | 2-8d
17 X 8" aheathing or lesy to cach bearing, face

3 Y Sy, 1-8d
Over 17 X B* sheathing (o each beaving, [Ace

Mibl e e e ———— 5-8d
Liuilt-up vorner sluds . ____________________ 16d ot 247 oo
Bullt-up girders and beamsa _____ . 20d at 32" oc alony

cich edge

Register. July, 1974, No, 22]
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to subsecction Ind 53.63 (5). Where load-bearing studs are spaced at
24-inch intervals, the roof trusscs, rafters, and joists shall be centered
over the studs or, in licu thereof, solid blocking cqual in size to the
studs shall be instubled Lo reinforce the deuble plate above.

(13) MINIMUM RECOMMENDED NAILING SUMEDULE. Unless evidence
of design for the conncction is provided, the connection shall have
a minimum nailing in zecordance with Table 53-XIX or its cequivalent,

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

- Register, July, 1974, No. 113
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Theaters, assembly halla

Chapter Ind 55
THEATERS AND ASSEMBLY HALLS

Ind 56.001 Theaters Ind #3.35  Automatic sprinklers
Ind 66.01 Assembly hnlle Ind 5539  Use of “anfety-baae” Sl
% g;gg E(l"" of %mtru(l::ldon Ind 55.40 muon &lﬁtamr:i machine
A eight above grade tha,
Ind 5604 Exposurs end courts Ind 6541 Construection of booth
Ind 5b6.05 Bopamuoln from olher ing :n:’s' ngrf
occupaancies nd vao. n X
nd 35.0¢ celty Ind 5544  Ventlation of booths
nd 56.07 Number and location of Ind 5645  Rellef cutlets
exils Ind 55.46 Electrie witing
Ind 65.08 Type of exita Ind 5547 Motlon pleture machine
Ind 56,09 Stalrwaya Ind §5.48 Flre protection in booth;
Ind 56.10 t doorways and doors . enre apd use of Alm
Ind 56.11 Exit lights Tnd b5.4y Portable bnoths
Ind B5.12 WIidth of exlts Ind 55.50 Maintenance
Ind §5.13 Seating Ind 55.51 Grandstanda
Ind 55.14 Width of alslos ind 55.52 Exits
Ind 55.15 Liobbies and foyers Ind h5.53 Alstes ard passageways
Ind 65.16 Inclines and alslo steps Ind 55.64 Seatlng
Ind 55.17 Obstruction Ind 65.656 Guard rails
ind 65.183 DMircors and falae open- Ind £5.06 Portable grandstands or
inga bleachers
Ind 5519 Decorations ind §6.57 Lnspection
Ind 65.20 Rlevator and vent shaflts Ind 65.58 ‘Tenta
Ind 65.21 Stage separation Ind 35.59  Structural requirements
Ind 56.22 Proscenlumn wall Ind 3,560 l'lamee reslstance
Ind 85.21 Proscenjum custaln Ind 56.61 Fire harards
Ind 66.234 Automatic smoke outlet Ind 45.82  Exite
Ind §5.23 Btage vastibules Ind 5565  Electrical installations
Ind §5.24 Ight trough - Ind 55.04 }ires extingulshing
Ind 56.37 Fireproof paint - equipment
Ind 65.28 Stage accessory rooms Ind 55.65 lllumination: exit lghts
Ind 56.2% Boiler and furnace and signs
roons Ind 56.68 DBoller and furnace
Ind 66.30 Lights and lightnp room
Ind £5.32 Sanitary eguipment Ind 55.67 Tollet facilitica
Ind §5.81 Standpipes Ind £5.68 Ouidoor thenters
Ind 65.34 Fire ers

Ind 55.001 Theaters. In the theater classification, are included all
buildings or parts of buildings, containing an assembly hall, having a
stage which may be equipped with curtains or permunent or movalle
seenery, or which is otherwise aduptable to the showing of plays,
operas, motion pictures or similar forms of entertainuient.

Ind 55.01 Assembly halls, (1} In the assembly hall classification
are included all buildings, or parts of buildings, other than theaters,
which will acecommodate more than 100 persons for entertainment,
recreation, worship or dining purposes,

Neter For assembly areas in connectlon with achools and other places
of . instruction, refer to Wis, Adm. Code chapter Ind 5é.

(8) Every assemhly hall which will accommodate nut more than
100 perscns shall conform to the requirements of Wis. Adm. Code
chapter Ind B4, covering factories, office and mercantile buildings.

Historys 1-2-66: am. (1) (Intro. par), Reglster, Mareh, 1972, No, 195,
off. 4-1-T2. .

Ind 55.02 Class of construction. {1) The capacities of buildings or
parts of buildings in this classification for the various types of con-
Reglster, Julr. 1974, No. 223

n
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Theaters, assembly halls
strucﬂ.on shall not exceed, and shall comply with, the following

tl. 4
MAXIMUM CAPACITIES

Type of Comatruction With S8tape Without Btage
“Type No. 1 and No. 2 No limit No limit
RN i i

o. § and No. § . : .
Type No. T and No, 8 — 300 750

(a) Exception, For unlimited capacity, the fire protection of struc-
& .taral 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 subatituted for structural steel framing. The roof decking
shall be of noncombustible 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§
construction, the following restrictions shall apply:

{a) Not more than one story in height without a balecony, and with
no ground floor or bisement except a heatmg and fuel room enclosed
with fire-resistive construction as specified in section Ind 55.29, with
all interior openings protected with self-closing fire-vesistive doors
as specified in section Ind 51.047.

(b) Located at least 20 feet from any other building or adjeining
property line. :

(c) 1s not built in connection with a building used for any other
purpose.

(d) Is provided with foundation walls and piers ol masonry
eonstruction,

{(¢) Where motion picture booths are required, they shall be en-
closed with 2-hour fire-resistive construction.

Ezception: In places of worship, a full basement and a balcony
seating not more than 30 persons may be provided.

(3} Balconier accommeodating more than 100. In any theaber or
sxsembly 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.

Histery:s 1-2-68; (1); (1) (n) ] 2) (a (3 b ) (¢): (d);
11y (e); {3) (f); 5 ’l(ei'. u)no( }i )lé " .‘) ‘l) -&2
[§] (ng Re l-ter. Al.l‘f\l!t. 198 20, @ 7; am. Reglster, -hlll-l-
ary, 1941, 2-1-61: am, (2) (u). ‘Reqfner Fa rul.r liﬂ
.\'o. 182, aff. 1—1—11 r. and recr. (2) (a) eff.’8-1-71 and exp, ‘7 :
(.) -ﬂ 1-1-" Riglner July, 197 No 187. r. and rec
(s iniro. par., and (8), es ltor .'h.lna iﬂl No, lll. off. l—l-ﬂ. % {l)
o {'legmf;hse:l\nenéﬁr' i, 17 11) l-)? ito 112) it 7
or, ay, . 0 ¢ h 4 u.m { {a oplster uly, .
No, 233, eff, 8-1-T4

Ind 55.08 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 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 6 feet above the outaide grade
Itthemdnmtrmce; the floor level at the lowest row of seats on

Regisler, July, 1974, No. 223
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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 gresz nrea for these buildings 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 umneder 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 tadle 51.03-A,

2. Where the combined pross area for these huildings is greater
than that allowable for one building, one of the opposing walls shall
be not less than a 4-hour fire-resistive rated fire division wall or
building division wall, whichaver 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 columins and framing. The re-
quired fire-resgistive hourly raling may ho omitted on noncombustible
columns and framing when the building deoes not exceed 2 stories and
the fire separation to the cinier of a street, 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 56.09 (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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Definltlons and standards

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

4. Parapets are not required on exterior walla which front strects
and alleys or where exterior walls connect with roofs of noncombus-
tible construction.

(h) Al parapet walls shall be properly coped with noncombustible
weatherproof material,

(13) FiRe pivisioN waLLs. Fire division walls shall have not less

.+ :.eithan & 4-hour fire-registive rating as specified in section Ind 51.04 and
whall eomply with one of the following conditions:

(a) The wall shall extend 5 fcet above the roof.

(b) The wall shall connect and make Fight contact with roof decks
of at least 2-hour fire-resistive noncombustible construction 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 purpoges 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 ficor shall be determined first and this jevel shall
satisfy the following eonditions: '

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 floor shall be at or not more than
& feet ahove an exit discharge grade.

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

(b) An interier 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.

(¢) Penthouse(s) with a total area that exceeds 50% of the total
roof arca shall be counted as a story(irs),

(d) Construction according to subsection Ind 51.02 (4) (b) 1. h.
shall also be counted as a story(ies).

(e) Total number of siories shall include the first fioor plus all
stovies above and those stories determined by subsections Ind 61.02
(14) (b}, (c) and (d). _

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

“h“r(al Cr. Register, June, 1972, No. 198, off. 1-1=73: r. (9) and (19),

renum. €3) to be (§), (1), (5), (6), (7). (8) to be (8), (1), (8), (§). {10),
am. ?‘1..’) {u), er. (3).) u%).)m{ }1%).((!.3)( a!ndo(lh(_ l)ffe(gigtn(r.)ge(pl?ember.

- 1973, No. 213, eff. 10-1-73; am. (14) (d), Reglster, February, 1974, No

218, oft, 3-1-74; r. and reer. (12) () ame (13) Le), Legister, May, 1971,
No, 221, eff. 6-1-T4.

* See Appendix A for further explanatory materlal,
ltewister, Aay, 1974, No. 221
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CLASSES OF

(OR FRACTIONS THEREOF)

=

CONSTRUCTION TABLE 5I 03 A FIRE RESISTIVE RATINGS IN HOURS
MODIFYING CONDITIONS TYPES OF CONSTRUCTION ]
FIRE RESIST FIRE RESIST!VE ||METAL FRAME HEAYY EXTERIOR METAL FRAME | WOQOD FRAME | WOOD FRAME . . 0TS
e BUILDING ELEMENT see notes D@ TYPE A TYPE B PROTECTED TIMBER wasonrr  [luweroTecTED || PROTECTED |unProTEcTED MFUCAE_LL_N_U .
NUMSBER OF [3LDS SETBACK DISIpF ARING ' OR . SEE IND. 51.03 FOR
STORIES  |aoc 6w cane prorINON-BEARING | MO ! NO. 2 NO. 3 NO. 4 NC. 5 NO. 6 NO. 7 NO. B llconsrrucrion sanpaRos
. | INTERIOR SUPPORTS][0n MoRe™ THAN NG-4 NP NP NP NP NP NP NP 10
(COLUMNS, PIEFRS, 555 $':°1E'lEGSH;“ SEE IND.5102 (3)(|SEE IND. 5103 t4) |[SEE D 3102 (5 SEE D 51.03(8)){SEE N0 3103 (THSEE (N 2103(8) ||
2. |FRAME LEGS,POSTS) 88" It HE ohT NC-3 NC-2 e PP e NE~O by A DO® _
SEE IND.51 03[3)||SEE IND.51.03(4) ||SEE IND 51 03(5)|SEE IND_S1.03 (6}
3. |FLOOR FRAMING { o35, 21s" NC-3 NC-2 NE-t nI. oR I 0 NC-0 NP NP O]
——|BEAMS, GIRDERS, IND. 51 0314}
2 STORIES 7 _ _ Ne=1 SEE 9103 0 SEE IND 51,03{6! 3/9 0 ]
4. |J0ISTS,SLABS, DECK)| an 1Ees NC-2 NC-I ¢ O A s NC-0 (OO
5. | ROOF FRAMING || Sk noke Tuak NG-2 NP NP NP NP NP NP NP
85 [N HEIGHT )
SEE IND (3)|/SEE IND.5103(4) 1SEE IND.51 03[5)|[SEE IND. 5) 03 (E}
6. [ {TRUSSES, BEAMS, || 3n 35" iv HeisAT NC-2 NG 112 [T e ol o SEE o e NP e [
GIRDERS, JOISTS, 2:#2?55 oR SEE IND.5103(4) || SEE IND.3103(5) SEE IND 5103(7)
7. | FRAME RAFTERS, UNDER 5N NC - ) NC- | NC-1 HT OR 1 p NC- 0 sa G
L—] PURLINS, DECK HEIG
URLINS, CECK) L STORY — ROOF NC-p  [SEEmD.siD3(2) NC-O  [|SEE MO.51034) 0 o 0 o ©
& AN Do AmBrE AL Ne -0 HT OR o
- SEE | 034 d
9 FRAMMG 26 O NC-1 NC-1 NC- 1 N 5103 0 0 SEE masIoNT 0 GO
LESS ABOVE FL H.T O ! 3/4 . L
Ti
10, |RocF coveRING %ﬁfﬁnoﬁszﬁéﬁfs CLASS A NP NP NP NP NP NP NP @
( sj B3 N . .
(,1 o %{EE’E@@“ CLASS A | CLASS A | CLASS A || CLASS B [ CLASS B || CLASS C | CLASS € [ CLASS C @
12 [EXTERIOR WALLS LESS THAW 10 F1fBEARING NC-4 NC-3 NC-2 NC-2 NC-2 NC-2 NP NP E@O@M
— & COURT WALLS ——— : .
. 13. - mecae T eeamng ‘NC-3 NC-2 NC-3/4 | NC -1 NC-0 3/4 0 DRIOOD
OVER 30 FT, NC-~2 NC -1 NC-0 | NC-1 NC-0C 3/4 0 d
"9 (NOT INCLUDING BEARING OEeOOO®
15. 'EIEEL?F?ESU'FOF“NG LESS TWAN IO FT. |NON - BEARING NC =2 NC -2 NC- | NC-1 NC-1 NC- | NP NP (@@
16. 'S?%LSLU)RFACE el FT - Inon - BeaRNG NG=1 NC-1 NC-O ' o NC -0 3/4 o OO0
I7. OVER 30 FT. NON = BEARING NC-O NC-0 NC-0 3/4 - NC-0 NC-0Q 3/4 0 LQO®OE
8. | BeARiNg | NC-3 NC-2 NC= 1 | [ NC-0 3/4 ) HED
t9.| PARTITICNS NC-D NC-0 NC-0 o 0 0 o 0
REQUIRED EXIT ' '
NC-2 NC- 2 NC- | I [ I 3/4 3/4
20-1 CORRIDOR ENCLOS. o® N
a1, :"SI_?ERENCLOSURE s NP NP
IRways, || __ORMoRE . . NG~ . A A ‘
ELEVATORS, 3 QR MORE Ne-2 NC-2 l : ! l @©
VERTICAL SHAFTS) FLOOR LEVELS 3/4 3/4 |
22.|PENTHOUSE wALLS NC-O NC-0 NC-0 0 NC-0 0 0 0 '0)
23, [PENTHOUSE ROOF NC-0 NC-0 NC-0 0 0 0 o o ®6

KEY TO ABBREVIATIONS :

®

NC = NCON COMBUSTIBLE
— NOT PERMITTED
. = HEAVY TIMBER

%
O
&
@

FIRE RESISTIVE REQUIREMENTS ALS(
REFER TO TABLE 51.03-P FOR ALLL
FOR EXCEPT{ONS REFER TO IND, SI.t.

SEE OCCUPANCY SECTIONS OF THME CODE FOR OTHER BASIC REQUIREMENTS AND MORE RESTRICTIV£ LIMITATIONS .
ROOF COVERING SAME AS FOR MAIN BUILDING.
WALLS OF SOLID WOOD 47 iN THICKNESRS ARE ACCEPTABLE AS EQUAL TO ONE MOUR FIRE - RESISTIVE RATING.
T FOR THOSE BRACING MEMBEAS REQUIRED FOR GRAVITY LOADING,
'AREAS FOR WINDOWS AND OTHER OPENINGS IN EXTERIOR WALLS.
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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 construction 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 a 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. In 4-story huildings, all stairs, platforms and stair

construction shall be constructed of noncombustible maoterial,

(h) Roofs. Roof decks shall be:

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

2 Selid lumber not less thun 3 inches in nominal thickness, set on
edge securely fostened togother; or

3. Approved 1% inch thick plywood with exierior glue, tongue and
groove with all end joints staggercd and buiting on centers of beams
spaced not over 4 feet apart; or

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

(5) EXTERIOR MASONRY (NO. §):

(a) A building is of exterior masonry construction if all enclosing
walls gre constructed of masonry or reinforced concrete with fire-
resistive ratings as set forth in table 51.03-A,

(b) All buildings of this classirication shall not exceed a height of
50 feet, in which height there shall be not more than 4 stories.

{c) The interior structural framing shall be metal, reinforced con-
crete, masonry or wood, Fire protection of metnl or wood structural
members may be omitted except that all such members supporting
load-bearing masenry in all parts of buildings ol more than one story
shall be of metal, 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 openingzs exceeding 12-foot spuns,

(e} Flouis, roofs, puriitions and stairs miy e ul wood but no joist,
rafter, stud or stringer shall be less thun 2 inches in nominal thickness.

(f) Bays, oriels and similar exterior projections from the walls
shall be constructed of material with fire-resistive ratings as requived
for exterior walls or approved fire-retardant treated wood satisfying
the definition for “noncombustible” [Ind 51.01 (86) (e)).

(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 eanopies, cornices, roof
overhangs, dormers and mansaid roofs may be used if the construe-
tion complies with the following:

1. All exposed material shall be noncombustible material or fire-
retardant treated wood satisfying the definition for “noncombustible”
[Ind 61.01 (86) (c)).

* See Appendix A for further explanatory material

Register, May, 1974, XNo. 221
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Definitions and standarda

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 or trusses shall be fire-
stopped with nominal 2-inch wood Llocking 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 equal to that specified in table 51.03-A. .

R % () "METAL FRAME—UNPROTECTED (No. 6) ! ,

e

Pl

{a} A building is of metal frame unprotected construction if the en-
closing walls are of unpiotected metal or unprotected melal in com-
bination with other noacombustible materials and all building ele-
ments are as set forth in Table 51.03-A unless otherwise exempted.

1. Heavy timber may be used for interior eolwnms and floor framing.

2. Interior mezzanines and baleonies within the first story may be
constructed of one-hour five-rosistive conaruelion,

(b) All buildings of this classification sholl not exceed a height of
50¢ feet, in which height there shall be not more than 3 stories,

{c) Stairs and stair platforms may be of wood with stringers not
less than 2 inches in nominal thickness.

(d) Days, oriels and similar exterior projections from the walls
shall be constructed of materinl with firc-resistive ratings not less
than that specified for extovior walls in table 51.03-A.

(7) Woop FRAME—I'ROTECTED (NoO. 7):

(a) A building is of wood frame protected construction if the
structural parts cud eiclosinr walls ave of protected wood, or pro-
tected woed in combinaticn with other materials, with fre-resistive
ratings as set forth in teble 51.03-A, If such enclosing walls are
vencered, encased or Facer) with stone, krick, tile, conerete, plastey or
metal, the building is alse termed a wood frame protected building.

"(b) All bunildings of this classificction shall not exceed a height of
40 feet, in which height there shall be not more than 2 stories.

{¢) Floors, reofs, partilions and stairs may be of wood but no joist,
rafter, stud or stringer shall Le less than 2 inches in nominal
thicknpess,

(1) The struetural members supnorting Dhe finished eeiling in the
topmust story shall Te peotected on the underside by five-resistive
material aceeptable in systeins approved for one-hour fire-resistive
ratings os covered In section Ind 51.04. :

(B) Wo00OD FRAMEZ—UNIRUTECTED (NO, 8):

{a) A building is of wood frame unprotected construction if the
structural parts and enclosing walls are of unprotected wood, or un-
protected wood in combination with other materials. If such enclosing
walls are veneered, eneasad or faced with stone, brick, tile, concrete,
plaster or metal, the building is also termed a wood frame unprotected
building.

(b) All bulllinzs of this classifieation shall not exceed a height of
35 feet, in which height there shall be not more than 2 stories,

* Ses Appendix A for furll.er explanatory material
Iegisier, May, 1974, Ne. 2l .
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Definillons and standatds
C (¢) Floors, roois, partitions and stairs may be of wood but no joist,
rafter, stud or stringer shall be less than 2 inches in nominal
thickness. ‘

History:s Cr. Reglster, June, 1972, No. 198, eft. 1-1-73: am, (1} (d),
renum. (1) (8) 1. Lo be (£}, (1} (£) 1. a. to Le (1) {f) 1. (1) () (8) (W)

: (l; 1o be (1) (&) (b)Y (I) ¢)), (2) (f) 1. to be (2) (£), () () 1. a. to be

(2) (&) 1. (2) (g} (hy (1} to be () (h) (1) (D), (3) d) 1. to be {e),

(3) (&) 1. & 1o {3) (e) L, (7) (L} Lo be (c). (1) (¢} to Le (b), am. (2)

(e}, F. (4) (e) 5.. 7. and recr. (£} (a), cr. (7) (d), Register Seprember,

1973, No. 213, eif. 19-1=-73; r. and recr. (6) (), Register, AMay, 1974, No,

5, 28N, Ml 6-1-T4. ,

* Ind 6104 Jllstory: 1-2-56: r. Regisier, Vebruary, 1971, No. 182, eff.
7-1-11; or, Register, July, 187, No. 187, eff. 8-1-71 and explring 1-1-72.

ErE PP

ire-Res

jstive Standards
for ‘

Materials of Construction

Ind 51.04 Scope. This section shall include standards applicable to
various types of Are-resistive construetion. Requirements established
herein are considered minimum safely standards and will not neces-
sarily result in the most a.lvantageous insurance rates.

HMistory: Cr. Reglster, February, 1971, No._ 18Y, efl 7-1-71: r. eff.
8-1-71 and recr. eff. 1-1-7} Regisier, July, 1931, No, 187,

Ind 51,041 Hlstory: Cr. Reg!ster, February, 1971, No. 182, eff. 7=-1-71;
r. eff. §-1-11, and recr, efi. 1-1-72, Regisler, July, 1971, No, 187; r. Reg-
later, June, 1972, No. 1938, efi. 1-1-73.

’ Ind 51.042 General requirementis. (1) Construction detnils and
o quality of material used for these sysiems must be those used by
( the testing labormtory for tue test, and/or those dictated by good
. construction practice. :

(2) Connection of structural members. - (a) The minimum fire-
resistive protection of a connection shall be equal to the maximum
required for the members to which it is attached,

(3) For structural components with a firec-resistive rating ob-
tained by test with restrained ends, the supporting struclure shall
be designed to provide for this restraint,

{4) ASTM standard wmethods of test. (2) All producta manu-
factured and tested according o ASTM standard methods prior
to effective dates of standards specified in “Fire-Resistive Standards
for Materials of Construction” shall be accepted 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 transmissivi requirements of ASTM E-119 (25b),
with the exception of high hazerd 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 lesa than one Jiour.
NOTE: For ASTM E-119 Standard adopted mee Ind §1.26 (20).
(a) The fire-resistive rating for structural integrity required
by this code shall be maintained where the heat transmission eriteria

y oo has been reduced. _
* Bee Appendlx A for further explanalory material.
. Register, Aay, 1474, No. 2]
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Deftinitlons and standards

) {6) The use of fire-resistive protection implies consent by owner
to maintain material in a serviceable eondition. Where this protection

" is concealed, provisions shall be made for periodic visual inspection
of the structural insulating material at each story.

NOTE: Definltlon of ownor—asea 101.01 (13), Wis, Stats. -
Ristery: Cr, Ra&laler. February, 1871, No. 182 eff. 7-1-71; r. eoff.

# 8-1-71, and recr. eff. 1-1-72, Register, July, 1671, No. 1§7.
ind 51043 Approved rating methods. (1) Ratings of fire-resistive
assemblies shall be determined by one of the following methods:
{») Teat by approved testing laboratoriea (see Ind 51.044).
{b) Typical examples as listed in this code in lien of approved
_test (zee Ind 51.045).
" {e) Approved method of calculation in lieu of approved test (see
Ind 61.046). .
Itistery: Cr, Register, _Februn_ry. 1971, No. 182' eff, 7=-1-T1: r. eff.
8-1-71, and recr. eff. 1-1-7Z Hegister, 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-
coptable if conducted by the recognized testing laboratory for ref-
erenced test.

NOTM1 Other testing laboratoriea wlll be recoghnized as an approved
sgency If accepted In wrlhilng by the department.

TABLE |
ASTM Standard Testa
Name of Recognlzed Laboratoriea -

t E-84 | E-108 | E-119 | E-136 | E-1562 | E-163
Forsst Prod Lab., Madison, Wis* | ____ .| . ... X feeamaaa b SR S
Nat'l, Dureau of St'd,, Washingtin, D.C. [.._....|eccanan X b S I .
Ohlo State Univ., Columbus, Objo | . |-saoaaa X X X X
Portland Cement Amoe., Bkokie, IIl. | ____{._._... b PO IR RO
Southwest Hesearch Inst., San Antenio,

Tex. ’ D G PR SN (RPN IR S,
Underwt!itan’ Lab., Inc., Chicago, Ill. X X X |accanen X X
Underwriters’ [ab,, Ine., Scarburough, .

Ont., Canady X X X X X X
Univ. of Culil., Derkeley, Calif. |._.._.. x X [ F, X

*NOTE: Eelerence bayed on research and development duta. Facllity is wot avallable Tor
¢onducking routine ratiog tests,

NOTE: For coliunn Iden.lfication and specific standards ndopted, see
subgections Ind 61.26 (&8) thru (93).

Misterys or. Register, Fevruary, 1971. No. 132, eff. 7-1-71; r, eIl
- $-1=71, and-recr. eoff. 1-1-7Z, Regiszer, July. 1871, No, 137.

Ind 51045 Typical examples of Fire-Resistive Structural Com-
ponents. (1) Basic design and construction for epecified fire-resistive
protection of structural components listed in- table 2, including ref-
erences {a) through (p), shali be acceptable.

NOTE: The following table Is based on performance, lnterpretallon
of various test data and/or data from ASTM E-11% test (see table 2).

* Seae Appendix A for further explanatory materlal.

Ttegister. dlay, 1974, No, 221
Huilding and heating, ventllating

air conditloning code
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DEPT. OF INDUSTRY, LABOR & HUMAN RELATIONS 111

Theaters, assembly halls

Chapter Ind 55
THEATERS AND ASSEMBLY HALLS

"Automatic sprinklers

Ind 55.001 Theaters Ind £5.36 T
Ind §5.01 Assembly halla Jnd 55.3%  Use of "safety-base” film
Ind 65.02 Claas of conatructlon Ind 55.40 Motlon picture
Ind 56.03 Height above grade booths, general
Ind 6504 Exposurs and courts Ind 56.41 Construction of booth
Ind B53.06 B-umucin from other ing g.r:.:g guorf
occupancien nd 55. penin|
Ind 5506 Ca| Ind 55.44 Vemun{fon of booths
Ind 56.67 Number snd location of Ind 35.45  Rellel cutleta
) exlig Ind 55.46 FElectric wiring
Ind 55.08 Type of exita ind 53.417 Motlon picture machine
Ind 55.09 Stalrways Ind 55.48  Fire protection in booth;
Ind 56.10 Exit doorways and dvors cara and use of Alm -
Ind £5.11 Exit lighta Ind 55.4% Portable bootha
Ind 55.12 Width of exlw Ind 55.560 Malntenance
Ind 55.13 Beating Ind B5.51 Grandetands
Ind §5.14 Width of alslea Ind 55,52 ta
Ind 55.15 Lobbles and foyers Ind §5.53 Alsles and passagoways
Ind 55.16 Inclines and alste steps ind 55.54 Beating .
Ind 55.17 Obsiruction Ind 65.55 Guard ralls
Ind 8518 Mircors and false open- Ind §6.54 Portable grandstanda or
ingw bleachera
Ind B5.19 Decorations Ind 55.57 Inaneetion
ind 35.20 Elevator and vent shafta 1Ind 55.58 Tents
Ind 55.21 Biage separation Iind 56.59 Structurat requirements
Ind $5.22 Proacenlum wall Ind 65.60 TFlame rhslutance
Ind 56.33 Proacenjum curtain Iod 56.61 Flre hazards
Ind E6.04 Automatic smoke outlet ind 55.02 Exits
Ind §50.38 fStags vestibules Ind 65.63 Electrical installations
Ind 56,34 Footlight trough Ind 55.64 Fire extinguishing
Ind 65.27 Fireproof paint e1ulpment :
Ind 85.2% Sufo ACCSRIOTY TOOINS Ind 65.65 Ilumination: exit lights
Ind 65.3% Boller and furnace and algne
rooms Ind 65.66 TBoller and [urnace
Ind §5.30 Lights and lightng room
Ind 55.32 Sanitary equipment Tnl 55.67 Totlet focilitiea
Ind §8.33 Btandpipra Ind 556.68 Ouidoor theaters

Ind 65.34 Fire sxtinguishers

Ind 55.001 Theaters. In the theater classification, are included nll
buildings or parts ef buildings, containing an assembly hall, having =
stage which may be equirned 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 -halla. (1) In the assembly hall classification
are included afl 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 achools and other places
of instruction, refer to Wia. Adm. Cede chapter Ind &

(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.

Bl.nor‘rl 1-7-68; am. (1) {intro. par.). Reglster, March, 1972, No. 185,
off. 4-1-12, .

Ind 55.02 Class of construction. (1) The capacities of buildings or
parts of buildings in this classification for the various types of con-
tegister, Mar. 1974, No. 221

n
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112 WISCONSIN ADMINISTRATIVE CODE

Theaters, asséembly lhalls

struction shall not exceed, and shall comply with, the following
requirerents;

MAXIMUM CAPACITIES

Typs of Consiruotion With Btage Without Btape
Type No. 1 and No. 2 -=== Nolimit No l'mit
Type No. 3 and No, 4 750 1,600
Type No. 6 and NO. 6 oo 500 1,000
Typs No. Tand No, 8 oo —m——- 200 750

(a) Ezception, One-story buildinge sre permitted for unlimited

“"‘upnelties 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 bagements.
3. The setback satisfies the requirements of Table 51. 08-A for over
30 feet distance,

{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
constructlon, the following restrictions shall apply:

{a) Not more than one story in height without a balecony, 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 openmgs protected with self—closmg fire-resistive doors
8s specified in section Ind 51.047.

(b) Located at least 20 feet from any other building or _adjoining
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.

(e) Where motlon picture booths are required, they shall be en-
closed with 2-hour fire-resistive construetion.

- Exception: In places of worship, a full basement and a balecony
seating not more than 30 persons may be provided.

{3) Balconies accommeodating more than 100. In any theater or
assembly hall, haleonics which acenimmodate more than 100 persons
shall be of Type No. 1 or No. 2 construction as specified in section
Ind 51 03.

r 1=-2-58; (1); (1) {a): (3); (D) (I.) (2)»}1:) (2) (q’) _(‘22 (d).

'(l (O) (1) {1); (3): am. Reglt'er. une

(1 ug Hoﬁllter. Auguat, 195 0. eff. a-z-sv- am Bie lmr. Janue
ary, 1681, No. 61, eff, 2-1-61; am. (2) (a), Reglnter Fe ruary, 1871,
No. 182, eff. 7-1-T1: r. and recr. (2) (a) eff. §~1—71 and exp. 1 1- a-: cr
(2) () ell. 1-1-T2 Regluter July., 1971, No. 181’ r. and reer. (1),

(2) Intro. par,, and (3), Reglster June 1912 No. 19§, efr. -1-1'8 er. (l)
(a), Regisier, Seplembér 1973, . 214 eff. 10-1-73; am. ( } (n) Reglsa-
ter, May, 1974, No. 221, eff. 6-1-74

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 above the outside
grade at that point. The floor level at the highest row of seats on
the main floor shall not be more than 6 feet above the outside grade
at the main entrance; the floor level at the lowest row of seats on
Llepister. May, 1974, No. 221

tuilding and heating, venlllatlng
und mr Lol‘ldluonlnk [

9r




@
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Schoola, places of {natruction

Chapter Ind 56

SCHOOLS AND OTHER PLACES OF INSTRUCTION

Ind 68.001 Bcope Ind 609 Paasagewaye
. Ind 58.01 Hulmum helght Ind 66.10 Access to attic and roof
Ind 56.02 Classea of conslructlon Iml 56.13  Auditoriums, rymnast-
Ind 56.04 Subdivisions and fAre uma aml Ael] hous-a
stODS Ind 56.14 Seats, desks and alsles
Ind 66.03 FExterlor wall openings Ind 56.}6 Heating planta
.Jnd 68,08 ‘Type, location and num- Ind 58.16 Sanitary facllities
T ber of exits Ind R6.IT Lighting
Ind 56.07 ‘Total width of exlts Ind 56.18 Fire extlngutshers
Ind §6.08 Exit doora Ind 56.1y  Fire alarmns

Ind 56.001 Scope. The requirements

of thiz chapter, scetions Ted

56.0v: to Inug 56.1% inclusive, shall apply to all public and private

schools, universities, ecolleges,

academies, seminuarics, 'ibraries, muse-

v ums and art galieries; including all buildings or parts of buildings used
' primarily for instructional purpnses.
Ilimtory: 1-2-56; am. Register, May, 1971, Ne. 185, eff, 6-1-71.

Ind 56.01 Maximum height. (1) Buildings occupied primarily by
pupils up to and including grade 12 shall not exceed 4 storiee or 48

feet in height,

() Exceplion. Buildings provided with complete automatle BpTin-
kler or autematic amoke detection systems, occupied primarily by

72 feet in height-

students of grades 9 through 12, shall be no more than 6 storiea or

Note: Also see requirements for classes of constructlon.
Historys 1-2-56; r. Register, May, 1971, No. 185, eff. 6~-1-71;

. Regise

ter, September, 1873, 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 651.03 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)

Auditoriumas, gymnasiums or field houses, or those

parts of

buildings similarly uaed, shall comply with the following:
(a) Limitations when occupancy is restricted to first story or

ground floor only.

Type of Conatruction

Mn.xlmum Number of Occupants in Any

Room Used_for Audltorium, Gymnaslum,

or Field Touse Purposes

With Stage |  Without Stage
Type No. 1 and No. 2 No limlt No limit
Type No. 3 and No. 4 w50 1500
- ~_ Type No. & and No. 6 600 1000
TRt Type No. 7 and No, 8 300 750

Regisler, May, 1974, No. 21
Luilding and heating venllls iting
and glr con luonlng vode
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132 WISCONSIN ADMINISTRATIVE CODE

Schools, places of mstruction

1. Exception. For uulimited 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 huilding has
no ground or basement floors, Heavy timher columns and roof fram-
ing may be substituted for structurzl steel framing, The roof deck-

‘ jng shall ba of noneombustible construction meeting the fire-resistive
ratings of Table 51.03-A.
(b) Limitations when occupancy is above the first story.

. Py Maximum Number
Type of Conrutructlon ot Occupants Neo. of Btories
Type No. 1 and No, 2 No llmit Sve Ind 5u.01%
Type No. 3 thru No. § 400 2nd story
Type No. 3 thru No. 6 200 3rd and 4th story

f One amokeproof slair lower from the leve! of the assewbiy hall
leading directly to the exterior al street grade shall be provided for
every 750 persons capacity, or fraction thercof. ""hese siairways shall
be at least 44 inches wide and shall be iu addition to other roquired
stalrways in the bullding.

Isiory: 1-2-56; r. and reer, tegister, Aay. 1971, No.o 185, ofl. 6—-1-71:
am. (1) and (2) and . and reer o, lHawister, Aune. 1972, No. 198, eff
1-1—73; er. 4y, Megister, Pentember, 1974, Naoo 214, @l 10=1-T1d; r. an
recr, (4) (a) 1., NRegister, May, 1971, No. 221, ell, G—1-3-h

Ind BG.0% History: i-2-36. am. Negleter. February, 1971, No, 182, eff.
1-1=T1: r. Register, May, 1971, No. 185, eff. 8-1-71. .

fnd 56.04 Subdivisions and fire stops. Every building of this
classification which is built in connection with a building of a lower
grade of construction shall be separated from such other building
by walls of 4-hour fire-rusistive construction as specified in section
Ind 51.04, and all communicating openings shall be protected by
fire-resistive doors as sp-cified in section Ind 51.047 or equal. If
such openings ere used as a meant of cgress, they shall be kept
normally open during the occujancy of the building.

Htstory: 1-2--56; am. lteclsicr, chruary, 1871 Noo 182, ¢ff, T7-1-71: v
%Il::’ recr. eif, 8~1-71 and €xp 1-1-Td; er. efl. 1-1=71, Drglgter, July, 1971,

Ind 56.05 Exterior wall epenings. (1) One-story buildings with no
ficor levels below the first floor need not be provided with exterior
wall openings other than requived éxits, :

(2) Buildings with bazemnats shall at such levels be protected wit
an approved automatic sprinkler system (Ind 51.23) or an approved
automatic smoke detection system, either of which sha!l he connected
to the required fire alarm (Ind 56.19),

Note: See section Ind 51.01 for definltlons of “automnatie” 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: )

(8) The requirements for wall openings is waived in buildings pro-
vided throughout with an approved automatic sprinkler system (Ind
51.23) or an approved automatic smoke detection system, either of
which shall be contiected to the required fire alarm (Ind 5G.19).

Histery: 1-2-L6: am, Itegister, January, 1881 No, 61, otf, 2-1-61; r.
and recr., Register, May, 1871, No, 185, eff, ¢6-1-7i; = and recr., Reguier.
September, 1973, No. 218, eft’ 10-1-73.

teistern, Aay, 1874, No. 01
Hluilding and heating, ventilating
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DEPT. OF INDUSTRY, LAINOR & HUMAN RELATIONS 158

Heating, Ventilating
and Ajr Conditioning

Boiler and furnace rooms—.__._-Wis. Adm. Code sections Ind 54.13,
s Ind 56.29, 66.15, 67.20, 67.60
Heating and ventilating equipment and ’

Wiring- ——commommacemmne—————=-Wis. Adm. Code section E 1-E 900

Ind 59.22 Design conditions, {1) INBTALLATION OF EQUIPMENT. All
heating, ventilating and air conditioning installations shall be de-
signed and installed to provide the service and results required by.
o ciypfelis code. _

P Y Note: Compliance with this code ahall not eonstituts assurance of proper
tnstullatlon or operation of the heating, ventilating and air conditionin
syuteni. Thia code ls not to be uscd as a dealgn manuaj but It 1a establish
as & minium standard for safety, health and general welfare 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 simultaneous service to nll parts of the build-
ing, unless otherwise provided in this code.

(3) OUTSIDE TEMPERATURE OESIGN CONDITIONS. In the accompany-
inz map, the state of Wisconsin has been divided into 3 zones. The
maximum heat losses for & heating syatem shall be caleulated on the
basis of the lemperatures indicated in Table 1 with reference to loca-
tion of the project in each respective zone, .

(4) INSIDE TEMPERATURE DESIGN AND OPERATION CONDITIONS. The
heating system shall be designed to maintain a temperature of not
lvss than that shown in Table 2 and must be operaled at not less than
that temperature during occupied periods.

TADLE 2
Deg. Deg.
Type of Building H Fahr. Type f Building Fahr.

Larber Shops and Heamty Parlos 'Y Hatets:

Sclumds: I Redruoms and Baths ... 87
h | 67 Ihning Rooms ..., ... 67
G ] 5= Kitchens aml Launelrie- . 60
Wanln be b7 Feallroouns amd Assenily Halls &1
Lanke: and Shower Rowns .. .. i0 Seevice Roums oo 80
Kitrhens ... .. cv e iiinianaan | 40 Kesilential ; _ '
prining and Lunch Rooms ..., 65 Apartmends ... ... ... ... 67
I By v e o ! ausiny for the FEldety o0 %0
Nor-naginms and Bathreoms .o LTI | e (54
Leilet Rooms P h3 0l

e porals amd N HRares Lo i . 63
Mivate Roams L 75 4 Factories aml Machine Shops . 60
tnperpting Himms 0 Foundries and DBnilee Shops ... .. 50
Wards oo . 7 Tuilet and Locker Rnoms:

Kitchens snd Laondries ..., 60 Coeneral oo [
Ratlaresies © oL PR 73 With Shewer oo 0
Toibel Remmbs . ooooivin s l is Garages: 60

Libraries aml Museuma ... ... 67 Repair and Service Arcas .....

‘Theaters and Assembly Hallx: Stworage and Packing .......... NMR
Sealing Space .. .oiiiininn .. 67 Warchouses .................... NMER
Lounge Renms .. ooy, | o7

NMR = No minimum required.

{h) AIR-CLEANSING APPARATUS. (a) Air-cleansing apparatus shall
he designed and installed to permit access to the equipment for main-
tenance and to insure proper operation of the heating and ventilat-
ing aystem.

' Register, May, 1974, No. 221

LBullding and henling. ventilating
and air condltioning code
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160 WISCONSIN ADMINISTRATIVE CODE

Heating, Ventlilating
nm‘.l Alrzconditlonln.

TABLE 1

MAP OF WISCONSIN SUOWING DESIGN TEMPHRATURRE ZONES
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Henting. Ventllating
and Air Conditloning

{6) SUPPLY AIR TEMPERATURE. The design condition of the supply
air temperature shall not exceed 140° Fahrenheit. ]

(7) CoNTrOLS. Where ventilation is required by this code, controls
shall be provided so that minimum air circulation, supply and exhaust
shall be maintained continuously during periods of occupancy.

(8) AR QUANTITY. The guantity of air used to ventilate & given
space during period of occupancy shall always be sufficient to main-
tain the standards of air temperature, air quality, air motion and air

“ T gistribution as required by this code. (See Wis. Adm. Code section

( -

C

Ind 59.24).

(9) NUMBER AND ARRANGEMENTS. The capacity, number and ar-
~ rangement of outlets, returns 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 fleor 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 a 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,
janjtor closets and similar areas, Additional exhaust ventilation shall
be provided where the volume of air exhausted from the corridor is
less than the volume of air supplied.

ul-lor‘s Cr, Register, January, 1965, No. 109, eff. 2-1-65: am. table
2, or._(8), (10}, (11) mnd (12). Reglster, September, 1973, No, 313, eff,
Ti=1-74; ‘emery. r. and recer. (4, efl. 1-5-74 L and recr. (4}, Register,
May, 1974, Na, 221, off. 6-1-7L

Ind 59.24 General requirements for heating, ventilating and exhaust
systems. (1) HEATING SYSTEMS REQUIRED. Henting syatems 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 occupied areas
and installed less than 7 feet above the floor shall be guarded to
prevent bedily contact with:

(a) Any surface temperatures thay exceed 180° T,

(b) Surfaces that are likely to cause Jacerations.

Netos For more restrictlve conditlons, see Ind G8.66 (2).

(3) VEWTLATING BYSTEMS REQUIRED, Ventilating systems shall be
provided, maintained and opernted to accomplish required ventila-
tion service for all occupied areas within the scope of this code.

.. Nwtey Cross reference: For-requirements pertaining to all piaces of

~ employment or occupancy where amcohe, gas, duat, fumes, steam, vapor,

industrial polaons, or other detrimenticl malerials are uascd, stored,
handled, or are present In the air in sufficient quantiities to obatruct
the vision, or Lo be Irritating, or to be Injurious to the health, safety
or welfare of the employes or frequenters, ses Wis. Adm. Code Chapter
Ind 30—Dunsts, Fumes, Vapors and Gases,

(4) NATURAL VENTILATION. Where outdoor openinga are used for
natural ventilation the openings shall be within 100 feet, or b times
the least dimensional width of the occupied area, whichever is the
least.

Register, Moy, 1974, No, 221
nullding and heating, ventilutlng
and alr conditioniug code
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162 WISCONSIN ADMINISTRATIVE CODE
E Healing, Ventllating
and Alr Conditloning

{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 rula s intended to prohiblt the use aof 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 instailed in areas where ventilation is required under this code
shall comply with the following requirement:

{a) The system hot water shall be ecirculated continuously by
mechanical means.

(7T) EXIAUST 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
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Freon F-114, For example, these materials are used in dry cleaning
eatnhlishments, in decgreasing oberations, and where pressure can
propellants are used. Iressure cans are used for such producta as
enamels, lacquers, palnt removers, stencll inks, lubricants, pesticides,
hair sprays, ehoving lathers, shampooa and colognes,

1. The &rea shall have an exhaust system capable of maintaining
a negative pressure within the enclosed area.

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 Gasea

3. No direct-fired heating unit with or without a heat exchanger
shall be Jocated within this area nor shall it recirculate air from
this area. - )

4. Surfare temperatures of any kind of heating equipment used
in these areas shali be below the temperature at which toxic materials
may be released.

Nviet Toxic materials arc Lhose covered in Wis. Adm. Code Chapter
Tnd 2Q—Dusts, Fumes, Vapors anhd Gases, '

{b) Ventilation air shall not be drawn from an area of greater
contamination. to satisfy code requircments.

Nute: The (ullowing_e.\'um-,r]ca are typical of acceptable systema:
corridar to toilet; corrider to cloak rooms or Janitor closets, dinlng
room to littchen: locker room to tollet room; gymnasium to locker
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

. and air conditioning system,

(11} InsTRUCTIONS. The designer or installer shall provide the
owner with written instructions for the operation and maintenance
of the system and equipment,

Histiory: 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 Maintenance asd operation. (1) MAINTENANCE. All heat-
ing, ventilating, exhaust and air conditioning systems shall be main-
tained in good working order and z=hall be kept clean and sanitary.

(2) Ovexatras. All heating, ventilating and exhaust syziems shall
be operated to satisfy the reyuirements of this code during periods the
Luilding is vveupied unless otherwise exempted by this code.

Mateory: Cr. Heglster, Junuury, 1565, No, 109, off, 2-1-E6.

Ind 59.40 Occupancy classification. (1) The various occupancies to
which the provisions of this code apply shall be classified as follows:

(a) Require ventilation on an occupancy basis.

(b) Require vustilation on an vccupancy basis unless otherwise
exempled.

(¢) Require exhaust,

{d) Require ventilation on the basis of Hloor area.

(2) Table 3 iz a list of occupancies to determine ventilation
requirements and number of persona,
Register, May, 1974, No, 221

Iwilding and hesting, ventilating
and alr conditionhng eode

1%

-




164 WISCONSIN ADMINISTRATIVE CODE

Heating, Ventllating
and Alr. Conditloning

TARLE 3
Closaili-
Use or Occupency cation Busis of Capacity
- Arenus and field houges®. [CY] 4 8q, {t. per person. Use seated sres only.
Armories (2rill halls}___ ) 30 aq, ft. per person.
Assembly halls®*_ ... __ R fu) vt L) 7 aq, ft. per person. See Wis. Adm. Code sec-
: tiun Inrd 54438, :
_Banquet hulls*......... am—— e} ur (b) | 16 an. [, per Ecmn. Sea Wia, Adm. Cude sec-
.os - tion Ind 69.42, .
Barber whopa. .o ianaan () 20 sy, ft. per person. Ses Wis. Adm. Code
aection Ind 59.b1.
Bath and slower reema. _ ... ) See Wis, Adm. Coile section Ind 52.48.
Beauly parlom...... U — () 20 sq. {t. per person. See Wis, Adm. Code
o section Ind 59.51. .
Billiard rooms__. . .coveiannao. w) or () | 15 ag. ft. per person: See Win Adm. Code
sectivn Inil 54,51,
Bowling alleys_ . __........._..] (a) or «b) | Seuting cupaclty, plus 6 persuna per nlley,

Brokerage hoard rooms. .. _._..| 1) or gb)

Caleterina®. . o .cvvranoon R, fa) or (b}
Churches and places of worship. .| ) e ()
Chapel il or (I
Dining wnid svelal roomea_ o __] ) ur iw)
Nave nr suditorium.___ --| ta} or ih}
Clubr rooms._ . ooooo oo | @) ortln

Dunce halls, .. oo eea oo G or o)
.Dlning rooms*_ . _______._..__.. tad ot ()

Etlucativnyl lucilitiest
Academic clussroome-regular. a
Administrative and office space| iy or Hi)
Arts, crafts, drafting........ | 1) wr (e}

Bleachers.. oo aai.. (a)

Gymnasiurna, field houses, au-
ditoriums, theaters, lecture
roumas (lixed seatingd_ . L)

Gymnusiums, ticld iouses,
multipurpose rooms, cafete
rins, study halis, eommons
anil other level Manr areas
with nunlixed indiviiual

BeAting . o eeaa i il
Home economics, business

eduestion. .. __....... n)
Industrial arts-vocatinnal

LT LD [T ST S
Luboratusiva-seivnee
(lized lob. tubles)___._.......] (W) vr (e)
Libraries and resouree eenters. Al
Muscumns anid art gallecies_ . __ iy

usie -

Vool o iminiamemeaen ()

Inntrumental_..__________. (u)
Special education {(mentally

retarded, physically handi-

eapped, €00 oo aalas fa)

Factorivz and machine shopa.. .. (hy

First-wid rest roomw. ... ... u ar (b

Foundries and boiler shiops. ... (L)

Terminate occupierl area at foul line, Seo Wis,
Aim. Code section Ind 69.51. i
7 s M. per person. See Wis. Adin. Cude
secdjon T 59051,
15 sq. ft. per person. See Wis. Adm. Cude
section Ind 5942,
See Wid, Adm. Cuile section Ind 59.44,
7 ay. [t. per person,
15 8q. [t per person.
7 sy. It. per person.
Depenils on usage,
15 eq. [t. per nerson.
section Ind 39.51.
15 mg. ft. per persoo.
aeetion 1l 53,42,

See Wis. Adm. Cule
See Wia, Adm, Code
20 aqg. L. per person.
78 st (L. per person. .
a0 sy. it. per person. _Also gee Wis. Adm.
Cwle chapter ind 20-—Dusts, Fumes, Yapors

anl Guses.
One seat per 18 inchea of bench length.

6o, ML et person.

1) sap fL. per person.

34} sq. ft. per persun.

Twb sy LT eTRu
S, Csede ehapler Lar
Vipors imed Ghases.

Also see Wis. Adm,
Code chapter Ind 20—Dusts, Fumes, Vapors
and Gases.

20 5h. (L. jer porao,

44U sy, L. per person,

30 mq [ pur_ person,

10 aq, ft. per person.
20 vq. ft. per pemon.

a5 sqg. ft. per person.

Sie Wi Adm. Cude ssetinn Ind 59.53.

Alsn see rules of Wis. Adm, Coilde chapter Ind
20-—Dusts, Fumes, Vupors und Gases.

15 sq. It. per person,  See Wis. Adm. Coide
aectivn Ined 59530,

Se: Wis, Adm. Cole gection Ind 58.53.

Also see rules of Wis. Adm. Code chapter Ind
20— Dusts, Fumes, Vapors and Gasen.

Register, Moy, 1974, No. 211
Bullding and heatlng, ventilating
and alr conditioning code
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TABLH 8—Continued

Clasaifi-
Une or Oceupancy cation Buals of Capacity
Funeral homes. See Wis. Adm. Co:le section Tnd §9.44.
Chapel. o cciaecneacmnmara- (s) ef (b} | 7 aq. It. per perann,
Garages and service stations_ ... See Wiy, Adm. (iste gection Ind 59.52,
General offices®_ ... .- .- (&) or (b} | See Wis. Adm. Co.le sectivn Ind 59.50.
Gymnasiums and combined gym-
© 'nasiunme sod amembly halla?, . (a) 6 =q. {t. yer person for seated spoce.
15 sy, {t. per person {or apnce not seated.
Hospltals  _ _.oueivvacaaaaao. (n} or (b} | See Wis Adm. Civle sectinng Tnil 2056,
Sce Wis. Adm. Coue section Ind 67.17 and
. Ind 57.19.
Hospltals (Mental)__ ... ... See Wis. Adm. Coile section Tnd 5755,
Duy rooms......... {h) See Wiz, Adm. Code section Ind 57.19.
Dormitories by fef! “'Ihl! Adm, Code section Ind 57.17 and
. nd 6T.14.
Junitor eloseta. _ ..o (3] See Wis. Adm. Code section Ind 65948 and
Tnd 59,56, .
Kitchens . . _cicurmneraaaaoo ic) See Wia. Adm. Cotle section Ind 59,49,
Laboraturies® ... _._.._____ ) o ie) | 5 ag. M. per permon. See rules of Wis, Adm.
Code chapter Ind 20—Dusts, Fumes, Vapors
nnd Gases,
Laundriea*, ... oceoaaaa oo (3] Sea Wirn. Adm, Code section Ini 59.56 (a).
Lecture halls®.. ... coeomnnoo oo (a) 7 3q. ft. per person. Use seated urea only.
Library teading rooms*. _. _.... ) 20 aq. {t. per peraon.
Locker rooma_ . ... _....._..] w)uorul) :lmel r'\\.‘in.‘ Adm. Coide section Ind 59.48 and
nd 505,
Lodge halls. . .. oc.ooaamnaa (a) or (b) | 06 aq. IL per paraon for peate] space.
15 aq. ft. per person for space not scated. See
Wis. Adm. Cade seetion Inid 53.51.
Mental hosplials, o oo oo See Wia, \do. Cotle section Tl 59.55.
Day rooms. - - (b} Sce Wis, Adm. Code section Ind 57.19,
Dormitories. ... - {b} .!?seg 51}?'1;9 Adm. Coda section Ind 57.17 and
n A
Motion pleture booths. . ...... fa ar ic) | See Wis. Adm. Code section Ind 59.43.
Pena! natitutions__..._._.__.__ ?t‘el 5\;:;9 Adm. Code section Ind 57.17 and
m . .
Juil celt (overnight lockup)__.| () & (¢} | G air changes per hour.
Places of employment®____.._.. (b) 15 aq. fi. per person.  See Wis, Adm, Code
section fml S50,
Pluyrooms ‘unfinished areag)®__ . (e} 23 sq. It. ner person.
Printing establishments_ .. ... 18] Sce Wis, Adm. Code sectlon Ind 68.53. Also
sce rutes of Wis, Adm. Gode chapter Ind 20—
Drusts, Fumes, Yapors anidl Gasea,
Restauranta_ ..o ..ovocoooaaa..] fa¥ ar (WY | 13 sg. It per persen,  See Wis. Adm. Code
. . sretion Ind 59,81,
Retail eatablishmenta . oooonven (a} vr (b) | Basement: 40 Bq. ft. per person. Other flcora:
B0 aq. ft. per puerson, See Wis, Adm. Code
rectinp I-ul 59.51.
Security vaults {uceupfed)... ... (4} 2 CFM puer sq. It
Skating rinks. . .__....o.._—__| ta} or (b)Y | 15 sg. M. per person. See Wi Adm. Cude
seetion Il §9.51,
Suaday School, . cceeeeot {b} 15 sq. ft. per perzon,
Swimming pools. (e} Sce Wis. Adm. Code section Ind 59.48.
Taverns (a) or (b) | 20 sq. It. per person. See Wis. Adm. Cade
section Ind 59.b1.
Theaters” (a) 7 aq. It. per person.
Thenter lobhies* {a) 15 aq. {t. per person.
Theatar lounge r (n) 16 mq. M Ker Person.
‘Tollet rooms, . {c) See Wis. Adm. Code sectivn Ind 59.48.

2 CFM yer nq. [t. Mloor area. See Wi Adm,
Code section Ind 69.48 and Ind 59.53,

*Theae occupsncies aro other than thome related to educational Iacilities under Chapter

Ind b6.

{For areas listed under “educational lncilities,” the department will accept maximum ca-

lll-urH Cr. Reglater, Janua
table 3, Re

glater,

. pacitics stated on building pluns aceor.ding W soction Ind 65.07.

. 1965, No, 100, off, 2-1-85: am. (2)

eptember, 1973, No, $13, eff. 10-1-73,

Register, May, 1974, No. 221
Bullding and heating, ventilating
and air couditionlng 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 oceupancies 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 at 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 bazed on actual room heights up to
10 feet from the floor level of the ronm in question. The volume above
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

" gshall be designed to occur 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 outakle
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 #21 None of the albove chanres afleet the dust, fames, vapors
and gases requircments of Chapler Ind 20.

(4) AIR 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 controlled 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
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(1) Piuvide 3 continuous supply of tempered outside wir us deter-
mined by the number of ovcupants of not less than 3 cubic feet of
air per ininute per person.

(c) Maintain design temperature,

(7) AIR CLEANSING DEVICES, Approved air cleansing devices shall be
installed in & manner to filter the outside air and recirculated air
used with mechanical heating and ventilating systems except as
follows: -

(a) Filters are not required in garages, factories, foundries and
similar occupancies,

(b) Filters are not required for use with unit heaters deasigned for
heating and recireulation.

(c) Where jet systems or blend-air systems are approved, air filters
are not reguired in the ducts that are installed for the recirculation
of air within the same occupied Bpace.

Note: The department of industry, labor and human relations recognizes
as approved, fliters listed In Bullding Materials List published by the
Underwritera® Laboratories, Tnc. and test data of any other recognized test-
ing agency for the purpose for which it ls used. .

Nixtors : Cro Begister, danoary, 1965, Noao 100 off, 2=1-65 eerg, ol
vy oty oand 4} (w), off BS=TH e (21 ), o ml e, G3) ond o
iy (b, Reister, Moy, 1970 Noo 220 el 6=1-71,







